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Abstract

The upper part of the Lower Cretaceous (Aptian and Albian) in Spitsbergen is represented by
the marine Carolinefjellet Formation, which consists chiefly of shales, siltstones, and sandstones.
In this paper five members are recognized within the formation, and a brief lithological description
is given for each member. The two uppermost members, Zillerberget and Schonrockfjellet, are
defined as new.

The age relationships within the Carolinefjellet Formation are elucidated by means of the
recognized ammonite faunas. In the lower part of the formation occurs the Tropaeum fauna,
which is of Upper Aptian age. In the middle part of the formation occur four successive ammonite
faunas, which are correlated with the following parts of the Albian of Western Europe. 1) Fre-
boldiceras fauna: — lower part of Lower Albian. 2) Arcthoplites fauna: — middle part of Lower
Albian. 3) Otohoplites fauna: — upper part of L.ower Albian. 4) Hoplites fauna: — lower part of
Middle Albian.

In the upper part of the Carolinefjellet Formation a few species of Dimorphoplites, Euhoplites,
and Gastroplites have been found. These species are considered to belong to the middle or upper
part of Middle Albian.

The paleogeographical conditions in Spitsbergen in Aptian and Albian times are briefly
discussed. It is suggested that the sandy sediments which compose the Langstakken Member
have been supplied to the Albian sea from land areas situated in the north-eastern and eastern
parts of the Barents shelf.

The ammonite faunas recorded from the Albian of Spitsbergen contain faunal elements known
from Western Europe and north-western North America. These relationships indicate that in
Albian time Spitsbergen was connected both with Western Europe and north-western North
America by sea areas through which migration of ammonites was possible.

The top of the Carolinefjellet Formation is truncated by a disconformity and is overlain by
Tertiary strata. This disconformity arose in consequence of the pre-Tertiary uplift of the Spits-
bergen area, and represents a considerable hiatus. The regional thickness variation of the formation
indicates that the pre-Tertiary uplift and the subsequent denudation were largest in the north
and north-west and decreased in intensity to the south-east. This interpretation is also supported
by the age relations within the formation as they are shown by means of the ammonite faunas.

Thirty-three Albian ammonite species from 38 fossil localities are described. The families
represented are: Tetragonitidae, Desmoceratidae, Leymeriellidae, and Hoplitidae. Of the recorded
species, 8 are identified with previously described species, while the following 4 are new: Hoplites
(H.) svalbardensis, Freboldiceras remotum, Arcthoplites birkenmajeri, and Gastroplites subquadratus.
Furthermore, 7 species are compared to previously described species, 11 species are determined
only as to generic level, while for 3 species the generic determination is uncertain.
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I. Introduction

The regional background

The lower Cretaceous sequence in Spitsbergen is widely exposed in the main
Mesozoic-Tertiary trough, which occupies the larger part of the central and
southern region of the island. This structure (called the Spitsbergen trough)
contains a thick sedimentary succession composed of marine and continental
deposits which were formed during late Paleozoic, Mesozoic and Tertiary times.
On the steeply sloping western flank of the trough the sediments were strongly
folded during the Tertiary diastrophism, while in the central part of the structure
the beds lie more or less horizontally. On the gently sloping eastern flank of the
trough the beds dip slightly to the south-west or west. The Lower Cretaceous
sequence is extensively exposed on the flanks of the trough; in the central part
of the trough the Lower Cretaceous is covered by Tertiary strata. A comprehensive
review of the geology of Spitsbergen is given by OrvIiN (1940).

The present paper deals with the Carolinefjellet Formation, which represents
the upper part of the Lower Cretaceous in Spitsbergen. The formation is marine
and consists predominantly of shales, siltstones, and sandstones; its regional
distribution is shown in Fig. 1. The lower part of the formation belongs to the
Aptian, while its middle and upper parts are of Albian age.

The rock unit lying below the Carolinefjellet Formation is the Helvetiafjellet
Formation. This unit consists of continental deposits (mainly sandstones), and
is considered to be of Barremian age (PARKER 1967).

The Carolinefjellet Formation is overlain disconformably by the Tertiary
Firkanten Formation. The disconformity between these two units arose in conse-
quence of pre-Tertiary earth movements and represents a considerable hiatus
in the succession. The pre-Tertiary earth movements in Spitsbergen have essenti-
ally consisted in an uplift of the region, and the denudation which followed this
uplift removed a considerable part of the earlier deposited sedimentary succession.
The denudation is considered to have been most intense in the northern and
north-western areas of the island.

The investigated sections and fossil localities

This paper is based on stratigraphical observations and ammonites collected
chiefly from the middle and upper parts of the Carolinefjellet Formation in the
southern part of Spitsbergen. The field work has mainly been limited to 8 areas,
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the location of which is indicated in Fig. 1. From these areas, 9 stratigraphical
sections are presented (Pl. 12, sections 1-9), and the ammonite faunas of 38 fossil
localities are described (Pl. 11). The geographical positions of the sections and
fossil localities are shown on the detail maps on Plate 10. Of the investigated
fossil localities 26 are situated within the sections reproduced on Plate 12, where
the stratigraphical positions of these localities are indicated. The remaining 12
localities are situated in places where continuous stratigraphical sections have not
been measured. Information on the stratigraphical positions of these localities is
given on Plate 11. A summary including all the fossil localities with information

on their geographical and stratigraphical positions is given in Table 1.

Table 1

List of fossil localities studied, with key references to sections (Pl. 12) and maps
(PL. 10) on which their positions are indicated.

References
Fossil Place name -
Area locality No. within the area Section Map
Pl. 12, No. Pl. 10, Fig.

1,2 Svedenborgfjellet 1

Ulladalen 3,4,5 Dalmeya 2 1
6 Ulladalen -
7,8,9,10, 11 Zillerberget 3

Suessbreen 12 Basilika - 2
13 Neumayerberget -
14 Langryggen -
15 Blaklettane -

Trekloveren 16 Trekloveren - 3

Tromsebreen 17 Havkollen - 4
18,19 Kovalskifjella -

Staupbreen 20 Stellingfjellet - >
21, 22,23 Schonrockfjellet 4

Jemelianovbreen 24 Kostinskifjellet 5 6
25, 26 Utnibba -

Kjolberget 27,28, 29 Kjolberget 6 7
30, 31, 32, 33 Snovola 7

Braganzavéagen 34, 35, 36 Liljevalchfjellet 8 8
37, 38 Trollstedet 9

-

Fig. 1. Key map showing the distribution of the Carolinefjellet Formation in Spitsbergen. The in-
vestigated sections and fossil localities are situated within the areas 1-8. These areas are reproduced on
a larger scale in Plate 10, fig. 1-8. [Details of outcrops are based on: OrvIN (1940); T. S. WINsNES

(map in preparation); the writer’s own field observations.]
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In the field I have used partly tape and partly aneroid barometer for measuring
of thicknesses. Of the sections reproduced on Plate 12, Nos. 1—6 have been
measured by aneroid barometer, while Nos. 7—9 have been measured by tape.
On the locality maps on Plate 10 the contact between the Carolinefjellet Forma-
tion and the Tertiary Firkanten Formation is indicated in order to give a better
picture of the positions of sections and fossil localities in the field. The position of
the contact is marked partly on the basis of field observations, and partly by
means of aerial photographs.

At 22 of the fossil localities investigated, the ammonites have been found i situ.
At the remaining 16 fossil localities, the ammonites have been collected from the
scree on rather steep mountain slopes (with inclinations usually of 30—40°). It is
supposed that the ammonites found at these 16 fossil localities are derived from
beds which lie stratigraphically higher in the formation than the respective fossil
localities. This assumption is reasonable as the loose material on the slopes moves
downwards, and the strata in the investigated areas are only slightly tilted or lie
practically horizontally.

In addition to the material collected during my own field work, I have in this
paper included the following unpublished material: 1) ammonites and strati-
graphical observations from the Tromsebreen and Trekloveren areas, collected
by K. BIRKENMAJER; 2) one ammonite from locality 5 found by E. NYSZETHER;
3) stratigraphical observations from the southern part of Heer Land carried out
by T. S. WINSNES.



I1. Historical review

Subdivision and nomenclature of the Carolinefjellet Formation

The major lithostratigraphical units within the Jurassic and Cretaceous sequence
of Spitsbergen were already recognized by NATHORST (1910a) in his comprehen-
sive description of the geology of Spitsbergen. For sediments within the Caroline-
fjellet Formation, NATHORST in this work introduced the term Dentalien beds,
which alludes to the fossil content of these deposits. The name Dentalien beds
was later changed into Ditrupa beds by STOLLEY (1912), after his investigations
had shown that the name-giving fossil belongs to the genus Ditrupa.

The name Carolinefjellet Formation, which is used in the present paper, was
originally proposed by H. MAJoR in connection with the geological map “Advent-
dalen” 1:100,000 (in preparation at Norsk Polarinstitutt). Definitions of the
formation were subsequently published by PARkER (1966 and 1967).

Based on field work around Kjellstromdalen HAGERMAN (1925) introduced a
subdivision of the Carolinefjellet Formation into three lithostratigraphical units
(in ascending order): Lower Lamina sandstone, Cretaceous shale, and Upper
Lamina sandstone. HAGERMAN worked in the area in 1924 as a member of a
Swedish expedition.

On the north side of Kjellstromdalen the Carolinefjellet Formation was in-
vestigated anew by PARKER (1967) on expeditions from the Cambridge University.
He followed HAGERMAN in subdividing the formation into three units, but he
introduced the new names Dalkjegla Member, Innkjegla Member, and Lang-
stakken Member for respectively Lower Lamina sandstone, Cretaceous shale,

and Upper Lamina sandstone. (See Fig. 2.)

Previous reports on Albian ammonites

The possible occurrence of Albian rocks in Spitsbergen was first suggested by
PompECK] (in NATHORST 1910b). The material examined by PoMPECK] was col-
lected in the Bellsund area by NATHORST’s expedition in 1898 and consisted
mainly of pelecypods but contained also a few ammonites. Of particular interest
in this collection is an ammonite found on Firkanten, on the northern coast of
Van Keulenfjorden. According to POMPECK], this ammonite was very like Arct-
hoplites jachromensis (NIKITIN 1888) from the Albian of Central Russia. The age
of the ammonite, however, could not be determined more definitely than “ ?Port-
landian (-Lower Cretaceous)” owing to its poor preservation.
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The next paper containing information on the Albian of Spitsbergen was
published by Spatn (1921). His material was collected by CoNwAY’s expedition
in 1896 from various parts of the Mesozoic in the Isfjorden area. The occurrence
of Albian beds in this area was assumed by SPATH on the basis of ammonites
collected from Breinosa in Adventdalen. From this locality he recorded the
following species:

Sonneratia ? sp. cf. “Hoplites” jachromensis (NIKITIN)

Sonneratia ? sp. cf. latisulcata, SINZOwW

Sonneratia ? (Hoplites?) spp. ind.

Cleoniceras ? cf. bicurvatoides SINZOW sp.

The ammonites mentioned from Breinosa were poorly preserved, and SPATH
referred them only with some doubt to the Albian. Moreover, in this paper SPATH
suggested the possible occurrence of Albian rocks in the Storfjorden area on the
basis of a fragmentary ammonite found on the northern coast of Kvalvigen.

A large collection of Mesozoic fossils from Spitsbergen and Novaya Zemlya was
examined and described by FreBoLD (1930). This material had mainly been
collected after the turn of the century, chiefly by Norwegian and Swedish expe-
ditions. From four localities on the coast of Van Mijenfjorden FREBOLD described
Hoplites (Sonneratia ?) cf. jachromensis NIKITIN, and by this demonstrated the
occurrence of Albian rocks in the area.

Jurassic and Cretaceous fossils from the Festningen section and from other
places around Isfjorden and Bellsund were described by SokoLov & BopYLEVSKY
(1931). From the Albian in Van Mijenfjorden these authors have also recorded
Sonneratia (?) cf. jachromensis NIKITIN in accordance with FresoLD (1930).

SpaTH’s (1921) assumption of the occurrence of Albian strata in the Storfjorden
area was later supported by WEIR (in TyYRRELL 1933). From the northern coast
of Kvalvigen WEIR recorded an ammonite (“Hoplites”) which he supposed to
be of Albian age. The material examined by WEIR was collected by TYRRELL
in 1919 and 1920.

The Mesozoic sequence and its faunas in the Isfjorden and Van Keulenfjorden
areas have been discussed in two papers by PCELINA (1965a, 1965b). The papers
are based on field investigations made by Russian expeditions in the years 1962—64.
In the Festningen section PCELINA (1965a) has proved the presence of Albian
beds by find of Arcthoplites jachromensis (NIKITIN) and Sanmartinoceras sp.
(? S.pusillum RavN). From the Van Keulenfjorden area PCELINA (1965b) has
reported the occurrence of Arcthoplites jachromensis and Arcthoplites sp. in the
middle part of the Carolinefjellet Formation. From the same area, but from the
upper part of the formation, she has mentioned the following ammonites:

Cleoniceras sp. (aff. sablei IMLAY)

Beudanticeras aff. glabrum WHITEAVES

Freboldiceras ? sp.

Sonneratia sp.

New information on the stratigraphy of the Mesozoic in the southern and east-
ern parts of Spitsbergen are given by PEELINA (1967). The material presented in this
publication was collected in 1965 and 1966 by Russian expeditions. Among the Al-
bian fossils recorded in the paper, the following ammonites are of particular interest:



Beudanticeras sp. (aff. multiconstrictum TMLAY)

Leymeriella aff. tardefurcata (LEYM.)

Cleoniceras (Neosaynella ?) sp.

Hoplites sp. (ex gr. dentatus SOw.)

Otohoplites sp.

Dimorphoplites sp.

Freboldiceras sp. indet.

Arcthoplites cf. jachromensis (NIK.)

The faunal succession in the whole Jurassic and Cretaceous sequence of Spits-
bergen was discussed by PARKER (1967). Within the Carolinefjellet Formation he
has recognized three main ammonite faunas (in ascending order): the Tropaeum
fauna, the Arcthoplites fauna, and the Cleoniceras fauna.



ITI. Stratigraphical part

Lithostratigraphy of the Carolinefjellet Formation

The following account of the lithostratigraphy is limited mainly to the southern
part of Spitsbergen. In this region the Carolinefjellet Formation is subdivided
into five members as shown in Fig. 2. The lower three members, with type sections
in the Kjellstromdalen area, have been named by Parker (1967). The upper
two members — the Zillerberget and the Schénrockfjellet — are proposed in the
present paper.

The lithological descriptions given in this chapter are based solely on field
observations. A closer sedimentological study of samples in laboratory has not
been made for the purpose of this paper.

