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Abstract

Eighty-six species of bivalves belonging to 49 genera are identified. Seventy-four species are de­
scribed. Eleven of them are new: Lopatinia callomoni, Modiolus elongatus, Aguilerella aldingeri,
Camptoneetes milnelandensis, Tancredia magna, ?Pronoella superjurensis, /socyprina birkelundi, Hart­
wellia borealis, Goniomya bicarinata, Pleuromya triangularis, and Pleuromya zakharovi. One new sub­
species, Limatula consobrina multicostata is also described, and two new subgenera are erected: Strimo­
diolus and Costicamptonectes.

The autecology of each species is discussed and comprehensive faunal lists, which include the re­
maining benthic invertebrates, are given for each member.

Author's address:
Institut fUr PaIaontologie und historische Geologie
Ludwig-Maximilians-Universitåt Miinchen
Richard-Wagner Strasse IO/II
0-8000 Miinchen

..



1*

CONTENTS

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Jurassic succession in Milne Land 6
Distribution of benthic faunas 8
Material. 9
Taxonomy , , .. . . . .. . .. . 10

Nuculoma Cossmann, 1907 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Mesosaccella Chavan, 1946 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Solemya Lamarck, 1818............................................................ 14
Grammatodon Meek & Hayden, 1861 15
Lopatinia Schmidt, 1872 17
Musculus Riiding, 1798 18
Modiolus Lamarck, 1799 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Falcimytilus Cox, 1937 . . 27
Pinna Linne, 1758 30
Aguilerella Chavan, 1951 '" . . .. . . . . . . . .. .. . .. .. . . . .. . .. .. . .. . 31
lsognomon Lightfoot, 1768 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Oxytoma Meek, 1864 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Entotium Meek, 1865 " . . 37
Camptonectes Agassiz in Meek, 1864 . . . . . . . . 39
Buchia RouiUier, 1845 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Praebuchia Zakharov, 1981 56
Placunopsis Morris & Lycett, 1853 . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 56
Limatula Wood, 1839 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Plagiostoma J. Sowerby, 1814 60
Pseudolimea ArkelI in Douglas & Arkell, 1932 61
Liostrea Douville, 1904 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 62
Nanogyra Beurlen, 1958 65
Myophorella Bayle, 1878. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Discomiltha Chavan, 1952. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Unicardium d'Orbigny, 1850 70
Astarte J. Sowerby, 1816 . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Neocrassina Fischer, 1886 . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Eriphyla Gabb, 1867 76
Protocardia v. Beyrich, 1845 77
Quenstedtia Moms & Lycett, 1855 80
Tancredia Lycett, 1850. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
Corbicellopsis Cox, 1929 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Aretica Schumacher, 1817 .. . . . . .. .. . .. . .. . . . . . 85
Hartwellia Kitchin, 1926 88



lsocyprina Roder, 1882 .. . .. . .. .. . .. . . 92
Pronoella Fischer, 1887 , . . . . . . . . . . . . .. . . . . . . . . . . 94
Pholadomya G. B. Sowerby, 1825... . . . . . .. 96
Goniomya Agassiz, 1841 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Pachymya J. de C. Sowerby, 1826 , 101
Pleuromya Agassiz, 1843......................................................... .. 102
Thracia Leach in J. de C. Sowerby, 1823 " 113

Other benthic faunal elements from the Upper Jurassic of Milne Land. . . . . . . . . . .. . . . . . . . .. 115
Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 116
Appendix 117
References _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 121



INTRODUCTION

The first descriptions of Upper Jurassic bivalves from East Greenland were by
Madsen (1904) and Ravn (1911) who worked on material, chiefly from Jameson
Land and North-East Greenland (Kuhn ø, Hochstetter Forland), collected by the
Danish Expedition in 1900. The first account of invertebrates from Milne Land,
based on collections made during the 1926-1927 expedition, was by A. Rosen­
krantz (1929) in Lauge Koch's 'Geology of East Greenland'. Additional material
was collected by H. Aldinger in 1933 during the Three-Year-Expedition to East
Greenland under the leadership of Lauge Koch. The material collected by Rosen­
krantz and Aldinger was subsequently worked on by Spath (1935, 1936) who
published the first detailed taxonomic descriptions of the Upper Jurassic inverte­
brate fauna from Milne Land. Previously, Parat & Drach (1933, 1934) had pub­
lished faunal lists of the Upper Jurassic sequences. Spath's emphasis was on am­
monites, and the remaining invertebrate groups (chiefly bivalves, gastropods and
brachiopods) received only a cursory treatment. Further, mainly brief, descriptions
of Upper Jurassic bivalves from East Greenland are found in Frebold (1933),
Spath (1947) and Donovan (1953).

During the 1977 expedition of the Geological Survey of Greenland to East
Greenland a small group of scientists concentrated on the Jurassic sequence in
Milne Land. They worked on the ammonite succession (T. Birkelund and J. H.
Callomon), the dinoflagellate stratigraphy (S. Piasecki), the depositional environ­
ments of the Upper Oxfordian Aldinger Elv Member (C. Heinberg) and the
biofacies and palaeosynecology of the benthic invertebrate faunas (F. T. Fiirsich).
First results of the field work were published in Birkelund, Callomon & Fiirsich
(1978), Callomon & Birkelund (1980) and Piasecki (1980).

During the extensive collecting of the benthic faunas it became apparent that
Spath's (1935, 1936) descriptions were an inadequate basis for a palaeoecological
study as several new species were discovered and several of Spath's taxonomic
conc1usions were based on poody preserved material and therefore led hirn to
erroneous identifications. Therefore, a taxonomic study of the bivalves, the largest
group of benthic invertebrates in Milne Land, was undertaken to provide a sound
basis for the intended palaeosynecological and palaeobiogeographical study.

Studies on Jurassic bivalve faunas are severely hampered by the wealth of names
in existence. Most faunas were described during the nineteenth century when the
species concept differed markedly from that of modem taxonomy, population
studies to establish the range of variation of a species being then largely unknown.
In addition, the authors usually studied the bivalves of a smal1 area and narrow
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stratigraphic range, and insufficient comparison was made with faunas from the
rest of the Jurassic, let alone the Upper Triassic or basal Cretaceous. A reliable
documentation of a Jurassic bivalve fauna from one stratigraphic and geographic
unit, such as the Upper Jurassic of Milne Land, would in fact necessitate a revision
of a large part of the whole Jurassic bivalve fauna. Only in this way could the
taxonomic confusion surrounding Jurassic bivalves be overcome. Such an under­
taking is, of course, beyond the scope of the present paper and could, in fact, only
be accomplished by a number of people tracing particular groups from the Upper
Triassic into the Lower Cretaceous and dealing not only with the taxonomy, but
also the ecology and evolution of these groups. (The work of Johnson, 1980, an
Jurassic pectinids is an example of such a comprehensive study). This means that
the present study ean only be regarded as a contribution to the more complete
understanding of the Jurassic Bivalvia.

Apart from c1assifying the bivalves, an attempt has been made to give a short
account of the autecology of each species. This is based partly on observations of
species in life position, and partly on inferences drawn from their morphology and
from comparison with Recent relatives. In several cases, the presence of com­
mensal organisms (usually as borers or encrusters) gave indications about mode of
life.

JURASSIC SUCCESSION IN MILNE LAND

Jurassic sediments occur in Milne Land in the south-east corner of the island,
from the Charcot Gletscher in the north to Lingularyggen and Kap Leslie in the
south, and to Bays Fjelde in the east (fig. 1). They were first mentioned by Bay
(1895) and subsequently by Rosenkrantz (1929). A detailed study af the strati­
graphy, inc1uding mapping af the south-east corner of the island, was carried out by
Aldinger (1935). A description of the rich invertebrate faunas by Spath (1935,
1936) followed. In 1961 Cal1omon published further details of the stratigraphy,
and in 1971 Håkansson, Birkelund, Hein berg & Willumsen gave an account of new
information gained during a geological mapping programme of the area.

Good sections of Kimmeridgian and Volgian sediments are found an the eastern
slopes of Hartz Fjeld, and around Bays Fjelde and Kronen. In contrast, continuous
sections in the Oxfordian Kosmocerasdal and Aldinger Elv Members are rare and
commonly covered by scree. Fig. 1 gives the localities from which samples have
been obtained (for detaiIs see appendix 2).

The Jurassic and lowerrnost Cretaceous of Milne Land is a c1astic sequence,
about 1200 m in thickness, which rests an a Caledonian crystalline basement (fig.
2). Transgression commenced in Bathonian times (Callamon & Birkelund, 1980)
with the deposition of cross-bedded, coarse-grained arkoses and sandstones, in
places graveIly; the so-called Charcot Bugt Formation. These near-shore, largely
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Fig. 1. Locality map, south-east Milne Land, East Greenland. Dots refer to localities listed in the
appendix.

unfossiliferous, eoarse-clastie units are followed by offshore fine-sandy silts and
siltstones (Kosmocerasdal Member) whieh in turn are succeeded by the shal­
low-water sands and sandstones of the Aldinger Elv Member. Fine-grained
sandstones and silts, partly glaueonitie (Bays Elv Member) and silts and sandstones
(Cardioceraskløft Member) refleet a return to a somewhat deeper environment,
whilst the blaek, laminated silty shales of the suceeeding Gråkløft Member are
indicative of a quiet, largely anoxic environment. Again shallower conditions are
evideneed by the highly bioturbated silts and fine-grained sandstones of the Kreb­
sedal Member. Very favourable conditions for benthie faunal elements existed
during the deposition of the glauconite-rich sands and sandstones of the Middle
Volgian Pernaryggen Member, whieh is succeeded by the highly micaeeous silts of
the Astartedal Member.

The sediments of the Kap Leslie Formation, to whieh all the above members
belong, are overlain by cross-bedded medium- to coarse-grained sands of the
Hennigryggen Member which, from the evidence of its rich trace fossil as­
semblages, was laid down in a shallow marine, high energy environment. Scattered
finds of ammonites show that, whilst the basal part of this member is still Middle
Volgian, the top is Lower Cretaceous in age. The sedimentary sequence concludes
with marginally marine shales and sandstones of the Hauterivian Pinnadal
Member.
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DISTRIBUTION OF BENTHIC FAUNAS

Benthic faunas are not evenly distributed throughout the succession, but are to a
large extent concentrated at certain horizons, large parts of the sedimentary sequ­
ence in between being unfossiliferous. Faunal lists are given in tables 1-8 (Ap-
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pendix l). Within the Upper Jurasssic, the first horizons yielding a rich fauna are in
sandstones of the Kosmocerasdal Member where Grammatodon keyseriingii, to­
gether with several other bivalve species and the polychaet Ditrupa, form shell beds
a few centimetres in thickness. Within the Aldinger Elv Member, shell beds are
widespread and dominated either by Ditrupa, the bivalves Arctica syssolIae and
Lopatinia callomoni, or by the pectinid Camptoneetes broenlund;' Within the Bays
Elv Member bivalves occur only rarely, but within the Cardioceraskløft Member
occasional shell beds dominated by pectinids and Pleuromya, are found. The
bituminous shales of the Gråkløft Member c1early were very unsuitable for colonisa­
tion by a rich benthic fauna. This is reflected by the occurrence of near-monotypic
assemblages of Buchia and astartids. During the deposition of the Krebsedal
Member conditions for the benthie fauna gradually became more favourable and
towards the top diverse, bivalve-dominated assemblages occur. Common forms
include Grammatodon schourovskii, Pleuromya, Discomiltha lirata and Dentalium.
The most diverse faunas, however, are found in the Pernaryggen Member where
shelly sandstones alternate with unfossiliferous silts. The largely autochthonous
benthie faunas are dominated by bivalves and brachiopods; gastropods are less
common. Characteristic faunal elements are Grammatodon keyseriingii, Gram­
matodon schourovskii, Isognomon volaticum, Camptoneetes morini, Buchia mos­
quensis, Astarte praeveneris, Isocyprina birkelundi, Thracia depressa, and three
species of Pleuromya (P. uralensis, P. uniformis and P. triangularis). Noteworthy is
the occurrence of four species of Hartwellia. These rich faunas of the Pernaryggen
Member forrned the bulk of the material for the study. Within the Astartedal
Member, benthic faunas occur in concretions at several horizons. The specimens
are poorly preserved, and diversity is low. Typical forms are Mesosaccella choro­
schowensis, Grammatodon schourovskii, Buchia mosquensis and Dentalium sp.

The Hartz Fjeld Formation is unfossiliferous apart from a few horizons yielding
poorly preserved Entolium and Pleuromya, and a shell bed near the base of the
Formation (the so-called Lingula Bed) containing the inarticulate brachiopod Lin­
gula and abundant bivalves. As it proved extremely difficult to extract specimens
from the very hard sediment of the Lingula Bed, the fauna has only been discussed
to a limited extent in the following account. Although supplemented by Spath's
data, the faunal list given in table 8 is by no means comprehensive. Apart from
Lingula zeta, Eriphyla saemanni, Modiolus elongatus and Pleuromya uniformis var.
peregrina are characteristic faunal elements.

MATERlAL

Extensive collections of benthic faunas made during the 1977 expedition to East Greenland form the
basis for this study. They were supplemented by material colJected during earlier visits to Milne Land by
T. Birkelund, J. H. Callomon, E. Håkansson, C. Heinberg and P. Willumsen. Spath's originals, depo-
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sited in the Geological Museum of Copenhagen University, were also examined. The rest of Spath's
material, originally collected by A. Rosenkrantz and H. Aldinger and at one time apparently stored at
the 8ritish Museum of Natural History, London, seems to be lost.

Altogether, over 4000 bivalve specimens were collected, prepared and studied, whiJst approximately
another 10000 were simply identified in the field to provide basic data for a synecological analysis. The
bulk of the material comes from the Aldinger Elv Member and Pernaryggen Member, where fossils are
found concentrated in shell beds. Part of the material, mainly calcitic forms, is preserved with the shell;
aragonitic faunal elements such as constitute a large proportion of the infauna were commonly found
only as steinkerns. Frequently, such steinkems (especiaIly of species of Pleuromya) exhibit signs of
compactional distortion rendering it very difficult to obtain quantitative morphological data. As all the
bivalves are found in very hard sandstones, mechanical preparation using hammer and chisels was a
prerequisite. In some cases it was possible to prepare the hinge using an air abrasive. OccasionaIly, the
occurrence of mouIds allowed casting of the hinge. This was accomplished by first sealing the rock with
diluted shellac and then using silicone rubber. (A detailed account of casting techniques using silicone
rubber has recently been given by Kelly & McLachlan, 1980).

Apart from a small reference collection which has been deposited with the Bayer. Staatssarnmlung fUr
Paliiontologie und historische Geologie Miinchen, the material is housed in Copenhagen, figured
specimens (prefix MGUH) in the Geological Museum of Copenhagen University, the rest in the
collections of the Geological Survey of Greenland.

TAXONOMY

Remarks. In the main, the synonymies only refer to the type specimens and list bibliographic references
to material from Greenland. In a few cases, where a species has been discussed at greater length an
attempt has been made to provide a more comprehensive synonymy list.

T
h

1

Fig. 3. Terminology used in
the description of the species.
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When giving measurements the folIowing abbreviations have been used (see fig. 3):

I = length
h = height
d = thickness
hlig = height of ligament area
Ih = length of hinge line
Ihan, = length of anterior hinge line

All measurements are given in centimetres.

II = length of lunule
l., = length of escutcheon
lan. = anterior length
U, = umbonal angle (except pectinids)
U2 = umbonal angle (pectinids)

Class Bivalvia Linne, 1758. Subclass Palaeotaxodonta Korobkov, 1954. arder Nuculoida Dall, 1889.
Superfamily Nuculacea Gray, 1824. Family Nuculidae Gray, 1824.

Genus Nuculoma Cossmann, 1907.
Type species. Nucula castor d'Orbigny, 1849.

Nuculoma variabilis (J. de C. Sowerby, 1825)
Fig.4E

*1825 Nucula variabilis sp. nov.; J. de C. Sowerby, p. 117, pI. 475, fig. 2.
1976 Nuculoma variabilis (Sowerby); Sanin, p. 22, fig. 18, pI. 1, figs 1-13, pI. 2, figs 1-10.

Material. 11 specimens from the Krebsedal Member at Krebsedal, the Pernaryggen Member at Hartz
Fjeld, and the Astartedal Member at Hartz Fjeld and Lingularyggen (from GGD 235424-235425,
235485, 235552, 235566-235567).

Description. Shell small, rounded-triangular. Height about two-thirds of length,
umbones prominent, strongly opisthogyrate; posterior portion of shell reduced,
anterior much larger; anterior margin convex, forming blunt angle with ventral
margin which is evenly convex; posterior margin forming yet another obtuse angle
with ventral margin; posterodorsal margin slightly concave. Surface ornament of
very fine commarginal ribs.

Remarks. Due to poor preservation nothing can be said about the hinge except that
it is of the nuculid type. In shape, the specimens agree closely with Sowerby's figure
ofNucula variabilis (1825, p. 117, pl. 475, fig. 2) and with the specimens described
recently by Sanin (1976, p. 22, pI. 1, figs 1-13, pI. 2, figs 1-10) from the Lower
Cretaceous of northern Siberia. According to Duff (1978, p. 22) the similar genus
Palaeonucula possesses a smooth shell (in contrast to the commarginally ribbed
shell of Nuculoma) and less strongly opisthogyrate and enrolled umbones.

Autecology. N. variabilis lived without doubt as a mobile infaunal deposit-feeder
similar to Recent nuculids (see Yonge, 1939). Present-day Nucula ploughs through
the sediment just below the depositional interface and feeds on organic detritus
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which is coIlected with the help of palp proboseides. A similar mode of Iife may
safely be assumed for its fossil relatives.

Superfamily Nueulanaeea Adams & Adams, 1858. Family Malletiidae Adams & Adams, 1858.

Genus Mesosaccella Chavan, 1946.
Type species. Nucula loersteri Muller, 1847.

Mesosaccella choroschowensis (Borissjak, 1904)
Fig. 4 A-D

*1904 Palaeoneilo choroschowensis sp. nov.; Borissjak, p. 4, 32, pI. 2, fig. 11.

Material. 40 speeimens from the Krebsedal Member at Hartz Fjeld, the Pernaryggen Member at Hartz
Fjeld, Kronen and Bays Fjelde, and the Astartedal Member at Lingularyggen and Hartz Fjeld (from
CJCJU235418-235419, 235424-235425,235432, 235465,235476,235479,235485,235491-235492,
235496-235498, 235500-235502, 235523, 235526-235527, 235566).

Description. Medium-sized, elongate-ovate shell; length usuaIly twice the height;
umbones small, orthogyrate, situated about one-fourth to one-third of shelllength

Fig. 4. Mesosaccella choroschowensis (Borissjak, 1904).
A, B. MCJUH 15409 from GGU 235418; right valve; A, x 1; B, x 2. Pernaryggen Mb, Hartz Fjeld.
C, D. MGUH 15410 from GGU 235485; left valve; C, x 1; D, x 2. Astartedal Mb, Hartz Fjeld.

Nuculorna variabilis (J. de C. Sowerby, 1825).
E. MCJUH 15411 from GGU 235566; left valve; Xl.Krebsedal Mb, Hartz Fjeld.

Grarnrnatodon (Cosmetodon) keyserlingii (d'Orbigny, 1850).
F, I. MGUH 15412 from GGU 235529; steinkern, right (F) and dorsal (l) views; x 1. Pernaryggen Mb,
Bays Fjelde.
G. MGUH 15413 from CJGU 235535; left valve; x 1. Pernaryggen Mb, Hartz Fjeld.
J. MGUH 15414 from GCJU 235563; left valve; x 1. Kosmoeerasdal Mb, loeality 4.
K. MCJUH 15415 from GCJU 235538; right valve; x 1. Pernaryggen Mb, Hartz Fjeld.
L. MGUH 15416 from GGU 235535; left valve; x 1. Pernaryggen Mb, Hartz Fjeld.
M. MGUH 15417 from GGU 235500; right valve; x 1. Pernaryggen Mb, Kronen.
Q. MGUH 15418 from CJCJU 235534; ornament of right valve; x 3. Pernaryggen Mb, Hartz Fjeld.
S. MGUH 15419 from CJCJU 235525; coneretion; x 1. Pernaryggen Mb, Kronen.

Grarnrnatodon (Grarnrnatodon) schourovskii (Rouillier & Vosinsky, 1847).
N. MCJUH 15420 from GGU 235569; right valve; x 1. Pernaryggen Mb, Hartz. Fjeld.
O, P. MGUH 15421 from CJGU 235577; left valve; O, x 2; P, x 1. Pernaryggen Mb, Hartz Fjeld.
R. MCJUH 15422 from GCJU 235539; internal east of left valve; x 1. Pernaryggen Mb, Hartz Fjeld.

Solernya(?) sp.
H. MGUH 15423 from CJGU 235476; internal east of left valve; x 1. Astartedal Mb, Hartz Fjeld.



13



14

from thc anlerior. Anterior margin sharply roundcd, antcrodorsal margin wilh
slight concavity in front af umbo; ventral margin evenly rounded, posterodorsal
margin slighlly convcx, farming a blun! angle wilh poslerior margin which is trun­
cate. Shell surfaee cQvered with Cainl commarginal growlh lines.

Hinge teeth chevron-shapcd. poinls direcled lowards the umbo; hingc withau!
rcsHifcr, but leeth tcrminating just cither side af umbo.

Remarks. Shapc as well as hinge af the Milne Land spccimens demonslrale thai
they belong IO Mesosaccefia, a genus which Duff (1978, p. 27) recenlly placed in the
Malleliidae and not, as hitherto, in thc Nuculanidae, because af a lack af a resiljfer.
The Greenland specimens c10scly resemble Pa/aeol/eilo amygdala and P. choros­
chowellsis (Borissjak, 1904, pI. 2, figs 8a--c, Ila-b), both of which probably rep­
resent morphological variants of thc same species (P. choroschowellsis has
taxonomic priority). They differ from M. morrisi (Deshaycs, 1853) and M. dam­
mariensis (Buvignier, 1852) main ly in being less cJongale.

AU/ec%gy. The presence of a smal! palJial sinus in Mesosaccella indicates that the
individuals were siphonate. Duff (1978, p. 19) compared Mesosaccella with Recent
species of Yoftlia and suggested that il might have Iived in a similar way: buried in
the sediment wilh the anterior poinling downwards, and collecting food from
within (he sediment wilh the hcJp of the palp proboscides (see Vonge, 1939).

Subclass Cryplodonla NeumaYT. 1884. Order Solemyoida Dall, 1889. Supcrfamily Solemyacca Adams
& Adams, 1857. Family So1cmyidac Ad:lms & Adams, 1857.

Genus So/emya Lamarck, 1818.
TYPI: :;pecil:$. So/emya lIIediler,alll:a Lamarck, 1818 (= Tel/i,rl' loglJla Poli. 1795).

Solemya(?) Sp.
Fig. 4 H

MlIIer;a!. 2 spcrimens from the Pemaryggen Membcr al Harlz Fjeld and Kronen (from GGU 234476.
235516).

Descriptiol/. Very clongate, compressed shell; posterodorsal and ventral margins
straight and parallel to each other; posterior rounded, anlerior rounded-subacute.
Umboncs small, dcpresscd, nearly level wilh hinge margin.

Remarks. The specimens are slightly squashed, smooth, internal casts not exhibil­
ing the Iypical radial ornament of So/emyo. Their shape, however, corresponds well
to So/emya described from the Upper Jurassic (e.g. So/emya logora Traulschold,
1858, p. 550, pI. 4, fig. 3).
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Autec%gy. Recent Solemya velum construets avertical U-shaped burrow wilh a
deep extcnsion (Stanley, 1970, p. 120) and lives as a suspcnsion-feeder in Ihe
iowest portion ofthe U-tubes. It has also been obscrvcd swimming, but this is very
unlikely to be Ihe dominant mode af life. By analogy, Jurassic So/emya are also
interpreted as mobile, deep burrowing, low-Ievel suspension-feeders.

Subclass Pteriomorphia Bcurlcn, 1944. Order Arcoida Stoliczka, 1871. SUpl:rfamily Arcacca Lamarck.
1809. Family Parallclodonlidac Dall. 1898. Subfamily GrammalOdontinac Branson, 1942.

Genus Grammatador! Meck & Hayden, 1861.
Typt' species. Ana (Cucullaea) illomata Meck & Haydcn, 1859.

GrammalOdon (Grammatodoll) schourovskii (Rouillier &
Vosinsky, 1847)

Figs 4 N-P. R

-1847 CI/eul/Clea Scllou'Q~sk.ii sp. nov.; Rouillier & Vosinsky. p. 428.
1848 Cuculluetl Schourovskii Rouillier & Vosinsky: Rouillier & Vosinsky, p. 287, pI. H. figs 39A. B.
1899 MacrodOlI Schourovskii Rouillicr: Pompcckj, p. 67, pI. I, fig. 17.
19O5 Macrodo/I SchQurovsl!.ii RouiHier; Borissjak, p. 12. pI. 2, rigs 10-12.
1905 Macrodol/ Schourovskii Rouillier, var. a; Borissjak, p. 12, pI. 2, fig. 13.
1905 Mocrodon Schourovskii RouilJicr, var. b; Borissjak, p. 13, pI. 2. fig. 14.

1'.1936 Paralfe/odO/l schourovskij (Rouillicr); Splllh. p. 113, pI. 43, figs 2~. pI. 49, figs 4a-b, 5.
1955 ParallelodOlr schourovskii (Rouillicr & Vosinski); Gcrasimov, p. 49. pI. l. rigs 17-18.
1978 G,ammmodon schaufovskii (Rouillicr); Zakharoy & Schurygin, p. 1 IO. pI. 2. figs 4-5.

Ma/eria/. 161 specimens from lhc Pcrnaryggcn Mcmbcr at Ham: Fjeld (from GGV 235416.
235418-235420, 235423-235425. 235432. 235440-235441. 235441. 235465. 235416. 235485.
235536.--235539,235543. 235541. 235561,235569, 235515. 235511). Bays Fjelde (235522-235524).
and Kronen (235491-235494, 235496-235491. 235499. 235505-235508, 235510), lhe Cardioccras­
kløft Membcr al Cardioceraskløfl (235544, 235518), and Ihc Krcbsedal Membcr al Hanz Fjeld
(235419).

Description. Slrongly inflatcd, ShOrt shcll, trapezoidal in outline; umboncs
rounded, prominent, situated about one-third to two-fifths of shclllength from thc
anlerior; anterior margin straight dorsally, curving backwards to mcet thc vent ral
margin which is straight to slightly convex; posterior margin obliqucly truncated;
rounded carina running from umbo to posteroventral margin.

Shcl1 relativcly thick, ornament consisting of very fine growlh lines. Ligament
area broad, hinge line straight, ncarly as long as length of shell, hingc wilh up to 9
short anlerior teeth and 4 short to long posterior tecth.

Remarks. This species is very common in the Pernaryggen Mcmber, somelimes
forming near-monotypic assemblages. There is a certain variation wilh regard IO
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dcgrce af inflation and Icngth/hcight ratio (fig. 5) which renders Borissjak's Mac­

rodon Schourovskii var. a and b part af a conlinuous range. The fine radial
ornament present on Spath's pI. 43, fig. 2b has nOl bccn round on any other
spccimen and secms nOl IO bc typical.

AUfecofogy. Like other mcmbers af the Parallclodontidac. G. SChOIlTOVskii most
likc1y livcd byssalc, although 00 byssal gape is obscrvablc. Judging from the shorl.
highly innaled shell, il lived on the subslrate and nol cndobysalJy. Trophic group:
lov.' level suspension-fcedcr.

Subgcnus Cosmetodon Branson, 1942.
Type species. Arm Juysnlingii d'Orbigny. 1850.

Grammatodoll (CosmelOdoll) keyser/ingii (d'Orbigny, 1850)
Figs 4 F-G. I-M, O. S

°1850 Area Kr)'strfmgii d'Orb.; d'Orbigny. p. 369. No. 357.
1933 MacrodOlI kt)'strlmgl d'Orb.: Frebold, p. 25, pl. 2, fig. 21.
1933 Macrodon d, M, kt'ystrlmgi d'Orb.: Frebold, p. 21. pl. 2,ligs 14-16.

v.1935 Paral/tfodon kt')'strlmgl (d'Orbign): Spaih, p. 58. pI. 15. fig. 7.
v.1936 ParolJtJodOl1 sp. no....1 aff. P. kt)·St'rli'lgi (d'Orbigny): SpaIh. p. 112. pl. 43. fig. 3. pl. 44, tig.. 6.

pl. 45. tig. 2. pI. 49, tig. 3.

Ma/mm. 198 speomens from Ine Pcrnarngen Membcr al Kronen (from GGU 235492. 235494.
235498. 235500-235508, 235517. 235525). Har1z Fjeld (235417. 235420-235423. 235428. 235430,
235443-235444. 235448. 235471. 235534-135535. 235538-135539, 235547, 235577) and Ba)"S
Fjelde (235522. 235524. 235526. 235529). 8 spo:cimens from l~ AkIlnger Elv Membcr (235453­
235456. 235460. 235555-235556), and 14 specimens from llle Kosmocerasdal Member allocaJilY 4
(235563-235564).

Descriplion. Mcdium- to large-sized Grammarotloll ( some spccimens over 6.5 cm
in length), elongate, trapczoidal. moderatcly innated; length between 1.7 times
and twice the height; umbones broad. depressed. situated between one-fifth and
one-eight of shelllength from the anterior. Anterior short; anterior margin either
straight and forming a right angle with hinge line or clse slightly convex; an­
teroventral margin well rounded: vcntral margin sinuous, with slight to conspicu­
ous sulcus in the antcrior half and sloping downwards towards the postcrior. Post­
crovcntral margin well roundcd. posterior margin obliquely truncated. straight,
sometimes slightly concave dorsally. Broad, well rounded carina running from thc
umboncs to the postcroventral margin, preceded anteriorly by broad. shallow sul­
cus. A faint gapc is present between both valvcs at the ventral margin in the region
of thc sulcus. lnternal features not observable. Shell ornament consisting of radial
riblcls, crossed by less conspicuous growth lines.
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Remarks. G. keyserlillgii is a high ly variable species. Size, position of uOlbones,
length/height ratio (fig. 5), shapc of anterior and posterior margins, degree of
downward curvalure of ventral margin all vary considerably cven wilhin onc
population. This must be the reason why a large nUOlbcr of names cxists for what
sccms to be just one variable species. A dctniled discussion of the synonymy of this
spccics is beyond lhc scope of thc present paper, but thcre ean be li It le doubt that
G. IlItugini (Borissjak, 1905) and possibly also G. produclum (Rouillicr & Vos­
inski, 1847) and G. menandel1ensis (de Loriol, 1867) belong in the synonym y af G.
keyserlillgii which seems to have a range at least from the CaJ10vian to the upper·
most Jurassic.

Autecology. Thc existence of a narrow byssal gape in the vent ral margin af G.
keyserli"gii indicates that the species was byssate. Judging from its modified shapc
and the expanded posterior, it most likely lived semi-infaunally, in the way envis­
aged by Stanley (1972, fig. IS c), for Palacozoic species of Parallelodon. Trophic
group: low level suspension-feedcr.

Family Cucullaeidae Sl~warl. 1930.

Genus Loptllinia Schmidt, 1872.
Type spf!cil'S. PecllInclIIlIs l"'scllOrae Keyserling, 1846.

Loparillia (Lopalillia) callomofli Sp. nav.
Fig. 6 E. G

l-IoIQ/Ype. MGUH 15430 from GGU 235573 from lhe Aldinger Elv Member, valley north of Car­
dioceraskløft.

2 8ulltrin nt. lU
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Mf.lI~riQI. 42 ~mcns from lhe Aldinger Elv Mcmber 1l1localilY ) and valley nOl1h of Cardmraskløfl
(from GGU 235554-235555. 235573).

!km"a/io nommu. After J. U. Callomon.

Diagnosis. Elongate-ovale Lopminia wilh rounded poslerior carina and obliquely
Iruncated poslcrior; umbones situated two-fifths of shelllength from the anterior.
Surfaee covered wilh fine radial costelIae and conspicuous, well spaced commargi·
nal growth lines.

Descriplion. Thick, elongale-ovale shell; umboncs roundcd, nOl vcry prominent,
slightly prolruding bcyond the dorsal margins, silualed abouI two-fifths af shcll
Icnglh from thc anlcrior; dorsal margin convcx, postcrior obliquely truncatcd,
ventral margin gently convcx, anlerior margin well roundcd; wilh obtusc ridge
running from the umbones to lhe posterovenlral margins. Cardinal arca wilh well
developed amphidelic duplivincular ligament wilh sevcral chevron-shapcd
grooves; hinge line curved, wilh scveral (usually bclwcen IO and 14) small, trans·
vcrsc teelh in Ihe middle, flanked an cach side by aboul 4 pseudolalerals which run
nearly parallel IO poslerior margin. The middle series af leclh is gradalional with
the marginallalerals. Shelt surface covered wilh numcrous fine radial cosleIlae
which are crossed by conspicuous wider spaced commarginal growth lines.

Remarks. This species abounds al some horizons in Ihc Aldinger Elv Mcmber,
where il forms, lagether wilh Arctica syssQllae and Praebllchia kirghisellsis, Ihc
majority of Ihe fauna.

In shape, L. callomo"i is intcrmediale bctween /dotleorca and Lopalillia. lis
denlilion, however, c1early shows Ihat it belongs to Ihe latter genus. There are no
olhcr species of Lopalillia with which il ean be confuscd: bolh L. petschorae and L.
jellisseae from the Lower Crelaceous of northern Russia are more equilatcral. and
both lack the umbonal ridge and the obliquely Iruncaled poslerior.

Awecology. L. cullomofli does not exhibit a byssal sinus; Ihe ovoid shapc and very
moderate inflation favour an infaunal mode of life wilh the lruncaled poslcrior
siwatcd more ar less al Ihe sediment-water interface. An idcntical mode of life has
been suggcsled by Slanley (1972) for Mesozoic eIleflIlllea species.

Order Mytiloida Ferussac. 1822. Supcrfamily Mylilacea Rafinesque. 1815. FamiJy MYlilidac Rafincs­
que. 181S. Subfamily Crcnel1inae Adams &. Adams, 18S7.

Genus Musculus ROding, 1798.
TJ"/N S11«I6. MJ"tilus discon linnf. 1767.
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Fig. 6. Pi/ma (Pi/ma) lanceo/a/o J. Sowcrby. 1821.
A. MGUH 15424 from GGU 235407: bivalvcd specimen, right view; x l. Pernaryggcn Mb. Hartz
Fjeld.
Ox)'/omo (OX)'loma) intquivalvt! (J. So,,·crby. 1819)
B. MGUH 15425 from GGU 235514; bivalved spccimcn. right "'iew; x 2. Pcrnaryggcn Mb, Kronen.
C. MGUH 15426 from GGU 137415; lefl \lal\'c; x I. Pcmaryggcn Mb. Ham fjeld.
D. MGUH 15427 from GGU 235401; lefl valve; x I. Pernaryggcn Mb. Hanz Fjeld.
E MGUH 15428 from GGU 235538; Idl valvc: x l. Pcmaryggen Mb. Hartz Fjeld.
Lop(lfjnjo (Lopali,/ia) cal/OIllQn; sp. nov.
E. MGUH 15429 from GGU 235554; bivalvcdspccimcn, right view; x l. A1dinger Elv Mb,locality 3.
G. MGUH 15430 from GGU 235573; lefl valvc (holotypc); x I. Aldinger Elv Mb. valley north af
Cardioccraskløfl.

,.
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Ml/SCl/hiS (Musculus) fisclzeriallus (d'Orbigny, 1845)
Fig. 7 G-H

1843 MQdiQ/a pulcherrim(l (Rocmcr): Fischcr, p. IJ4 (IIQ/l Rocmcr, 1836).
°1845 M)'lilll.J {lSchcriaJUIS sp. nov.: d'Orbigny, p. 464, pI. 39, figs 26-28.

1955 MusculilS{lScher;allllS (d'Orbigny); Gcrasimov, p. 135. pI. 21, fig. 5.

Matuial. 2 specimcns from the Pernllryggen Mcmber al Ham; Fjeld (from GGU 235420, 235423).

Descrjpljol1. Small-sized, cquivalvc, strongly inequilateral shell, modioliform; um­
bones low, sublcrminal; bolh venlral and dorsa! margins slightly convex; poslcrior
end roundcd. Anterior with aboul 8 IO 9 roundcd radial ribs which fade in slrength
towards the poslcrior. Postcrior af shcll with aboul 25 fine, rounded radial ribs
scparatcd by concave grooves af thc same width. Central pari of shell smooth apan
from fine com marginal growlh lines which, whcn crossing thc ribbcd parts of Ihe
shell, create a reticulatc patlcrn in which the radial elements dominale.

Awecology. Judging (rom its cross-seetional shape, which is widesl at a point above
thc middlc of thc height, M. fischerialllls Iived semi-infaunally (ef. Stanley, 1970),
as an endobyssatc, low-Ievel suspension-feedcr.

Subfamily Mødiolinae Keen. 1958.

Genus Modio/lls Lamarck, 1799.
Type species. My/ilus modio/lls Unne, 1758.

Modio/us (Modio/us) bipartilUs J. SowerbYI 1818
Fig. 7 C-D

·1818 Modiola bipaTlira sp. nov.; J. Sowcrby, p. 17. pI. 210, fig. 4 (notl fig. 3).
1929 MOl/io/a biprlflilu J. Sowerby; Arken. p. 55, pI. 2. figs 1-4, ICXI·fig. 8.
1978 Modio/lls (Modio/w) bipanims J. Sowerby; Duft. p. 41. pI. 2, figs 28-33.

Fig. 7. Mmlio/us (SITimodio/lIs) slrajt'skiallus (d'Orbigny, 1845).
A. MGUH 15431 from GGU 235463; bivalvcd spccimcn. rigbt vie ..... ; x l. Aldinger Elv Mb,locatily
25.
B. MGUH 15432 from GGU 235462; right valvc; )( I. A1dinger Elv Mb, locality 25.
E. MGUH 15433 from GGU 235571; bivalvcd spccimcn, right view; x l. Aldillgcr Elv Mb, Car­
dioceraskløft.
Modio/w (Modio/us) bipani/us J. Sowcrby, 1818.
C. D. MG UH 15434 from GGU 235548; bivolvcd spccimen, left (C) and dorsal (D) vicws; x l.
Pcrnaryggcn Mb, Hartz Fjeld.

COIl/. oppos;/e page
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Fig. 7 ro",.

Falcim,.,ilw suprajU"flSU (<:Ol[. 1925).
F. MG UH 15435 from GGU 235441: lefl v31\"e; x I. Pemaf}'ggen Mb. Ham Fjeld.
Muscu/us (Musculus) rlSch~riJlnus (d'Orbigny. 1845).
G. H. MGUH 15436 from GGU 235420; bivalved specimen. rig.hl vie....; G. x J: H. x 2. Pemaryggcn
Mb. Hanl. F.JCId.
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MII/eria/. 4 spccimcns from the Pcrnaryggen Mcmbcr al Hartz Fjeld (from GGU 235411-235412,
235548-235549).

Descriplioll. Medium·sizcd Modio/IIS, umbones ncarly terminal; hingc line short,
:lnterior margin short and obliquc; vcntral margin slighlly concave running
obliquely downwards to mcct the poslcrior margin which forms a wide arch run­
ning ncarly parallel to the ventral margin up to thc umbo. Umbonal ridge well
dcfincd and prccedcd anlcriorly by shallaw sulcus. Shcll ornament consisling af
growth lines which arc morc conspicuous an part af shell dorsaJ af umbonal ridge.

Ml'usrm'III('I!/. GGU sample l
235548 3.7

h

3.1
hIl (%)

83.8

Remarks. The Milnc Land specimens agTee well wilh M. biparlillls as described in
detail by Arkcll (1929, p. 55) from the Corallian of England. As this species occurs
as carly as Callovian, it is one of the long-ranging species of Jurassic bivalves.

Subgenus Slrimodiolu$ subgcn. nov.
'/J'PI;' spccil;'s. Motlio/lls l'IOlIgfllUS sp. nov.

Dl'TiWl/io ItOminis. SIria (Lal.) = stripc. line.

Diagllosis. Elongate MOlIioIIIs with radial striae rcstrictcd to postcrodorsal part of
shcll. Antcrovcntral part af shcll smooth.

Remarks. Due to the presence of radial riblets, Zakharov & Shurygin (1978)
placcd M. czekal/OJIIskii, and Zakhllrov & Mcsezhnikov (1974) M. slrtljeskial1l1s
lcntativc1y wilhill the genus Muscullls (subfamily Crencllinac) rat her than with
Modio/lIs (subfamily Modiolinac). Howcver, the ornament of M. slrajeski(lIIus (and
likcwisc of M. czek(mow~'kii) is usually vcry faint and often even absenI, and is

Fig. 8. Modiolr.s (SlrimmlioIIlS) dOll8/JII<s sp. nov.
A. MGUH 15437 fmm GGU 2354ll3: bivah'ed spccimen. right vie",; x l. Pcrnaryggen Mb. Harlz
Fjeld.
E. MGUH 15438 fmm GGU J37509; bivalvcd spcclmcn. lert vie"'; Hennigryggen Mb. Lingul'1Tyggcn.
F. G. MGUH 15439 from GGU 235451; bival\'cd spccimcn (huluIYPC). righl (F) and dorsal (G) \'icl'oS:
x l. Pcrnaryggcn Mb. HarlZ Fjeld.
Modiolus (Slrimodiollls) s/fojeskilUllis (d·Orbigny. 1845).
B. MGUH 15440 from GGU 235572: lefl val\'e: x l. Aldingcr El\' Mb. vallcy norlh of Car­
dioccraskløfl.
Modio/t,s (S/rimodio/llS) cukallo ...skii (Lahuscn. 1886).
C. MGUH 15441 from GGU 235403; bi\'alvcd spccimcn.lcfl view; x I. Pcrnar)'ggen Mb. Ham Fjeld.
D. MGUH 15442 from GGU 137473: bi~ah'cd spccimcn. righl vic"'; x l. Pcrnaryggen Mb. Hartz
Fjeld.
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moreover always rcslriclcd lO thc dorsal shcll margin. As 00 othcr diagnoslic
features af MuscultlS are found, such as dysodonl tccth and a crenulalcd shcll
margin, il scems mosl rcasonablc IO kcep thcse species as a subgenus wilhin Mod­
iO/U5.

Modiolus (SlrimodiolllS) czekaJlolVskii (Lahusen, 1886)
Fig_ 8 C-D

-1886 Modiola CukanO"';dci; sp. no...; Lahusen. p.S. pl. 2. figs 2, 2a.

Ma/l'ria/. 18 specimens from Ihe Pcmaryggcn Mcmbcr al Hartz Fjeld and Kronen (from GGU
235403-235405. 235420-235423, 235427. 235440-235444, 235513, 235516. 234019, 137475).

Descriplioll. Mcdium-sizcd, lransverscly clongalc, slightly conieal shell, cquivalvc,
high ly illC(luilalcral. lllodcratcly inflatcd. Umboncs small, sublcrminal, prosogy­
rate; anterior end vcry shorl, convex; postcrior end mueh larger and higher, well
roundcd: umbonal ridgc faint and very broad, siluated in Ihe region of maximum
innalion. Shell smooth cxccpt for very fainl irregular growlh lines and same vcry
fine radial ribs running parallel and close to the dorsal margin,

MftUUrt'tIIffl/S. GGU sample I h
235403 6.0 2.4
137473 6.4 2.45
234019 7.3 2.5

hil (%.)
40.0
38.3
34.2

Remarb. M. czekallowskH is closely relaled to M. suajeskianus; the latter dirrers in
reaching a considerably larger size and in having a slighlly different outline (fig. 8),
less conicaI, but obliqucly truncalcd posleriorly.
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Fig. 9. ungth!hcighl ralio of Modjolus (Slri­
modiolus) slrøJtSH~"us (Iriangks). Mod.ofus
(S.) cukøno"'skii (circles) and Modiolus (S.)
t'lorrgøfUS (dQls).
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Modiolus (StrimodiolUrS) strajeskianus (d'Orbigny, 1845)
Figs 7 A-B, E; 8 B

*1845 Mytilus strajeskianus sp. nov.; d'Orbigny, p. 463, pI. 39, figs 22-23.
1911 Modiola strajeskiana d'Orbigny; Ravn, p. 467, pI. 33, fig. 9.
non v. 1936 Modiolus strajeskianus (d'Orbigny); Spath, p. 110, pI. 46, figs 4a-c.
1966 Modiolus strajeskianus (d'Orbigny); Zakharov, p. 122, pI. 44, figs 2-5.
1974 'Musculus' strajeskianus (d'Orbigny); Zakharov & Mesezhnikov, p. 137, pI. 28, fig. 2.

Material. 43 specimens from the Aldinger Elv Member, 5 specimens from the Cardioceraskløft Member
at Cardioceraskløft, and 2 specimens from the KosmocerasdaJ Member at locality 4 (from GGU
235452, 235460-235463, 235544, 235555-235556, 235561, 235571-235573).

Description. Medium to large-sized, moderately to strongly inflated Strimodiolus.
Umbones subterminal; anterior margin very short, convex, ventral margin straight
to slightly concave; posterior margin rounded, obliquely truncated; dorsal margin
straight anteriorly and convex towards the posterior; maximum height of shell
about one-third of length from the posterior end. Broad, rounded ridge running in
a wide arch from the umbones to the posteroventral margins, in some specimens
preceded anteriorly, particularly near the ventral margin, by a very faint sulcus.

Measurements. GGU sample I h h/I (%)
235572-1 8.3 3.05 36.7
235572-2 8.2 2.9 35.4
235460 9.6 4.25 44.3
235463 9.7 4.3 44.3
235462 9.2 3.7 40.2
235555 2.4 1.05 43.7
235571-1 6.45 3.05 47.3
235571-2 6.0 2.95 49.2

Remarks. M. strajeskianus differs from M. czekanowskii in being more inflated and
having a different overall shape (see also Zakharov, 1966, fig. 19). M. strajeskianus,
as defined here, exhibits a very wide range af variation and includes specimens
which are relatively short, but fairly high and inflated as well as specimens which
are elongate with the dorsal margin running subparallel to the ventral margin. End
members af the range af variation look very different, but as all gradations are
present and intermediate forms dominate, it seems inadvisable to split them into
two species.

Modiolus (Strimodiolus) elongatus sp. nov.
Fig. 8A, E-G

v.1936 Modiolus sp. indet.; Spath, p. 111, pI. 48, fig. 2.
?1978 Musculus(?) czekanowskii (Lahusen); Zakharov & Shurygin, p. 111, pI. 2, fig. 6only.
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Holotype. MGUH 15439 from GGU 235451 from the Pernaryggen Member at Krebsedal.

Derivatio nominis. Elongatus (Lal.) = elongate.

Material. 14 specimens from the Pernaryggen Member at Hartz Fjeld, Kronen and Bays Fjelde; Il
specimens from the Lingula Bed of thc Hartz Fjeld Formation at Lingularyggen (from GGU
235401-235405,235434-235435,235451,235483, 235576, 235525, 237509, 137551).

Diagnosis. Large-sized, very elongate Strimodiolus; umbones subterminal; dorsal
margin subparallel to ventral margin; dorsal half of sheIl sometimes bearing very
faint radial striae.

Description. Large, equivalve, moderately inflated, strongly inequilateral sheIl;
umbones anteriorly displaced, subterminal; anterior margin very short, convex;
ventral margin straight to slightly concave; dorsal margin straight anteriorly, turn­
ing into a wide convex arch posteriorly and running subparaIlel to the ventral
margin. Posterior rounded, but somewhat tapering. Maximum height of shell
situated about two-thirds of distance from the anterior. Umbonal ridge broad, not
very conspicuous, sometimes preceded anteriorly by very faint sulcus. The
ornament consists of fine commarginal growth lines and, in the dorsal halt of shell,
equally fine radial striae. They are visible in well preserved specimens only.

Measurements. GGU sample I h hIl (%)
235451 11.5 3.95 34.3
235451 11.4 3.00 26.3
137501 10.7 3.35 31.3
235516 11.05 3.45 31.2
235435 9.7 2.75 28.3
235404 8.35 2.40 28.7
235483 11.5 3.40 29.6

Remarks. M. elongatus was described by Spath (1936, p. 111) from the Astartedal
Member and the Lingula Bed as Modiolus sp. indet., as he was unable to relate it to
any of the known species. M. elongatus differs from most other Modiolus by its very
elongate shape (fig. 9). It resembles M. scalprum from the Liassic of England in
size and elongation (Sowerby, 1821, pI. 248), but the latter species has a different
outline. M. elongatus is very dose to M. czekanowskii, but differs in outline. The
specimen figured by Zakharov & Shurygin (1978, p\. 2, fig. 6) as Musculus(?)
czekanowskii might weIl be aM. elongatus judging from their illustration. Modiolus
virgulinus (Etallon) (Thurmann & Etallon 1862, p. 224, p\. 29, fig. 6) is also very
similar except that the umbones of M. elongatus are less terminal and the
height/length ratio is lower than in the former species in which, moreover, no
radial ornament has been observed.