1. THE DALKJEGLA MEMBER

The Dalkjegla Member is marine and rests conformably on the Helvetiafjellet
Formation, which is made up of non-marine strata. The member consists mainly
of fine-grained, grey-green sandstone alternating with grey shale and siltstone.
The sandstone is laminated to thin-bedded, and splits into even plates by weath-
ering. The siltstone and shale weather into small, angular bits. On some horizons
ripple marks are common on the bedding surfaces of sandstone. Fossils occur
rather sparsely; at a few localities shells of pelecypods, tubes of Ditrupa, and dif-
ferent types of tracks and borrows after benthonic animals have been found.

In its type section at Kjellstromdalen the Dalkjegla Member is 131 m thick
(PARKER 1967). In the Suessbreen area and in southern Heer Land its thickness
is 96 and 57 m respectively. Outside these localities, the member is observed in
the Ulladalen area, in western Torell Land, in the Tromsebreen area, west of
Gronfjorden, and around Adventfjorden. As it appears from these observations,
the Dalkjegla Member has a large regional extension, which reaches from Isfjorden
southwards to Serkapp Land.

2. THE INNKJEGLA MEMBER
The lower and upper part of this member show obvious lithological differences.
On the basis of this fact the member is here subdivided into two informally
designated units: the Lower shale unit and the Upper shale-siltstone unit. The
boundary between these divisions is gradational.



Kjellstrémdalen area Southern Spitsbergen

HAGERMAN 1925 PARKER 1967 This paper

Schénrockfjellet member

Zillerberget member

Upper Lamina sandstone Langstakken member
Langstakken member
Cretaceous shale Innkjegla member Innkjegla member
Lower Lamina sandstone Dalkjegla member Dalkjegla member

Fig. 2. Chart of the Carolinefjellet Formation showing the stratigraphical schemes of previous authors
compared with the scheme used in the present paper.

The Lower shale unit rests on the Dalkjegla Member, and consists mainly of
grey shale with beds and lenses of clay-ironstone. In some horizons the clay-
ironstone shows cone-in-cone structures, and occasionally contains fossilized
driftwood. The thickness of the clay-ironstone beds is usually 20—50 cm. The
shales contain scattered pebbles of chert and quartzite, calcareous concretions,
and rosettes of calcite. The lower and middle part of the unit consist of pure,
dark-grey shale without siltstone and sandstone. In the upper part of the unit,
however, the shale has a lighter colour, and here also occur some bands of silt-
stone and silty shale. The thickness of the Lower shale unit is about 180 m at
Kjellstromdalen, 110 m at Ulladalen, 100 m at Suessbreen, 210 m at Kvalvigen,
and 250 m at Tromsebreen.

The Upper shale-siltstone unit consists of shale and siltstone with beds of fine-
grained, grey-green sandstone. The sandstone beds are rarely thicker than 50 cm,
and they are usually distinctly laminated. Beds and lenses of clay-ironstone are
also present in this unit, but they do not appear so frequently here as in the
Lower shale unit. In the Braganzavigen area the sandstone beds increase in
frequency and thickness towards the upper boundary of the Upper shale-siltstone
unit, so that here is a gradational contact between this unit and the overlying
Langstakken Member.

The Lower shale unit is generally poor in fossils, whereas the Upper shale-
siltstone unit contains a comparatively rich fauna. The most common fossils are
shells of pelecypods and tubes of Ditrupa, while ammonites occur rather scarcely.

The total thickness of the Innkjegla Member is 429 m in its type section at
Kjellstromdalen (PARKER 1967). In the Ulladalen and Suessbreen areas the
thickness of the member is 323 and 321 m respectively. In the southern part of
Heer Land the member is 326 m thick.



3. THE LANGSTAKKEN MEMBER _

This member consists of grey-green, fine-grained sandstone with thin horizons
of grey siltstone and shale. The quantitative dominance of sandstone within the
member is particularly obvious in the area around Kjellstromdalen. The sand-
stone has a distinct stratification and splits easily into slabs and plates along the
bedding planes. At several localities the bedding planes bear well-preserved
ripple marks. Fossils are rather uncommon in this member. Molds of pelecypods,
tubes of Ditrupa, and a few poorly preserved ammonites have been found.
With regard to its lithology this member shows a close similarity to the Dalkjegla
Member.

The thickness of the Langstakken Member is 194 m on Trollstedet at Kjell-
stromdalen, 90 m in the southern part of Heer Land, 62 m on Dalmeya in the
Ulladalen area, and 40 m on Zillerberget in the Suessbreen area. These obser-
vations indicate that the Langstakken Member decreases in thickness from Kjell-
stromdalen in southern direction to Kvalvigen, and in south-western direction
to Zillerberget, as shown in Fig. 5. The explanation of this decrease in thickness
must be that the sandstones which characterize the Langstakken Member pass
laterally into shales and siltstones towards the south and south-west. This expla-
nation is supported by the following observations: the boundaries of the member
are locally gradational; the member contains less sandstone in relation to shale
and siltstone in the Suessbreen area than at Kjellstromdalen (see Pl. 12, sections
3 and 9); in the southernmost area investigated, i. ¢. the Tromsgbreen area, this
member cannot be recognized, as shown below.

The Carolinefjellet Formation begins also in the Tromsegbreen area with a
sandstone sequence, which represents the Dalkjegla Member. This member is
overlain by an about 250 m thick shale sequence, which is equivalent to the
Lower shale unit of the Innkjegla Member (Fig. 5). This unit is succeeded by a
c. 600 m thick sequence, which represents the remaining part of the Caroline-
fjellet Formation in this area and shows the following lithology: in general it
consists of shale and siltstone with thin beds of sandstone; the sandstone beds
occur scattered over the whole succession, but they do not constitute more than
c. 10—209%, of the total thickness. The stratigraphical position of this, c. 600 m
thick, sequence indicates that it may be correlated with the following parts of the
Carolinefjellet Formation farther north in Spitsbergen, namely: the Upper shale-
siltstone unit of the Innkjegla Member, the Langstakken Member, the Ziller-
berget Member, and the Schénrockfjellet Member.

4. THE ZILLERBERGET MEMBER

This unit consists of grey shale and siltstone with beds of grey-green, fine-
grained sandstone. The sandstone occurs in relatively small quantities, and is
mainly limited to certain more or less persistent bands between the shale and
siltstone. The thickness of these bands is commonly 5-20 cm, and rarely more
than 50 cm. The sandstone is usually distinctly laminated and splits into thin
plates by weathering. Lenses of clay-ironstone with red-brown weathering colour
occur scattered over the whole member. The type section of the member is
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situated on the western slope of Zillerberget in the Suessbreen area. In litho-
logical respect, this member is more or less identical with the Upper shale-siltstone
unit of the Innkjegla Member.

The most common fossils in the Zillerberget Member are pelecypods and
Ditrupa, which in some beds occur in great quantities and occasionally form thin
seams of coquina. Ammonites, gastropods, and echinoderms, however, are more
sparsely represented. At several localities different types of tracks and borrows
after benthonic organisms have been observed.

The base of the Zillerberget Member is defined as the change in lithology
from the cliff-forming sandstones of the Langstakken Member to the softer shales
and siltstones of the Zillerberget Member. In the terrain this contact is usually
marked by a distinct topographical ledge.

In the Ulladalen, Suessbreen, Kjelberget, and Braganzavigen areas, the
Zillerberget Member is overlain by the Tertiary Firkanten Formation. In these
areas the upper boundary of the member is formed by the disconformity which
follows the base of the Tertiary. This disconformity in several places is marked
by a thin conglomerate (thickness often 20—40 cm).

In the Jemelianovbreen area and in the southern part of Heer Land, the Ziller-
berget Member is overlain by the Schonrockfjellet Member. In these areas the
upper boundary of the Zillerberget Member is defined as the base of the lowest
resistant sandstone bed of the Schonrockfjellet Member.

The Zillerberget Member is topographically marked by slopes which commonly
have an inclination of 30—45° and are partly covered by scree. This feature con-
trasts with the steeper bluffs formed by the Langstakken Member (below), and
the Schonrockfjellet Member or the Firkanten Formation (above).

The thickness of the Zillerberget Member shows an appreciable variation from
area to area, as it appears from the sections on Plate 12 and from the following
observations. The thickness of the member is: 334 m in the southern part of Heer
Land; 210 m on Zillerberget in the Suessbreen area; 130 m on Dalmeya in
the Ulladalen area; 87 m on Snovola, and 28 m on Trollstedet, both in the Bra-
ganzavagen area. In the latter three areas the top of the member is limited by the
disconformity, which was formed by the pre-Tertiary uplift of the Spitsbergen area.
Consequently, these considerable differences in thickness must be explained, at
least partly, by the pre-Tertiary uplift and the subsequent erosion, which are
more closely discussed later in this chapter.

5. THE SCHONROCKFJELLET MEMBER

This unit consists of grey-green, fine-grained sandstone with dark-grey shale
and siltstone. The sandstone has a strong quantitative dominance; it usually
shows a distinct stratification, and splits easily into plates along the bedding
planes. Fossils are comparatively rare; in a few places shells of pelecypods and
stem fragments of crinoids have been found. The type section of the member is
situated on the eastern slope of Schonrockfjellet, where the unit is 83 m thick.
In lithological respect this unit is similar to the Dalkjegla and Langstakken



Members, which are the other two strongly sandy members of the Caroline-
fjellet Formation.

The Schonrockfjellet Member is topographically marked by relatively steep
rock walls. The base of the unit is defined as the lowest resistant sandstone bed.

The Schonrockfjellet Member is overlain by the Tertiary Firkanten Formation,
and the boundary between these units is formed by the disconformity that follows
the base of the Tertiary. Also in this case the disconformity in several places
is marked by a thin conglomerate.

Regionally, the Schonrockfjellet Member seems to be restricted to the south-
eastern part of Spitsbergen, where it has been observed in the following places:
southern part of Heer Land, the Jemelianovbreen area, Veteryggen, Bellingen,
and Ommaneyfjellet.

Ammonite faunas and correlations

The ammonites from 34 of the investigated fossil localities are in the following
grouped in four successive faunas. Each of these faunas is named after a charac-
teristic genus. To one and the same fauna are referred those ammonites which either
on the basis of their occurrence in the rock sequence, or on the basis of their genetic
affinities can be supposed to belong to the same vestricted stratigraphical time interval.
A summary of the faunas is given on Plate 11.

The ammonites collected from the remaining four fossil localities are treated
in a separate group in addition to the four faunas. This group comprises only a
few species belonging to the genera Dimorphoplites, Euhoplites, and Gastroplites.

The faunal classification proposed here is of a preliminary character. The
purpose of the classification is to give a practical survey of the ammonite sequence
within the Carolinefjellet Formation on the basis of the material which is avail-
able at present. A faunal classification of this type may be useful until a formal
subdivision into biostratigraphical zones can be introduced on the basis of more
detailed observations and collections in the field.

The age relationships within the Carolinefjellet Formation are shown in the
following by correlation of the recognized ammonite faunas with the Albian in
southern England. A summary of this correlation is given in Fig. 3.

The Albian succession in southern England is studied in great detail, and the
rich ammonite faunas occurring here, afford the basis of a refined subdivision of
the Albian stage into zones and subzones. Other Albian sequences of great strati-
graphical importance are described from northern Germany, from France, and
from Switzerland. Information on the stratigraphy of the Albian in western Europe
used in the present paper is obtained mainly from the following publications:
BrRINKMANN (1937), SpatH (1942 and 1943), BREISTROFFER (1947), and Caskey
(1961).

As previously mentioned, the lower part of the Carolinefjellet Formation
belongs to the Aptian, whereas the middle and upper part of the formation is of
Albian age. Before starting to discuss the Albian ammonite faunas, we shall there-
fore first review the Aptian ammonites.
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The only Aptian ammonite genus hitherto recognized in Spitsbergen is
Tropaeum. From this region the genus was first recorded by StoLLEY (1912), who
described Tropaeum arcticum (= Crioceras arcticum STOLLEY) from the Caroline-
fjellet Formation on the southern side of Sassenfjorden and western side of
Adventfjorden. Later FREBOLD (1930) and SokoLov & BopYLEvsky (1931) have
described several poorly preserved specimens of Tropaeum from Festningsodden.
The occurrence of Tropaeum in the Aptian at Kjellstromdalen is mentioned by
PARkER (1967).

The collections of Norsk Polarinstitutt contain several well-preserved specimens
of T. arcticum, which have not been described hitherto. These specimens have
been collected on Havkollen in the Tromsebreen area and on Storbullen at Kjell-
stromdalen, by K. BIRKENMAJER and T. S. WINSNES respectively. Both on Hav-
kollen and Storbullen the specimens were found in the Lower shale unit of the
Innkjegla Member. According to FREBOLD & StoLL (1937) the age of T. arcticum
is Upper Aptian.

1. FREBOLDICERAS FAUNA
The characteristic and most common ammonites of this fauna are Freboldiceras
remotum n. sp. and Arcthoplites birkenmajeri n. sp. The fauna occurs at seven
localities, and its composition at these localities is shown in Table 2.
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Table 2

Locality No. |7 8 14 15 17 26 | 38

Freboldiceras remotum n. sp. .............. IS R PP DRI R -+
Arcthoplites birkenmajeri n.sp. . ...........0...... i ! I - +
Leymeriella (I..) germanica ...............[......
Fogaudryceras mmaequale .. ................|......
I'reboldiceras singulare ... ... ... . o o oo

Grantziceras of caffine o000 0 000 0.

Locality 17 in the Tromsebreen area is of particular importance for the corre-
lation of the Freboldiceras fauna with the Albian in western Europe, because
F.remotum and A.birkenmajeri at this locality is associated with L.(L.) germanica.
The evolution and stratigraphical distribution of the ILeymeriellidae has been
studied in detail by BRINKMANN (1937) in the Lower Albian sequence of northern
Germany. These investigations show that L.(L.) germanica occurs in the middle
part of the L.eymeriella tardefurcata zone. Consequently, the presence of L.(L.)
germanica at locality 17 indicates that the Freboldiceras fauna is approximately
contemporancous with the middle part of the Leymeriella tardefurcata zone.
"I'his correlation is supported by the presence of Proleymeriella sp. at locality 37,
which is commented on below.

T'he genus Proleymeriella in western Europe occurs in the lower part of the
Leymeriella tardefurcata zone, as shown by BRINKMANN (1937) and Casey (1957).
A corresponding age is here assumed for Proleymeriella sp. from locality 37. In
the rock sequence, this locality is situated 64 m lower than locality 38. The last-
mentioned locality contains Freboldiceras fauna represented by F.remotum and
A .birkenmajeri. (See Plate 12, section 9.)