Autecology of Modiolus. In several cases, specimens of Modiolus were found pre­
served in their life position within the sediment. M. (Strimodiolus) strajeskianus
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Fig. 10. Sketch of Modiolus (S.) strajeskianus preserved in life position. Scale: 2 cm. AJdinger Elv
Member, Cardioceraskløft.

was observed in a vertical or steeply inclined posItIOn within the sediment
(medium-grained sands of the Aldinger Elv Member at Cardioceraskløft) forming
small clusters of 10 to 15 individuals (fig. 10). Obviously the species was partially
buried and therefore can be classified as a semi-infaunal, byssate, high level sus­
pension-feeder. Anearly identicallife position was found in specimens of M. (Str.)
elongatus, both in the Lingula Bed and in sandstones of the Pernaryggen Member
at Kronen. In the latter, rare specimens of M. (Str.) czekanowskii were found in the
same attitude. The latter two species were never found in clusters, and it seems that
they Iived as scattered individuals.

Stanley's (1970, p. 27; 1972) observation on the relationship between cross-sec­
tional shape and epi- or semi-infaunal mode of life can be confirmed for these
Upper Jurassic species: In all of them, the widest portion of the shell is between the
dorsal margin and the centre af the shell, this being characteristic of a semi-in­
faunal mode af life.

M. bipartitus, which was not observed in Iife position, exhibits a similar cross­
section. This, together with its wedge-shaped ventral region, favours an interpreta­
tion af M. bipartitus as a semi-infaunal byssate high level suspension-feeder, like
the other Greenland Modiolus species.

Genus Falcimytilus Cox, 1937.
Type ~pecies. Mytilus suprajurensis Cox, 1925.

Falcimytilus suprajurensis (Cox, 1925)
Fig. 7 F

1871 Mytilus unguiculatus sp. nov.; Philipps, p. 330, pI. 15, fig. 7 (non Salter).
*1925 Mytilus suprajurensis sp. nov.; Cox, p. 142, pI. 1, fig. 9, pI. 3, fig. 2.
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1929 Mytilus suprajurensis Cox; Cox, p. 168, pI. 4, fig. 1.
1937 Mytilus (Falcimylilus) suprajurensis Cox; Cox, p. 344, pI. 17, figs 1-3.
1955 Dreissena(?) subfalcata (Eichwald); Gerasimov, p. 69, pI. 36, fig. 5.
1965 Mytilus (Falcimytilus) dietrichi sp. nov; Cox, p. 40, pI. 3, figs 15-16.
1969 Septifer(?) subfalcatus (Eichwald); Gerasimov, p. 71, pI. 18, fig. 8.

Malerial. 2 specimens from the Pernaryggen Member at Hartz Fjeld (from GGU 235440-23544],
235540-235541).

Description. Medium-sized, equivalve, strongly inequilateral, inflated shell, sickle­
shaped; umbones pointed and terminal. With strongly pronounced carina running
from the umbo to the posteroventral margin causing a very sharp angulation of the
valves. Dorsal margin convex, meeting posterior margin in a gentle curve; ventral
margin concave; both form a very blunt angle at the posteroventral end. Shell
moderately thick with fine commarginal growth lines. Internal features not visible.

Remarks. F. suprajurensis was described by Cox from the Portlandian of England,
and, according to him (1937, p. 344) varies to some extent in width and curvature.
In 1965, Cox described another species of Falcimytilus (F. dietrichi) from the
Oxfordian of East Africa differing from F. suprajurensis mainly in being smaller.
As the Milne Land specimens are intermediate in size between the two other
species, it seems very likely that they all conspecific. Dreissena(?) subfalcata and
Septifer(?) subfalcatus as figured by Gerasimov (1955, 1969) from the Volgian of
Russia are identical with the Milne Land specimens, whilst d'Eichwald's original
figure of Modiola subfalcata (1865, p. 533, pI. 21, fig. 14) from the Neocomian of
northern Siberia may represent a different species (possibly conspecific with it:
Mytilus commaeformis Zakharov, 1966, pI. 43, figs 1-2).

Autecology. The strongly pronounced carina of F. suprajurensis results in a f1at­
tened and even somewhat concave ventral region which would have served as an
ideal area to rest on the substrate. The cross-sectional shape thus indicates that the
species probably lived like Recent Mytilus, that is, fixed onto the substrate with a
byssus. It can, therefore, be cIassified as an epibyssate low level suspension-feeder.

Fig. 11. Pinna (Pinna) lanceolata J. Sowerby, 1821.
A. MGUH 15443 from GGU 235541; bivalved specimen, right view; x 1. Pernaryggen Mb, Hartz
Fjeld.
D. MGUH 15444 from GGU 137549; bivalved specimen, right view; x l. Pernaryggen Mb, Hartz
Fjeld.
Aguilerella aldingeri sp. nov.
B. MGUH 15445 from GGU 235555; right valve (holotype); x 1. Aldinger Elv Mb, locality 3.
Jsognomon (Isognoman) volalicum Zakharov, 1966.
C. MGUH ]5446 from GGU 235538; bivalved specimen, right view; x 1. Pernaryggen Mb, Hartz
Fjeld.
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Supcrfamily Pinnacca Lcach. 1819. Famil) Pinnidac Lcach. 1819.

Genus pjnna Linne, 1758.
TJfH sfHOD· PmfUl rudis linof. 1758.

Pin"a (Pi""a) /allcea/ara J. Sowerby, 1821
Figs6A; II A. D

·1821 Pltlna lonctoJura sp. 00.... : J. Sov.erby. p. 145. pl. 281 .
.... 1936 Pitlnu COlIStantlnl P. de Lonol; Spath. p. 100. p!. 4-1, fig. 4, pl. 45. figs 5--6.

M/lftrluf. 32 specimens from the Pcrnaryggcn Membcr at I-Iartz Fjeld. Kronen and Bays Fjelde; 2
)pccimens rrom the Ungt/lu Bcd (Ham Fjeld Form111ion) (from GGU 235403-235407. 235440­
2]544\, 235-168-2]5-169. 2]5-198-2]5502. 2]5507-235508. 235513. 2]55)1, 235549, 137515.
1]7549. 1]7726).

Desc:ripfiofl. Very large, narrow, thin-shelled Pimw; dorsal margin slightly con­
cavc. vcntral margin slraighl to weakly convex, both diverging slighlly and reg­
ularly from the umbo IOwards the postcrior end. Postcrior margin Iruncate, form­
ing blunt angles wilh the venlral and dorsal margins. Umbones blunt; with median
carina running from the umbones IO the posterior margin dividing shcll into Iwo
nearly equal halves; arca dorsal af the carina with 8 Io 9 radial ribs which. in somc
cases. fade away lowards the poslerior end; area ventral to the earina with 5-8
radial ribs which are confincd to Ihe region adjaceOlto Ihe carina; only Ihe firsl 4-5
ribs arc dislinet, the OIhers fade away lowards Ihe vent ral margin. The ribs on the
arca venlral to Ihc carina start aboul I cm from Ihe umbones and incrcasc in
numbcr whh increasing distance. In addition Ihere are regular conccnlric folds an
Ihe venlral half of the shell which fade away towards the median carina and arc
strongesl near the venlral margin. Cross-section of Ihe val ves changes from quad·
rale near the umbones to diamond-shaped near Ihc poslcrior margin.

Remarks. The Mitne Land Pinlltl reach a size af over 25 cm. They have been
dcscribed as P. eonslamini de Loriol by Spalh (1936), a species which, judging from
de Loriol's figure (1874, pI. 19, fig. 2) may be a synonym of P. faneeofala, but
whieh seems to have straightcr ventral and dorsal margins. The Milne Land speci­
mens were later an included by Zakharov (1966, p. 69) in P. suprajllrensis d'Or­
bigny, a species which has, however, a higher numbcr of ribs (10--15) Ihan P.
faneeofata (8-9) an the dorsal part af the shell, but whieh is otherwise very sim il ar.
Thc CaraIlian speeimens of P. faneeo/ma described in detail by ArkelI (1933, p.
219, pI. 28, fig. 5, p!. 29, figs 1-3) seem Io be narrower than Ihe Milne Land forms;
Ihis may, however. largely be due to laleral erushing af the shells.

AllIeeofogy. At one horizon within the Pemaryggen Member (Ihe so-called Pinna
Bed) P. fanem/ata occurs in high density with numerous individuals in life position
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Fig. 12. Pj/l/II/ (P.} itmct'oflll'l prcSl.'Tvcd in
lire posilion. Pin"!J Bcd, Pcmaryggcn Mb,
Ham: Fjeld. Scalc in ccnlimclrcs.

slacked c10sely to each other (scc also Aldinger, 1935. p. 98 ff). They occupy a
morc ar less vertical position within the sediment with che umbones dirccted
downwards (fig. 12). This is identical to the life position af Recent Pimw which
ncarly all live as endobyssate suspension~feeders (e.g. Vonge, 1953). In the mod­
em PimlQ carnell, for example, the shell is usually abaul half buried in the sedi­
ment, although some specimens are found living epibyssale, alIaehed (O hard sub­
strates (Stanley, 1970, p. 137). Trophic group: high level suspension-fecder.

Order Plcrioida NeweIl, 1965. Subordcr Plcriina NeweII, 1965. Supcrfamily Pleriacca Gray. 1847.
Family Bakevelliidac King, 1850.

Genus Aguilere/fa Chavan, 1951.
Type species. Pt'rl/IJ kobyi de Loriol, 190 l.

Aguilerella aidillgeri Sp. nov.
Fig. Il B

Ho[otype. MGUH 15445 from GGU 235555 from Ih.: A1dinger Elv Memhcr al localhy 3.

DerivUlio IIominis. Afler H. Aldinger, Ihe firs! person IO make a dClal1ed studr of Ihe Mesozoic geology
of Milne Land.

Malt!riiJ/. 46 specimens (parily moulds) from Ihe Aldinger Elv Member al localhy 3 (from GGU
235554-235556), and easl of Bays Fjelde (234833-234834).

Diagnosis. Rhomb·shaped Aguilere/fa with straight anleriar margin forming an
angle af 700 to 800 with hinge line; umbones nearly terminal.
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Descriprion. Rhomb-shaped, weakly inflalcd shell; umbones ncarly terminal, not
prolruding; dorsal margin straight, (arming an angle bctwccn 70° and 800 wilh
anterior margin which is straight and direcled postcriorly. Ventral margin very
convcx, poslcrior margin gently convcx to ncarly straight towards junclion with t he
dorsal margin. Shcll thin; surfaee smooth ar cDvercd with some irrcgular growth
lines. Ligament area narrow, wilh mulliple ligament pils; anlcrior tccth missing;
one narrow and subhorizontai poslcrior toolh in lefl valvc, two in right valve.

Remarks. A. aldingeri ean easily be scparaled from other Middle Jurassic Io Lower
CretaceousAguilerefia species: A. kobyi (de Loriol, 1901, pl. 7, figs 5, 6, 6a) from
the Oxfordian af Swilzerland is more quadratc; A. pselldoperna Chavan (1952, pl.
2, figs 1-3) from the Oxford ian of Normandy is a1so more quadrate and has more
prominent umbones; A. obliqua Lycett (1863, pl. 34, figs 2, 2a) from the Forest
Marble (Bathonian) of England is far more obliquc and narrows towards the
venlral margin; A. varia"s Zakharov (1966, pl. 23, figs 1-7) from the Volgian af
norlhem Siberia is alsa more oblique (the umbonal angle varying between 380 and
620

). The same is true of A. anabarelIsis (Krimgolts, 1953, pI. 6, figs 9-1 O) from thc
Russian Ncocomian which has an umbonal angle between 480 and 590 (Zakharov,
1966, p. 80).

A. aft/ingeri occurs at only a few horizons within thc Upper Oxfordian. bul there
occasionally forms pavemenls wilh only a few Ol her species present.

AlItecofogy. Like other bakevelliids, A. aldingeri was most probab1y byssale. It is
hcre inlerpretcd IO have lived epifaunally, with eilher the slraight anlerior or dorsal
margin resling on the substrale. A dustering habit, which seems likely, could nOl be
proved. Trophic group: high level suspension~feedcr.

Family Isognomidae Woodring, 1925.

Genus Jsogl/omon Lighlfoot, 1768.
Type species. Osm!u patla Linne, 1767.

Isogl/omon (Isognomon) volllricum Zakharov, 1966
Figs Il C; 13 A-B: 14 A-B

v.1936 /sog'lOmoll aff./. bouc1lUf(/i (Oppel): Spaih. p. III. pI. 42. fig. 12. pl. 43. figs la. b.
°1966 /sogtlomOlI ~o/atimm sp. nov.; Zakharov, p. 85. pI. 27. figs la, b. pl. 28. figs 1-2. pI. 29. fig. 2.

MlIIeria/. 43 spccimcns from Ihc Pcrnaryggcn Membcr al Hart'! Fjeld, Kronen and Bays Fjelde. and
from the uppcr part of Ihc Krcbscdal Membcr al Kronen and Bays Fjelde (from GGU 235407.
235411-235412.235420.235423,235427, 235440-235441. 235469. 235475. 235481, 235497­
235502.235506.235512,235522-235523.235531. 235538. 235549,137550).
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Fig. 13.1sogllomon (lsogmJIIlOfI) I'olll/kll/ll Z3kh~rov. 1966.
A. Il. MGUH 15447 from GGU 235441: bivalvcd spccimcn. righl (A) and :lnterior (B) vicws; x 0.75.
Pcmllryggcn Mb. j-Iartz Fjeld.

Descriplion. Shell large, thick, inequivalve and incquilateral, higher than Ion g,
compresscd; umbones terminal, protruding slighlly anlerior1y; antcrior margin
concave below beak, then slightly convcx ar nearly straight. Ycntral margin well
rounded, poslcrovcntral margin protruding wing-likc. Postcrodorsal margin also
forming a wing (= postcrior auride) which is flal, but not distinclly set off from the
more obtuse umbonal region. Shell smoolh, with com marginal growth lines and
lamellae. Young individuals wilh straight commissure; al the adult stage, commis­
sure Iwisted to a varying degree with right valve concavc and lefl valvc convex.
Pallial line enlire, consisting af a row of smalt pits; adduclor muscle scar large.
Ligament eXlcrnal, heighl of ligament area varying, wilh parallel-sided, vertical

J B~lklln nr, 144
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ligament pits which are regularly arrallged and slightly wider than lhe intervals
bClwccn them.

Mcuslucmelrls. GGU sample h h" a
137549 13.0 lA
235531 10.2 8.7 83"
235538 4.2 3A
235440 l 1.8 10.8 89"

Remarks. The MUne Land specimens are generally broadcr Ihan the North Si­
berian ones and the posteroventral wing is less pronounced. Olherwise their fea­
tures are idcntical. Thc Milne Land material exhibits a fair degree of variation, in
particular with regard IO outline and degree of shell torsion and the specific featu­
res are only found in adul! specimcns. /. gibbllnl (Eichwald, 1868, pI. 23, figs Ia, b)
secms to differ in oUlline. Eichwald's original dcscription and figurc are, however,
poar and /. volaric/lm mighl well prove to be a junior synonym of I. gibbut1l.

Awecofogy. I. volalicwll has been found in neSlS in sevcral cases prescrved in life
posilion. The species seems Io have Iived byssally altaehed in small dusters wilh the
commissural planc verlieal and thc umboncs buried in thc scdimenl (Fursieh,
1980). It ean thus bc classificd as a scmi-infaunal, high lcvcl suspension-fccder.

Supcrf<tmily Pcctinacca Rafincsquc. 1815.
Family 01lytomidac Ischikawa, 1958.

Genus OXytOltlll Meek, 1864.
T}'pe species. A vicula "'Ul'lls/eri Bronn, 1830.

OXYfOma (OxyfOma) illequivafve (J. Sowerby, 1819)
Fig. 6 B-F

°1918 AviCII/a illequiva/vis sp. nov.; J. Sowcrby, p. 78. pI. 244. figs 2,3.
1'.1936 OxylOl/lu txpUflSU (Phillips): SpaIh, p. 97, pI. 42, figs 4-7.

1978 Oxy/omll (Oxy/oma) jm'tlllivll/v/, (1. Sowerby. 1819); Duf!. p. 54, pI. 4, figs 7, 9, Il. 13. 15-19,
21-23. ICXI.fig. 17.

Mtl/eria/. 51 specimens (mosIly left val\'es) from Pernaryggen Membcr al Harlz Fjeld and Kronen; 2
spccimens from the Cardioceraskløfl Membcr al Cardioceraskl0ft (from GGU 235401-235405,

Fig. 14./soguomo" (lsug"oI/lOlr) vala/icu", Zakharov. 1966.
A. B. MGUH 15448 from GGU 132550: sleinkern. right (B) and anlerior (A) views; x 0.75. Per­
n<tryggen Mb, Har(Z Fjeld.
e. MGUH 15449 from GGU 137549: inlerior of righl valve; x 0.75. Pernaryggcn Mb, Ham Fjeld.
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235411-235412. 235430. 235440-235441. 235443-235444, 235464. 235468-235469.
135486-235487. 235489. 2354')8, 235500-235502. 235510. 235514. 235536. 235538.
2355.40-235541. 235544. 235559, 235568, 2355711).

Descrip'ioll. Incquilalcral, vcry incquivalvc. thin shell; lefl valve inflatcd, right
valvc anly weakly convex. Hingc line long, straight, abouI four-fiflhs af shel1
length; lefl valve obliqucly ovale, umbonal region slrongly inflatcd, umbo saliclll,
siwatcd ncar thc antcrior end af shell; postcrior auriclc well developcd, pointcd.
and with moderate to deep poslcrior subauricular sinus; antcrior <ludde small;
ornament consisling af well spaccd. roundcd radial ribs bctwecn which fainler
sccondary ribs are intercalatcd. Right valve less inflaled than left, smaller, subor­
bicular; umbo situaled about one-third of shelllenglh from anterior end; poslcrior
auricle large. pointcd. but subauricular sinus less pronounced than in left valve;
antcrior auricle smal!. clearly separaled from Ihe flan k by a groove, with byssal
notch; anlcrior and posterior margins slightly convcx, vcntral margin well roundcd;
ornament not prcscrved.

Re/llarks. The specific idclltification of Jurassic Oxyroma has, in the past, posed
ll1lljor problems. particularly the distinction between O. eXpllllSlIlI1 (Phillips) <llld O.
illcqllilla/ve: This problem is discussed in Waagen (1901), Gillet (1924), Arkeli
(1933, p. 191), Cox (1940, p. 98), and morc rcccnlly Duff (1978, p. 56). Despite
Ihe cHorts af these authors, the classification af Oxyroma is slill in nced of clarifi­
cat ion. Duff (1978. p. 57) uses the nearly equal size of the val ves of O. exp(l!/sul1J to
make a diSlinetion from O. illequivall'e in whieh the right valve is eonsiderably
smaller th,lIl the left onc. Dnc bi-val ved spedmen from Milne Land. allhough not
completc, shows the left valve IO be considerably hlrger than the right val ve, and il
is on Ihese grounds that the specimens. which Spalh (1936, p. 97) identified as O.
expallslIIl1, are refcrred IO O. illcquil'a/ve. The same style af ribbing ean be found in
both species; tllUs ribbing seems to be unsuilabJe for specific determination. Most
specimens from Milne Land are relatively small-sized.

AU/cc%g)'. The well developcd byssal notch idenlifies O. inequil'a/I'e as a byss,lIe
form. ils oblique shape and the elongatc postcrior auricle may have facililated the
separation af ex halen I and inhalent eurrents (Yongc, 1953). Stanley (1970. p. 32)
noted that the presence af an c10ngate posterior wing in Recent Pteriidae usually
seems to coincide with a free swinging mode of life (attachcd to alcyonarians).
Jurassic Oxytol1Ja mayaiso partly have been pendant (sce also Duff, 1978. p. 16)
alIaehed to hydrozoans etc., or bysally altachcd to shelIs and shdl debris on Ihe sea
floor. Accordingly O. inequiJlall'e ean be c1assificd eilher as a high level or low level
suspension-fecder.
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Famlly Enloliidae Korobkov. 1960.

Genus Entolillm Meck, 1865.
T)fH sptCia. Ptctrtl drmwus Phillips. as illUSIraled by Oucnsledl. 1858.

Entoliwn (Ellto/illm) comeo/um (Young & Bird, 1828)
Fig.15C

-1828 P«letl romrolus sp. nov.• Young &. Blrd. p. 2J.!. pl. 9. fig. 5.
1978 Eri/otium (Emo/ium) comrolum (Young &. 8ird); Duft. p. 62. pl. 4. fip 25. 29. JO. pl. 5. fip

3-5. texl-fig. 20.

Ma/ef/uf. 14 speeimens from the Kosmocerasdal Member allocaiilY 4 (from GGU 23556\. 235565).

Descriptio". Equivalve and ncarly equilatcral shcll, subovalC Io subcircular; um­
bones smal!. pointcd, mcsial; umbonal angle bclwccn 100"-105". Auriclcs small.
subcqual; angle belwcen anterior auric1e of right valvc and anlerodorsal margin
considcrably more obtusc Ihan Ihal bclween poslcrior auriclc and posterodorsal
margin. Auric1es scparatcd from nan k by faint groovc. Anlcrodorsal margin
straighl or slighlly concave, poslcroclorsal margin slightly concave; ventral, post-

Fig. 15. Entolium (Emofium) Qrbirufur, (J. Sowerby. '817).
A. MOU H J5450 from GGU 235403: righl valve; x I. PemaT)'ggcn Mb. Ham Fjeld.
B, D. MOUH 15451 from GGU 235403; interior of right valve; 8. x I: D. x 2. Pernaryggen Mb,
Ham Fjeld.
E. MOUH 15452 from GGU 235405; bivalved spttimen. righl view; x I. PemaT)'ggen Mb. Ha"l
F,eld.
Enloitum (Emo/lum) romrolum (Young ol Sird. 1828).
C. MGUH 15453 from GGU 235561; right vah'c; x I. Kosmottrasdal Mb. klcalily4.
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enor and anterior margins c"cnly rounded and suborbicular. Shell slTongly com­
pressed, very thin; ornament consisling af numcrous, very fine commarginal
growth lines which arc also found on Ihc auriclcs. inlerior af shcll not scen cxccpt
auricular crurae.

Remarks. E. corneo/llm is quilc com mon in the upper part af the Kosmocerasdal
Member, bUI seems to be missing from higher horizons. including the Upper
Oxfordian Aldinger Elv Membcr.1t correponds in part lo'Pectetf (EmoJium) cf. P.
fE.) demissus Phillips' as rcoordcd by Spalh (1935, p. 56).

AlI/ec%g)'. TheTe can bc lillie doubt thai likc some Recent pectinids E. comeolutn

was frcc-Iiving, mobile, and ablc IO swim. This is indicatcd by the near-symmctry
and lhinncss af thc shcll and thc lack af a byssal nOlch (see "Iso Duff, 1978 p. 16).

Enroliwll (EllIolium) orb;culare (J. Sowcrby, .1817)
Fig. 15 A-B. D-E

·1817 P«It'n orbiculuris Sp.IlOV.: J. So...crb). p. 193. p!. 86.
1843 P«tl'n nummuluru sp. nov.: Fischcr. p. 135. pI. 5. fig. 4.

\.1936 I:.Illolium nunrnruluris (FISCbc'r): SpaIh. p. 103. pl. 41. figs 9. lOa--<:. pI 42. figs 11a-b.
\' 1936 I:.Ilfolium sp. ind.: Spaih. p. 104. pI. 45. fig. l.

\.1947 Enlolium nunrnruluns (FlSChtr): SpaIh. p. 37. pl. 5. figs 5. 6. 9.

MUft"nul 204 spccimcns from ItIe Pcmal)ggen Member al Han:l FJCId. Kronen and Ba)'S Fjelde (from
GGU 235401-235407. 235·U 1-235414. 235416. 235420-235423. 235427-235429, 235442­
235444, 235464. 235468-235469. 235471-235472. 235475. 235482. 235489. 235491. 235494,
235498-235502. 235510-235511. 235513-235514. 235516, 235530. 235534. 235538. 235540,
235542.235548.235553.235559. 235571): 7 sp..--cimcns from Ihc Cardioccrasklofl Mcmbcr al Car­
dloccraskløfl (235544-235545).

DescripliQII. Suborbicular subcquilateral, subequivalvc shcll; umbonal angle vary·
ing bctween 115" and 120" in adult spccimens. Auricles rclativcly small, triangular,
subcqual on right valve: slightly projecting above hinge line; auricles of left valve
cqual; anterior auricle of right vulve forming a less oblUsc angle with nank than
posterior auricle. Auricles distinetly set off from nank by thin groave. Antera- and
postcrodorsal margins slightly concavc to straight, rcmaining margin well roundcd:
Ieft valve slightly marc innatcd than right valve. Surfaee af lefl valve, including
auricles. smooth, providcd with vcry faint commarginal growth lines: on the right
valve these growth lines are accompanied by groovcs which arc only sharply de·
fincd tawards the vcntral margin; the spaces bctween the grooves are about Ihree
times the width af the c1evated grooves themsclves. lnlcriar af right valve ",ith twa
auricuiar crurae, the anterior af which cxtends well bcyand the auride whilst the



39

poslcrior stops at aboul Ihc point wheTe thc auricle meets Ihc Oank. On bolh sides
af the smal! resilifer a thio groove cxlcnds which ruos parallel to the hinge. Interior
af lefl valve not observcrl.

Remarks. Judging from the vanallon found among species af Cretaceous E.
orbiCIIlart! (figured, for example. in Woods, 1902, pI. 27, figs 1-13) il is difficull IO
find argumCnlS for keeping thc Upper Jurassic E. m,mmu/are as a separate species.
Allhough showing relalivcly lillie variation Ihemselves, thc Milne Land specimens
faU well within the range af E. orbiculare. E. nummuJare is, Iherefore, regarded
heTe as a junior synonym af Sowcrby's E. orbicufare. This species has been recently
redescribed in detail by Dhondl (1971), who did nol, howcver, fefer to thc Upper
Jurassic specimens. E. orbiclIlare is thus a vcry long ranging species, arising at least
in the Kimmeridgian and extending up to the Turonian. On Milnc Land, it is one of
thc commOllcst species, forming a distinct association, but also occurring in several
at her faunal associations.

Awecology. In shape and size comparable to E. comeol/lm, E. orbiclllare probably
had a similar mode of life: frec Iiving an thc substratc, and most likcly capablc of
swimming for short distances likc many Recent thin-shcllcd peclinids.

FImily Pectinidle Rafinesque. 1815.

Genus CamplOneCre5 Agassiz i" Meck, 1864.
T)'IN sp«in. P«l~" km J. So>\erby. 1818.

CamplOllectes (CamplOnecteS) morilli (de Loriol, 1867)
Figs 16 A-C; 23 E

-1867 P~Clelr Morill; de Loriol: de Loriol. p. 107, pI. IO, figs 6, 6 B.
v.1936 Caml'lOnecles morill; (P. de Loriol); Spath, p. IOS, pI. 41, figs 5-6.
v.1936 Camplontclt.s suprajllrensis (Buvignler): Spath, p. 106, pI. 41, ligs 2-4. pI. 42, fig. 9. pI. 43,

fig. 4.

Mm~riQ/. 69 sp«imens from the Pernaryggen Membcr al HaTtit FJeld, Kronen and Bays Fjelde. 6
spccimens from the CardlOCCraskloft Membcr at Cardioeerasklofl. 3 sp«imens from Ih<- Kos­
moeerasdal Membcr at localily 4 (from GGU 235401-235407. 235411-235·U2, 235424-235425,
235427-235429, 235431, 235440-235441, 235443-235444. 235464. 235468-235469. 235481­
235482. 235486-235487, 235489. 235491. 235505. 235513. 235528, 235538, 235540-235542,
235544. 23554S-235557, 235561. 235567, 235578.137417).
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Descriplioll_ Shell smal! IO mcdium-sized. incquivalvc. slightly incquilatcral, sub­
circular: higher tha" long, right valve weakly innatcd. lefl ...alve modcratcly in­
flalcd. Auriclcs dislinct, anlcrior auricJc ncarly h\icc the length of posterior
auriclc; anlcrior auriclc of right valve sublrapezoidal in oUllinc, wilh decp byssal
nOlch below vcntral margin; ctenolium well devclopcd. Lefl ...aive "carly symmCI­
rieal. right vah'c ral her asymmclric wilh antcrodorsal margin sJighlly concavc. Shel1
ornament consisting of numcrous fine, radial groovcs usually punctatc ncar the
umbones: towards thc vcnlral margin. the grooves rrequcntly bifurcale. Ornament
of auriclcs simila r IO that of thc umbonal region. ClCccpt on the anlerior auriclc of
thc right valve ....here Ihc radial ornament is wcakly dcvclopcd and com marginal
lamcllae dominale. Umbonal angle usually around 900.

MetullrememJ. GGU sample I h hll(%)
"

I~II(%) I~.", u
235404 1.95 2.05 105.1 1.10 56.4 0.55
131550 3.40 3.65 101.3 1.85 54.4 1.10
131417 3.25 3.50 101.7 1.80 55.4 1.05
235411 3.55 3.95 111.3
235468 2.60 2.85 109.6
235468 2.80 3.25 116.1 1.45 51.8 0.90 SS'
235538 2.60 2.75 105.7
235549 3.55 4.00 112.7 90"

Remarks. Spath (1936. p. 105) dcscribed 1\\0 species of small Camprolleeles from
Milne Land. C. moritl; and C. stlprajllretlsis (Buvignier). There is. howevcr, lin Ic
doubt that Spath's specimens reprcscnt onl) onc specics. C. morini, and that thc
more as)'mmctric righl valvcs \\cre misidentified by Spath as C. slIprajtlretlsis.

Aldecofogy. C. morilli was most probably an epib)'ssate species. resting with its
right valve on thc sen floor.

Fig. 16. COmplOlr/!CII.'J (ComplO,rl'ctl'$) moriJri (dc Loriol, 1861).
A. MGUH 15454 from GGU 137550: lefl valve; x 1. Pernaryggen Mb, Ham; Fjeld.
B. MGUU 15455 from GGU 137411: ldl valve; x l. Pernaryggcn Mb. Ham Fjeld.
e. MGUH 15456 from GGU 235580; rubber eas. of omamcn, of lefl valve; x 3. Pcmaryggen Mb,
Kronen.
CumplOllrclN (BQreioll«trs) br~IIllmdi (Ravn, 1911).
D. MGUH 15451 from GGU 235460; bivah'ed spccimen, righ, vie .... ; x l. Aldinger Elv Mb.localily
25.
E. MGUH 15458 from GGU 235572; lefl val ..c; x I. Aldingcr Elv Mb...alle) oorlh of Cardio­
ccTllskløh.
F. MGUH 15459 from GGU 235572: risJl' \"3I"c; x l. Aldmgcr El.. Mb. vallC} oorlh ol CardlO­
ccrask"'fl.
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Subgenus 8oreiolleCfeS Zakharov. 1965.
TJ{W sp«ia. P«I~" WIC'lUS J. SO.... crb). 1822.

CamplOlleCles (BoreiolleCfeS) praecillClllS Spath, 1936
Fip 17 A. B; 18; 19 A. B

.... ·1936 C(W1fJlQ//tC'ft:S pra«incms sp. nov.: Spath. p. 104. pl. 40. fig. 6, pI. 41. fig. I.
1965 Camp/olr«/a (Boreion«'a) brt'l';allris sp. nov.; Zakh;lro.... p. 73. pI. I. fig. l. pl. 2, figs 1-2.
1966 Camplotr«les (8QreiQneClcs) brt'l'iallris Zakharov: ZakharOIl, p. 48, pI. 14, pI. 15. figs 1-4.

Mawria(. 16 spo::cimcns from Ihc Pcrnaryggcn Membcr al Harll. Fjeld. Kronen and Bays Fjelde (from
GGU 235403-235405. 235413-235414. 235450. 235488. 2355 ll. 235525, 235580, 137422, 137487.
137516.137547).

Descriplio", Very large, circulaT, ncarly equilalcral shell, incquivalvc; left valve
moderalcly convcx. righl valve slighlly convex. nallcr Ihan lefl valve; shell thick.
especiaIly in thc umbonal region, smOOlh excepl for grO\lolh lines. Auriclcs mode·
ralel) large and clongalc. wilh raiscd commOlrginallOlmellae and radial rows of fine
punctae. The poslerior auriele is hardly sepOlralcd from Ihe nan k, whilsl the an­
lerior onc is distinclly sct off by a groove. Auriclcs subcquOlI in 1cnglh, thc antcrior
one with pronounccd byssal nOlch and well dcvclopcd ctenolium. Ligamenl pit
small.lriangular. in righl valvc nankcd by two blunlleclh. lnleriordorsal margin of
auric1es wilh nUl11crous ncar-vcnical groovcs 'lOd ridges followed venlrally by a
horizonwl groovc an each side. POltlial line pillcd. paral1c1 IO margin. wilh sinus
near byssal nolch. Adduclor muscle sear subcircular.

GGU sample
137422
lJ7697
235405

,
16.5
11.3
17.1

h
16.3
10.7
15.6

hil (%o)
98.8
9-'.7
91.2

"'.7
6.85

I.fl (%)
58.7
60.5

Remarks. Zakharov (1965) groupcd vel) large camplonectids from the Uppcr
Jurassic into Ihe subgenus Borekmecles. According 10 him (pers. comm..
November 1979) his C. breviallris falls into thc synonymy of C. praecillctlls, Iheir
only difference bcing Ihc shortcr au rides of Ihe formcr. As only a few complete
specimens are available, il is difficuh to cSlablish Ihc range of varialian af lhc
species. C. cillCIlIS (J. Sowerby, 1822, p. 96, pI. 37 I) and C. imperiaNs (Keyscrling,
1846, p. 295, pI. 15, figs 1-3) scem IO be dosely rclated Io C. praecillctus, Ihc main
diffcrcnlialing fe:ll ure being Ihc grcalcr Icnglh of Ihe auridcs: the poslcrior auriclc
is in addilion usually scparalcd from thc nan k by a dislincl groove. However,

Fig. 17. Cllmp'QII«'n (BQ,~j(m""n)p'ø«JnClUS SpaIh, 1936.
A MGUH 15460 from GGU 137422; Inl~rior of righl ...al~·~; )( 0.5. P~mar)""cn Mb, Ham rJCkI.
B. MGUH 15461 from GGU 235450; bi~"3I~'~d sperimen. n&hl \IC"; )( 0.5. Pcmlu')"ggcn Mb, Hanz
rJekl.
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Fig. 18. Camp/ancClI'S (Boreiollec/I'S) praednC/lIS SpaIh. 1936.
MGUH 15462 from GGU 235405; bival\'cd spccimcll. right vicw; x 0.5. Pcrnaryggcn Mb. Harlz Fjeld.

dClailed studies af more CXlcnsivc maleri al might provc {hat all af thc above
mentioned species should bc rcgardcd as synonyms in which case C. cif/ClllS would
have priority.

Amecology. Adult specimens are very thick-shcllcd (up to 7 mm) and must have
livcd stationary an the sea noor as low level suspension-fecders. The well dc­
veloped clenolium suggcsls that Ihc illdividuals were bysally attached.

Camplonec/es (Boreionecles) broen/uf/di (Ravn, 1911)
Figs 16 D-F; 20; 23 B, H

°1911 Pec/Fn (C(lmpIOII/,CIeS) brom!lmdi sp. nov.; Ravn. p. 465. pI. 34, figs 5--6.
1966 ComplOflt'CIt'S (Boreiollcclt'S) brOl'"lumli Ravn: Zakharov, p. 44. pI. 8. figs 1-2. pI. 9, fig. l.

Malajal. 44 complete sheIIs and numerous fragmenls from lhe Aldinger Elv Member :tt loc:tlilies 3, 5,
25 and 26 (from GGU 235453-235456, 235458, 235460-235463, 235554-235556, 235572, 235573).

Fig. 19. CamplOl1et'/es (Boreiol1ec/es) praecinr/U$ Spalh, 1936.
A. MG UH 15463 from GGU 235488: inlerior of right valve: x l. Pcrnaryggen Mb, Han1. Fjeld.
B. MG UH 15464 from GGU 137697: sleinkem, righl view:}( I. Pcrnaryggcn Mb. Hartz Fjeld.
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Fig. 20. Sleinkems of Campton«ln (8.) bf1Nnfundi; piB on IIle su:inkems rorrespond IO s...ellings on
tl'K: inside af ItIe Ieft vah-es.. 1lJe) rcprescnl (Ile reaaion of lbe animais to lbe xli"") of boring
bamacks. A. MGUH 15465 from GGU 235461; x 0.75: B. MGUH 15466 from GGU 235461: x
0.75. Aldingcr Elv Mb. Iocalily 25.

Descriplioll. Large, inequivalve, cquilalCral, circular shell; right valvc flal IO very
slightly convcx, lefl valvc inflalcd, strongly COllVCX; shcll Ihin. Lcngth of <lurides
usually betwccn 40 and 50% af shcll lcnglh. Anlcrior ,lUride longer than postcrior;
wilh modcratcly deep byssal nOlch; both au rides af righl val ...c scparatcd from
Oanks by groovc which is parlicularly dislincl in thc case af the anterior auridc;
there is a well dcvclopcd ctenolium. Umbonal angle incrcasing with size of shell; in
young spceimcns usuaJly bctwccn 90" and 100", in adull spccimcns mainly around
110". Surfacc af shcll covered with very fine concentric striae which are eut by
equally fine radially diverging groovcs, this crcating a rcticulate pattcm; ornament
similar an aurides, but an anterior auricle af right valve fine commarginallamellae
dominant. Interior af shell smooth; hinge line with small triangular ligament pil.

lI1t'usurt'ml'flU. GGU sample I h hll(4) l, IJ(%) I~.., n
235463 6.7 6.7 100.0
235580 8.9 9.0 101.1
235461 8.1 8.5 104.9
235554 8.25 8.3 100.6 3.4 40.9 1.9
235460 7.9 4.0 50.6 2.. IO"
235572 2.9 3.0 103.4
235572 6.3 6.4 101.6

Remarks. C. broen/lindi is the commonest faunal element af thc Aldinger Elv
Member (henee its formcr name 'Peclen Sandstonc') where, in places, it forms
dcnsely packed shell beds. Dcspitc lhe vcry high abundance of thc species it is
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dirricult to eXlraC! complc IC spedmens from the hard sandslonc, and only rarcly is
the ornament preserved.

Awecology. Thc drcular outlinc, thin sheIIs and high umbonal angle indiea!c IhM
C. broen/willi was probably ablc to swim. Mosl swimming pectinids rest with thcir
right valve (which is usually thc more convcx) an thc substrate. This was very
probably the case wilh C. broenlllluJi, although the right valve is nal. Such a life
position can bc dell10nstnlled by the presencc af boring cirripeds and phoronids
which - ncarly exclusively - occur an the convex lefl valves. ThaI they colonised
the sheIIs whilst the animais were still alive is shown by the facl that the biv,llvcs
reacted IO the activity af the borers by dcpositing additional layers af shell malcrial
on Ihe inside af Ihe shell (fig. 20). The boring aClivily wus Ihus obviously reslricted
to the exposed valve which must have been Ihe left ane.

Among swimming pcclinids those are good swimmers in which lhc upper valve is
more convcx than Ihc lower valve as this cross-sectional shapc forms an cfficient
hydrofoil (Stanley, 1970, p. 38). By analogy, C. (8.) broenlw/di was probably also
il good swimmer.

CamplOlleCles (Boreiollecles) cf. C. (B).) validus (Lindstrom, 1865)
Figs21 A. B; 22

,\faleria!. 6 spccimcns from thc Cardioccraskløft Mcmbcr al Cardioccraskløfl (from GGU 2]5545.
137687).

Descriptiotl. Shell large, orbicular, incquivalve, equilateral. thin. Righl valve flat,
left valve moderate1y in flat ed. Auricles moderately lang, about 50% af shell
Icngth; antcrior auricle of right valve wilh byssal notch, and separated from flan k
by distinct groove. Maximum inflation of left valve slightly posterior and dorsal of
centre; anterior part of left valve relatively flat. Shell smoolh, pcrhaps due to wear.

1I1etlSuremenls. GGU sample
235545
235545

I
9.9

10.1

h hil ('10)
10.1 102.0
9.6 95.0

Remarks. Lindstrom's (1865, p. IS, pl. 3, figs 5--6) Peclell validus from Spitsbergcn
(see alsa Sokolov & Bodylevsky, 1931, pI. 3, figs 1-2) seems to be comparable in
size and shape. However, as Lindstrom's specimens arc incomplete, a precise com­
parisan is impossible. The spccimens figured here differ clearly from lhe other (Wo
8oreiorlectes species found an Milne Land. They are less inflalcd than C. broen­
lw/di and C. praecinctllS and. above all, exhibit a marked asymmetry of the infla­
tion of the lefl valve.
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Fig. 22. CømP'Qnrcta (Bortion~,u) cf. C. (B.) .'ølidus (Lindstrom. 1865) MGUH 15468 from GGU
235545: bivahed specimen, lefl \'icw: X I. Card)oce~k"'hMb. Cardioccraskløfl.

AlIlecology. In addition to resting with the flat right valvc on lhc substratet C. d. C.
va/idus was probably a modcratcly good swimmer. This is indicated by the
planoconvcx cross-section, the Ihin shcll and Ihe circular Qullinc.

Subgcnus CamptocJlIamys ArkelI, 1930.
T)'Ix' species. Ptcf('/l rntertt'xms Roerner, 1839.

Camptonectes (Camp/Dch/amys) Sp.
Fig. 23 A

MatcriøJ. I spccimen from lhc Pcmarywn Member al Kronen (from GGU 235499).

Fig. 21. Cømplon«us (Bortiorltc'U) cf. C. (8.' l'Qfidus (Lindstrom. 1865).
A. B. MGUH 15467 from GGU 2]5545; bivalved specimen, lefl (A) and right (B) viev.s: x I.
Cardtocera5kløh Mb, Cardioa:l1ISklofl.

• a....._ I"
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Descriptioll. Mcdium-sizcd Camptochlamys; higher than long; right valvc slighlly
convcx, lefl valve modcratcly convcx. Ornament uf right valvc consisling ef
numemus radial ribs \'o hich are crossed by numemus. ncarly equally strong. cen­
centrie ribs creating a rcliculalc pallcm.

Remarks. The poor prcscrvalion ef the specimen does not allo\\' a morc prccise
idcnlificalion.

Amccolog)'. EpibySS31C 10\\ level suspension-fecdcr.

Subgenus CoslicampWllectcs subgcn. nov.

/Jt'fII'II/lU "oll/mis. Costa (Lal.) • rib.

Diagl/osis. Cml/ploflecfes with ornament ef li Camplollec/es sensu stricto and radial
ribs ncar the anterior margin.

Remllrks. Therc are no other Mcsozoic pcclinid bivalvcs with 5uch an ornament
known in the lileralure. The divaricale pUllelate pattcm is typical of CamptolleclC's

S.S., whilst the radial ribs rcscmble those of CIr/amys s.s. Thc combination of both
fCalurcs in one species juslifics placement in a nev. subgcnus.

CamplOlleCleS (CoslicamplOlleCles) mi/lle/tull/ellsis sp. nov.
Fig. 23 C. D. F. G

1folOlJ~. MGUH 15472 from GGU 235561 from 11M: Kosmocerasdal Membcr al Iocahly 4

INril'(l/Io nomillis. ~lIlnelandc.-nsrs (Lal.) - adJCClin:' \O MIJnc Land.

Fig. 23. CamplOm:aes (CamplochlaIl1Js) sp.
A. MGUH 15469 from GGU 2354<)9; bi ...ahed specimen. righl ...ic~·; x I. Pcrnaryggen Mb, Kronen.
CamplOllfXles (Boreiolll'l'les) brO/mIl/lilli (Ra n. 19J I).
Il. MGUH 15470 from GGU 235456: righl al ...e: x J. Aldillgcr 1:'.1... Mb, localily 26.
H. MGUH 15471 from GGU 235554; Jerl "'al\'c; x l. Aldingcr El ... Mb, localily 3.
ComplO"fXlt·S (Cos/;cumplOlleclt's) ml/lldllm/"/lsis sp. no....
C, F. MG UH 15472 from GGU 235561: righl ... aJ ...c (hololYpe): c. x J: F. x I. Cardioceraskl"fl Mb.
CllrdioccraskJofl.
D. MGUH 15473 from GGU 235561: intcrior of righl ...al ...e: x l. Cardioceraskklft Mb. Car·
duxcrasklofl.
G. MGUH 15474 from GGU 235561: nmamenl of righl ...al\c: x 4. Cardiocerask1øfl Mb. Car­
diocerasklofl.
(umpfon«ta (CumplOnK.a) mortfu (de Loriol. 1867).
E. MGUH 15475 from GGU 235404: intcrior of right ...ah·c: x I. Pcmaf)'ggen Mb. HlU1z Fjeld.
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MU/Nitl!. 4 spccimcns from thc Kosmoccrasdal Mcmbcr atlocalily 4 (235561-1 to 235561-4).

Diagnosis. SmaU CamptotleCles, right valve slightly convex, left valve unknown.
Ornamcnl consisting affine radially diverging groovcs which arc punctate; antcrior
margin af right valve with abeut 8 to IO fine radial ribs, 4 IO 5 af them dislinct, thc
olhcrs crowdcd lowards anlcrior margin.

Descripliotl_ Shell smal!. Ihin, oval, higher than long; anly right valve known, which
is slightly convex and incquilalcral. the anlcrovcntral POl" of shell being larger than
the poslcrior pan. Antcrodorsal margin straight IO slightly conC3ve, anleroventral
margin convex, well roundcd. Auricles well dcvclopcd, lengt h about 50% af shcll
length; posterior auriclcs much smaller Ihan Ihe anterior, thc latlcr scparalcd from
the flan k by a groovc; anterior auride Wilh byssal nOlch; clcnolium well developcd.
Ornament of shell consisting of numerous fine radially diverging punctalc groovcs
which bifurcate towards tile venlral margin. Ncar the alllerior margin Ihey arc
crossed by 8 to IO fine radial ribs, the first 4 IO 5 dislincl, Ihe remainder crowded
towards Ihe anlerior margin. Ornamenl of poslcrior auride consisting of radial
punctale grooves, whereas on anterior auriclc com marginal lamelIae are more
conspicuous.

Mfasurrm~"IS.

235561-1
GGU sample

1.55
235561-2 1.65

h

1.85

hJI(%) I.
0.7 45.2
112.1 0.85

VI(%)
0.4
51.5 0.5

Remarks. C. miJne1andeflsis resembles C. lens in shape and ornamental ion. but
differs in Ihe presence of radial riblets near the anleriar margin af the right valve.
Unfortunalely no left valves have been reco\"ered so Ihal Ihe description is as yet
incomplete.

Alltecology. C. milne1andeflsis probably rested byssally anached with ilS righl valve
on the substrale and livcd as a low level suspension-feeder.

Family lluchiidac COlt. 1953.

Genus BIlchia Rouillier. 1845.
1)'/H sprcies. A vicula mosqul'llsis von lluth, 1844.

Buchia Iifldslroemi (Sokolov, 1908)

·1908 Auul/o Iindstr~mi sp. IlOV.: Sokolov, p. II. pl. I. fig. 16.
1981 Buchia fjndslr~mi (Sokolov, 1908): Zakharov, p. 72, pI. 5, figs 1_4, tell-fig. 7 d.

Matrnoi. 2 spccimens from lbe Bays Elv Member soulh of Bays F,ekk (from GGU 234071).
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Rema,ks. The (wo specimens (ane right and ane lefl valvc) arc figured and briefly
described by Surlyk & Zakharov (1982); (hey are mentioned here for the sake of
complclcness. Two fUrlher specimens, found in the Cardioccrasklofl Member al
Cardioceraskløh, probably also belong to this species, bUI are too badly preserved
to al10w precise idenlification.

Awecology. Compare 8. mosquensi.I.

Buchia mosquensis (v. Buch, 1844)
Fig. 24 A-e, E

°1844 A ,';cllla mosq/lt!nSU sp. nov.; Y. Buch. p. 537, pI. 6. fig. I.

190-1 AI/cdla pull/l$ii Keyserling: I\hdscn, p. 178. pI. 6, fig. 7.
"'.1936 Bm::hitl mosqlltnsis (v. Bueh); Spalh. p. 98. pI. 42. figs la-<l. f-g ('IOn pI. 42. fig. Ic)

1981 Bile/rit, IIIQSqllt,rsis (Buch, 1844): Z3kharoy. p. 83. pI. 9. fig. 12. pl. 10. figs 1-4, pl. l L figs

1-8, pI. 12, figs l-S. pI. 13, figs 1-6. lcxl-figs 12,24 d.

!'t1olerjo{. 197 specimens from lhe Pcrnar)'ggcn Mcmbcr and Aslancdal Membcr al HarlZ Fjeld. Kronen
and Ba)'s Fjelde «(rom GGU 235401-235407. 235411-235412. 235416. 235420-235425, 235427­
235429, 235440-235445. 235447. 235451. 235464. 235468-235469. 235474. 235478. 235482,
235485-235487. 235489, 235493. 235496-235498. 235500--235502, 235510. 235514. 235516.
235523. 235527. 235534-2355]5, 235538, 235540-235542. 235546, 235548, 235552.
235559-235560,235577.235580).