In the Suessbreen area the Freboldiceras fauna occurs in the upper part of the
Innkjegla Member (at localities 7, 8, and 14), while in the Braganzavagen area, the
same fauna is found in the lower part of the Langstakken Member (at locality 38).
These observations suggest that the upper part of the Innkjegla Member in the
Suessbreen area is contemporaneous with the lower part of the Langstakken
Member in the Braganzavdgen area, as indicated in Fig. 3. The correctness of
this assumption will probably be confirmed by additional field work in these
two arcas.

Locality 26 in the Jemelianovbreen area contains L. (L.) germanica, F. singulare,
and G. cf. affine. The fossils at this locality have been collected from the talus
below the steep eastern slope of Utnibba, and the three species mentioned above
were obtained from separate loose boulders. The occurrence of L. (L.) germanica
indicates that beds of the same age as the middle part of the Leymeriella tarde-
furcata zone are present on the eastern slope of Utnibba, because the ammonites
in all probability must have originated from this slope.

Locality 6 in the Ulladalen area contains Grantziceras cf. glabrum. This locality
is situated c. 125 m below the upper boundary of the Innkjegla Member. The
stratigraphical position of the locality suggests that this occurrence of G. cf.
glabrum either belongs to the Freboldiceras fauna or is slightly older than this
fauna.



— 21 —

2. ARCTHOPLITES FAUNA

This fauna is represented at locality 1, 2, 3, 9, and 25. At locality 2 occur
Arcthoplites jachromensis and Brewericeras cf. hulenense, while at the remaining
four localities only A. jachromensis is present.

The Arcthoplites fauna is considered to be of Lower Albian age, because the
five localities where this fauna occurs are situated considerably lower in the rock
sequence than those localities which contain Otohoplites or Hoplites. (See Pl. 11
and Pl. 12.) Both Otohoplites and Hoplites are well-known from southern England,
where they occur in the upper part of the Lower Albian and in the lower part of
the Middle Albian respectively.

Within Lower Albian the precise age of the Arcthoplites fauna is more difficult
to determine. As a preliminary correlation it can be supposed that the fauna is
younger than the middle part of the I.eymeriella tardefurcata zone, but older
than the upper part of the Douvilleiceras mammillatum zone. This correlation is
based on the fact that the Arcthoplites fauna in the Ulladalen and Suessbreen
areas occurs stratigraphically higher than the Freboldiceras fauna, but lower than
the Otohoplites fauna. In the present paper the Freboldiceras fauna is correlated
with the middle part of the Leymeriella tardefurcata zone, while the Otohoplites
fauna is referred to the upper part of the Douvilleiceras mammillatum zone (Fig. 3).

At localities 1, 2, and 3 in the Ulladalen area, the ammonites have been collected
from the bedrock while at locality 9 in the Suessbreen area they were obtained
from the scree. All of these localities are situated in the upper part of the Inn-
kjegla Member.

At locality 25 in the Jemelianovbreen area, the specimens of A. jachromensis
have been collected from the talus below the steep eastern slope of Utnibba.
Judging from aerial photographs, the lower part of this slope is composed of beds
belonging to the middle or upper part of the Innkjegla Member.

3. OTOHOPLITES FAUNA
This fauna consists almost exclusively of species belonging to the genus
Otohoplites. The fauna is recorded from seven localities, and its composition at
these localities is shown in 'T'able 3.
The Otohoplites fauna is correlated here with the upper part of the Douvillei-
ceras mammillatum zone. The genus Otohoplites is particularly well-known from

Table 3

Locality No. 4 16 | 30 | 31 34 ] 35 ] 36

Otohoplites guersanti ... ..................
O. cf. guersant! .........................
O.glyphus ....... ... ..o
O.sp. A . :




southern England, but it is abundant also in northern France. From southern
England altogether 14 species of Otohoplites have been described by Casey (1965),
and according to his investigations, these species occur in the upper part of the
Douvilleiceras mammillatum zone.

In the Ulladalen and Braganzavégen areas the Otohoplites fauna is represented
at localities 4, 30, 31, 34, 35, and 36. With the exception of No. 30, all these localites
are situated in the lower part of the Zillerberget Member. The species at locality
30 has been obtained from a loose block found in the upper part of the Lang-
stakken Member.

The ammonites collected from locality 16 in the Tromsebreen area are Oto-
hoplites glyphus and Grycia sablei. These two species have been found here
separately in the talus, and there is no evidence to show that they have originated
from the same stratigraphical horizon. It remains therefore uncertain whether
these two species at locality 16 are stratigraphically contemporaneous. In this
connection it is worth noticing that G. sablei at most localities where it occurs in
Spitsbergen, is associated with the Middle Albian genus Hoplites.

4. HOPLITES FAUNA
This fauna is characterised by the genera Hoplites and Grycia, which at eight
of the investigated localities occur associated. The most common species of the
fauna are Grycia sablei, Grycia whittingtoni, and Hoplites (H. svalbardensis) n. sp.
The fauna is recorded with certainty from ten localities, and its composition at
these localities is shown in Table 4.

Table 4

Locality No. | 10 | 11 | 12 | 13 | 21 | 22 | 23 | 24 | 27 | 28

Hoplites (H.) sval-

bardensis n.sp. ....|......[......
Grycia sablei . .. ..... + + + ..., + +
Grycia whittingtoni ..| + |..... o]t + +
Hoplites (1.) cf. eo-

dentatus ..........[..... ... ...
Hoplites (H.) aff.

obtusus .......... . |oe oo
Hoplites (H)sp. A ..|......|...... +
Hoplites (H.) sp. B ..| -+

4+

4+

e+
+

The Hoplites fauna from Spitsbergen is in the following correlated with the
lower part of the Hoplites dentatus zone. The fossil localities where this fauna is
represented are situated in the lower part of the Zillerberget Member.

Hoplites and closely related genera are characteristic of the Middle Albian,
and they are particularly abundant in the Gault in southern England.

In the present material the subgenus Hoplites (Isohoplites) is represented only
by one specimen collected from locality 22 in the Jemelianovbreen area. In
southern England and northern France this subgenus is widespread in the
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Hoplites (I.) eodentatus subzone (Casey 1961). This subzone represents the
lowermost part of the Hoplites dentatus zone.

All species of the subgenus H. (Hoplites) occurring in the present material are
characterized by a very shallow siphonal depression. By this feature, but also by
their ribbing, these species show a close similarity to early representatives of
H. (Hoplites) known from southern England. In southern England occur H.
(Hoplites) with shallow siphonal depression [e.g. H.(H.) obtusus, H.(H.)
pseudodeluct, and H. (H.) devisensis] in the lower part of the Hoplites dentatus
zone, as it appears from SpaTH (1942, p. 675).

To the Hoplites fauna belong probably also Hoplites? sp. C from locality 5,
Hoplites? sp. D from locality 32, and Hoplites? sp. E from locality 33. The generic
determination of these three forms is uncertain owing to the crushed and frag-
mentary nature of the material. They bear, however, a strong resemblance to
Hoplites. The localities containing these three forms are situated in the lower part
of the Zillerberget Member, in accordance with those localities where the genus
Hoplites with certainty has been recognized.

5. SPECIES OF DIMORPHOPLITES, EUHOPLITES,
AND GASTROPLITES

The recorded species of Dimorphoplites, Euhoplites, and Gastroplites have been
collected from 4 fossil localities in the south-eastern region of Spitsbergen. These
localities are situated in the upper part of the Carolinefjellet Formation and
contain the following ammonites:

Locality 18: Dimorphoplites cf. tethydis, Euhoplites sp. A

» 19: Gastroplites sp. A
» 20: Euhoplites sp. B, Gastroplites subquadratus n. sp.
» 29: Gastroplites sp. B

At these four localities the ammonites have been collected from loose boulders
on talus slopes. Where two species are recorded from the same locality, these
species have been obtained from separate boulders.

The genera Dimorphoplites and Euhoplites are well-known from the Albian of
Europe. They are particularly abundant in the Gault in southern England, where
their stratigraphical distribution has been studied in detail by Spata (1942) and
MiLBOURNE (1963). In England the oldest representatives of both Dimorphoplites
and Euhoplites appear in the upper part of the Hoplites dentatus zone; the youngest
species of Dimorphoplites occur in the uppermost part of the Euhoplites lautus
zone, while the youngest species of Euhoplites are described from the Mortoni-
ceras inflatum zone.

Euhoplites sp. A from locality 18 seems to be closely related to Euhoplites sub-
tuberculatus SPATH, and is considered to be of about the same age as this species.
E. subtuberculatus is described from southern England, where it occurs in the
upper part of the Hoplites dentatus zone and in the lower part of the Euhoplites
lautus zone (SpaTH 1942, p. 677).

Euhoplites sp. B from locality 20 resembles Euhoplites boloniensis SPaTH. A more
detailed comparison of these two species, however, is impossible, because Euhop-



lites sp. B is represented only by one fragmentary specimen. In southern England
E. boloniensis is recorded from the lower part of the Mortoniceras inflatum zone
(SpaTH 1942, p. 677).

The genus Gastroplites is best known from western Canada and northern Alaska.
In Spitsbergen this genus has been found at localities 19, 20, and 29. The rocks,
which in Canada and Alaska contain Gastroplites, are considered to be of Middle
Albian age (REesIDE & CoBBAN 1960; Imray 1961). From Europe only a single
specimen of Gastroplites has been recorded. It was found at the top of the Middle
Albian and is described by SpathH (1937).

Paleogeographical conclusions

THE APTIAN-ALBIAN SEA IN SPITSBERGEN

The distribution of land and sea on the Barents shelf during Jurassic and
Cretaceous times has been reconstructed on paleogeographical maps by FREBOLD
(1930, PI. XXIX—XXXIII). For the upper part of the Lower Cretaceous these
maps show the following picture: during the Aptian Svalbard was covered by
the sea with the exception of a minor land area at Nordaustlandet; in Albian time
the north-eastern and eastern areas of Svalbard (i. e. Barentsgya, Edgesya, Nord-
austlandet, and north-east Spitsbergen) were parts of an extensive eastern land
mass, while the western and southern parts of Spitsbergen continued to be
covered by sea.

In his next paper FREBOLD (1931) assumed the existence of an extensive land
west of Svalbard in Aptian and Albian times. In his opinion, this land (the so-
called Skandik) lay close to the present western coast of Spitsbergen.

A detailed paleogeographical reconstruction of the Aptian sea in Spitsbergen
has been worked out by BIRKENMAJER (1966) on the basis of sedimentological
investigations made in the Dalkjegla Member. According to this author the sedi-
ments deposited in the Aptian sea were derived from a land area which covered
the north-eastern and eastern parts of the Svalbard archipelago. As mentioned
above, FrReBoLD (1931) assumed the existence of a land mass also west of Spits-
bergen. BIRKENMAJER (1966) is of the opinion that this land supplied practically
no clastic material to the Aptian-Albian sea.

The theory about the existence of land areas in the north-eastern and eastern
parts of the Svalbard archipelago is supported by the distribution and thickness-
variation of the Langstakken Member. This member consists mainly of sand-
stone, and its thickness is greatest at Kjellstromdalen. To the south and south-
west from this area the member decreases in thickness, as shown by observations
made in the Suessbreen area and in the southern part of Heer Land. (See Fig. 5
and Pl. 12). South of the two latter areas the Langstakken Member is wedging
out gradually, and in the Tromsgbreen area this unit is, therefore, no longer
recognizable. These relationships indicate that the clastic material which compose
the Langstakken Member was transported to the Albian sea mainly from the north-
east and east. Consequently, the source area of this material must have been
situated within the present Barents shelf.
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Fig. 4. Albian ammonite genera recorded from Spitsbergen and their occurrence in other regions.
The genera are arranged in two groups (A and B) according to their geographical distribution outside
Spitsbergen.

FAUNAL COMPARISONS

The following discussion is concentrated on the Albian ammonite faunas in
Spitsbergen and their relations to contemporaneous faunas from western Europe,
East Greenland, Canada, and Alaska. Important information on the ammonite
faunas occurring in the last four regions is obtained from the following papers:
western Europe — SpaTH 1942, BREISTROFFER 1947, Casey 1961; East Greenland
— DonNovaN 1957; western interior and arctic archipelago of Canada — JELETzZKY
1964 ; Alaska — ImLAY 1960 and 1961. Information on Albian ammonites recorded
from Russia is taken from Luppov & Drus¢ic 1958.

The Albian ammonites recorded from Spitsbergen in the present paper, can
be arranged in two groups on the basis of their regional distribution, as is shown
in Fig. 4. Group A comprises 7 genera, which all are known from western Europe
and most of them also from Transcaspia. From Alaska and Canada — to the
writer’s knowledge — none of these genera is recorded hitherto. Among the



— 26 —

species belonging to the genera listed in group A, the following are recognized
with certainty both in Spitsbergen and in western Europe:

Eogaudryceras inaequale

Leymeriella (L.) germanica

Otohoplites guersanti

Otohoplites glyphus

Group B includes 6 genera, which all are known from the north-western regions

of North America (Alaska, western interior and arctic archipelago of Canada).
To the writer’s knowledge, none of these genera are reported from western Europe,
except Gastroplites. It must be emphasized, however, that in western Europe only
a single specimen of Gastroplites is found to date. The genus is currently
regarded as characteristic of North America where it is represented by several
species. Among the species belonging to the genera listed in group B, the following
are recognized with certainty both in Spitsbergen and in north-western North
America:

Grycia whittingtoni

Grycia sablei

Freboldiceras singulare

As demonstrated above, the Albian ammonite faunas of Spitsbergen show
close affinities with those of western Europe on the one hand, and those of north-
western North America on the other. Faunal elements from these two regions
are also recognizable in the Albian of East Greenland, as shown in Fig. 4 and in
the following review.

From Albian rocks in East Greenland 10 ammonite genera are recorded with
certainty. On the basis of their regional distribution, these genera can be grouped
as follows: 5 of the genera are common in western Europe, but not recorded
from north-western North America; 3 of the genera show arctic North American
affinities; the remaining 2 genera (Lytoceras and Puzosia) must be regarded as
cosmopolitan “open-sea” forms. Of the 10 genera mentioned here from East
Greenland, altogether 7 are recorded from Spitsbergen.

It is now currently accepted that the Albian seas, which covered parts of
England, France, and Germany, were in open communication with a sea area
situated north of western Europe. This ancient “North Sea” is supposed to have
extended northwards between Scandinavia and Greenland, and thus communi-
cated with the Albian seas of Spitsbergen and East Greenland. The assumption
of this sea-way explains readily the occurrence of western European faunal
elements in the Albian of Spitsbergen and East Greenland.

Several paleogeographers (e.g. FresoLD 1929, Pl. IV—VII; StiLLE 1948;
ARKELL 1956, p. 604) consider that the Arctic Ocean existed also during the
Mesozoic, and its extent in this era was essentially the same as today. It is highly
probable that this old “Arctic Ocean” was directly in communication with the
Albian seas which covered parts of Spitsbergen, East Greenland, and north-
western North America. The existence of these marine connections easily ex-
plains the fact that faunal elements characteristic of north-western North America
occur in Spitsbergen and East Greenland.
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A reasonable conclusion drawn from these relationships is that the sea area
which in Albian time lay north of western Europe, was in open communication
with the Arctic Ocean through the Spitsbergen—East Greenland area. The exi-
stence of this sea-way was previously assumed by FresoLp (1935, Fig. 20). In
Spitsbergen and East Greenland this sea-way has led to development of mixed
ammonite faunas showing both western European and north-western North
American affinities.

The pre-Tertiary earth movements

As already mentioned above (p. 7), the Carolinefjellet Formation is overlain
by the Tertiary Firkanten Formation, and the boundary between these two units
is marked by a disconformity. This disconformity is formed in consequence of
pre-Tertiary earth movements and represents a considerable hiatus in the suc-
cession: the youngest stage of the Cretaceous recognized below this disconformity
is the Albian, while the sediments overlying the disconformity are by Ravn (1922)
assigned to Paleocene; Upper Cretaceous sediments are apparently missing in
Spitsbergen.

According to ORVIN (1940), the pre-Tertiary earth movements in Spitsbergen
have consisted only in an oblique rise of the region. The uplift was greatest in the
northern parts of Spitsbergen, where the denudation has exposed Paleozoic
rocks of different ages (OrvIN 1940, fig. 5). Farther to the south the elevation
was of lesser extent, and therefore, in the central and southern parts of Spits-
bergen the Paleozoic remained covered by Mesozoic sediments. This Mesozoic
succession terminates with the Carolinefjellet Formation.

The Carolinefjellet Formation appears to be thinnest in the Isfjorden area, as
shown by these two observations: at Festningsodden the formation is c¢. 180 m
thick (HoEL & OrvIN 1937); on Carolinefjellet the thickness of the formation is
270 m (PArkER 1967). Farther south, at Van Keulenfjorden, the formation is
considerably thicker than at Isfjorden: in the Ulladalen and Suessbreen areas the
thickness of the formation is 520 and 667 m respectively. The greatest thick-
nesses of the Carolinefjellet Formation have been measured in the south-eastern
part of Spitsbergen, where the thickness of this unit is: 768 m at Kjellstromdalen
(PARkER 1967), 830 m in southern Heer Land, and more than 850 m at Tromse-
breen in Serkapp Land.

From the thicknesses given above it is evident that the Carolinefjellet Formation
is considerably thinner in the north and north-west than in the south-east. The
differences in thickness are particularly conspicuous if the section at Festnings-
odden is compared with the sections at Storfjorden. These differences indicate
that the pre-Tertiary uplift was greatest in the northern and north-western parts
of Spitsbergen and decreased in magnitude towards the south-east, as has been
suggested by ORvVIN (1940). In consequence of this oblique rise of the region,
the denudation has removed an appreciably larger part of the formation in the
north and north-west than in the south-east. This interpretation is supported by
the litho- and biostratigraphical relationships within the formation, as shown in
the following paragraphs.
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At Festningsodden the Carolinefjellet Formation shows roughly the following
stratigraphy (after HoeL & ORvIN 1937): the lower part of the formation is a
c. 55 m thick sequence consisting mainly of sandstone with some shale; above
these sediments there is a c. 125 m thick sequence composed chiefly of shale
and marl; these beds are overlain disconformably by the Tertiary basal con-
glomerate. In the present paper the lower 55 m of the formation is correlated
with the Dalkjegla Member, whereas the upper 125 m is correlated with the
I.ower shale-siltstone unit of the Innkjegla Member. If these correlations are
correct, only the lower part of the Carolinefjellet Formation is present at Fest-
ningsodden. The remaining part of the formation is considered to have been
removed by erosion before the deposition of the Tertiary commenced.

In the Braganzavagen, Ulladalen, Suessbreen, and Kjolberget areas the Ter-
tiary rests directly on the Zillerberget Member. Consequently, the Caroline-
fjellet Formation in these areas is considerably more complete than at Isfjorden.
The Zillerberget Member shows a marked increase in thickness from Kjellstrom-
dalen to Suessbreen, and particularly to southern Heer Land (see Fig. 5 and
PlL. 12).

The Schonrockfjellet Member (which is the youngest member of the Caroline-
tjellet Formation) is preserved only in the south-eastern part of Spitsbergen, where
the pre-Tertiary denudation is considered to have been least intensive. The
member is recognized in southern Heer Land, in the Jemelianovbreen area, and
on the mountains just south of the Jemelianovbreen area.

The stratigraphical position of the ammonite faunas within the Carolinefjellet
Formation also indicate that the erosion has removed a considerably larger part
of this unit in the north and north-west than in the south-east. This is illustrated
by Fig. 5, which shows that the Middle Albian Hoplites fauna at Kvalvigen
occurs considerably deeper below the upper boundary of the formation than the
Lower Albian faunas near Bellsund and Kjellstromdalen. This relationship is
demonstrated by the following examples: on Schonrockfjellet at Kvalvagen, the
Hoplites fauna (Middle Albian) is found 402 and 372 m below the upper boundary
of the Carolinefjellet Formation; on Dalmegya near Bellsund, the Arcthoplites
fauna (Lower Albian) occurs 202 m below the upper boundary, while the Oto-
hoplites fauna (Lower Albian) occurs 86 m below the upper boundary; on Lilje-
valchfjellet at Kjellstromdalen the Otohoplites fauna (Lower Albian) is found
30 and 45 m below the upper boundary.

<«

Fig. 5. Normal panel diagram showing the lateral wvariation of members within the Carolinefjellet

Formation. The age relationships within the formation are indicated by some of the investigated
fossil localities.



IV. Paleontological part

Material and methods

The preservation of the ammonites described in the present paper varies con-
siderably; at some of the fossil localities the ammonites are strongly deformed by
compression, while at other localities they are only slightly crushed or not de-
formed at all. Most of the specimens at hand are internal molds, commonly with
attached fragments of the shell wall. On the surface of the internal molds the
sutures are usually well-preserved. A few of the specimens are represented only
by external molds.

On some internal molds large parts of the sutures were satisfactory for study
without preparation. In most cases, however, preparatory work has been necessary
before a more detailed examination of the sutures was possible. During the pre-
paration dilute hydrochloric acid has been used in order to remove parts of the
shell wall and to make the sutures clearly visible.

The sutures shown in this paper have been drawn by the following method:
A piece of transparent cellulose tape was attached to the surface of the internal
mold, and the suture was traced in Indian ink on the tape. The tracing was then
mounted between two object glasses, and enlarged by means of a photographic
enlarger. The magnified suture was then redrawn and, where necessary, corrected
by comparing with the original on the internal mold.

The whorl sections have been drawn by this method: The specimen was cut
on a lapidary wheel at the cross section selected. The section was then ground
with fine carborundum powder until a smooth surface, showing the outline of
the inner whorls, was obtained. After grinding, a piece of transparent cellulose
tape was attached to the surface of the section, and the outline of the whorls was
traced on the tape. The tracing was mounted between two larger object glasses
before the final drawing was made. The whorl section of rare and more im-
portant specimens was obtained from sectioned plaster casts.

The methods described above for drawing of sutures and whorl sections are
mainly in accordance with the procedures described by Casgy (1960, p. XXXIV).

In the drawings reproduced on the following pages, reconstructed parts of the
sutures and whorl sections are indicated by dotted lines. On the sutures the
middle of the venter is marked by a straight line with an arrow pointing adorally;
the umbilical seam is marked by a dashed arc, whereas the middle of the dorsum
is indicated by a straight line.

Six of the recorded species are represented by material suitable for detailed
measurements, and for these species dimensions are tabulated in the systematic
descriptions. According to common practice the following dimensions are given
in the tables: diameter, whorl height, whorl width, and umbilical diameter. The



diameter is given in millimetres, whereas the other three dimensions are expressed
both in millimetres and in percentages of the diameter. The measurements are
taken at the standard points as shown by Casey (1960, text-fig. A).

Some of the ammonites were first photographed without colouring, but the
pictures thus obtained were not satisfactory, in particular those taken of dark
specimens. Subsequently it was tried to colour the ammonites with light-grey
poster paint (“gouache”), and it was also attempted to whiten the fossils with
ammonium chloride. Poster paint proved to be the most advantageous in practice,
and the ammonites figured on the plates were, therefore, coloured light-grey with
this paint before being photographed. (Exceptions to this are the specimens shown
on PL 2, fig. 2 and PL. 3, fig. 1, which are figured without colouring.) On the sur-
face of fossils the poster paint forms a thin and opaque coating that may be
removed by washing with soap and water.

Systematic descriptions

The ammonites discussed on the preceding pages, in this section are treated
systematically. The classification followed corresponds to the “T'reatise on In-
vertebrate Paleontology” (part L, Mollusca 4, Ammonoidea, — edited by R. C.
Moore 1957), with addition of three genera (Grantziceras, Grycia, and Frebold:-
ceras), which have been proposed after the publishing of this part of the “T'reatise”.
The morphological terminology employed in the following descriptions is largely
in accordance with that used in the mentioned part of the “T'reatise”.

The specimens described and figured in the present paper are deposited in
the Paleontological Museum of the University of Oslo. The registration numbers
of the specimens (e.g. A32801) refer to the collections of this museum,
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Genus Eogaudryceras SpaTH 1927
Eogaudryceras inaequale BREISTROFFER 1947
Pl 1, fig. 1; text-fig. 6a—c

1908 Lytoceras (Gaudryceras) Aelus D’oRBIGNY. — Jacos, pp. 14-16, pl. 1, fig. 15.
1947 Eogaudryceras inaequale n. sp. — BREISTROFFER, p. 74.

Material: — One incomplete specimen.

Description: — Inner whorls of phragmocone are wider than high, and their
surface bears sharp, widely spaced, rib-like ridges. Outer whorls of phragmocone
are subcircular in section, and their ornament consists of shallow constrictions
and dense, fine striae. The umbilicus is funnel-shaped and moderately narrow.
The suture has bifid lobes and saddles; first lateral lobe is slightly asymmetrical.

The auxiliary elements of the suture show strong umbilical retraction.

Measurements :
No. Diameter Whorl height Whorl width g.’“b”""a‘
1ameter
A32801 16 mm 6 mm 37,59, 8 mm 509, 7 mm 449,
» 26 » 12 » 46,0% 12 » 46» 10 » 38»

Remarks: — Both in whorl shape and ornament the Spitsbergen specimen
agrees closely with E. inaequale from the Albian of France. The suture of the
specimen is very similar to that of Eogaudryceras shimizui BREISTROFFER 1947 as

figured by Jacos (1908, p. 15, figs. 2, 3) and Casey (1960, text-fig. 2f, g).
Occurrence: — Locality 17, together with Leymeriella (L.) germanica.
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Fig. 6. Eogaudryceras inaequale BREISTROFFER. Whorl sections and suture line of A32801 from

locality 17:
a-b. Sections through phragmocone (X 1).
c. External suture ( X 3) at a whorl height of 13 mm.

Genus Grantziceras ImLay 1960
Grantziceras cf. affine
PL 1, fig. 2; text-fig. 7b

cf. 1893 Desmoceras affine n. sp. — WHITEAVES, p. 113, pl. 8; pl. 11, figs. 1, 1a.
cf. 1967 Grantziceras affire (WHITEAVES). — JoNEs (in JoNEs & GranTz), p. 31, pl. 5, figs. 1-15;
pl. 6, figs. 4-6; text-fig. 15.

Material: — Two incomplete internal molds; both are crushed laterally.

Description: — The shell is discoidal in outline with compressed whorl section
and convex whorl sides. The umbilicus is narrow with sloping wall and rounded
rim. The surface of the internal mold bears regularly spaced constrictions which
have a slightly sinuous course on the whorl sides. These constrictions are asym-
metrical; their adoral wall being steeper than their adapical wall. The ventral part
of the whorl sides bears indistinct, rib-like undulations. The suture has deep,
subsymmetrically trifid first lateral lobe; second lateral saddle is high and asym-
metrically bifid.

Remarks: — Both in ornament and suture the present specimens are quite
similar to 'G. affine from the Albian of Canada and Alaska. With regard to whorl
shape, however, a detailed comparison is difficult to make, as both specimens
from Spitsbergen are crushed laterally.

Occurrence: — Localities 7 and 26.

Grantziceras cf. glabrum
Text-fig. 7a

cf. 1889 Placenticeras glabrum n. sp. — WHITEAVES, p. 172, pl. 24, figs. 1, 1a, 1b.
cf. 1967 Grantziceras glabrum (WHITEAVES). — JoNES (in JoNes & GRANTZ), p. 33, pl. 6, figs. 1-3,
7-9; text-fig. 16.

Material: — Partially crushed fragment of a specimen with well-preserved
suture.

Description: — This fragment has compressed whorl section with convex sides
and rounded venter. Its suture consists of shallow lobes and broad saddles; first
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Fig. 7. Suture lines of Grantziceras and Brewericeras.
a. Grantziceras cf. glabrum. Part of the external suture (X 2) of A32809 from locality 6.
b. Grantziceras cf. affine. Part of the external suture ( x 3) of A32808 from locality 7.
c. Brewericeras cf. hulenense. External suture ( ¥ 3) of A32806 from locality 2.

lateral lobe is trifid and slightly asymmetrical. The adoral extremities of the
saddles (the folioles) are distinctly enlarged and have an irregular, leaf-shaped
outline. The fragment bears a single constriction.

Remarks: — The suture of G. cf. glabrum from Spitsbergen is closely similar
to that of G. glabrum from the Albian of Alaska. Based mainly on Alaskan material,
the suture of G. glabrum has been figured recently by ImLay (1960, pl. 16, fig. 19)
and by Jones (in JoNes & Grantz, 1967, text-fig. 16).

Occurrence: — Locality 6.

Genus Brewericeras Casey 1954
Brewericeras cf. hulenense
Pl 1, fig. 3; text-fig. 7c
cf. 1938 Beudanticeras hulenense n. sp. — ANDERSON, p. 190, pl. 44, figs. 3, 4.
cf. 1938 Beudanticeras breweri (GaBB). — ANDERSON, p. 189, pl. 43, fig. 3; pl. 44, figs. 1, 2.

cf. 1965 Brewericeras hulenense (ANDERSON). — JoNEs et al. p. 16, pl. 8, figs. 1, 2, 4; pl. 9,10; pl. 11,
figs. 1-3, 13-14.