Descriplioll. Medium-sizcd, oblique, variable shell, much higher Ihan long; high ly
inequivalve; right valve fecbly convcx with roundcd kec1 running from thc scarcc1y
projccting umbo to the posterovenlral margin; area anlerior af kccl nat. Left valve
highly convcx with slrongly incurved umbo and bcak which is slighlly prosogyrate.
Hinge line short, straight; with short poslcrior auriclcs; righl anlcrior auricle small,
cXlcnding towards lefl valve and Ihus nOl in the plane af the hinge line; resting in
small triangular socket anlerior of bcak in left val ve. Very distincl subauricular
nOlch present.

Generaloutline of shell obliqucly ovate, elongalc in a posleroventral direction;
wilh brand, rounded anleriar and less strongly convex poslcrior margin. Shcll
ornament consisting of irrcgular, well spaced, acutc commarginal ribs af differing
slrenglh and sometimes very faint radial sIriae.

Remarks. B. mosquf"sis is Ihe commonest BucJiia species in Milne Land
occurring al most horizons wilhin lhc Volgian, although usually in low numbcrs.
Thc sheIIs exhibit a wide range of variation both with regard IO ornament and
shape.

AUlecology. The presencc of a dislinct subauricular notch indicaics Ihat the species
was byssale; nests of B. mosque"sis found in near life posilion an ammoniles
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suggesl thai thc species livcd in epifaunal dusters, with thc umbo dircctcd down­
wards and the animais rcsling on thc antcrodorsal margin and anterior side of thc
lef. umbo. Trophic group: medium level suspension-fccdcr.

Buchia rugosa (Fiseher de Waldheim, 1837)
Fig.. 24 D

*1837 IrlocerQnlUS rug05lJ sp. no.... ; rlSChct de Waldhcim. p. 175. pI. 46. fig 2.
]9J6 Burhia rugO$Q (Fischcr): SpaIh. p. 100. pl. 42. ligs 2a-b.
1981 81lrhltl rugOSQ (Fischl.'t Waldhcim. 1837); Zakharov. pl. 9. figs l-Il.

MIl/tmaf. 3 lefl \'al\cs from thI.' Pernaryggen Member at Kronen «(rom GGU 235514, 235557).

Descrifu;OIl. Mcdium-sizcd Buchia, similar to B. mosquclIsis, but wilh ornament
consisling ef few coarsc commargillal folds and general shcll shapc Icss recurvcd
than B. /1/osqllctlsis.

Remarb. The vcry coarse ornament of thc thrcc Milnc Land spccimcns distin­
guishcs them from the othcr", ise very similar B. mosqlleflsis.

AllIecoiog)'. See B. mosqlll'/Isis.

Fig. 24. Buc/urI mosqlU'lIJis (v. Buch. 1844).
A. MOU H 15476 from GnU 235475; bl\'al\'oo specimcn; x I. Pcm3f)ggen Mb. Ham; FJl'ld.
B. MOUH 15477 from GnU 235403; kft valw; x l. Pemar)ggen Mb, Hanz Fjeld.
C. MOUH 15478 from GGU 235429; bivalvcd specimen.left vje\lo'; x I. Pernal')ggen Mb. Hanz Fjeld.
E. MGUH 15479 from GGV 235429; ngh. valve; x l. Pemaryggen Mb, ~llI.rlz Fjeld.
BllChlU ,ugosrI (Fischcr. 1837).
D. MOUH 15480 from GGU 235514; left valve; x l. Pemaryggen Mb. Kronen,
PrUl'bllchill kirghisellSis (Sokolov. 1902).
F. J. MGUH 15481 from GGU 235458; bivlllved specimen. right (F) and dorsal (J) vie..-:s; x I.
Aldingcr Elv Mb, I()(;alily 26.
G. MGUH 15482 from GGV 235460: ler. valve; x l. Aldingcr Elv Mb, locality 26.
H. MGUH 15483 from GGU 235554: left valve; x l. Aldingcr Elv Mb. locality 3.
l. MGUH 15484 from GGU 235554; bival\·edspccimen. dOl-:sal vie...; x 5. AldingerElv Mb.locality 3.
PlunmopJU rudiCJ/Q (Phillips. 1829).
K. MGUli 15485 from GGU 235428; lefl \alve; x I. Pemaf)'ggen Mb, lianz Fjeld.
M. MGUH 15486 from GGU 235441; left \'alve; x l. Pemaf)'ggen Mb, Hanz FJCld.
P/ugiostomu ;ru:russutum (d·Ekh.. ald. 1868).
L MGUH 15487 from GGU 235486; lefl valve; x I. Pemal)ggen Mb. Kronen.
N. MGUH 15488 from GGU 235537; lefl v.lve; x J. Pemaf)'ggen Mb. liam; FJCId.
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Genus Praebucllia Zakharov, 1981.
Typt, spn·it,s. "mcbl/(/rifl orit'JlIII/is, Zilk harov. 1981.

Praebuchia kirghisensis (Sokolov, 1902)
Figs 24 F-I

1902 AllCd/il kirglrise"s;s sp. no.... : Sokolov. p. 374. pI. 14. figs 1-5.
1911 Allcellfl kirglrisellSi5 Sokolov; Ravn. p. 455. pI. 32, figs 2a-c.
1981 Pmebucirifl kirslrisensi5 (D. Sokolow. 1902); Zakharov, p. 60. pLI, figs 5-7, pl. 2, figs 8-9.

lexl-fig.8a'-b'.

llfater;al. 73 spceimens from lhe Aldinger Elv Member al localities 3, 5 and 25 (from GGU
235452-235458.235461-235463. 235554-235556. 235573): l spccimen from lhe Kosmocerasdal
Mcmber at locality 4 (235565).

DescrifJtioll. Medium-sizcd, strongly inflated, obliquely-ovale shell, incquilatcral,
nearly equivalve; Icfl valve morc strongly innated than right; umboncs inflated,
silualcd aboul onc-third of shell lenglh from the antcrior end; beaks slrongly
incurved, orthogyrate or slighlly prosogyrate. Anlcrior sector short, posteroventral
p<lrl of shell lang; <lnteroventral and posterodorsal margins near-parallcl; right
valve wilh small anterior auricle and well developed subauricular sinus. Shell very
thin; surfaee covcred with numerous very fine radial riblets which fade lOwards
centre, and more prominent commarginal growth lines.

Re/11arks. The genus Praebtlcllia was ercctcd by Zakharov (1981) and differs from
BIIchia milinly in Ihe morphology of the hinge, particul<lrly in the position and
morphology of the ligament plate. P. kirghisel1sis is one of the commonest bivalvcs
within the Aldinger Elv Membcr al Mill1c Land.

Au/ecology. The presence of :l byssal nOlch indicales lhat P. kirghisensis was a
byssale species probably resting on the anterior and umbonal region of the rcla­
tivc1y Icss innated right valve. In this way the posterior shell region (site of the
inha1cnt canal) would have been al a eonsidcrablc distance from the sea floor and,
at the same time. the byssus would have exlcllded straight into Ihe subSlrale.

Family Tcrqucmiidac Cox. 1964.

Genus PlacJll10psis Morris & Lycelt, 1853.
TYPI' SPI'C'il'5. I'llIcrmopsis fihrOSll Laube. 1867.

Placunopsis radiara (Phillips, 1829)
Fig. 24 K. M

·1829 Orbim/a? rfl(//(l/(J sp. nov.: Phillips. p. 130. pI. 4. fig. 12.
1853 f'/acwropsisjllrellSi5 Rocmcr; Morris & LYCCll, p. 6. pI. l. figs 8il-b (no,) RQcmcr. 1836).
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1861 P/aclUwpsis simi/is sp. nov.; Whilcavcs, p. 126. pI. 9. figs 1-2.
11863 Allomio sp.; Dollfus. p. 88. pl. 15. fig. 5.

1865 Allomio dislro(f(l sp. nov.; d'Eichwald, p. 411, pI. 19. figs la-b.
1865 P/acuflOpsis jurt'llSis Roemcr; d'Eichwald. p. 408, pI. 19. fig. 12 (nml Rocmcr, 1836).
1867 Placuflopsis f)'ct'lIi sp. nov.; de Lorio!. p. 116. pI. 11. fig. 5.
1874 Placunopsis f)'emi Loriol: de Loriol. p. 229, pI. 25. fig. 9.

? 1883 I'laCllllopsis cf. P. jllfCllSis Roemcr; Lahuscn, p. 91. pl. I. fig. 12.
1929 P/ucUIlQPsis rodiOlO (Phillips); ArkelI, p. 49. pI. 3. rigs 4-5.
1930 Allomill columbiollu sp. noy.; Crickmay, p. 53. pI. 14. figs 4--6.
1936 PfaClltlopsis rlldia/a (Phillips); ArkelI. pI. 52. fig. 14.

v.1936 PIUClIIIOpsis afr.I'./yceui Loriol; Spaih. p. 109. pl. 42. fig. 13.
1955 Anomia l)'cClli (Loriol); Gcrasimov, p. 121. pI. 22, lig. IO.
1966 AI/omio J'pll/hi sp. nov.; Zakharov, p. 116, pI. 51, lig. 3. pI. 52. ligs 2-3.
1969 Allomio dismu:lo Eichwald; Gerasimov. p. 69. pI. 17. figs 1-2.

Malt'rial. 5 lefl val\"es from lhe Pernal)'ggen Membcr al Ham: Fjeld and Kronen (from GGU 235428.
235441. 235447. 235486-235487. 235580).

Descriptiol/. Thin, medium-sized, inequivalve, suborbicular shell, variable in out·
line; lefl valve slightly eonvex; umbo submarginal, dcpressed; ornament consisting
af numerous fine radiating striae, sinuous and frequcnlly interrupted by commar­
ginal growth lines and, at irregular intervals, by folds.

Remarks. As has becn notcd alrcady by sevcral authors (e.g. ArkelI, 1929, p. 49)
erosion af the tip of the umbo of the left nive often produccd a foramcll-like hole
and this has caused many authors (sce synonymy list) to place the species in lhe
genus Allomia. There is, however. no byssal foramell in the right valve and con­
sequently lillie doubt that the species is a Placullopsis and not an Allomia.

AU larger Pfacullopsis, described so far in the literature. seem to belong to P.
radia/a. A highly variable out line as in P. radiata is quite usual in cemented bivalves
and variable ornamenl is also fairly characteristic. P. jllrellSis (Roemer, 1836) is
considerably smaller and may thus represent a second species (for differenl opinion
see ArkelI, 1937. p. vii) to which also P. supraj/lrclIsis and P. ralllinea (Buvignier,
1852) as well as several other smal! P/acllIlOpsis would belong.

Alltccology. P. radiara was a fixosessile species, which cemented its right valve ania
hard substrates such as other sheIIs ar fragments af shell. Trophic group: low level
suspension-feede r.
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Supcrfarnily Limacca Rafincsquc, 1815. Family Limidae Rafincsquc, 1815.

Genus Lillwtll/a Wood. 1839.
T)"p~ J'P"cics. P('f/Fn s"b(lIIricu//llll MOlllagu. 1808.

Limatu{a consobrina consobrina (d'Orbigny, 1845)
Fig. 25 C. F

-1845 Lit/lU ("Qnsobrina sp. nov.: d'Orbigny. p. oH7, pI. 42, figs 5-7.

Mmer;al. 16 spccimcrls from thc Pcrnaryggcn Mcm~r lIf Harlz Fjeld lind Ihc Cardioccraskløfl Mcmbcr
Il! CardioccrasklMI (from GGU 235447. 235468-235469. 235544. 235566. 235569).

Df.'scriplioll. Smllll, obliqucly ovale shell, slightly highcr than long, cquivalvc. au­
riculalc, wmid; hinge line straight and short. auddes smal1 and subcqual; an­
tcrodorsill ridgc abscnt. Ornament consisting of l S to 17 (usua1Jy 16) strong radial
ribs which UTC scparatcd by broad, smQOlh and slightly concave suld, at the ventral
margin about twicc Ihc widlh of Ihc ribs. Thc ribs are mosl conspicuous in the
central part of the shell. 80lh anterior and posterior ends of shetl sll1ooth.

MCiJ$lIr('IIU'lI/s. GGV sample
235468

I
1.9

h
22

h/l(%)
IIS.8

Remark.f, L. cOllsobriflll is widespread in the Boren! Upper Jurassic, but also oceurs
in Ihe Subboreal Province (c.g. Normandy). In Milnc Land it is rare exccpt for anc
horizon in the Cardioceraskløft Mcmbcr, whcre it forms a significant pari of the
bentllic fauna.

Awecology. Thc broad, flattcned anterior of Ihe shel1 provides an ideal resting aren
from which the byssus could have extended straight dawn into the sediment. In
terms of lrophic group. L. eOl/sabrina was a medium Icvel suspcnsion-feeder.

Fig. 25. P~·t'll{/(}lim(·u d. P. flre/iea (Zakharov. 1966).
A. MGUH 15481) from GaU 235522: bivalvcd spccimcn. right view; X I. Pernaryggcn Mb. Bays

Fjelde.
Lios/rea(?) sp. indet. I
B. MGUH 15490 from GGV 235S 17; bivalved spccimen right view: x l. Pernar)'ggen Mb. Kronen.
LimotIIIII .onsobrill(l COlIsobr;'l/l (d·Orbigny. 1845).
C. MGUH 15491 from GGU 235544: lefl valve: x l. Cardioceraskløfl Mb, Cardioceraskløft.
F. MGUH 15492 from GGU 235489; righl \'al\'e: x I. Pernaryggcn Mb. Kronen.

Lmwmlil clJlIsobri/w lIIulliclJS/{l/a subsp. nov.
D. MGUH 154<)3 from GGV 2354BI); bivalved spccimen (hololypc). lefl view; Pcrnaryggcn Mb.

Kronen.
E. MGUH 15494 from GGU 235403: lefl valvc; X l. Pcrnaryggcn Mb. Ham Fjeld.

M)'oplwrdlu (M)'op/lQrl'1/a, illgC/1S (Lycel\' 1872).
G. MG UH 15495 from GGV 137430: lefl valve: x l. Pernaryggen Mb, Han7. Fjeld.
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Limafula consobrina mul/ieostara subsp. nov.
Fig. 25 D. E

1-Iololyp(, MGUH 15493 from GGU 235489 from the Pernaryggcn Mcmbcrof Kronen.

/l1(J(('fia/. 7 spedmcns from Ihe Pcrnaryggcn Member al Hartz Fjeld and Kronen (235403-235405.
235489. 235491. 235516. 235546).

Deril'Ulio IIom;,,'s. Muhicostatus (Lal.) '" ",ilIl m:ln)' ribs.

Diagllosis. Shapc and outline likc Limulu/a cOl/sabril/u cOllSobri!la, bul wilh J9-22
radial ribs.

Ilfl'IiSII"'tI,,'n/S. GGU sample
235489-1
235489

1
1.9
1.2

h
2.1
1.3

h/l(%)
110.5
108.3

Remarks. L. cOllsobrina multiCOSllutl differs solcly by ilS greater numbcr af ribs,
five af the specimens havillg 19, the rcmaining IwO 20 and 22 rcspeclivcly. The
available malcrial is nOl sufficient to arguc for li separation at the species level. L.
cOl/sabril/O mu/ticosrma overlaps stratigraphically wilh L. consobril/lI cOl/sobril/lI
although thcy do not occur in thc samc bcds.

AU/ecology. As L. cO!lsobrinll c:oflsobrilltl.

Gcnus P/agioslOma J. Sowcrby, 1814,
·/)'p(' species. f'lagioSlOmll gigwu..a J. Sowcrby. 1814.

Plagiosroma illcrassalUm (d'Eichwald, 1868)
Fig. 24 L, N

°1868 Lima i,rcrWiS//W sp. no\'.; d'Eichwald. p. 476. p!. 21, figs 3a-b,
v.1936 Lima (l'llIgios/QIIl/I) sp. nov. ?indcl.; SpaIh, p. 106, pI. 46. fig. 5. pI. 47, fig. IO.

1955 Lif/lil i,rerllssllIa Eichwald: Gcrasimov. p. 109, pI. 22, fig. 9.
1966 Lima (f'lagioslollla) incrassatll Eichwald; Zakharov. p. 64, pI. 17, figs 1-2.
1969 Lillia (P/llgioSlOma) hKraSSUIa Eichwald; Gcrasimov, p. 66, pI. 12, fig. L

Mataia/. 20 spceimcns from thc Pcrnar)·ggcn Mcmbcr al Hartz Fjeld and Kronen (from GGU
235411-235412, 235420-235423, 235428. 235430, 235443-235444. 235451. 235486-235487.
235491, 235496-235497, 235537, 235546).

Descriplioll, Obliqucly Ovale, opisthoclinc shell, lengt h slightly cxcecding height,
modcratcly inf1atcd; shcll smooth cxcept for vcry fainl growlh lincs. Posterior



61

auricle largcr than 3nlcrior. with growlh lines morc conspicuous than on rest of
shell. Ligamcnl pit broad; anlcrior umbonal ridge well defined, straight to slightly
conc3ve. with cxcavaled lunulc in fronl af il.

RemlIrks. The Milne Land specimens correspond c10sely to d'Eichwald's figure af
Lima j"crassata. Another smoolh species, Plagiostoma call'uUl Zakharov (1966. p.
66, pI. 18, figs 1-5) is less elongate, but otherwise very similar. Most Milne Land
specimens have bccn bored by cirripcdcs ar phoronids, which is unusual considCT­
iog the very low overall percentage af bored shelIs in the Pernaryggcn Mcmber.

Awecology. Likc mosl other limids, P. j"crassawm was cpibyssalc. Very likcly il
resled an the substrate an its antcrior umbonal ridgc similar to the Triassic P.

lineal11m (sec Scilachcr. 1954). In terms of lrophic group P. illcrassomm was a high
level suspension-feedcr.

PlagioslOma sp. iodet.

MQ/~rjaJ. 3 fragmented spccimcns (from GGU 235420-235423. 235486-235487) from Ihe Per­
nar)'ggen Mcmbc:r at HllrlZ Fjeld and Kronen.

Remarks. Asceond, mueh rarer species of Plagiostol1U1 has distinct radial ribs
which are separated by broad sulci about 2 112 times the width of the ribs. As no
complete specimen is avaitable, no specific idenlification ean be attempted.

Genus Pseudolimea ArkelI in Douglas & ArkelI, 1932.
T)"fH sfHCia. PfQgioslQmQ dupficQ/Q J. de C. So",~rb)'. 1827.

Pseudolimea er. areliea (Zakharov, 1966)
Fig. 25 A

... 1936 Lima (Ps~ljdQlim~Q) aff. L (P.) bfQk~i Cox; Spath, p. 107. pl. 45. figs 7a, b.

M(//eriul. 2 spceimcns from thc Pcmaryggen Membcr al Bays Fjelde (from GGU 235522).

Descripliofl, Small-sized, slighlly longer than high, obliquely ovale shell, moder­
ately gibbous; anterior umbonal ridge ill-defined. Umbones salient dorsal to hinge
line; beaks situated in the centre of moderate ly long cardinal area; auricles of
nearly equal size, Ornament consisting of 22 ribs; poslerodorsal and anlerodorsal
parts of shell smooth.

Meøsurement. GGU sample
235522

I,., h

'.1 "­22
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RemGrks. As in bolh specimens 110 dctails af thc ribbing has bccn prcscrvcd, 110
precise idcntificalion is possiblc. I-Iowcvcr, both shapc and numbcr af ribs closcly
compare to Pseutlolimea llre/ilYI Zakharov (1966. p. 62, p!. 16, figs 6-11). MOSl
likcly, the Milne Land specimens bclollg la Ihis species.

AIlIecology. Epibyssalc, low level suspcnsion-feeder, probably resting wilh one af
thc vulves on il firm subslralc.

Subordcr OSlrcina Fcrussac, 1822. Sup<:rfamily OSlrcacca RafincS<luc. 1815. Family Gryphacid<lc
Vyalov. 1936. Subfamily Gr)"phacinac V)alov. 1936.

Genus Lim'lrea Douvillc, 1904.
Typ<' SP/'fifS. OSlr('(J s"h/tmIl'IlOSIl Dunker. J846.

Lioslrea piaslica (Trautschold, 1860)
Fig. 26 A-B. D

*1860 Gsm'u plas/iea sp. nov.; TraUlschold. p. 339.
1935 Os/n'/I sp. ind.; Spath. p. 54. pl. 9. fig. 6. pI. IO, fig. 4.

v.1936 Os/m~ bOIlOlliu/' Sauvagc: SpaIh. p. 102, pI. 39. figs 10--12. p!. 49. figs 6a-b.
1966 Liostrl'u plas/iea (Traulschold); Zakharov. p. 112, pl. 37, fig. 4, pl. 38. fig. 2.

Mli/erial. 64 spccimcns from Ihc Pcrnaryggcn Mcmbcr al I'lartz Fjeld (from GGU 235406-235407.
235411-235412. 235429-235430. 235447, 235480. 235498. 235500-235502, 235538. 235549) and
Kronen (235486-235487. 235489. 235491. 235507-235508. 235557. 235559).

Descriptioll. Medium-sized IO large Uostrea, relatively thin-shelled, very variable
in out line, but mainlyoval to subcircular. Left valve renecling the form af Ihe
cncrustcd surfacc; right valvc modcnllely to strongly convcx, with well dcvelopcd
umbo. Ornament af right valvc consisting of concentric folds of varying strcngth;
xcnomorphic ornament, corrcsponding to lhe morphology of thc cncruslcd surfacc,
is frcqucntly prescllt.

Remarks. L. plas/ica is thc cornmonest oystcr within thc Uppcr Jurassic of Milnc
Land. It cxclusively cncruslcd ammonite sheIIs, usually growing from Ihc umbilicus
outwards. The xenomorphic ornament is oflen Ihercfore that of whorl nanks of
ammonites (fig. 26 A, B).

Awecology. Ccmcnted low level suspcnsion-feeder. The relationship bctween L.
plas/ica and the amrnonites which scrvcd as a substrate (Epipallasiceras is a par­
ticularJy common subslratc) is still not c1car. Cope (1968) found Ihc samc oyster as
well as Liostrea 11Illfti{ormis cncrusting ammonilCS in the Kimmeridgian of south-
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Fig. 26. LiQSfm~ plusriea (TrauIschold, 1860).
A. MGUH 15496 from GGU 235447; right valvc; x l. Pcrnaryggcn Mb, Hanz Fjeld.
8. MGUH 15497 from GGU 235480; right valve; x l. Pcrnaryggcn Mb, Ham Fjeld.
D. MGUH 15498 from GGU 235557; bivalvcd spccimcn, dorsal view; x l. Krcbscdal Mb. Kronen.
Lios/Tea(?) sp. indet. 2:

C. MGUH 15499 from GGU 235453; bivalvcd specimcn. righl vicw; x I. Aldingcr Elv Mb. localilY 26.

ern England. According to him, the oysters wcre largel)' confined IO the lowcr
surfaee of the ammonites Iying on the sea f1oor, whcreby the region around lhe
peris!ome and part af the opposilc whorl scclion (that is the areas in actual canlael
with the sea f1oor) arc usually free of oysler cncrustation. He concludcd that
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growth af the oysters was posl-mortem and thai encruSlation look place on the side
of the ammonitc shell facing the subslrate.

In the Milne Land examplcs usually both sides af the ammonilc afC cncrusted,
frequenlJy by several individuals. IC the cnc(ustation look plaee post·morlem. il
more probably Slaned on thc side af the ammonilc shcll (nciog upwards. as il is
highly unlikcly that the convcx right valves af L. plastica could have grown wilhin
thc narrow space (iC indecd any CXiSlCd at all) bctwcen the ammonilC shcl1 and Ihc
substralc. Rcworking af thc ammonite shelIs, during which thc cncrustcd and
thcrdorc hcavicr shcll surfaee came lo rest Oll thc substrate, is Ihen li prercquisilc
to enable colonisation on both surfaces. Howcvcr, symmclrical encrustation could
equally have been thc resull af epizoic growth during the Iife time af the ammo·
niles. The folIowing facts supporl this: a) the reslriction of L. plaslica to ammonites
although plenty of other hard substrates were available (e.g. large IS08"011l01l,

Camplollecles etc.): and b) Ihe relatively thin sheIIs of L. piaslica as compared to
mOSl other oysters of comparable size. Unfortunately Ihe available material is nOl
well enough prescrved IO allow reconstruction of growth direct ions and Ihus con­
firm or rejecl Ihe possibiJiIY of pre-mortem encruslation, but it is hopcd Io gain
further information from malerial from other parts of Ihe Jurassic. For thc moment
the possibility ean not be dismissed Ihat L. plostica did nOl bclong to Ihe benlhos,
bUI lived commcnsally on ammonilcs.

Lioslrea(?) Sp. indct.
Fig. 2S B

MIJlerio/. I spccimen (from GGU 2355t7) from lhe Pernar)'gg<:n Member al Kronen.

Descriplioll. Large, pear·shaped, Ihick·shelled, nat, lobate oyster; surface
ornament consisting of coarse commarginal growth rugac.

Remarks. With only one spccimen available for sludy it is nol possiblc to evaluale
the range of varialion in Lioslrea(?) sp. inde!. I. A precisc gcneric and specific
designalian seems inadvisable as no internal features of the shell such as ligamenl
pil and shape and position af thc muscle sear are secn.

AlIlecology, The single specimcn of Liostrea(?) sp. indet. 1 is cemented an a large
shell of Is08"0",0" volaticllm. Trophic group: low level suspension-feeder.

Lias/rea(?) sp. indet. 2
Fig. 26 C

Mø/e,iD/. 3 spccimens from Ihc Aklinger Elv fo,lemtxr soulh-.....esl of Kronen, Iocalil)' 25 (from GGU
235453-235455).
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Descripliofl. Medium-Io largc-sized oyster; outline oval. higher than lang. Lefl valvc
convex, right valvc nat ar slighlly concave. Attachment area smal!. Shcll sUfface

covered with irregular concentric growth lines ar smooth.

Remarks. Thcsc specimens are again kepi in an informal pOSItion for the same
rcason as given above. Onc af the specimens rcscmblcs DellOidellm delta (Smit h)
and L. praeollabaremis Zakharov (1966, pl. 38, figs 3-6, pI. 39, figs 1-2, pI. 40.
figs 1-2), bUIIhe figurcd spccimcn is rat her differcn!. As all three specimens come
from one horizon, il scems unlikcly Ihal se....eral species are rcprcscntcd, but Ihal all
belong to Dnc high ly variable species.

Awecofogy. The specimcns scem to have had onty a sma]] auachment areaj thcy
might in faet have spcnt some part ofthcir lives resling freely on the sca floor. Thcy
ean bc ciassificd as eemented or reciining low level suspension.feedcrs.

Subfamily Exogyrinac Vyalov, 1936.

Genus NIUlogyra Bcurlcn, 1958.
Type species. Gryphot!all(ltlo J. Sowcrby. 1822.

Nallogyra lIaIla (J. Sowerby, 1822)

°1822 Grypll11ea IrllllO sp. nov.; J. Sowcrby. p. 114, pI. 383.

For synonymy and clI:!cnsivc dcscriplion sec ArkelI (1930. p. 175) and Pugaczcwska (1971).

MlUerial. 19 specimens from the Pcrnaryggen Membcr at Harlz Fjeld and Kronen, l specimen from Ihc
Aldingcr Elv Membcr at localily 26 (from GGU 235401-235405, 235468-235469, 235514.
235555-235556).

Descriptioll. Small, kidney-shapcd to oval oyster, very variable in shape; left valvc
strongly eonvcx, right valvc nat; umboncs dirccted posleriorly and spiraL
Ornament consisting af growlh lamellae.

Awecology. Compared to ils abundance in the Upper Oxfordian of Norlhwesl
Europe, N. /lalla is rare in the Upper Jurassic of Milne Land. It usually oeeurs in
small c!uslers wilh the individuals commonly cemented Io eaeh other. It ean be
ciassificd as an cpifaunal cemenled, low level suspension-fceder.

Subclass Palaeohelerodonta Newcll. 1965. Order Trigonioida Dall, 1889. Supcrfamily Trigoniacca
Lamarck, 1819. Family Trigoniidac Lamarck, 1819.

Genus Myophorella Bayle, 1878.
Type species. Myophorel/a "odu/osa Dayle, 1878 ('" Trigon;a ,roduloso Lamarck. 180 I).

s Buller;' tu". 144
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Myophorella (Myophorella) ing""s (Lycett, 1872)
Fig. 25 G

°1872 Tngoniu mgros sp_ nov.; L)ttu. p. 24, pI. 8. figs J-3. pl.. 36. figs 5-6.
.... 1936 Tngol/lQ an. T. Ihurmllllfll ConlCJcan: SpaIh. p. 113. pt 41. fig. 8, pl. 42. fig. IO.
"'.1936 Tngonltl sp.; SpaIh. p. 113. pI. 41. fig. 7.

Mal"",,I. 12 specimcns from Ihl,' Pcmaf)gen Membcr al Uanz FJCId. Kronen and Ba)'S Fjelde (from
GGU 235·101-235405. 235442. 235509. 235540--235541. 137430).

Descripliofl. Medium IO large. modcralcly innalcd, sublrigonal sheIIs; umbones
prominen!. onhogyralc, situalcd aOOut aquaTler of shclllcnglh from Ihe anterior.
Anlcrior region shorl: anterior margin evenl)' convcx. swccping round to gentI)'
convcx vcolTal margin. Posterovenlral margin obliqucly truncatcd, nearly straight.
forming a roundcd obtusc angle with Ihe vcnlral margin. Postcrodorsal margin
straighl ncar the umbo and slighlly COllcavc towards the postcrior, forming an
oblusc angle with the postcrior margin. With roundcd carina running from the
umboncs to the posterovenlral margins; another carina cireumscribes the concave
escutcheon. The latter carina consists of a series of low tubcrclcs. clangated in the
direclion of the growth lines and dis'lppearing tawards the posterior end. Posteriar
area nearl} flat. relatively broad. sutxiivided by shallO\\ groove running alang the
middle. af which Ihe ventral is another row af tubcrcles. again clangatc in Ihe
direct ion of gro.... th lines <lnd bccoming less eonspicuaus to.... ards the posterior end.
Aank af shell ornamcnted .... hh rows of Slrong. blunt tubcrcles .... hich. in a fainl
arch. s.... eep forward lo.... ards Ihe anterior margin. Sometimes Iheir coursc is sig­
moidal recurving la.... ards the venlral margin near the anterior shell margin. In
addition mosl af the shcll is co\ered .... ith coarsc. commarginal lamellae.

Interior of shell smooth. pallial line enlire. muselc scars deeply SCl. At the
poslcrior margin therc is a dislinct s.... clling corresponding to Ihe posilion of the
areal groo\'e on the out side of the shel!.

Remllrks. Fahrenkohl (1844, p. 796. pI. 19. fig. 2) figurcd a Myophorellll from the
Uppcr Jurassic af Ihe Moscow region as LyriodolI imermedillm. This species ap·
pears to be very similar to Ihe Milnc Land specimcns. but Ihe spccimen figured by
Fahrenkohl is distorled. Only if beller prescrvcd specimens af M. imermclJjll be­
eorne available. can it bc decided whether Ihe Milnc Land specimens must bc
referrcd to Fahrenkohl's specics with M. i"gel/s then being a junior synonym.

AWl·coiogy. Other Jurassic Myophorellll are frcquently faund in life position (c.g.
Swnlc). 1977; Fursich. 1980) with Ihe posterior end at Ihe scdimenl/water inter­
face and Ihe anterior direcled down into the sediment. Although it cauld nOl bc
obscrved in ils original posilion, ils $Cems safc IO assumc an idcntical gro.... th
posilian for MyopllOrella (M.) i"gens. Trophie graup: low level suspension·feedcr.
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Subclass HeterodonIa Ncumayr. 1884. OrdeT Vcncroidll Adams & Adams. 1856. Supcrfamily
Lucinacca Flcming, 1828. Family Lucinidac Flcming. 1828. Subfamily Myrlcinnc Chavan, 1969.

Genus Discomiltha Chavan, 1952.
Type species, DuoomillJw OeM",,; BigOl j" Chavan. 1952.

Discomillha firma (Phillips, 1829)
Fig. 27A. B, D. F

-1829 l.udtlu lirUll/ sp. nov.; Phillips, p. 140. pI. 6. fig. Il.
V.1936 Lucilll.l sp. nov. aff. L. jnlll:qm,/is d'Orbigny; Spalh. p. 123. pI. 46. figs la-b onl)'.

Malaia/. 77 spccimcns from Ihl.' Krcbscdal Mcmbcr al Hart./: Fjeld (from GGU 23547<). 137453.
]]7461).7 spccimcns from Ihc Pcrnar)ggcn Mcmber al HnTlz Fjeld (from GGU 235427, 235464,
235467,235551) and 2 spccimcns from Ihc Aldingcr Elv Mcmbcr alloc'llily 25 (235452. 235461).

DescripljOfl. Mcdium·sizcd, incquilatcral shcll, suborbicular to subreetangular; de·
gree of inflation variable; anterior region varia bly produeed; umboncs promincnt,
submesial, small (but aeute), prosogyrate, situated slight[y poslcrior of centre.
Lunulc asymmctric, shallow, sharply bounded; escutcheon dcep, elongate. The
exterllal ligament which occupies the escuteheon is often prescrved. Poslerodorsal
margin slightly convcx forming an obtusc angle with thc straighl, sometimes
ob[iquely Iruncalcd, postcrior margin. Ventral margin only feebly convcx fomling
another obtusc angle with Ihc posterior margin. These obtusc angles are caused by
a fainl posterior radial su1cus. Anterior margin well rounded, anterodorsal margin
concave. Interior of shcll commonly with fainl groovcs; pallialline cntire, posterior
adductor scar oval, anterior one very [ong, narrow, slightly arcuate, and separated
for morc than half its length from the pallialline (fig. 28). I-lingc of Ieft valve with 2
cardinal tccth and lobscure anterior laleral. Right valve wilh 2 cardinals, thc
anterior of which is panly obscured by lunule development. Shell surf,lce covcrcd
with numerous widcly sp,lced commarginal lamcllac, with finer growth lines bc­
twecn.

Remarks. Thc shape of Ihe adductor scars, Ihe hinge and the groovcd shell interior
place LIlCilltl timia Phillips in Discomill1Ja, as dcfined by Chavan (1969, p. N499)
(see also Duff, 1978). The species seems to be fairly variable. IndividUiIIs from
large populations (e.g. concrelions in the upper part of the Krebsedal Member, at
the ridge south of Pinnadal) show considerable differences in inflation, degree of
enlargemcnt of the anterior region, surface ornamenl,ltion and dcgree of postcrior
truncation. Although the specimens from Ihe Pernaryggcn Member are generally
somewhal larger. it is impossible to separate them taxonomica!ly, their hinge and
outline being idcntical to specimens from Ihc Krebscdal Mcmber. The spccimen
figured by Spalh (1936, pI. 46, figs la-b) rcpresenlS an extrcmc case of postcrior

,.
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Fig. 28. Musck sean and palliallinc of Du~omjllhQ /ira/a.
MOUH 15500 from GGU 131454; bl\"al\"cd spccimen, right
vie...; )( I. Krebsedal Mb. Ham: FJekl.

Iruncation and rcscmbles Lllcillo jnaeqllalis d'Orbigny (1845, p. 459, pI. 39, figs
6-8) more c10sely than D. /irma. Howcvcr, thcre is a complclc range af variation
bclwccn Spalh's specimen and Phillips' and as thc laller's narne has hislorica!
prccedcncc over d'Orbigny's, il is hcrcin referrcd to D. fir(l/a,

AllIecology. Mosl Recent lucinids live dceply buried in the sediment having con­
Slruclcd mucus-lined tubes for the inhalent and exhalent currenlS (e.g. Stanley,
1970, p. 148 ff.). They occupy a variable position within thc sedimcnl. Whilst the
in halen t tube is always conneeted IO the surfaee af the sediment, the exhalcnt lube
ean also be directcd downwards inlO the sediment. Most Recenl lucinids seem to be
fairly slow burrowers. Since D. firara exhibils a morphology c10scly comparable IO
Recent relatives, it is likely IO have had a similar mode of life. Like them il can bc
c1assified as a low level, dccp burrowing suspension-fecdcr.

Discomi!lha(?) Sp. A
Fig. 27 C. E

v.1936 Lllcina(?) sp. indel.: Spalh. p. 124. pl. 48, fig. 7.
v.1936 Ll«'ina sp. nov. ?indel.; Spalh, p. 124, p!. SO, fig. 9a-b.
v.1936 Lucina sp. nov. d. L. ina~qllallS d·Orbig.ny: Spalh. p. 123, pI. 50, fip 8a-b.

Fig. 27. Dist'omiflhlJ Urala (Phillips, 1829).
A. MGUH 15500 from GGU 131454; sleinkcrn. right view: x L Krebsedal Mb, Ham Fjeld.
Il, D. MGUH 15501 from GGU 235427; hinge (Il) and cxterior (D) of ldl valve; x I. Pernaryggen
Mb, Uarlz Fjeld.
F. MGUH 15502 from GGU 137441; bivalved specimen. dorsal view; x I. Krebsedal Mb, Hartz Fjeld.
DisC'Ol1Iillha(?) sp. A
C. MGUU 15503 from GGU 235575; bivalved specimen, dorsal vicw; x l. Pernaryggen Mb, Ham;
Fjeld.
E. MGUH 15504 from GGU 235575; bivlh'ed specimen, righl vic\lo; x I. Pemaryggen Mb, Hartz
FJeld.
UnicørdilUtl øen" d'Orbig.ny, 1850
G. MGUH 15505 from GGU 235462; lefl vaJve; x I. Aldingcr Elv Mb.localilY 25.
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MOIt'rial. 8 spccimcns from lhe Pcrn8l)ggcn Mcmbcr al Ham. Fjeld (from GGU 235480, 235548,
235575. 131456).

Descriptioll. Shelllarge (Iarges! spccimcn 7.7 cm in Icnglh), suborbicular; umboncs
submcsial. small. aellle, prosogyrate; postcrior margin .....ell rounded, wilhoul
marked postcrodorsal angularity: "'cak angularily al thc posterovcntral junclion.
Venlral margin c\·cnl). bUI somClimcs anly raintly, convex; aotenor margin ,well
TOundcd: with raini postcrior radial depression: esculchcon decp, Ianeeolaic, com­
plctcly fillcd by cxtcrnal ligament: lunule shorlcr, asymmetric. similar IO but
dccpcr than that of D. /irma. lntcrior af shcll with numcrous fine groovcs; hingc
and muscle scars nol scen. $hclJ ornament quilc variable. consisting of numcrOU5
irregular commarginat lamcllac of varying slTength.

Remarks. Although lheir general shape is very dose Io Ihe other Greenland
lucinid, /J, fimw. thesc spccimcns <lrc hcrc onty Icntativc1y rcfcrred IO Discomilflw
as Ilte eritical fcalures for 11 generic idcnlification (hinge, musclc scars) arc nOl
secn. Thcy could well, howevcr. rcprcsent gcrontic individuals of D. /irtlfa differing
from il by larger size. a marc roundcd poslerior, and a somcwhat deeper lunulc.

Awccology. See under D. /irtl/a.

Genus Unicardium d·Orbigny. 1850.
T)JW J/H'f'in. Corbu/ø cørdiOldN Phillips. 1829.

U"icardium aceste d'Orbigny, 1850
Fig. 27 G

1850 Unicørdium A("NI~ sp. no.... ; d·Orbigny. p. 366. no. 307.
v.1936 Mllctrotll)"ø ..rriOlI (Bu'-ignicr); Sp3lh. p. 122. pl. 46. figs 2-3.

Mmailll. 4 spccimcns (from GGU 235460-235462) from Ihc Aldingcr Elv Membcr 2.5 km SQulh-I'..cst
of Kronen. 2 spccimcns (235420) from thc Pemaryggcn Membcr at Lingularyggcn. and 2 spccimcns
from Ilte Uf/gula Bcd al Lingularyggen (235437).

J)escriplioll. Globose, roundcd. somewhat clongalc she]]; umboncs broadly in­
flalcd, slighlly prosogyratc. siluated ahou! lwo·thirds af shelllenglh from the posl­
eriar. Ornament consisling af com marginal ribs which vary in strenglh betwcen lhe
various specimens.

Remarks. The spccimens from lhe Oxfordian Aldingcr Elv Memher c10sely match
specimens from Ihe CoraIlian of England refcrred IO U. aceste by ArkelI (1934, p!.
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42, figs 1-5). Similarly, the lwo spccimens from thc Middlc Volgian Pcrnaryggen
Mcmber fall well within the range of U. acesre as do thc spccimcns from the still
highcr Lil1guJa Bcd. The latter also resemble U. veriOli (Buvignier, 1852, pI. 17,
figs 1-5) and have becn dcscribcd under Ihis narne by Spalh (1936), but arc less
tumid than Buvignier's original.

Alttecofogy. The lack af a pallial sinus suggests that U. DUSU! was a shallow bur·
rower. However, many Recent lucinids construet mucus-lined tubes for feeding
purposes and live deeper dawn in the sediment; the same could have been true of
U. ausU. Trophic group: low level suspension-feeder.

Sl,lpcrfamily Crassatel1acell Ffrussllc, 1822. Family Astartidae d'Orbigny. 1844. Subfamily ASlartinac;

d'Orbigny. 1844.

Genus Asutrfe J. Sowcrby, 1816.
TyPf' sp«it'.J. V..nuJ" sCOIica Malan & Rockcn. 1807.

AstarIe (Astarte) praeveller;s praevefler;s Zakharov, 1970
Fip 29 A-C

°1970 As/an.. (As/an..) pra......n..,is prtJl".'ttl..ri.r sp. cl wbsp. nov,: Zakhoroy, p, 54. pl.. 3. fip 2-5.

Mat..,ial. 25 spttimens from the Pcmaryggen Mcmbc:r al Hanz Fjeld and Kronen (from GGU
235401-235405.235440-235441.235467.235494, 235540-235541. 235560).

Description, Medium-sized. moderalely inflated. triangular shell; umboncs pro­
duccd. poinlcd. prosogyrale. silualcd slighlly anleriorly of cCnlre. Posterodorsal
margin genlly convex, sloping, forming a rounded, very obluse angle wilh lhe
poslcrovcntral margin. Ycntral and anterovcnlral margins convex. cvenly roundcd;
antcrodorsal margin slighlly concave. Lunule moderately dcep, bordered by a fainl
ridge; esculcheon long, lanccolatc, well dcfincd. Inncr margin dcnliculaled. Hingc
with 2 cardinals. I poslerior laleral and I anlerior laleral loolh in each valve.

Shell ornamcnl consisling of numerous fine commarginal ribs.

Measuumenu. GGU sample
235467
235541
235440

I
1.92
2.09
2.20

h hll(%) II
1.90 98.9 0.45
2.00 95.7 0.52
2,12 96.4 0.65

1,/1(%)
23.4
24.9
29.5

, VI(%)
1.00 52.1
1.13 54.1
1.18 53.6

AUlecology. Several spccimcns of A. praeveneris praeveneris arc encrusted by thc
inarliculale brachiopod Orbiculoidea latissimo. In most cases Ihe brachiopod is
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Fig. 30. Rcoonstroeted lire position of ASiaT/t (A.)

pr(l('\'''If'ris prut!'Ylleris ....ilh OrlnrulOldm lø/wuna
(Sovo"crb» cncrusling Ihc po5lerovenlral pari of shcll.
Skclch of MGUH 15507 from GGU 235540: Per­
naf)ggcn Mb, Hanl. Fj('kl. Scale: l cm.
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silualcd "car Ihe poslcrovcntral margin suggcsling thai this pari af Ihe shell was af
particular attraction to Ihe brachiopod. In 1""0 cases Orbiculoidea spccimcns arc
found in Ihis position an both vulves. This strongly suggcsls that Ihc cncruSlation
look place while Ihe bivalvc was alive, and il seems likcly thaI Ihc brachiopods
bcncfitcd from Ihe inhalcn! curTenl cnlering Ihe bivalvc shcll in Ihe poslcroventml
region. This commensal rclalionship provides us wilh a clue lowards Ihe life posi­
lian af A. praevelleris praevelleris: il musl have lived scmi·infaunally or very shal·
lowly buricd in the sediment, orientllled verlically with thc posterior end frcqucnt ly
cxposed and allowing colonisation by Orbiculoit1ea (fig. 30). Trophic group: low
level suspension-fceder.

Fil. 29. As/ar1t (Aslan~) praro"neris prØt'•.,ntns Zakharov. 1970.
A. MGUH 15506 from GGU 235441; btval~·cd specimen.lefl vie.. ; x I. Pemal)-gc:n Mb. Hanz FJCId.
B. C. MGUH 15507 from GGU 235540; bivah·cd specimcn. kfl (B) and dorsal (C) ~ie..'S; x L
Pcmal)ggen Mb. Harn Fjeld.
Astane (As/ane) prQtVtntris fIlQim«hØt'flSis ZakhaTO\. 1970.
D. MGUH 15508 from GGU 235431: right vajve; x I. PemaJ)'ggen MB. Hanz FJeld.
E. MGUH 15509 from GGU 235528: right \'al~'e; x I. Pemar)"ggen Mb. Bays Fjelde.
ASlllrtt (Astant) d. A. (A.) vtntris d·Orbigny. 1845.
F, H. MGUH 15510 from GGU 235499: bivafved spccimen. right (F) and dorul (H) vicws: x L
Pemarywn Mb. Kronen.
G. MG UH 15511 from GGU 235509: bivalved specimen.lcfl view; x I. Pernaryggen Mb. Kronen.
I. MGUH 15512 from GGU 235499: hinge of feft vafve; x I. Pernaryggen Mb. Kronen.
Nf'OCras.sinQ (PreSSQ$IQ"t) pefops (d'Orbigny. 1850).
J. K. MGUJ-I 15513 from aau 235540; hinge (K) and eJClerior of right vllh'e (J); J. x I; K, x 2.
Pernaryggen Mb, Hartz Fjeld.
L. MGUH 15514 from GGU 235540: lefl vnlve x 1. Pcrnaryggen Mb, Hartz Fjeld.
Eriph)'lu (L)'apif/efla) sacmuflIri (de Loriol. 1867).
M. MG UH 15515 from GaU 137478; left valvc; x I.UngulQ Bed. Hennigryggen Mb, Ungularyggen.
N. MGUH 15516 from GGU 137527; bivalved spccimen. right \·ic.. ; x l. Pemaryggen Mb. Hartz
Fjcld.
O. MG UH 15517 from GGU 235427; intcmal C351 of lefl val~'e; x I. Pcrnal)'ggen Mb. Hanz Fjeld.
P. MGUH 15518 from GGU 235437; Ieft vIIve; x l. Ungu/a Bed. Hennigr)'J8Cn Mb. Ungularyggen.
O. R. MGUH 15519 from GGU 235437; intcrior (O) and tllterioT (R) of lefl vah'e; x I. Lingu/u Bed.
Hennigl)·gcn Mb. ungularyggen.
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Astarte (Astarte) praevelleris maimecilaellsis Zakharov, t970
Fip 29 D-E

"1970 AsIDrtt (Asu.l1tt) pr~v(!rltrlS mainux:iwensis sp. Cl subsp. nov.: Zalr.harov, p. 57. pl. 3. fig. 8. pl.
4, figs 1-3.

Ma/trilll. 61 specimen.s from IhI: PtrnlU'l~n Mcmber al HlIrtl. FJCkl. Kronen and Ba)"S FJelde (from
GGU 235411-235414. 235420-235423, 2354)1. 235472. 2JSS 16. 235518. 235528).

Descrip'iQn. Medium-sizcd, modcralcly infiatcd shell; umbones poinlcd, prosogy·
rate, situaled anlcriorly af shell centre; p<>Slerodorsal margin faintly convcx, post­
crovcntral and anteroventral margins well roundcd; antcrodorsal margin slightJy
concave. Ioner margin crenulatcd. Lunule modcralcly braad; esculchcon lang,
lanceolatc; bolh poorly defincd. Shel1 ornament consisling of strong, rounded,
commarginal ribs which arc scparatcd by grooves twicc IO thrcc times their width.

Hinge as in A. (A) prtleveneris prtlevelleris.

MI.'I.lSIIrt'ments. GGU sample I h hll(%) I, 11/1(%) l, I.tl(%)
235413 1.58 1.47 93.0 0.50 31.6 0.80 50.6
235431 1.95 1.79 91.8 0.58 29.7 0.81 41.5
235528 1.65 1048 89.7 0.88 53.3
235528 1.67 1.57 94.0 0.89 53.3

Remarks. A (A.) praelleneris maimechaensis differs from A. (A) praeveneris
prtleveneris mainly by possessing a slightly lower height/lcngth ratio, by bcing more
coarsely ribbcd and by lacking a sharply defincd cscutchcon and lunule.

AlIlec%gy. A. praeveneris maimechaensis mOSl likcly livcd like A. praelleneris
praelleneris, that is as a vcr)' shallow burrowing, low level suspcnsion-feeder.

Astarte (Aslarte) cf. A. (A.) veneris d'Orbigny, 1845
Fig. 29 F-I

Mm!.',;al. 55 spccimcns from lhc Pcrn8ryggcn Mcmbcr 81 ~Iarlz Fjeld and Kronen (from GGU 235428.
235430. 235451, 235464. 235483, 2354')0, 2354')4, 235496-235497, 235499, 235504. 235509.
235514, 235534. 235536-235537, 235548).