Material: — One specimen that is slightly deformed by lateral compression.
Parts of its suture are well-preserved.

Description: — The whorls are higher than wide with flattened sides and
rounded venter. The umbilicus is characterized by subvertical wall, angular rim,
and a comparatively large diameter. Constrictions and ribs are apparently absent.
The suture is moderately incised, having a high asymmetrically bifid first lateral-
saddle and a deep subsymmetrically trifid first lateral lobe.



Remarks: — B. hulenense is widespread in the Pacific coast region of North
America where it is characteristic of upper Lower Albian deposits. B. cf. hulenense
from Spitsbergen has a general resemblance to this North American species, but
differs from it by having a larger umbilical diameter. According to JONEs et al.
(1965, p. 19) B. hulenense from California has an umbilical diameter of 5.8 mm
at a shell diameter of 40 mm. At the same shell diameter, B. cf. hulenense from
Spitsbergen has an umbilical diameter of c. 12 mm. (It must be noticed, however,
that the Spitsbergen specimen is crushed, and its dimensions can only be measured
approximately.) Lobes and saddles of B. cf. hulenense seem to be generally more
massive than those of B. hulenense from North America.

Occurrence: — Locality 2 together with Avrcthoplites jachromensis.

Genus Proleymeriella BREISTROFFER 1947
Proleymeriella sp.
PL 1, fig. 4

Material: — One specimen represented by a half whorl of the body chamber.
The fragment is preserved as a slightly crushed internal mold.

Description: — The umbilicus is comparatively wide, having a fairly steep wall
and rounded rim. Half whorl of the body chamber bears about 23 rounded ribs
and 5 narrow constrictions. The ribs commence weakly on the umbilical rim and
gradually increase in strength towards the venter; they cross the venter and form
chevrons on it. On the flanks both ribs and constrictions have a distinctly sigmoidal
course. The ribs are closely spaced, and some of them show bifurcation at or
below the mid-flank.

Remarks: — Proleymeriella sp. from Spitsbergen bears constrictions, and some
of its ribs are bifurcated. In having these features, Proleymeriella sp. resembles
first and foremost Proleymeriella anterior (BRINKMANN 1937) from the Lower
Albian of northern Germany. The main differences between these two species
are that Proleymeriella sp. has a more uniform ribbing, fewer constrictions, and
more ribs than P. anterior.

Occurrence: — Locality 37.

Genus Leymeriella Jacos 1907
Leymeriella (Leymeriella) germanica Casey 1957
PL 1, figs. 57

1937 Leymeriella tardefurcata anterior n. subsp. — BRINKMANN, p. 12, text-fig. 9 on p. 9.
1957 Leymeriella (Leymeriella) germanica nom. nov. — CAsEy, p. 47.

Material: — Incomplete internal molds of five specimens. Some of them show
well-preserved sutures.

Description: — The whorl section is subrectangular with greatest thickness just
above the umbilical rim. The flanks are slightly convex and the venter is sub-
tabulate. The umbilicus is shallow and comparatively wide, having a low, fairly
steep wall and a rounded rim. The ribs commence on the umbilical rim and arch



gently forwards on the flanks. Near the umbilicus the ribs are thin and sharp,
but increase gradually in breadth towards the venter. This expansion gives the
ribs a wedge-like outline. The surface of the ribs bears a shallow sulcus, which
is most distinct on the ventrolateral margin and disappears gradually towards the
mid-flank. On the venter the ribs terminate in a more or less distinct, smooth
siphonal band. The suture is characterized by a broad first lateral saddle and a
deep, subsymmetrically trifid first lateral lobe.

Remarks: — L. (L.) germanica was first described by BRINKMANN (1937) from
the Lower Albian (Leymeriella tardefurcata zone) of Northern Germany. The
specimens from Spitsbergen agree well with BRINKMANN’s original description of
the species, both in shell form and ornament.

Occurrence: — Localities 17 and 26.

Genus Grycia ImLay 1961

Type species: — Cleoniceras (Grycia) sablei IMLAY, by original designation
(ImLay 1961, p. 64).

Generic characters: — The shell is discoidal and involute with narrow umbilicus.
Cross section of the phragmocone is lancetiform with narrowly arched venter;
cross section of the adult body chamber is subelliptical. Some forms are smooth,
whereas others bear ribbing of varying intensity. The ribs have a sigmoidal course
on the flanks and show a gradual increase in strength towards the aperture. Their
umbilical ends may be swollen, but do not form distinct tubercles. The suture
consists of broad lobes and saddles; first lateral lobe is asymmetrically trifid.

Remarks: — Grycia has been described originally by ImLay (1961, p. 64) as a
subgenus of Cleoniceras PARONA & BONARELLI on the basis of fossil material from
the Albian of northern Alaska. As shown in the following paragraphs, Grycia
differs from Cleoniceras in some important morphological features. These differ-
ences are here considered sufficient to separate Grycia from Cleoniceras and to
give it full generic status.

The genus Cleoniceras, as herein interpreted, comprises two subgenera:
C. (Cleoniceras) and C. (Neosaynella) Casey. The more strongly ribbed forms of
Grycia have a general resemblance to C. (Cleoniceras), but differs from that sub-
genus mainly by the following features: distinct umbilical tubercles are absent in
Grycia but are present in C. (Cleoniceras); the ribbing of Grycia increases in
strength with increased diameter, whereas the ribbing in typical forms of C.
(Cleoniseras) shows strong reduction at greater shell dimensions.

The smooth and slightly ribbed representatives of Grycia in general appear-
ance are similar to the subgenus C. (Neosaynella). These forms of Grycia are
distinguished from C. (Neosaynella) mainly by the venter of their inner whorls,
which is convex, instead of tabulate.

The geographical distribution of Grycia seems to be restricted to the northern
regions. The genus has been recorded hitherto from Alaska and Spitsbergen but
also occurs probably in the Canadian Arctic Archipelago. Cleoniceras, on the
contrary, seems to be a more southern genus. “Its geographical range extends
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from S.-E. England, through France, Germany and T'ranscaspia to the N.—-W.
Province of India, and down to Madagascar” (Casey 1966, p. 553).

The stratigraphical distribution of Cleoniceras and Grycia appears to be partly
different. In southern England Cleoniceras reaches its acme in the Douvilleiceras
mammillatum zone, and the genus disappears in the basal part of the Hoplites
dentatus zone (Casey 1966, p. 553). On the other hand, Grycia in Spitsbergen is
abundant in beds that contain species of Hoplites. Based on the occurrence of
Hoplites, these beds are here correlated with the lower part of the Hoplites den-
tatus zone in southern England.

Grycia sablei (ImLAY 1961)
PI. 1, figs. 8—10; pl. 2, fig. 1; text-fig. 8c

1961 Cleoniceras (Grycia) sablei n. sp. — ImLAY, p. 64, pl. 20, figs. 13--20.

Material: — Internal molds of about 30 specimens and a few external molds’
Most of the internal molds bear attached fragments of the shell wall. All specimens
are more or less crushed laterally.

Description: — The shell is discoidal with gently convex flanks and narrowly
arched venter. The umbilicus is narrow, having a steeply sloping wall and a
rounded rim. The whorl section is compressed, and attains its greatest width in
the area between the umbilical rim and mid-flank. The ornament consists of
primary and secondary ribs, which have a sigmoidal course on the flanks and
show a distinct increase in strength towards the aperture. The primary ribs
commence on the umbilical rim, and most of them give rise to a secondary branch
by bifurcation. In the adoral part of the body chamber, the points of bifurcation
are situated on the mid-flank; more adapically the points of bifurcation are
situated lower. At the umbilical rim the primary ribs are slightly swollen but do
not form umbilical tubercles. The suture consists of broad, moderately incised
lobes and saddles; first lateral lobe is asymmetrically trifid. The body chamber
is about half a whorl in length.

Remarks: — At several localities in Spitsbergen G. sablei is associated with
G. whittingtoni. 'These two species show a close similarity in shape and suture,
but can be distinguished from each other by means of differences in ornament:
Certain specimens of G. whittingtoni are smooth, and others bear low, rather
obscure ribs in contrast to G. sablei that is distinctly ribbed. In G. sablei the
primary ribs commence on the umbilical rim, and usually show well marked
bifurcations. In G. whittingtoni, on the contrary, the ribs are mainly restricted
to the outer half of the flanks, and they lack definite bifurcations.

Occurrence: — Localities 1012, 16, 21-24, 27, and 28. At six of these localities
G. sablei occurs together with species of Hoplites.
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Fig. 8. Suture lines and whorl sections of Grycia.
a-b. Grycia whittingtoni (IMLAY). Sutures of two specimens from locality 23: a, external suture
(x3) of A32804 at a whorl height of about 13 mm; b, external suture ( X 1.5) of A32805 at
a whorl height of about 47 mm.

c. Grycia sablei (ImLAY). External suture (X 3) of A32807 from locality 24, at a whorl height
of about 10 mm.

d-g. Grycia whittingtoni (IMLAY). Whorl sections (X 1) of three specimens: d, section through
phragmocone of A32802 from locality 23 (slightly deformed); e, section through body
chamber of A32803 from locality 23 (slightly deformed); section through body chamber (f)
and phragmocone (g) of A32830 from locality 21.

Grycia whittingtoni (ImLay 1961)
PL 2, figs. 2—4; text-fig. 8a,b,d—¢g

1961 Cleoniceras (Neosaynella) ? whittingtoni n. sp. — IMLAY, p. 64, pl. 20, figs. 6-9.

Material: — Internal molds of 43 specimens, most of them with attached frag-
ments of the shell wall. With a few exceptions, all molds are deformed by lateral
compression.

Description: — The shell is discoidal with gently convex flanks. The umbilicus
is narrow; it has a subvertical wall and a rounded rim. Cross-section of the phrag-
mocone is lancetiform with narrowly arched venter, whereas the cross-section
of the body chamber is subelliptical. The whorls are widest between the umbilical
rim and the mid-flank. The shell is either smooth or ornamented with low ribs
of sigmoidal course. These ribs are most distinct on the outer half of the flanks;
they lack well-marked bifurcations and do not reach the umbilical rim. The
suture consists of broad lobes and saddles which are moderately incised; first
lateral lobe is asymmetrically trifid. The body chamber is about half a whorl in
length.



Measurements :
No. Diameter Whorl height Whorl width Umbilical
diameter
A32830 41 mm 22 mm 549 11 mm 279% 5 mm 129,
» 62 » 32 » 520» 18 » 29» 9 » 15»

Remarks: — This species has been described originally by ImrLay (1961) as
Cleoniceras (Neosaynella)? whittingtoni from the Albian of northern Alaska.
In the original description both the generic and subgeneric status of the species
are considered uncertain because of insufficient preservation of the type material.
The material now available from Spitsbergen shows that C. (N.) 2 whittingtoni is
closely related to Grycia sablei (IMLAY), which is the type species of Grycia.
On account of this clear affinity C. (N.)? whittington: is referred to the genus
Grycia in the present paper.

Occurrence: — Localities 10, 21—24, and 27. At five of these localities G. whit-
tingtoni is associated with species of Hoplites.

Grycia sp.
Pl 1, fig. 11

Material: — T'wo slightly crushed internal molds.

Description: — The shell is discoidal with compressed whorl section and narrow
umbilicus. The body chamber bears unbranched, sigmoidal ribs that are rather
indistinct near the last suture but increase in strength towards the aperture. At
the umbilical rim the ribs are low and thin but increase gradually in height and
breadth upwards on the flanks; they cross the venter with strong forward pro-
jection. The body chamber is scaphitoid, and its length is approximately equi-
valent to that of a half whorl.

Remarks: — This form is assigned to the genus Grycia, particularly because
its ribbing increases in strength towards the aperture, and the ribs lack umbilical
tubercles. Grycia sp. differs from Grycia sablei mainly by its ribs, which are
without distinct bifurcations. Another difference between these two species is
that the ribs of Grycia sp. on the outer flanks and venter are higher and sharper
than the ribs of G. sablei.

Occurrence: — Locality 34 together with Otohoplites sp. B.

Genus Hoplites NEUMAYR 1875
Subgenus Isohoplites Casey 1954
Hoplites (Isohoplites) cf. eodentatus
Pl 2, fig. 5

cf. 1961 Hoplites (Isohoplites) eodentatus n. sp. — Casey, p. 599, pl. 83, figs. 4a, 4b.

Material: — One internal mold representing the phragmocone and part of the
body chamber. The specimen is somewhat crushed laterally.



Description: — The whorl section is subrectangular with slightly convex sides
and subtabulate venter. The umbilicus has a sloping wall and a rounded rim.
At a diameter of c. 30 mm the shell bears 19 umbilical bullae per whorl. From
each umbilical bulla arise two ribs; occasionally a single rib arises freely on the
lower flank. On the upper flank and ventral margin the ribs are strongly pro-
jected forwards; along the middle of the venter they are flattened and fail to cross
the siphonal line. The free, ventral ends of the ribs are opposite on the two sides.
The suture is hoplitid, with subsymmetrically trifid first lateral lobe.

Remarks: — On the venter of the present specimen the ribbing is distorted by
crushing except for a small area, where the ribbing is well-preserved. In this area
the ribs display the pattern characteristic of Isohoplites. In lateral view the speci-
men is similar to H. (I.) eodentatus from the Albian of southern England.

Occurrence: — Locality 22.

Subgenus Hoplites
Hoplites (Hoplites) svalbardensis n. sp.
PL 2, figs. 6-8; pl. 3, fig. 1; text-fig. 9a—c

Name: — This species is named after the Svalbard archipelago.

Holotype: — An essentially complete, but slightly deformed internal mold
(A32841) from locality 23, collected by the author in 1962.

Material: — Internal molds of 20 specimens, some with attached fragments
of the shell wall. The majority of the specimens are crushed laterally.

Description: — The whorls are higher than wide, with trapezoidal section that
is widest at the umbilical bullae. The venter is subtabulate and lacks a distinct
siphonal depression. The umbilical wall is subvertical at base, but rounds evenly
into the gently convex flanks. At a diameter of 68 mm the shell bears 16—18
primary and 19—21 secondary ribs per whorl. The dorsal ends of the primary
ribs are swollen, and form distinct umbilical bullae. On the lower flanks the ribs
are more or less rectiradiate, whereas on the upper flanks and ventral margins
they are projected strongly forwards. On the middle of the venter the ribbing is
interrupted, and the free ends of the ribs alternate on opposite sides of the siphonal
line. The suture has a deep, parallel-sided ventral lobe, a broad first lateral saddle,
and a subsymmetrically trifid first lateral lobe. The body chamber is about half
a whorl in length.