Descriplion. Medium-sizcd, rounded triangular, moderate ly inflaled shell, longer
than high. Umbones silualed in anlerior half of shell, prominent, prosogyratc.
Poslcrodorsal margin slightly convell:, anterodorsal margin dislinctly concave; re­
maining margin well roundcd. Lunule and esculcheon bordered by distinct ridgc;
cscutcheon long, lanceolate; lunule also long, but widcr. Shell ornament consisling
of numerous rounded commarginal ribs, separated by inlcrvals Iwice their width.
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These intervals may show fainl riblets. Interiar margin crenulalcd; hingc as in A.
praevellcris; pallial line cntirc, muscle sears impresscd.

!l1f"OSlIfe/ll('Il/S. GGU sample
235499
235509

l
2.80
3.03

h h/l(%) l,
2.42 86.4 0.91
2.80 92.4 0.97

1,11(%)
32.5
32.0

l. 1J1(%)
1.35 48.2
[.46 48.2

Remarks. In oullinc thesc specimens rcscmble A. (A.) veneris as figurcd by

Zakharov (1970, p!. 4, figs 4-11). Howcvcr, thc specimens from northern Siberia
do not cxhibit rcgular ribbing, bul irregular growth lines onl)'. Thus thc Milnc Land
specimens differ in their ornament, but not so much as to sugges! that they could
not represenl extreme variation in this character within A. (A.) vencris.

Alltecology. Enerusling Orbiculoitlea !alissima found in il similar posilion Io Ihose
on A praevelleris praevelleris indicale Ihat A. (A) cf. A (A) veneris, too, lived as a
very shallow burrowing, partly cxposcd low level suspcnsion-fccder.

Genus Neocrassilla Fiseher, 1886.
Type species. Asume obliquu Deshaycs, 1830.

Neocrassina (Pressastarte) pelops (d'Orbigny, 1850)
Fig. 29 J-L

<1850 Aswrle Pelops sp. nov.; d'Orbigny. p. 363.
1927 ASIarIe Pc/ops d·Orbigny; COl1rcau, p. 48, pI. 46. figs 3-4.
1970 Ncocrassit,a (Pressa.SlOrle) ex gr. N. {P.} ,rel>!bioUIlSis (Lor.); Zakharoy. p. 104. pI. 13. figs 51-c.

Malcriol. 2 specimens from Ihc Pcrnaryggcn Mcmbcr al Harlz Fjeld (from GGU 235540. 235541).

Descriplion. Small, thick, compressed to weakly innatcd shell; umboncs prom­
inent, sweeping forward, pointed; anterodorsal margin slightly concave, rcmaining
margin convex; lunule and esculcheon sharply delineated; escutcheon long, lan­
ceolatc; lunulc much shorter, lanceolale. Shcll surface ornamcntcd with numcrous
strong, roundcd, commarginal ribs whosc strcnglh and distance from cach other
sometimes vary.

Hingc of right valve with 2 cardinals, I anterior and I poslcrior lateral. Antcrior
cardinal fused with lateral.

Meosurel>!e/lls. GGU sample
235540
235540

l
1.55
1.89

h h/l(%) II 1*,1(%) 1.
1.40 90.3 0.20 14.3 0.57
1.80 95.2

1.11(%)
36.8

AUlecology. Recent astartids are main ly very shal10w burrowing, low level suspcn­
sion-feeders. As there are no epizoans on thc two specimens from Milne Land, il is
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impossiblc to makc ex aet slatements aboul lheir lire position. Thc lire oriental ion
CQuld probably vary just as in Recent astartids (c.g. Stanley. 1970, p. 145).

Subfamily Eripllylinac Chavlln, 1952.

Genus Eri/Jlly/a Gabb, 1867.
Type SP"CII'S. Eripllyla umbotlllm Gabb. 1864.

Eriphyla (LyapillelIa) saemalllli (de Loriol, 1867)
Fig. 29 M~R

• 1867 ASlIlrll' Sllt'fllall/li sp. no.... ; d..:: Loriol. p. 68, pI. 6. fig. 9.
.... 1936 ASll/fl" aff. A. Sile/lili/lili P. de Loriol; Spaih, p. 115, p. 47. figs l. 3, 5 (only).

Muwrial. 57 spccirncns from thl' PcrnaryggCll Mcmbcr and Aldingcr Elv Mcmbcr al Hartz Fjeld,
Kronen :lnd Bays Fjelde (from GGU 235428. 235430, 235464. 235483. 235489-235490. 235499.
235504. 235509, 235513-235514. 235534. 235536--235537. 235548. 235575) and 9 specimcrls from
lhe Li/lglllll Ilcd al Lillgularyggcn (235435, 235437.137478).

Descrip'iol1. Large, thick, moderately inflated, orbicular lo clongate-ovatc shcll;
umbones prominent, direelcd forw;ud, pointcd. Margins well rounded except for
antcrodorsal mllrgin. which is slightly concave, and poslerodorsal margin, which is
somctimcs only faint!y convcx. Lunulc and escutcheon bordcrcd by sharp ridge;
bOl h deeply excavaled and lanceol;lle; lunule much shorter and somcwhat broadcr
Ihan cseulehcon. an scveral spccimcns thc ligament is still prescrved.

$hcll ornamenled wilh numerous strong com marginal ribs and faint growlh lines.
In some specimens from Ihe Lif/gu/a Bed the surfacc ornamenl becomcs less strong
with increasing distance from the umboncs.

Interior margin crenulated; muscle impressions distinct, postcrior one orbicular,
anterior onc oval; pallialline wil h a shallow pallial inflcxion; umbonal cavil)' large.

Hingc with 2 cardinals, I llntcrior lateral and I posterior lateral tooth in each
val ve. Anterior cardinal of right valve fused wit h anterior lateral. Poslerior cardinal
of lefl va!ve nOl reaching margin of hingc pIa te. Nymphs broad, long.

fllellSlln·J1/I''IIS. GGU sample , h h/l(%)
" '. l"Il(%) l••, I.",{I(%)

t37527 4.28 4.00 93.4 1.02 2.10 49.1 1.70 39.7
235427 4.00 3.60 90.0 1.22 30.5
235437 4.25 3.84 90.3 0.73 1.96 46.1 1.30 30.6
2]5437 4.20 ],80 90.5 2.18 51.9 1.40 33.]
2]5437 3.60 3.28 91.1 1.76 48.9 1.35 37.5
235437 3.84 3.45 89.8
137478 2.60 2.40 92.3
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Remarks. In his original description af AstarIe saemallfli, de LaTiol (1867) did nOl
fefer to the pallial line. Thc MiJnc Land cxamplcs dcarly show a shallow pallial
inflcxion and thcreforc must bc rdcrrcd IO Zakharov's subgenus LYllpillCI/(1 which
is a mcmber af Ihe genus Eriphyla. The MilllC Land spccirnens cxhibit a fair dcgrcc
af variation wilh regard to outline and ornament, and il is parlicularly among thc
specimens from thc stratigraphically younger Lif/gilla Bed that Ihc outline is aflen
morc obliquc-ov3te and Ihe ornament less pronounccd. Such specimens closcly
rescmbleE. (Lyapinelfa) asi(l(ica Zakharov (1970, p. 114, p!. 14, figs lQ-l l, pI. 15,
figs 1-7). Thc laucr arc, howcvcr, an Ihc whole, even less strongly ribbcd and often
considcrably morc clongatc. As, on thc other hand. very orbicular, coarscly ribbcd

specimens occur within onc population from the Lil/gilla Bcd (c.g. fig. 29 M) il is
safe IO kcep all of them within E. (Lyapinclla) saemalllli, although Ihey clearly

represent a transitional stage to E. (Lyapille!la) asiarim Zakharov.

Alltecology. The prescnce of a shallow pallial sinus indicatcs that Ihe species prob­

ably burrowed to a gre,ltcr dcpth than other astanids hitherto dcscribed. Trophic

group: low level suspension-feeder.

Surx:rfamily Cardiacea L.,marck, 1809. Family C:lrdiidae Lamarck. 1809. Subf<lmily ProlocMdiinae
Keen, t951.

Genus ProlOcardia v. Bcyrich, 1845.
'1)'fN' species. Cim/iI/m Itil/allum J. Sowerby. 1813.

Pr%eare/ia (ProlOcare/ia) sfriatula (J. de C. Sowcrby, 1829)
Fig. 31 A-E

·1829 Cartlil/mSlriawlll1ll sp. no ; J. de C. Sowerby. p. 10t. pI. 553. fig. t.
1844 Curdilll1J CQII(:illllUm sp. no ;"'. l3uch. p. 537. pI. 6. fig. 2.

.... 1936 Prolocurdio sp. ju.... inde!.; SpaIh. p. 124. pI. 43. figs 5a-<. pI. 50. fig. 5.

Ma/l'rial. 15 srx:cimens from Ihe Kosmocerasdal Membcr al localhy 4 (from GGU 235561. 235564.
235565). 44 spccimens from Ihe Aldinger El ... Membcr at locality 26 (235453-235456. 235458.
235460) and in the ...alley Ilorlh af Cardioceraskløfl (235573). 24 spccimells from Ihe Pemaryggcn
Membcr al Ham Fjeld. Kronen and Bays Fjelde (235401-235407. 235427. 235440-235441. 235464.
235468-235469. 235486-235487, 235510. 235513-235514. 235516. 235523, 235527. 235537.
235540-235542. 235549. 235568) and 16 srx:cimcns from Ihe ASlartcdal Membcr al Hartz Fjeld and
Ungularyggcll (235418-235419. 235424-235425. 235432. 235449. 235465. 235476).

Descrip/iol/. Small to medium-sized, cquivalvc shell, subcircular to subquadratc in

out line; shell ncarly as high as long, infiated; thickness bclwcen 35 and 42% of

lenglh; umboncs mcsial, infiatcd, prominent, slighlly prosogyrale; antcrodorsal
margin short, straight, forming a very obtusc angle with the antcrior margin which
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is well roundcd and curves mund, wilhout a break, inlo the convex margin; poSI­
eriar margin obliquely truncate to gcntly convex; poslcrior af shcll with up to 20
radial riblets which are usually nol vcry prominent; rest af shcll smooth apan from
vcry raini growlh lines.

Mt'OStHemcms. GGU sample J h h/l(%) d d/l(%)
235460 2.27 2.10 92.5 0.82 36.1
235453 1.75 1.55 88.5 0.74 42.3
235573 1.62 1.42 87.6
235542 1.28 1.20 93.7 0.45 35.1

Remarks. Jurassic species af PrOIQct/rlJia are in an urgcnt nccd af revision (as
aiready noted by Dufr, 1978). Upper Jurassic ProtocartJia from tlle Boreal Realm
are usually referred to P. cOllci"na (v. 8uch. 1844). Von Buch's figure (which is not
very well drawn) as well as d'Orbigny's (1845, pI. 38, figs 11-13) and d'Eichwald's
(1868, pI. 25, figs 13a-d) do not differ significanlly from P. sIriamia (see recent
dcscriplion by Duff, 1978, p. 102, pI. 12, rigs 7-11, 13). It Ihus does nOl seem
justified Io keep P. COncill"lI as a separate species. As early as 1845, d'Orbigny
regarded both species as identical, but argued Ihat Sowerby's C. SIr/mul,wl was

Fig. 31. PrOlOcartlil1 (Prmocardia) Slrill/ula (J. de C. So....erby. 1829).
A. MGUI-I 15520 from GGU 235460; bi ...alvcd spceimen, lefl ...ie .... : x l. Aldillger El ... Mb,localily 25.
B-D. MG UH 15521 from GGU 235540: bi ...alved spcdmen, dOl'!ial (B) :lOd righl (CD) views; B. C x
I: D. x 2. Pcrnaryggen Mb. Harl:/: Fjeld.
E. MGUH 15522 from GGU 235542: bivalvcd spcdmcn, lefl ...iew: x l. Pcrnaryggcn Mb. Han:/: Fjeld.
QIII'IJSledlia lilel'igll/a (Phillips. 1829).
F. MGUH 15523 from GGU 235580; righl ...al"'e; x 1. Pcrnaryggen Mb. Kronen.
QlIt'IISI,'dlia paral/da (Trautschold. 1866).
G, MGUIi 15524 from GGU 235467: bi ...alvcdspcdmen.left view: x l. Pernaryggen Mb. Ham Fjeld.
QII('IISlcdlia grewinki Boden, 1911.
H. MGUH 15525 from GGU 235471: Idt val"'e: x l. Pernaryggen Mb. Han:/: Fjeld.
Tfmcr.,(lia (Tlmcrl'dia) magna sp. nov.
l. MGUH 15526 from GGU 235555: internal eaSI ofrighl valve; x L Aldinger El ... Mb.llX'ality 3.
J. MGUH 15527 from GGU 235555: righl ...al ...e (hololypc); x l. Aldinger El ... Mb. locality 3.
TII/lcredia (TII/leret/ia) dont/d/ormis Lyccll, 1850.
L MGUH 15528 from GGU 235458; bival...ed spccinlen, righl ...iew: x I. Aldingcr El ... Mb.loc:dity 26.
Corbict'llopsis lal"'is (J. de C. Sowcrby. 1827).
K, MGUH 15529 from GGU 235458; lefl alve; x l. Aldinger Elv Mb. localily 26.
M. MGUH 15530 from GGU 235452: left al ...e: x l. Aldinger El ... Mb. localily 26.
P. MGUH 15531 from GGU 235555; lefl al\·c: X l. Aldingcr Eh' Mb.localily 3.
Corbicr/lopsis d. C. lorio!; Col'. 1929.
N. MGUH 15532 fTOm GGU 235403: bi"'al ...cd spccimcn.ld' vicw: x l. Pern.. ryggen Mb. Hartz Fjeld.
Corbict'lIopsis lmiodl's de Loriol. 1875,
O. MGUIi 15533 from GGU 235514: lefl ...al ...e; x l. Pcrnaryggcn Mb. Kronen.
Corbicellopsis lorioli Col', 1929.
O. R. MG UH 15534 from GGU 235540: bi"'al ...cd spccimen. lefl (O) and dorsal (R) ...icws: x l.

Pcrnaryggcn Mb. Kronen.
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alrcady occupicd by C. Siria/lillI/n Brocchi (1814, p. 507. pI. 13. figs 5a-b) and
Ihcrcfore not available. Thc laller species, howevcr. is not a Protocurdia, and P.
Siria/u/a (J. de C. Sowcrby) Ihcrcfore has priorit)' over P. concinna (v. Buch).

A delailed revision of thc many species of Jurassic PrOlocardia will mosl cer·
tainly show thai scveral morc species - hitherlo kepI separate - can bc groupcd
wilh P. striatu!a, for examplc P. dyo"isea (Buvignier. 1852. pl. 13. figs 28-29).

Alllecology. Most likely Protocurdia was, like most other cardiids (Stanley, 1968. p.
216). a shallaw burrowcr cndo....cd v.ilh shorl siphons and thcrdorc living wilh its
postcrior region more ar Iess al Ihe sedimenl/watcr interface. hs globose shcll
suggests thaI it was a relativety slow burrowcr. Trophic group: low level suspcn­
sion-feeder.

Superfamily Tcllinacca de Illainvillc. 1814. Family Qucllslcdliidac Cox. 1929.

Gcnus Qllensredlia Morris & Lycell. 1855.
TJpl' :rp«ia. Pul/øfrQ ob1lIQ Phillips. 1829.

Quellsledlia parallela (TraUlschold, J866)
Fig. 31 G

1846 ThrtJ(1a ~'igQ!Q Phillips: Roulllier. pI. B. figs 7.-b (nQII Phllhps. 1829).
1848 ThrQCiQ Jan'igu!u Philhps; RoulIlicr. p. 266.

°1866 Pfl'uromJa paral/t'fQ sp. nov.; Trautsehold. p. 9. pl. 2. ligs la-d.
1955 Qut'tUfl'd!ID paralfl'lQ (Tr.lIul$dloId); Gcrasimov. p. 74. pl. 8. figs 8a-b.

11969 QurtU/rtiriQ parulJt'iQ(Traulschold); Gcrasimov. p. 79. plo 6. figs 12a-b.

Mll/mQI. 3 specimcns from lhc Pcmaf}ggen Mcmbcr at Hanz FJeld (from GGU 235467-235468.
235540).

Descripliol/. Elong:He, compressed, smoolh shell; vcnlral margin straight for most
pari and running parallcllo dorsal margin; anlcrior margin well rounded; poslerior
end truncate; umboncs deprcsscd. only slightly prominent. situated slightly all­
lerior of cenlre; region of greates! shell thickness poslerior of shell centre. With
broad, well rounded, oblusc ridge TUlllling from thc umbo towards the postcroven­
tral margin without actually rcaching il.

Remarks. The Milne Land spccimens correspond c10scly to Traulschold's (1866)
dcscriplion of Q. parallela. Q. laevigala (Phillips. 1829) is very similar. bul even
more elongate. Neverthcless. statisticallreatmcnt of large populations might show
that the species are synonymous.
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Autecology. Quenstedtia possesses a small pallial sinus indicating a moderately
deep burrowing mode of life. The compressed elongate shell suggests that the
species was a fairly rapid burrower. Trophic group: low level suspension-feeder.

Quenstedtia laevigata (Phillips, 1829)
Fig. 31 F

*1829 Psammobia laevigata sp. nov.; Phillips, p. 170, pI. 4, fig. 5.

Materia!' l specimen from the Pernaryggen Member at Kronen (from GGU 235580).

Description. Elongate shell; dorsal and ventral margins nearly straight and sub­
parallel; posterior margin subrectangular, anterior end rounded-acute; umbones
depressed and broad, situated about one-third of shell length from the anterior;
with obtuse ridge running from the umbones towards the posterodorsal margin.

Remarks. The Milne Land specimen is intermediate between Q. laevigata and Q.
elongata Hudleston, 1878. The main distinguishing features of the latter are its
greater elongation and weaker development of an umbonal ridge (see Arkell,
1934, p. 298). Considering, however, the existence of intermediate forms such as
the Milne Land specimen, it is very likely that Q. elongata Hudleston, 1878, rep­
resents only a variety of Q. laevigata and does not merit specific separation. Q.
jouberti Cox, 1965 (p. 120, pI. 19, fig. 5) is also very similar and may be a synonym.

Autecology. Compare Q. parallela.

Quenstedtia grewinki Boden, 1911
Fig. 31 H

*1911 Quenstedtia grewinki sp. nov.; Boden, p. 182, p!. 6, figs 6, 6a.

Material. 2 valves from the Pemaryggen Member at Hartz Fjeld (from GGU 235471).

Description: Elongate-ovate shell, comparatively compressed; umbones salient,
depressed, situated about two-fifths of shell length from the anterior. Anterior
margin rounded and slightly tapering, ventral margin slightly convex; posterior
margin well rounded, posterodorsal margin subparallel to ventral margin.

Shell surfaee provided only with com marginal growth lines.

Remarks: The specimens correspond closely to Boden's (1911) figure of Q. gre­
winki. They differ from Q. gibbosa Hudleston in having a rounded posterior mar­
gin, being more elongate and having more salient umbones.

6 Bulletin nr. 144
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Autecology. Compare Q. parallela.

Family Tancrediidae Meek, 1864.

Genus Tancredia Lycett, 1850.
Type species. Tancredia donaciformis Morris & Lycett, 1855.

Tancredia (Tancredia) magna sp. nov.
Fig. 31 I-J

Holotype. MGUH 15527 from GGU 235555 from the Aldinger Elv Member at locality 3.

Material. 8 specimens from the Aldinger Elv Member at locality 3 and locality 25 (from GGU 235452,
235463, 235555).

Derivatio nominis. Magnus (Lal.) = large.

Diagnosis. Large, obliquely elongate Tancredia with obliquely truncated posterior
end and very wide posterior gape. Anterior end tapering.

Description. Shelllarge (usual1y between 6 and 8 cm in length), obliquely elongate,
the posteroventral margin forming the lowest point of the shell. Posterodorsal
margin of shell short, straight, horizontal; posterior margin obliquely truncated
forming a blunt angle with the posterodorsal margin. Posteroventral margin
rounded and merging into the slightly convex ventral margin, which turns upwards
to meet the tapering anterior end. Umbones mesial, small, depressed and pro­
sogyrate; wide posterior gape, especial1y wide posterodorsally. Shell moderately
thick, covered with coarse commarginal growth lines. Ringe plate very thick; hinge
of right valve with 2 cardinals and 2 posterior lateral teeth some distance from the
beak.

Remarks. None of the species of Tancredia described so far seems to fit the Milne
Land specimens. T. jarneri (Ravn, 1911) is of similar size, but lacks the pronounced
posterior gape and possesses a different outline.

T. hartzi (Spath, 1936, p. 121, pI. 48, figs 4, 5a, b, pI. 50, fig. 2) from the Lingula
Bed differs in having a posterior ridge and sulcus.

Autecology. Although the existence of siphons could not be ascertained by the
presence of a pallial sinus, it seems likely, on the grounds of the extreme posterior
gape, that T. magna had well developed siphons and was therefore a deep burrow­
ing species. Trophic group: low level suspension-feeder.
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Tancredia (Tancredia) donaciformis Lycett, 1850
Fig. 31 L

*1850 Tancredia donaciformis sp. nov.; Lycett, p. 424, pI. 11, fig. 8.

Malerial. 3 specimens from the Aldinger Elv Member at locality 26 (from GGU 235458).

Description. Medium-sized elongate Tancredia; posterior margin obliquely trun­
cated, anterior margin subangular; dorsal margins straight, anterodorsal margin
sloping more steeply than posterodorsal margin; ventral margin slightly convex;
umbones mesial, prosogyrate, slightly depressed; with pronounced ridge running
from the umbo to the posteroventral margin. Shell surfaee smooth, apart from faint
commarginal growth lines; hinge not visible.

Remarks. The specimens resemble T. donaciformis very closely in shape, but are
considerably smaller than the holotype from the early Mid-Jurassic. The difference
in size does not, however, justify a separation at the species level, and the Milne
Land specimens are therefore referred to Lycett's species.

Autecology. The pallial line of T. donaciformis turns up abruptly at the posterior
end. This, together with the slight posterior gape of some specimens, suggests that
T. donaciformis was a moderately deep burrowing, low level suspension-feeder.

Genus Corbicellopsis Cox, 1929.
Type species. Corbis laevis J. de C. Sowerby, ]827.

Corbicellopsis unioides (de Loriol, 1875)
Fig. 310

*1875 Corbicella ullioides sp. nov.; de Loriol, p. 65 (pars), pI. 14, figs 11a--c only.
1929 Corbicellopsis unioides (de Loriol); Cox, p. 582, pI. 13, figs 3-5.
]929 Corbicellopsis unioides (de Loriol); Cox, p. 178, pI. 5, fig. 5.

v.1936 Corbicella cf. C. unioides de Loriol; Spath, p. 120, pI. 46, fig. 9.

Malerial. 2 specimens from the Pemaryggen Member at Kronen (from GGU 235514) and Hartz Fjeld
(235468).

Description. Elongate, ovate, compressed shell; umbones depressed, slightly pro­
sogyrate, situated in the anterior half of shell; dorsal margins moderately sloping,
ventral margin gently convex; anterior and posterior margin slightly tapering, post­
erior margin more so. Shell thin, smooth.

Remarks. The Milne Land specimens closely correspond to de Loriol's original
figure of C. unioides.

6'
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Corbicellopsis !orio!i Cox, 1929
Fig. 31 Q-R

1875 Corbicellopsis unioides sp. nov.; de Loriol, p. 65 (pars), pI. 14, figs 9a-b, lOa-b only.
*1929 Corbicellopsis iorioii sp. nov.; Cox, p. 581, pI. 13, fig. 7.

1929 Corbicellopsis lorioli Cox; Cox, p. 178, pI. 6, fig. 2.

Material. 14 specimens from the Pemaryggen Member at Hartz Fjeld and Kronen (from GOV
235424-235425, 235486-235487, 235516, 235540, 235559), 5 specimens from the Aldinger Elv
Member of the valley north of Cardioceraskløft (235573).

Description. Elongate, ovate, compressed shell, nearly twice as long as high; ven­
tral margin running for the most part parallel to dorsal margin; umbones anterior
of centre, broad and depressed; without umbonal ridge; anterior and posterior
margins well rounded; region of greatest shell thickness posterior of centre. Shell
surface smooth.

Remarks. Cox (1929) erected C. lorioli as a new name for forms within de Loriol's
(1875) hypodigm for C. unioides, differing from the holotype of C. unioides in
having less prominent umbones, well rounded anterior and posterior margins, and
a ventral margin which largely runs parallel to the dorsal margin.

Corbicellopsis cf. C. !orioli Cox, 1929
Fig. 31 N

v.1936 Corbicella(?) sp. ind.; Spath, pI. 50, fig. 10.