Remarks: — Hoplites (H.) svalbardensis has a comparatively simple ribbing and
lacks a distinct siphonal depression. By these features it resembles early repre-
sentatives of Hoplites known from the lower part of the Hoplites dentatus zone
in southern England. Among these English forms Hoplites (H.) pseudodeluci
SpaTH 1925 seems to be most similar to H. (H.) svalbardensis. The two species
differ mainly in details of ribbing: The ribs of H. (H.) svalbardensis are more or
less rectiradiate on the inner flanks, and project strongly forwards on the outer
flanks and ventral margins. The ribs of H. (H.) pseudodeluci, on the contrary, have
a more even, gently bowed course across the flanks from umbilicus to venter.
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a b C

Fig. 9. Suture line and whorl sections of Hoplites (Hoplites) svalbardensis n. sp.
a. External suture (% 3) of A32815 from locality 24, at a whorl height of about 14 mm.
b-c. Whorl sections ( X 1) of two specimens from locality 21: b, section through phragmocone of
A32814; c, section through body chamber of A32813.

In some specimens of H. (H.) svalbardensis the primary ribs have a slightly
sigmoidal course, which is most distinct on the body chamber. Such a specimen
is shown on Plate 2, Fig. 7.

Occurrence: — Localities 13, 21, 23, 24, and 27.

Hoplites (Hoplites) aff. obtusus
Pl 4, fig. 2

aff. 1925 Hoplites obtusus n.sp. — Seary, p. 123, pl. XI, fig. 15.

Material: — 'Two specimens preserved as internal molds, both are partly
deformed by crushing.

Description: — The whorl section is trapezoidal with greatest thickness at the
umbilical bullae. The venter is subtabulate, having a very shallow siphonal de-
pression. The ornament consists of primary and secondary ribs, which cross the
flanks with moderate forward projection. The dorsal ends of the primary ribs
are swollen and form distinct umbilical bullae. On the middle of venter the rib-
bing is interrupted, and the free ends of the ribs alternate on opposite sides of
the siphonal line.

Remarks: — The Spitsbergen specimens have essentially the same ornament
as Hoplites (H.) obtusus from the Middle Albian of southern England. They seem
to be similar to H. (H.) obtusus also in whorl shape. However, an adequate com-
parison with regard to whorl shape is difficult because the Spitsbergen specimens
are partly deformed by crushing.

Occurrence: — Locality 28.

Hoplites (Hoplites) sp. A

Material: — Deformed fragment of a whorl preserved as internal mold.
Description: — The shell bears primary and secondary ribs, which commence at
the umbilical bullae. On the outer flank and ventral margin the ribs are projected
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forwards; on the middle of venter the ribbing is interrupted, and the free ends
of the ribs alternate on opposite sides of the siphonal line. The venter is flattened
and lacks a distinct siphonal depression.

Remarks: —'The ornament of Hoplites (H.) sp. A is similar to that of Hoplites (H.)
svalbardensis n. sp. The two species differ, however, in whorl shape; the whorls
of Hoplites (H.) sp. A being thicker than those of Hoplites (H.) svalbardensis.

Occurrence: — Locality 12.

Hoplites (Hoplites) sp. B

Material: — Strongly deformed fragment of a whorl preserved as internal mold.

Remarks: — As the specimen is flattened by crushing, its original whorl shape
cannot be determined with certainty. Its ribbing is comparatively well-preserved
and resembles that of Hoplites (H.) svalbardensis n. sp.

Occurrence: — Locality 10.

Hoplites? sp. C

Material: — External mold which preserves the side of a specimen.

Remarks: — In this external mold the ribbing of the shell side is well preserved
and resembles the ribbing of Hoplites (H.) obtusus SPATH 1925. As the ventral
part of the mold is absent in the collection, the correct generic status of the
specimen cannot be determined.

Occurrence: —- Locality 5.

Hoplites? sp. D

Material: — Deformed fragment of a whorl preserved as internal mold.

Remarks: — The ribbing on the venter of this fragment is strongly disturbed
by crushing. On the flanks the ribbing is somewhat better preserved and shows
resemblance to the genus Hoplites; the ribs arise in pairs from the umbilical
bullae, and in the ventrolateral area they are projected adorally.

Occurrence: — Locality 32.

Hoplites? sp. E

Material: — External mold which preserves the side of a specimen.

Remarks: — The specimen has high, prominent umbilical bullae, and from
each bulla three prorsiradiate ribs arise. By these features the specimen resembles
Hoplites (H.) dorsetensis SPATH (1925). The venter of the mold is not present in
the collection.

Occurrence: — Locality 33.
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Genus Euhoplites SpatH 1925
Euhoplites sp. A
PL 3, fig. 2

Material: — An internal mold of the body chamber and an external mold of
the phragmocone; both are incomplete and belong to the same specimen.

Description: — The whorls are subhexagonal in section with greatest thickness
at the lateral tubercles. The venter bears a shallow but distinct siphonal sulcus
flanked by two rows of alternating clavi. Both the lateral tubercles and the ventral
clavi are elevated to form blunt spines. On the body chamber the ribs are low
and strongly prorsiradiate; they commence at the lateral tubercles and terminate
at the ventral clavi.

Remarks: — On the body chamber of this specimen the lateral tubercles and
ventral clavi are broken off from the internal mold, but their basal outlines are
clearly visible. On the phragmocone of the specimen a few tubercles are preserved
in their full length.

Euhoplites sp. A shows a strong similarity to Euhoplites subtuberculatus SPATH
1927, both in whorl shape and ornament. It is therefore reasonable to suppose
that the two species are closely related to each other also genetically. In the
English Gault E. subtuberculatus and its closer allies are characterized by relatively
small shell dimensions; they are usually considerably smaller than Euhoplites sp.
A from Spitsbergen. This difference in size may be ascribed to environmental
factors, but the possibility of its genetic origin cannot be wholly precluded.

Occurrence: — Locality 18.

Euhoplites sp. B
PL 3, fig. 3; text-fig. 10a

Material: — Fragment of the ultimate and penultimate whorls of a specimen
preserved as internal mold.

Description: — The specimen has a high, subvertical umbilical wall, rounded
umbilical rim, and flattened whorl sides. The venter of the penultimate whorl
bears a shallow siphonal sulcus bordered by two rows of alternating clavi. (The
ventral part of the ultimate whorl is not preserved in the present specimen.)
Ornamentation of the sides consists of prorsiradate ribs which arise from large,
obtuse lateral tubercles. On the body chamber these tubercles are situated at the
mid-flank, above a nearly smooth area which surrounds the umbilicus. The suture
is characterized by deep, asymmetrically trifid first lateral lobe.

Remarks: — The specimen at hand is similar to Euhoplites boloniensis SPATH
1926 in its ornament, whorl shape, and large size. But nevertheless, the specimen
is too fragmentary to be determined at the specific level.

Occurrence: — Locality 20.
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Fig. 10. Suture lines of Euhoplites and Otohoplites.
Euhoplites sp. B. Part of the external suture (X 2) of A32812 from locality 20.
Otohoplites guersanti (D’ORBIGNY). External suture (% 3) of A32811 from locality 4, at a whorl
height of about 26 mm.
c. Otohoplites cf. guersanti. First lateral lobe (X 3) of A32810 from locality 4, at a whorl height of
about 45 mm. (First lateral saddle to the right.)
Small arrows indicate points where the figured suture is truncated by the preceding suture.
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Genus Otohoplites STEINMANN 1925
Otohoplites guersanti (D’ORBIGNY 1841)
PL 4, fig. 1; text-fig. 10b
1841 Ammonites Guersanti n. sp. — D’ORBIGNY, p. 235, pl. 67, figs. 1, 2, 4.

1965 Otohoplites guersanti (D’ORBIGNY). — CasEy, p. 505, pl. LXXXVTI, fig. 4; text-figs. 190a—c,
1911, g.

Material: — Body chamber and phragmocone of two specimens. Both of them
are preserved as external molds deformed by compression.

Description: — The whorls are subrectangular in section with gently convex
sides and subtabulate venter. The umbilicus is narrow, its wall is subvertical, its
rim is rounded but well defined. At a diameter of c. 75 mm the shell bears 14
umbilical bullae, 22 ribs, and 17 ventral clavi per whorl. The ribs arise singly or
in pairs from the comma-shaped umbilical bullae; near the umbilicus they are
low and narrow, but increase gradually in strength towards the venter. On the
ventral margin the ribs terminate in the ear-shaped ventral clavi, which alternate
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on opposite sides of the siphonal line. The suture has a deep, asymmetrically
trifid first lateral lobe. The body chamber is about half a whorl in length.

Remarks: — As mentioned above, both specimens of O. guersanti from Spits-
bergen are deformed by compression. Nevertheless, it can be asserted that their
original whorl section is high and subrectangular, and closely resembles the
whorl section of O. guersanti from the Lower Albian of France and England.
The ornamentation of the specimens is only slightly affected by deformation
and shows good agreement with the ornamentation of O. guersanti.

Occurrence: — Locality 4.

Otohoplites cf. guersanti
PL. 6, fig. 1; text-fig. 10c

cf. 1841 Ammonites Guersanti n. sp. — D’ORBIGNY, p. 235, pl. 67, figs. 1, 2, 4.
cf. 1965 Otohoplites guersanti (D’ORBIGNY). — CASEY, p. 505, pl. LXXXVTI, fig. 4; text-figs. 190a—c,
191 f-g.

Material: — Three specimens preserved as internal molds with attached frag-
ments of the shell wall. The specimens are crushed laterally.

Description: — The whorls are higher than wide and have gently convex sides.
The umbilicus is narrow, with low, subvertical wall and definite but rounded rim.
The venter of the phragmocone is subtabulate, whereas the venter of the body
chamber is rounded. The ornament is mainly restricted to the phragmocone and
consists of umbilical bullae, ribs, and ventral clavi. Near umbilicus the ribs are
narrow, but increase gradually in width towards the venter. On the ventral margin
the ribs terminate in the peripheral clavi, which alternate on opposite sides of the
siphonal line. On the body chamber of adult specimens the ribs are reduced to
broad radial ridges, whereas the ventral clavi and umbilical bullae have wholly
disappeared. The suture has a deep, asymmetrically trifid first lateral lobe. The
shell is comparatively large in size, the body chamber occupies about half a whorl.

Remarks: — All three specimens of O. cf. guersanti from Spitsbergen are de-
formed, and their ornament is partly disturbed by compression. In spite of this
insufficient preservation, it can be demonstrated that the phragmocone of the
specimens is closely similar to O. guersanti both in ribbing, tuberculation, and
suture line.

The body chamber of O. cf. guersanti has a strongly reduced ornament, and
it is considered to represent the final growth stage of the ammonite. On the
other hand, the body chamber of O. guersanti in the final growth stage is not
known with certainty; Casey (1965, p. 508) mentions the occurrence of some
large, smooth, outer whorl fragments of Otohoplites in the Albian of England,
which according to him, could belong to O. guersanti or to O. auritiformis.

It is probable that O. cf. guersanti from Spitsbergen, by its nearly smooth body
chamber, represents the final growth stage of O. guersanti. A more definite
answer to this question is difficult to give until better preserved material is found.

Occurrence: — Locality 4, together with O. guersanti.
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Otohoplites glyphus Casey 1965
PL. 5, fig. 1

1965 Otohoplites glyphus n. sp. - Casey, p. 513, pl. LXXXV, fig. 1; text-fig. 191a, b.

Material: — One undeformed internal mold consisting of nearly complete body
chamber and phragmocone.

Description: — The whorls are compressed, subrectangular in section, with
gently convex sides and subtabulate venter. The umbilicus is comparatively
narrow, its wall is sloping, and its rim is rounded. Ornamentation consists of
comma-shaped umbilical bullae, narrow ribs, and low ventral clavi. At a dia-
meter of 110 mm the shell bears 15 umbilical bullae per whorl. From each um-
bilical bulla arise two or three ribs, which terminate in the ventral clavi singly or
in pairs. The ventral clavi alternate on opposite sides of the siphonal line.

Measurements :
. . . Umbilical
No. Diameter ‘ Whorl height Whorl width diameter
A32838 110 mm ’ 55 mm 509, 31 mm 289, 21 mm 199

Remarks: — The specimen described above has smaller umbilical diameter than
the type specimen of O. glyphus figured by Casey (1965). In other respects the
two specimens show a general agreement.

Otohoplites sp. A
Pl 4, fig. 3

Material: — One internal mold consisting of an almost complete body chamber
and phragmocone. The specimen is crushed laterally.

Description: — The shell is discoidal in outline with comparatively narrow
umbilicus and slightly convex whorl sides. Ornamentation consists of comma-
shaped umbilical bullae, prominent ribbing, and large, subconical ventral clavi.
At a diameter of c¢. 115 mm the shell bears 13 umbilical bullae per whorl. Each
umbilical bulla gives rise to one or two ribs, which terminates in the ventral clavi.
Near umbilicus the ribs are low and narrow, but show a strong increase in height
and breadth towards the venter. The ventral clavi alternate on opposite sides of
the siphonal line, and their alternation produces a marked zig-zag pattern on the
venter.

Remarks: — The ornament of Otohoplites sp. A, particularly on the venter,
closely resembles the ornament of Otohoplites raulinianus (D’ORBIGNY 1841)
from the Lower Albian of France and England. A comparison with regard to
the whorl shape is more difficult, because the Spitsbergen specimen is deformed
by lateral compression. It seems, however, highly probable that the whorls of
this specimen were higher than wide also before the deformation. If that be so,
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the Spitsbergen specimen differs clearly from O. raulinianus, which (according
to Casey 1965, p. 494) has slightly larger whorl width than whorl height.

As a conclusion it is thought that Otohoplites sp. A represents a new species
which is similar to O. raulinianus in its ornament, but differs from it in having a
morc compressed whorl section.

Occurrence: — Locality 4, together with O. guersanti.

Otohoplites sp. B
Pl 5, fig. 2

Material: — Three internal molds consisting of incomplete body chamber and
phragmocone. The specimens are crushed laterally.

Description: — The original whorl shape is apparently subrectangular with sub-
tabulate venter and probably flattened sides. The umbilicus is comparatively
narrow, having a steep wall and a well-marked rim. Ornamentation consists of
comma-shaped umbilical bullae, narrow ribs, and low ear-like ventral clavi.
The ribs are straight or gently sigmoidal; they arise from the umbilical bullae,
or occasionally freely on the flanks, and run into the ventral clavi in pairs. The
ventral clavi alternate on opposite sides of the siphonal line.

Remarks: — In its ornament Otohoplites sp. B shows considerable resemblance
to O. glyphus Casey 1965, and is supposed to be closely related to that species.
With regard to shell form a satisfactory comparison is difficult, because all speci-
mens of Otohoplites sp. B are markedly deformed by lateral compression.

Occurrence: — Localities 31 and 34.

Otohoplites sp. C
Pl1. 5, fig. 3

Material: — Three specimens represented by fragments of the body chamber.
The fragments are preserved as internal molds, and they are crushed laterally.

Description: — The original whorl shape is probably subrectangular; the
umbilicus has a vertical wall and a subangular rim. Ornamentation consists of
ventral clavi and distinctly sigmoidal ribs. The primary ribs commence on the
umbilical rim; their dorsal ends are well-marked, but do not form umbilical bullae.
The ventral clavi alternate on opposite sides of the siphonal line.

Remarks: — Otohoplites sp. C bears distinctly sigmoidal ribs and lacks
umbilical bullae. By these features the species differs from other forms of Oto-
hoplites herein described from Spitsbergen. Closer comparisons of the whorl
shapes are difficult to make, owing to the crushed and fragmentary nature of the
material.

Occurrence: — Localities 30, 35, and 36.
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Genus Dimorphoplites SpaTH 1925
Dimorphoplites cf. tethydis
PL. 6, fig. 2

cf. 1878 Houplites tethydis n. sp. — Bayrg, pl. LXXIV, figs. 1, 2.
cf. 1926 Dimorphoplites tethydis (BAYLE) — SPATH, p. 165, pl. XV, figs. 1a, b; text-figs. 47a, b.

Material: — One fragment of a body chamber preserved as internal mold.

Description: — The whorl section is subhexagonal with greatest thickness at
the umbilical bullae. The umbilicus has a sloping wall rounding evenly into the
flanks. The venter is subsulcate and bears two rows of alternating clavi the long
axes of which are approximately parallel to the siphonal line. On the lower flanks
the primary ribs form coarse umbilical bullae, with which the secondary ribs are
indistinctly connected. On the ventral margin the ribs unite in pairs with the
ventral clavi.

Remarks: — The present fragment closely resembles Dimorphoplites tethydis
(BAYLE) both in ornament and whorl shape.

Occurrence: — Locality 18.

Genus Freboldiceras ImLay 1959
Freboldiceras singulare ImLaY 1959
PL 6, fig. 3; text-fig. 11c

1959 Freboldiceras singulare n. sp. — IMLAY, p. 182, pl. 30, figs. 1-7.

1960 Freboldiceras singulare ImLAY. — IMLAY, p. 102, pl. 14, figs. 8-17.

1967 Freboldiceras singulare ImMLAY. — JONES (in JonNEs & GRraNTZ), p. 37, pl. 7, figs. 1-25; text-
fig. 18.

Material: — 'T'wo comparatively small specimens. One of them is an internal
mold with attached fragments of the shell wall; the other is an external mold.

Description: — The whorl section is compressed and subelliptical with greatest
thickness at the umbilical rim. The umbilicus is moderately wide; its wall is sub-
vertical, and its rim is evenly rounded. Ornamentation consists of ribs, distinct
striae, and a few shallow constrictions. Secondary ribs are absent from the outer
whorls of the present specimens. The primary ribs are high and well-marked on
the inner parts of the flanks, but show a gradual flattening towards the venter.
The suture has a broad, asymmetrically bifid first lateral saddle, and a sub-
symmetrically trifid first lateral lobe.

Remarks: — Both specimens of F. singulare from Spitsbergen are comparatively
small in size. Specimens of F. singulare of about the same size as these have,
however, been figured from the Albian of Alaska by ImLay (1960, pl. 14, fig. 9)
and by Jones (iz Jones & GRraNTz 1967, pl. 7, figs. 7—9 and 18—20). The Spits-
bergen specimens agree fairly well with the Alaskan specimens mentioned, both
in shell form and ornament.

Occurrence: — Locality 26.



Fig. 11. Whorl sections and suture lines of Freboldiceras.

a—b. Freboldiceras remotum n. sp. Whorl sections (X 1) of two specimens from locality 17: a,
section through phragmocone of A32822; b, section through phragmocone of A32821.

c. Freboldiceras singulare IMLAY. External suture (X 3) of A32823 from locality 26, at a whorl
height of about 11 mm.

d—f. Freboldiceras remotum n. sp. Suture lines of two specimens from locality 17: d, external
suture (X 3) of A32820 at a whorl height of 8 mmj e, external and internal suture ( X 3) of
A32820 at a whorl height of 18 mm; f, external suture ( X 2) of A32819 at a whorl height
of 40 mm.

Freboldiceras remotum n. sp.
Pl 6, figs. 4, 5; pl. 7, figs. 1—4; text-fig. 11a, b, d—f

Name: — The name remotum alludes to the geographical occurrence of this
species.

Holotype: — An internal mold of a phragmocone (A32849) from locality 17,
collected by K. BIRKENMAJER in 1962.

Material: — Internal molds of 48 specimens. The majority of these internal
molds are undeformed and bear parts of the shell wall.

Description: — The whorl section is compressed and subelliptical with greatest
thickness at the umbilical rim. The umbilicus is moderately wide and has a sloping
wall and an evenly rounded rim. Ornamentation consists of primary and secondary

4
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ribs, striae, and a few constrictions. The primary ribs commence on the umbilical
rim and have a gently sigmoidal course on the flanks. From one primary rib arise
one or two secondary ribs; the points of furcation are situated above the mid-
flank. Some of the secondary ribs are only indistinctly connected with the primary
ribs. On the inner parts of the flanks, the ribs are strongly developed; on the
outer flanks they show a marked decrease in strength towards the periphery; on
the venter the ribs are rounded and indistinct, and show a moderate forward
projection.

At a diameter of 12 mm the shell is still smooth, but with continued increase in
size the ribbing develops gradually. Already at a diameter of 20 mm both the
primary and secondary ribs are well-developed, and they persist without marked
reduction until the diameter reaches c. 50 mm. At a diameter of c. 50 mm, the
ribs begin to efface gradually, but this effacement is restricted only to the ventral
part of the whorls. When the diameter is larger than 70 mm, the venter of the
whorls is smooth, secondary ribs are absent, and the primary ribs are restricted
to the whorl sides.

The external suture consists of broad saddles and comparatively shallow lobes;
first lateral lobe is subsymmetrically trifid.

Measurements :

No. Diameter Whorl height Whorl width lj?“b”ica'

1ameter

A32846 34 mm 15 mm 449, 11 mm 329, 10 mm 299,
A32851 41 » 18 » 44» 14 » 34)» 11 » 27»
A32848 48 » 22 » 46» 16 » 33» 13 » 27»
A32849% 56 » 26 » 46» 18 » 32» 13 » 23»
A32861 70 » 30 » 43» 21 » 30» 18 » 260»
A32862 77 » 32 » 42» 24 » 31» 23 » 300»

(* Holotype)

Remarks: — 'This species is assigned to the genus Freboldiceras because its
whorl section is subelliptical both in the young and in the adult growth stage,
and because its ribs are strongly flattened on the venter. The species is closely
similar to F. singulare IMLAY, which is the type species of Freboldiceras, but
resembles also Arcthoplites birkenmajeri n. sp. described below.

Both F. singulare and F. remotum display a reduction in ribbing during the
ontogeny, but the two species show marked differences in this respect: The
secondary ribs of F. singulare are strongly effaced already at a diameter of c. 28
mm, as it appears from the illustrations given by JONEs (in JoNEs & GRANTZ 1967,
pl. 7, figs. 7—15). On the contrary, the secondary ribs of F. remotum remain well-
developed until a diameter of c. 50 mm. The body chamber of F. singulare lacks
both primary and secondary ribs in the adult stage, as shown by ImrLay (1960,
pl. 14, fig. 14). The body chamber of F. remotum, on the other hand, bears di-
stinct primary ribs, also when the specimen has reached the adult growth stage.
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In general appearance F. remotum is also similar to Subarcthoplites talkeetnanus
(ImLaY 1960). It is distinguished from that species mainly by its ribs, which are
less sigmoidal, more reduced in strength on the venter, and bifurcate higher up
on the flanks.

The collection at hand contains some specimens which are intermediate in
morphology between F. remotum and A. birkenmajeri. Consequently, the proper
taxonomic position of these specimens is difficult to determine.

Occurrence: — Localities 7, 17, and 38. At locality 17 this species occurs to-
gether with Leymeriella (L.) germanica.

Genus Arcthoplites SpaTH 1925
Arcthoplites jachromensis (NIKITIN 1888)
PL 8, fig. 1

1888 Hoplites jachromensis n. sp. — NIKITIN, p. 57, pl. IV, figs. 1-7.
1925 Arcthoplites jachromensis (NIKITIN) - SPATH, p. 76.
1965 Arcthoplites jachromensis (NIKITIN) — CASEY, p. 471, text-fig. 177.

Material: — More or less complete internal molds of 11 specimens. The
majority of them are crushed laterally.

Description: — The whorl section is subelliptical in the young, and subrectan-
gular in the adult stage. The umbilicus is moderately wide; its wall is steeply
inclined but rounds evenly into the flanks. At a diameter of 50 mm the shell
bears 18 primary ribs per whorl. The primary ribs commence on the umbilical
rim, and most of them give rise to a secondary branch by bifurcation. The points
of bifurcation are situated within the outer half of the whorl sides. Both on the
sides and on the venter the ribs are high and sharpened; they cross the venter
with marked forward projection.

Remarks: — Most specimens of 4. jachromensis from Spitsbergen are flattened
by crushing, and their original whorl shape is therefore not obtainable in detail.
The ribbing of these specimens, however, is mainly well-preserved and shows a
good agreement with undeformed specimens of A. jachromensis.

Occurrence: — Localities 1, 2, 3, 9, and 25.

Arcthoplites birkenmajeri n.sp.
Pl 8, figs. 2—6; pl. 9, fig. 1; text-fig. 12a—e

Name: — The species is named in honour of Professor KrRzyszTOF BIRKEN-
MAJER, who collected most of the type material.

Holotype: — An almost complete internal mold (A32860) from locality 17,
collected by K. BIRKENMAJER in 1962.

Material: — Internal molds of 40 specimens. The majority of these molds are
undeformed and bear parts of the shell wall.

Description: — The body chamber is subrectangular in section with greatest
thickness at the umbilical rim; the section of the phragmocone is subelliptical.

4A.



The umbilicus is moderately wide; its wall is gently inclined and rounds
evenly into the flanks. The primary ribs start on the umbilical rim and cross the
flanks with a slightly sigmoidal course. From one primary rib usually arises a
secondary rib by more or less distinct bifurcation; the points of bifurcation are
situated within the outer half of the whorl sides. On the lower and middle parts
of the sides the ribs are high and sharpened, whereas on the venter they are
low and rounded. The ribs pass over the venter with marked forward projection.

The body chamber bears one or two broad constrictions. The suture is com-
paratively simple. Its external part consists of broad saddles and shallow lobes;
first lateral lobe is subsymmetrically trifid.

Measurements :

No. Diameter Whorl height Whorl width [i.mbilical

1ameter

A32816 30 mm 12 mm 40%, 10 mm 339, 10 mm 33%,
A32863 38 » 15 » 39» 13 » 34» 13 » 34»
A32829 48 17 » 35» 16 » 33» 18 » 37»
A32864 55 » 20 » 36» 18 » 33» 20 » 36»
A32860% 59 » 22 » 37» 19 » 32» 22 » 37»

(* Holotype)

Remarks: — This species is considered to be intermediate between the genera
Freboldiceras and Arcthoplites. 1t is herein assigned to Arcthoplites, because its
ribs on the venter are generally well-marked, and because its whorl section in the
adult stage is usually subrectangular. In these features the species resembles first
and foremost A. jachromensis (NIKITIN 1888), which is the type species of
Aprcthoplites.

In some specimens of A. birkenmajeri the body chamber is subelliptical in sec-
tion with only slightly flattened venter. These specimens are difficult to dis-
tinguish from Freboldiceras remotum n. sp., and they represent transitions con-
necting the latter species with A. birkenmajeri. One of these specimens is shown
on Plate 8§, fig. 5.

Most specimens of A. birkenmajeri differ clearly from F. remotum by their body
chamber, which is subrectangular in section instead of subelliptical. Furthermore,
the venter of A. birkenmajeri is generally more distinctly ribbed, its umbilicus is
wider, and its whorls are lower than those of F. remotum. (Compare the measure-
ments listed for the species.)

A. birkenmajeri is distinguished from A. jachromensis mainly by its ribs, which
on the venter are low and rounded instead of being high and sharpened.

Occurrence: — Localities 8, 14, 15, 17, and 38. At locality 17 this species occurs
together with Leymeriella (L.) germanica.
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Fig. 12. Whorl sections and suture lines of Arcthoplites birkenmajeri n. sp.
a-b. Whorl sections (X 1) of two specimens from locality 17: a, section through body chamber
and phragmocone of A32817; b, section through body chamber and phragmocone of A32818.
c-e. Suture lines (Xx3) of three specimens from locality 17: c, external suture of A32816 at a
whorl height of 8 mm; d, external suture of A32829 at a whorl height of 13 mm; e, external
and internal suture of A32828 at a whorl height of 18 mm.

Genus Gastroplites McLEARN 1930
Gastroplites subquadratus n. sp.
PL 9, fig. 2; text-fig. 13b—d

Name: — The name subquadratus alludes to the almost quadrate whorl section
of the species in the adult stage.

Holotype: — A nearly complete internal mold (A32827) from locality 20, col-
lected by the author in 1963. The holotype is the only known specimen of this
species.

Description: — The shell is involute with deep umbilicus, which has a steeply
inclined wall and an abruptly rounded rim. The whorl section is trapezoidal in
the young, and subquadrate in the adult stage. At a diameter of 49 mm the shell
bears 10 short, raised rib-stems, which commence on the umbilical rim. From
one rib-stem arise two or three ribs, which show a gradual increase in strength
towards the venter. On the venter the ribs are broader and higher than on the
flanks, and have a straight course. The body chamber occupies three fourths of
the last whorl. In the adoral part of the body chamber the ribs are strongly prorsi-
radiate when crossing the flanks. The suture consists of simplified lobes and
saddles; first lateral lobe is irregularly trifid with subparallel sides.
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Fig. 13. Whorl sections and suture line of Gastroplites.
a. Gastroplites sp. A. Section through body chamber (X 1) of A32826 from locality 19.
b-d. Gastroplites subquadratus n. sp. Holotype, A32827, from locality 20: b, section through body
chamber (X 1); c, section through phragmocone (x1); d, external suture ( X 3) at a whorl
height of 12 mm.

Measurements :
No. Diameter Whorl height Whorl width Ij.mbi““‘l
1ameter
A32827 47 mm 22 mm 479, 22 mm 479, 10 mm 219,
» 37 » 17 » 46» 17 » 46» 9 » 24»

Remarks: — Gastroplites is particularly well-known from Canada and Alaska,
but it has been recorded also from East Greenland and England. The genus has
been treated in several papers, e.g. McLEARN (1931; 1933), SpatH (1937), and
REeesIDE & CoBBAN (1960, p. 54—56).

Gastroplites subquadratus from Spitsbergen shows some resemblance to Gastro-
plites canadensis (WHITEAVES 1892), but it has greater whorl width and narrower
umbilicus. Furthermore, the ribs of G. subquadratus are straight on the venter
instead of being gently arched as those of G. canadensis.

The suture of G. subquadratus is simplified as is the case with the suture of
Gastroplites cantianus SPATH 1937 from the English Gault. The first lateral lobe
of G. cantianus, however, is considerably broader and more asymmetrical than
that of G. subquadratus.

Occurrence: — Locality 20.

Gastroplites sp. A
PL 9, fig. 3; text-fig. 13a

Material: — Fragment of the body chamber of a specimen preserved as internal
mold.

Description: — The body chamber is higher than wide; its cross-section is
subrectangular with gently convex flanks and venter. The ribs begin weakly near
the umbilicus, but show a strong increase in breadth towards the venter. By this



expansion the ribs get a wedge-like outline on the flanks. On the venter the ribs
are prominent and have a bowed course; the bows are concave adorally.
Remarks: — The whorl section of Gastroplites sp. A is similar to that of
Gastroplites canadensis (WHITEAVES 1892) from the Albian of western Canada.
The ribs of Gastroplites sp. A, however, are much broader on the outer flank and
on the venter than those of the Canadian species.
Occurrence: — Locality 19.

Gastroplites sp. B
Pl 9, fig. 4

Material: — One incomplete internal mold of a body chamber. The specimen is
somewhat flattened by crushing.

Description: -- The body chamber is higher than wide, with slightly convex
sides and flat venter; its original cross-section is apparently subrectangular. The
ribs commence weakly near the umbilicus and show a gradual increase in strength
towards the venter. They cross the venter in a straight line, or probably in a
gently convex arc.

Remarks: — Gastroplites sp. B shows some resemblance to Gastroplites kingi
McLEARN 1931 from the Albian of western Canada.

Occurrence: — Locality 29.

Annoramusa

Bepxusaa yacrs HmkuHero Mmesia (anT u anasb) xa lllnundeprene npencras-
ageHa wmopckoit WKaposimuedsesiterckoit (Carolinetjellet) ¢opmarueit, cocro-
Amei, TaaBHBIM 00pasoM, U3 apTUJUINTOB, AJIEBPOJIUTOB I I1€CYAHUKOB.
B Hacrosieit pa6ore BbieJIeHBI TATE 1a4eK BHYTpH GopMaIiii i 1aHO KPaTKoe
JUTOJOTNYECKOe omMcaHue Kakjaoil mauku. J[Be BepxHmx mnauxknm umiep-
Geprercras (Zillerberget) u lllénpordremnierckas (Schonrockfjellet), omucansr
BIIEPBBHIE .

Bospacrubie orHomeHus BHyTpu HKapoauHedrbeanerckoit ¢opmanmu oc-
BeIlleHbl IIpU IOMOLIM OOHAPY/KEeHHBIX B Heil aMMOHMTOBBIX dayH. B Hummei
ee yactu Bcrpedaercs ¢ayna Tropaeum, ABIA0INAsACH 0 BO3PacTy BepxHe-
antckoit. B cepegune gopmanuu mpuUCYTCTBYIOT 4eTHIpe IIOCJIE/[OBATEJIBHBIX
aMMOHUTOBHIX ()ayHBI, KOTOPble KOPPEJIUPOBAHEL ¢ CIEAYIOMIUMI YaCTAMHU 3a-
nagHoeBponeiickoro axsba: 1) gpayuoit Freboldiceras - HuKHAA YacTh HUKHE-
ro auanba; 2) daynoit Arcthoplites - cpesiasas yacTy HmKHero asbba; 3) dayHoil
Otohoplites — BepxHAA uyacTh HIKHEro agbha; 4) dayuoit Hoplites — musxuss
4acTh CpejHero ajnba.

B Bepxmneit yactu Kapoinnedsesnerckoii dopmaiin obHapysieno HECKOIIb-
ko BuAOB poaoB Dimorphoplites, Euhoplites 1 Gastroplites. JTi BubI
OTHECEHHl K CpefHeill MM BepxHell 4acTAM cpefHero ajbda.

IMnunbeprenckue maseoreorpaguyecKkie yCJI0OBUA B anTCKoe 1 ajIbOCKoe
BpeMeHa Kparko of0cyskpawooresa. llpenmosaraercs, 4YTo TmecuaHble OCAfKH,
cocTaBiAwINe JaHTrcTakKkeHCKYI0 (Langstakken) mauky, BHeceHB B aJjbOCKOe
MOpe ¢ TeppUTOpUil CYINU, PACIOJIOKEHHBIX B CEBEpPO-BOCTOYHOIl U BOCTOUHOM
yacTAX BapeHrosoro ueabda.



AMMOHUTOBEE (ayHBI, MOJyYeHHBe N3 MNHUI0epreHCKOro aiabba, comepsKar
dayHUCTHYECKMEe DJIEMEHTHI, I3BecTHHIe B 3amajHoil EBpome u ceBepo-zamajn-
Hoii vactu CeBepHOi AMepHKM. OTH OTHOIIEHHA YKAa3BBAIOT HA TO, 4TO
[numndepren B aapbckoe BpeMsa OblI cBA3aH Kak ¢ 3amajpnoii EBponoit, rak
U c ceBepo-3anajfHoil yactbio (CeBepHONl AMepHKN aKBATOPUAMU, depe3 KO-
TOpHe OBlJIa BO3MOKHOII MUTpanus aMMOHHUTOB.

Bepxnaa uacts KRapoamnedseiierckoit ¢opmarmum orpaHmdeHa HecorJja-
CHIeM, HAJIO}KEHHBIM TPETHYHBIMU CJOAMM, BOBHUKIINM B pe3yJbTaTe HOTpe-
THYHOTO MOAHATHA NINUNOEepreHCKON 00JacTH U IpefCTABIAIIMM Cco0oi
3HAYUTEJbHBINT 1poGes. PermonajgpHasa BapHalUA MOIIHOCTH ¢opManuu
YKas3eIBaeT Ha TO, YTO JAOTPETHYHOE IOAHATHE U MOCJegylomas [eHyaarus
OpIi HAaMOOJIBIINMHI HA CeBepe U ceBepo-3amaje M YMeHbUIAINCH IO MHTEH-
CHBHOCTM HAa IOT0-BOCTOK. OTa WHTepIpeTanusa IOAJep:KUBaeTCA TaKikKe
BHYTPUQOPMAIIIOHHEIMY BO3DACTHBIMU OTHOIIEHUAMN, KaK OHM BHIPaKAIOTCA
aMMOHUTOBBIMI (ayHaMU.

Onucanbl 33 anbpOCKIX AMMOHHUTOBBIX BHJIa, NPOMCXOAAMMX M3 38 Mect-
HOCTeit, rae ObIn HalifeHbl Hckoumaemsble. llpencraBiensl cemeiictBa: Tetra-
gonitidae, Desmoceratidae, Leymeriellidae u Hoplitidae. Bocemb 13 onncanusix
BUJIOB OTO*/ICTBJIEHHI C IIPe7K/le UBBECTHBIMI BUIAMH ,, TOTJA KAK HOBBIMU ABJIA-
ores dersipe: Hoplites (H.) svalbardensis, Freboldiceras remotum, Arcthoplites
birkenmajeri u Gastroplites subquadratus. Kpome Toro, cemp BHROB IpipaB-
HEeHBl K Ipeskje OIICAHHBIM BHUJAM, OJUHHAALATH BUIOB OIpefeseHbl TOJIb-
KO II0 POJIOBOMY YPOBHIO, a TPH BUIa — HEHAJEeKRHOTO POIOBOTO ONpeelleHU .
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PLATES 1—12

The ammonites are reproduced in natural size, except Plate 1, figs. 5-7.



PLATE 1

Fig. 1la-b. Eogaudryceras inaequale BREISTROFFER. . . .« o viiittneaeinaeneannnenn (p. 32)
Lateral views of A32801 from locality 17:
a. Incomplete internal mold of phragmocone.
b. Silopren cast from natural mold of phragmocone.

Fig. 2. Grantziceras cf. affine ... ... e (p. 33)
Lateral view of A32825 from locality 26.

Fig. 3. Brewericeras cf. hulenense ......... ... . . . . . i (p. 34)
Lateral view of A32806 from locality 2.

Fig. 4. Proleymeriella sp. . ...... ...t e (p. 35)
Lateral view of A32824 from locality 37.

Fig. 5-7. Leymeriella (L.) germanica CASEY .. ... ..ot uuenueinanenennennn (p. 35)

Three specimens from locality 17:

Sa-b. X 2. Lateral (a) and ventral (b) views of A32837.
6a-b. X 2. Ventral (a) and lateral (b) views of A32836.
7. X 2. Lateral view of A32835.

Fig. 8-10. Grycia sablei (IMLAY) ... .ttt ettt e e e (p. 37)
8. Lateral view of A32833 from locality 24.
9. Lateral view of A32832 from locality 16.
10. Lateral view of A32831 from locality 24.

Fig. 11. GIYCIA SP. v e et et et e e e e e e e e (p- 39)
Lateral view of A32843 from locality 34.
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PLATE 2

Fig. 1. Gryciasablei (IMLAY) ... i i i i i i (p. 37)
Lateral view of A32834 from locality 21.
Fig. 2-4. Grycia whittingtoni (IMLAY) . ...ttt i et (p. 38)

2. Lateral view of A32830 from locality 21.
3. Lateral view of A32844 from locality 24.
4. Lateral view of A32845 from locality 24.

Fig. 5a-b. Hoplites (I.) cf. eodentatus ............ ... . 00t iiiiiiiiiiiinenn.. (p. 39)

Lateral (a) and ventral (b) views of A32842 from locality 22.
Fig. 6-8. Hoplites (H.) svalbardensis n. sP. ... ..ot unnnennnnnnnnnn. .... (p. 40)

6. Lateral view of A32839 from locality 24.
7a-b. Ventral (a) and lateral (b) views of A32814 from locality 21.
8. Lateral view of A32815 from locality 24.
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PLATE 3

Fig. la-b. Hoplites (H.) svalbardensis n. sp. . ... ... ..o i, (p. 40)
Ventral (a) and lateral (b) views of the holotype, A32841 from locality 23.
Fig. 2a—c. Euhoplites sp. A. oo i e (p. 43)
Lateral (a, ¢) and ventral (b) views of A32865 from locality 18:
a-b. Incomplete internal mold of body chamber. The basal outline of
the ventral and lateral tubercles are well-marked.
c. Silopren cast from natural mold of phragmocone showing spine-
like lateral tubercles.
Fig. 3. Euhoplites sp. B. ... (p. 43)

Lateral view of A32812 from locality 20.
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PLATE 4

Fig. la-b. Otohoplites guersanti (D’ORBIGNY) ... v vttt tntenenenennnnens (p. 44)
Lateral (a) and ventral (b) views of A32811 from locality 4.

Fig. 2a-b. Hoplites (H.) aff. obtusus . .... ... .. i, (p. 41)
Lateral (a) and ventral (b) views of A32840 from locality 28.

Fig. 3a—b. Otohoplites sp. A. ..ot e e (p. 46)

Ventral (a) and lateral (b) views of A32855 from locality 4.
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PLATE 5

Fig. 1la-b. Otohoplites glyphis CASEY . ..ot ii it e et e e
Lateral (a) and ventral (b) views of A32838 from locality 16

Fig. 2a-b. Otohoplitessp. B. .. ... . e
Lateral (a) and ventral (b) views of A32865 from locality 34.
Fig. 3. Otohoplites sp. C. ..o e e e

Lateral view of A32853 from locality 36.
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Fig. 1. Otohoplites cf. guersanti . ......... ... emu it eaenenannnn (p. 45)
Lateral view of A32810 from locality 4.

Fig. 2a—c. Dimorphoplites cf. tethydis ...... ... ... .. .. . 0 i, (p. 48)
Lateral (a), ventral (b), and frontal (c) views of A32852 from locality 18.

Fig. 3a-b. Freboldiceras singulare IMLAY . ... ... .. ... ... .. i iiiiiiiinnnnnn. (p. 48)
Lateral (a) and frontal (b) views of A32823 from locality 26.

Fig. 4-5. Freboldiceras remotum n. SP. ......ouuiuuuuniniuienn e (p. 49)

Two specimens from locality 17:
4a-b. Lateral (a) and ventral (b) views of A32851.
Sa-b. Lateral (a) and ventral (b) views of A32846.
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Fig. 1-4.  Freboldiceras remotum N. SP. .. ..o .vuii ettt et e s (p. 49)
Four specimens from locality 17:
la-b. Lateral (a) and ventral (b) views of A32848.
2a-b. Lateral (a) and ventral (b) views of A32850.
3a-b. Lateral (a) and ventral (b) views of the holotype, A32849.
4a-b. Lateral (a) and ventral (b) views of A32819.
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Fig. 1a-b. Arcthoplites jachromensis (INIKITIN) ... cuuu vttt et ininannneennnns (p. 51)
Lateral (a) and ventral (b) views of A32857 from locality 1.

Fig. 2-6. Arcthoplites birkenmajeri N. SP. .. oo v ettt ettt ettt ieeneneenanns (p.

Five specimens from locality 17:

2a-b.
3a-b.
4a-b.
Sa-b.

6a-b.

Lateral (a) and ventral (b) views of A32829.

Lateral (a) and ventral (b) views of the holotype, A32860.

Lateral (a) and ventral (b) views of A32816.

Lateral (a) and ventral (b) views of A32859. Specimen intermediate
between this species and Freboldiceras remotum n. sp.

Lateral (a) and ventral (b) views of A32858.
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Fig. 1a-b.

Fig. 2a—d.

Fig. 3a-b.

Fig. 4a-b.

PLATE 9

Arcthoplites birRenmajeri N. SP. .. .o vttt e (p.

Lateral (a) and ventral (b) views of A32847 from locality 17.

Gastroplites subquadratus . SP. . . .. ..o i it it e (p.

Lateral (a, b) and ventral (c, d) views of the holotype, A32827 from locality 20.
Gastroplites Sp. A. ..o e e (p
Lateral (a) and ventral (b) views of A32826 from locality 19.

Gastroplites sp. B. ..ot e (p.

Lateral (a) and ventral (b) views of A32856 from locality 29.

51)

53)

. 54)

55)
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