Material. 17 specimens from the Pernaryggen Member at Hartz Fjeld and Kronen (from GOV 235403,
235406-235407,235440-235442,235468,235472, 235490, 235513, 235540-235541).

Description. Comparable in size and outline to C. lorioli, but with the folIowing
distinguishing features: umbones more pronounced and nearly mesial; dorsal mar­
gins sloping at a greater angle.

Remarks. Due to their poor state of preservation, it cannot be decided whether
these forms are only variants of C. lorioli or whether they constitute a separate
species. Co-occurrence supports the former view.

Corbicellopsis !aevis (J. de C. Sowerby, 1827)
Fig. 31 K, M, P

*1827 Corbis iaevis sp. nov.; J. de C. Sowerby, p. 156, pI. 580.
1934 Corbicella iaevis (J. de C. Sowerby); ArkelI, p. 289, pI. 39, figs l-S, text-fig. 65.
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Ma/erial. 28 specimens from the Aldinger Elv Member at locality 26 (from GGU 235453-235458) and
locality 3 (235555-235556).

Description. Elongate-ovate, thick, smooth shell; umbones mesial, depressed,
moderately prominent; posterior margin well rounded; anterodorsal margin
slightly concave, ventral margin regularly curved; anterior end tapering and nar­
rower than posterior end, which in some cases exhibits a slight oblique truncation.
Left valve with strong, triangular, cardinal tooth, posterior cardinal only feebly
developed (lateral not preserved).

Remarks. Some of the Milne Land specimens are less rostrate than the specimens
figured by ArkelI (1934, p. 289, pI. 34, figs 1-5) from the Corallian of England,
and in some of them the posterior is slightly obliquely truncated. In outline, the
latter specimens more closely resemble Quenstedtia gracilis Arkell (1934, p. 300,
pI. 40, fig. 8). The dentition of the latter, which is known only as a single specimen
from the Lower Calcareous Grit of Yorkshire, is not clear and it might in faet be a
Corbicellopsis rather than a Quenstedtia, representing extreme variation within C.
laevis.

Autecology of Corbicellopsis. All three Corbicellopsis species were infaunal, low
level suspension-feeders. Their compressed and partly wedge-shaped form
suggests that they were fairly rapid burrowers. The pallialline cannot be seen, but
it is known to have been either entire and somewhat truncated, or to have con­
tained a small pallial sinus (e.g. Arkell, 1934, p. 289; Cox, 1929). Thus Corbicel­
lopsis probably had short siphons and therefore did not live right at the sedi­
ment-water interface, but further down in the sediment.

Superfamily Arcticacea Newton, 1891. Family Arcticidae Newton, 1891.

Genus Arctica Schumacher, 1817.
Type species. Arctiea vulgaris Linne, 1767 (=. Venus islandiea, Linne, 1767).

Arctica syssolIae (Keyserling, 1846)
Fig. 32 A-E

*1846 Cyprina syssol/ae sp. nov.; Keyserling, p. 309, pI. 17, figs 17-22.
?1911 Cyprina syssollae Keyserling; Ravn, p. 479, pI. 35, fig. 6.

1933 Cyprina syssollae Keyserling; Frebold, p. 29, p\. l, fig. 14.
1978 Are/iea syssollae (Keyserling); Zakharov & Schurygin, p. 145, pI. 7, fig. 4.

Material. 94 specimens from the Aldinger Elv Member at locality 3 (from GGU 235554-235555), at
locality 25 (235452-235463), and the valley north of Cardioceraskløft (235573).
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Description. Variable, ovate, slightly elongate shell; height between 79 and 88% of
length; umbones near-mesial to slightly anterior of centre, prominent, moderately
inflated and strongly prosogyrate; umbonal angle varying between 91 0 and 119°,
but usually between 100° and 107°. Posterodorsal margin straight to faintly convex;
posterior margin truncate to slightly convex, in the former case with an obtuse
angle between posterior and posterodorsal margin; ventral margin gently convex,
anterior margin well rounded, anterodorsal margin distinctly concave; neither
lunule nor escutcheon developed; shell surface usually covered with commarginal
growth lines which may be rather coarse. Pallial line entire. Hinge plate with
distinct ligament nymphs; hinge very dose to that of Recent Arctica islandica, each
valve with 3 cardinal teeth, and 2 anterior and 1 posterior lateral.

Measurements. GGU sample l h h/l(%) a
235453 3.3 2.65 80.3 100°
235460 5.95 5.25 88.2 101°
235460 3.6 2.85 79.2 103°
235460 4.4 3.6 81.8 113°
235573 6.3 5.0 79.4 112°
235463 5.3 4.45 83.9 106°
235463 4.8 3.8 79.2 112°
235461 5.45 4.6 84.4 103°
235457 5.65 4.65 82.3 105°
235457 5.1 4.2 82.3 104°

Remarks. A. syssolIae exhibits a fair range of variation. The Milne Land specimens
are very dose to Keyserling's (1846) original figures which depict considerable
variation in the length/height ratio. Although mainly preserved as steinkerns, casts
of the hinge could be obtained in several cases, and these show that the species
dearly belongs to the genus Arctica as has aIready been suggested by Zakharov &
Schurygin (1978). Ravn's (1911) Cyprina syssolIae is only preserved as fragments
and can only be tentatively referred to Keyserling's species. A. orientalis Zakharov
& Schurygin (1978, p. 142, pI. 6, figs 3-4, pI. 7, fig. 5) and A. humiliculminata
Schurygin (1978, p. 140, pI. 4, figs 10-12, pI. 5, figs 2-6) differ by larger umbonal
angle, and A. eichwaldi (Schmidt, 1872, p. 149, fig. 6) and A. jenisseae (Schmidt,
1872, p. 150, fig. 7) differ quite dearly in outline, the former having less prominent
umbones and the latter being much shorter.

A. syssolIae occurs in great abundance at some levels within the Aldinger Elv
Member, sometimes forming shell pavements.

Autecology. Recent Arctica islandica does not possess siphons and, as the foot is
too weak for burrowing, lives epifaunally, resting with one of its valves on the
sediment. As it lacks the ability to escape when buried under a sudden influx of
sediment (Schiifer, 1962, p. 423), it occurs in the North Sea in areas without
large-scale sediment movements.
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Fig. 32. Arcriar sfssoll~ (Kc)'SCrling. 1846).
A. MGUH 155]5 from GGU 235458: inlernal casl of kr! va/H:; x I. Aklinger Elv Mb, klealily 26.
B. MG UH 15536 from GGU 235453: rubber C8S1 of hinge of right vaJve: )( I. Aldinger Elv Mb.
Iocalily 26.

C. MGUH 15537 from GGU 23545]; SIl:inkern. right view; x I. Aldinger Elv Mb. \ocaiily 26.
D. MGUH 15538 from GGU 235555: bivalved specimen, dorsat view; x l. Aldinger Elv Mb.loClllilY
3.
E. MGUH 15539 from GGU 235453; slcinkcrn. right view; )( I. Aldingcr Elv Mb, Iocalit)' 26.
IsoqprillQ (Vellerieyprill/:l?) birkelundl sp. nov.

F. MGUH 15540 from GGU 235537; right valve (holotype): x l. I'ernaryggcn Mb. Harll Fjeld.
G. MGUH lSS4] from GGU 235559: bivalvcd spccimen.lcfl view; X l. I'crnaryggcn Mb. Kronen.
H-K. MOUH 15542 from GGU 235401: bivalvcd spccimcn, lefl (H,I) and dorsal (J,K) vicwsj H. J. x
I: I. K. x 2. Pcmaryggcn Mb, Ham. Fjeld.
L MGUH 15543 from GGU 235440: lefl valvc: x J. Pcmaryggcn Mb. Harlz Fjeld.
PrQnotllo (ProflOf'/Io?) su~riurtnsis sp. nov.
M. N. MGUH 15544 from GGU 235489: bivah'ed specimen (hoIOlype).left (M) and dorsal (N) views:
x I. Pemaryggen Mb. Kro~n.



88

It is difficult 10 makc statcments abaul the mode af life af Jurassic Aretica
syssoflae. It might have livcd in a similar way to A. is/(mdica, bUI CQuld also have
livcd as a very shallow burrower. The occurrcnce af the Jurassic species in
cross-bedded sands, which probably formed a rather mobile, high encrgy substrate.
suggcsls thaI il mighl have been bener adaptcd IO 5uch environments than A.
is/mulica, perhaps due lo the possession af a stronger foot. This would have cna­
blcd the species to burrow, as well as lo escape rapid buriai. Trophic group: low
level suspcnsion-fecdcr.

Genus Har/Weflia Kitchin, 1926.
Type species. ASllIrle Ju1ftwel1ens;s J. de C. Sowerby, 1845.

Hartlvellia (Harlwellia) kharoschovensis (Rouillier & Vosinsky,
J848)

Fig. 34 A~D. F

1847 Cyprilru khuroscho~/!"sis sp. nov.; RooiIJier & Vosinsky, p. 42\.
1848 Cyprilw kharoschOl'eIIsis Rooillier & Vosinski; p. 285. pI. 4. figs 32 A. B, 33 A-e.
,ro" 1911 G)'prillll kharoschOI'/!l1sis Rooillier: Ravn, p. 478, pI. 35, fig. 4.

MU/t'rial. 43 spccimens from Ihe Pernaryggen Memocr and AslarIedal Memocr al Hanz Fjeld, Kronen
and Bays Fjelde, and from lhe Lillgula Bed (Hennigryggen Memocr) al Lingutilryggen (from GGU
235420.235424.235427.235441. 235451. 235465, 235499, 235513, 235528, 235536, 235542.
235559,235575. 137557).

DescrilJ/io/l. Thick, elongatc shcJJ; umboncs moderatcly prominent, situaled about
one-third of shelllength from thc anlcrior; anlerior margin well rounded, vent ral
margin even ly curved, forming blunt angle with the trul1caled and slighlly tapcring
poslerior margin. Posterodorsal margin long, nearly straighl; anterodorsal margin
shor!. With ill·defined umbonal ridge. Lunulc moderatcly large, but i1\-defined
except ncar beak where it is boundcd by overhanging ridge; esculchcon very long
and broad, moderately decp and c1early delinealed by ridges. Interior of shell
smoolh; ovate to subquadrangular muscle scars placed fairly dorsally; pallial line
with small sinus.

Hinge plat e thick, right valve with 2 anlerior lateral s, 3 cardinals and I remote
posterior lateral loolh. Harlwelliid luberosity prescnt; left valve with I anterior
lateral, 3 cardinals and l poslerior lateral; anterior lateral linked to 2a; laterals
cross-striate.

Shell ornamenl consisting of distincl com marginal ribs for 5 IO IO mm from the
umbones; rcmainder of shell covered wilh com marginal growth lines, somelimes of
varying prominence.
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MtQSUTtnlenlS. GGU sample: I h h/l(%)
235465 2.80 1.80 64.3
235420 5.50 3.75 68.2
235559 4.85 3.20 65.9
235515 4.85 3.15 64.0
235451 5.05 3.70 73.3
235542 4.90 3.40 69.4

Remarks. Most of (he male ri al consists, unfonunately, af bad ly preserved stein­
kerns, but in some specimens the preservation of shell allowed preparation of the
hinge which c10sely fits Casey's (1952) description of Ham~ellia sensu stricto.
While there can be liule doubt as to the subgeneric position of the specimens, the
assignalion to a species is more difficult, as H. kharosc1lOve'lsis in the past has beeo
interpreted quite differently, and its difference to H. CDncriniallo (d'Orbigny, 1845)
has nOl always been very clear (for examples see Gerasimov, 1955, pl. 7, figs 1-4;
1969, pI. 6. figs 15, 17). However, the Milne Land matcrial corresponds well IO
Rouillicr & Vosinsky's original figurcs (particularl)' 1848, pI. H, fig. 32). Apan
from differences in the hinge (see RouiIJier & Vosinsky, 1847, p. 422) H. kharos­
chowmsis seems to be characlerized b)' an umbonal ridge, which is missing in H.
cancri"iana. In addition, Ihere appears IO be no poslerior truncation in H. can­
criniana.

Awecology. In several cases, H. kharoschovensis and other Hanw~lIia species (de­
scribcd below) were found in their life posilion, that is venicaIly embedded in Ihc
sediment with the anterior poinling downwards (Fursich, 1980). Hanwellia thus
secms to have been a burrowing, low level suspension·fccder. TItc small pallia!
sinus suggcsts that it burrowed down IO onl)' intermediale deplhs.

Har/lvellia (Hartwellia) graelllalldica (Spath, 1936)

v. ·1936 PuudQfrap/"l.ium gr(}f'nfandi(um sp. nov.; Spath. p. 125, pI. 49, ligs 7a-c.

Ma//"ria/. 16 specimens from the Pernaryggen, Astar1edaland Hennigryggen Membcr al Lingularyggcn,
Hart:t Fjeld and Kronen (from GGU 235411, 235416, 235418, 235420, 235424-235425, 235514,
137474).

Descriplion, Shelllarge, roundcd triangular, very thick, elongate; umbones large,
very prominent, silualcd in Ihe anterior half of shell; beaks aeute, prosog)'rate.
Anterior margin rounded, venlral margin strongly eonvex, forming an obluse angle
with the somewhat lapering and truncaled posterior margin; poslcrodorsal margin
fairly straight. With faint umbona1 ridge. Lunule weakly developed, bounded
c1early by overhanging ridges only at Ihe umbo; with slrongly developed very long
lanceolate escutcheon, which is bounded by ridges.
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Hinge with 3 cardinals and [ postcrior latcraltooth in each valve, with 2 anlcrior
laterals in right and 1 in lefl valvc. Small pallial sinus present.

Surfaee ornament consisting af commarginal growth lines and irregular growth
constriclions; ncar umbo with castalc, AsulrIe·like scuJpturc.

Remarks. Spath's (1936) Pseudolrapezium groelllalUlicllm has all the morphologi­
cal features af a Har/Wellia 5.5. 5uch as the umbonal ridge, and the hinge. As mOSl
specimens are deformed ar fragmcnled, not much can bc addcd to Spalh's descrip­
lion ar figures.

Aurecology. Low-Icvel suspension-feeder burrowing al intermedialC depths.

Hamvellia (Hartwellia) borea/is Sp. nov.
Fig. 34 G-I

Holotypt', MGUH 15552 from GGU 235498 from thc Pcrnaryggcn Mcmbcr al Kronen.

MOIeriai. 43 spccimens from lhc Pernaryggcn Mcmbcr al Kronen. Hartz Fjeld and Bays Fjelde (from
GGU 235403-235405, 235491, 235494. 235496-235502, 235507-235508. 235522-235523.
235534,235537.235577),

Der;vutio nom;nis. Borealis (Lat.) "= northern.

Diagflosis. ffartwellia with very small and deep escutcheon and strong umbonal
ridge.

Descripfiofl, Large, thick, elollgate shell; umbones prominent, sweeping forward,
situated about two·fiflhs of shell length from the anferior; anlerior end well
rounded; ventral margin strongly to moderate ly convex, meeting obliqucly Irun­
cated postcrior margin at obtuse angle; posferodorsal margin straight, forming
another obtusc angle wilh the posterovcnfral margin; wifh disfinct umbonal ridge;
area dorsal of umbonal ridge slightly concave; lunule not well defined, small;
escutcheon lanecolafe. very narrow, deep and delineatcd by ridges. Pallial line
entire.

Hillge of left val ve with 3 cardinals, 2b knob-shapcd, 2a and 4b slender; wifh 2
laterals, Pli and All only wcakly dcvclopcd and scparaled from 2a; with distinct
groove between 4b and nymph plate; hinge of right valve unknown.

Surfaee ornament consisting of numerous very fine com marginal groWlh lines.

M,'aS/lrt'lIIefl/S. GGU sample
235498-1
235498
235496

I

4.25

5.35

I.., l.n,/I{%) h
l.7 40.0 3.0
2.2 4.0
2.45 42.8 3.1

h/l(%) d

70.6 1.95
250

57.9

d/l(%)
45.9
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Remarks. Spalh (1936, p. 126) menlioned the existcnce af other Hartwellia species
than H. groenfalldica in MiJnc Land, bul did not have sufficient ly well preserved
malerial for a description. The present species difrers from H. groenlondica by ils
less prominent umbones, thc narrow escutcheon and by being mOTC elongate. and
from H. kharoschovensis (Rouillicr & Vosinsky, 1848) and H. honwe//ensis (Sow­
erby, 1846) by its narrow esculchCQn. H. swindont!llSis (Blake, 1880, p. 232, pI. JO,
fig. 2) posscsses a longer postcrodorsal margin. H. cancriniaflo (d'Orbigny. J845)
differs in hinge and overall shapc.

Ir Ihe complclc hingc of H. borealis wcre known, il might show significant
differences IO other hartwelliid species which mighl neccssilalc ils placemcnl into a
new subgcnus. However, Ihc prcsenl malerial does not juslify this.

AIt/ecology. Untike the olher Hl/rtweilia species from Milne Land H. borealis docs
not posscss a pallial sinus and was Iherefore probably a shnllow burrower wilh thc
poslerier end placed al thc dcposilional interface. Trophic group: low level sus­
pcnsion·fceder.

Har/lvellia (Hartwelfia) sp. A
Fig. 34 E

MQI~ria/. 4 spccimens from Ine Pemarngen Membcr al Hartz FJCId and Kronen (from GGU 235467.
235540).

Descriptioll. Large oval shell; umbones prominenl bul dcpressed, situated an·
tcriorly of centre; beaks aculc, prosogyrate; antcrior and vent ral margins well
roundcd. posterior end rounded-Iruncale; posterodorsal margin straight; wilh
iII-dcfincd lunule and broad, lanccolalc escutcheon bordcrcd by ridges; umbonal
ridge fainlly visible in and rcstriclcd Io the umbonal region. Shell surfacc covercd
with com marginal growlh lines and constrictions excepl al the umbo where As­
larle·like ribbing is present. Hingc of lefl valve rcscmbling Ihal of Hamveilia s.s.

Remllrks. This is probably anal her new species af HlIrtlvellia. H. sp. A differs from
Ihe Olhers in being less elongate and more rounded. The dosest resemblance is Io
H. caflcriniafla (d'Orbigny, 1845, pl. 38, figs 26--27), but il differs from Ihe latter in
sloping more slrongly posteriorly. The available malerial is, however, not suffi­
cienlly well preserved to allowa delailed descriplion. The species is Iherefore
referred IO as Hartwellia (Hl/rtweilia) sp. A.

Autecology. Analogous IO other species af Hartwellia.
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Genus [socypri"Q ROder, 1882.
TYIN sp«ia. ClJrdium CJrQ/jfomw Bu\ig.nier, 1852.

Jsocyprina (Venericyprina?) birkelund; sp. nov.
Fig. 32 F-L

v.1936 Pselldisocordia (1) sp. inde!.; SpaIh, p. 127, pl. 48. figs 9a-b.

HolOl}'pt: MGUI1 ISS4Q from GGU 235537 from lhc Pcmaryggcn Mcmbcr at Ham Fjeld.

MOIeriol. 582 specimens from lhc Pcrnaryggen Mcmbcr at Hutz Fjeld. Kronen and Bays Fjelde (from
GGU 235401-235405. 235415. 235427.235440-235441.235464,235468-235469.235480.235489,
235491. 235493. 235499. 235510, 2JSSI3-2JSSJ4. 235516. 235522. 235537-235538, 235540­
235542. 235546. 235559).

1Nrinlfio nominis. Arter To\"C Birkelund.

Diagnosis. Small, smooth Isocyprina wilh slight oblique poslerior truncation and
raint umbonal ridge. Hinge like that af Venericyprina, bul lateral leelh nol cross­
slriale and 2a hardly separaled from All.

Deseriprioll. Small, moderalely inna ted, variable in outline, subtrigonal to circular
shell; shell hcight usually about four-fifths of Icngth. Umboncs small, modcralcly
prominent, prosogyrate, mesial IO slighlly anlerior of centre. Umbonal angle usu­
ally betwccn 95° and 100° (fig. 33). Poslerodorsal margin slraighl IO siightly con­
vex, sloping; posterior margin with slight obliquc Iruncalion, frequcnlly forming an
obtuse angle with the venlral margin, which is even ly rounded; anterior margin
well roundcd; anterodorsal margin concave; with faint obtuse ridge running from
Ihe umbo to Ihe posleroventral margin. Shell thin, omamenled with numerous very
fine commarginal growth lines. Pallial line enlire.

Hinge as in Venericyprina, bul lateral teeth nOl cross-slriale and 2a hardly sepa­
rated from All.

Remarks. I. birkellmdi is one of the COllllllonCSI bivalvcs in Ihe Pcrnaryggcn
Member of Milne Land and usually occurs in great numbers. lis shape is very
sim ila r IO scveral species af Eocallisla described by de Loriol (1875), but ils denti­
Iion is c1early Ihat of an Isocyprina. In IWO cases it was possibie Io devclop Ihe
hinge of Ihe right valve. There are two anlerior laleralleelh and Ihrce cardinals, 3a
and I joincd to Ihe lalerals and 3b slighlly bifido Dnc poslerior laleral is also
present. The laterals are not cross-striate and 2a af the left valve does nOl seem Io
be very dislict from All. In the laller IwO features Ihe hinge does not correspond to
that of a Iypical Venericyprino (Casey. 1952), and Ihis is Ihe reason why I. bir­
kelundi is only tentalively referred Io this subgcnus. Furthermore. the pallialline af
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Fig. 33. ~ngth/bcighl ratio (A) and
kngth/umbonal angle rclationship (B)
of IsoCJprintA (V~n~riC')'printA?) birk~·

J/Uldi. Collections from Pcmaryggcn
Mb.
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Ihe Greenland species is enlire, whilsl thai af the type species af Vellericyprilla (V.
argil1acea) is slightly sulcale.

Differences in the hingc distinguish J. birke/Ul/di from scveral Upper Jurassic
species af very similar shape (e.g. A"isocardia lIel/eri!ormis de Loriol 1874, p. 47,
pI. 13, fig. 24; Eocallisla imermedia de Loriol, 1875, p. 46, pl. 13, figs 20a--<:, 21).
lsocyprifla e/ol/gaia Cox, 1924 as figured by him in 1929 (pI. S, fig. 4) is very dose
in shape, bul Ihere is no reference IO an umbonal ridge. J. caril/ella (Buvignier,
1852, pI. 15, figs 31-33) is also vcry dose, bul seems IO have a differenl hinge and
less prominenl umbones.

The Milne Land species was figured by Spalh (1936) as Pselldisocardia(?) sp.
indet.

AutecoJogy. NOl much ean be said about Ihe mode of life of J. birke/lllldi. Lacking a
pallial sinus il mOSl likely was a vcry shallow burrowing form with the poslerior end
af Ihc shcll siluated at Ihc dcpositional inlerface. Tmphic gmup: low level suspen­
sion-feeder.
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Genus Prol/oel/a Fischer, 1887.
Type species. VenI/ii/es IrigOIJellaris v. SchlOlhcim, [820.

Pronoella(?) (Pronoella?) superjurensis Sp. nav.
Fig. 32 M-N

HolQ/Jpt. MGUH 15544 from GGU 235489 from thc Pernaryggcn Mcmbcr at Kronen.

Mwerial. 4 spcdmens from Ihc Pcrnaryggen Mcmbcr at Kronen (from GGU 235489. 235490).
Derivmio Iromi/ris. Superu:; (Lal.) ,. uppcr; jurcnsis (Lil.) = Jurassic.

Dillg/losis. Elongate cuneiform Prof/oel/a(?) with obliqucly Iruncated poslcrior and
well developcd umbonal ridgc.

Descriplioll. Shcll mcdium-sized, c!ongatc, cuneiform; umbones prominent,
slightly prosogyrate, innalcd, silualcd abou! one-Ihird af shcll-lcngth from the
antcrior; anterior well rounded; vClltrat margin slightly convex; poSlcrodorsal mar­
gin straight, sloping fairly slccply and forming an obtusc angle with the posterior,
which is obliquely truncatcd; with ridge running from the umbones IO the post­
erovcntral margin.

Shell covcred with fainl IO conspicuous commarginaJ growth lines. Hinge un~

known.

MeUSllremefll.
llotOIYPC

I
3.75

h
2.15

DisClIssion. The Milne Land specimens are doseSI in sh'lpe Io Pronoelfa pin­
diroensis Cox (1965, p. IOS, pl. 17, figs 12-17) from the Bajocian(?) of Tan­
ganyika. The latter differs in being less elongale and more triangular in oulline. No
other comparabJe forms are known from Ihe Upper Jurassic of Europe and norlh­
em Russia. Although Casey (1952) grouped comparable PrOlIoelIa in to a new
subgenus Gythemoll (which 'lIsa differs somewhat in denlition), Cox (1965)
showed thai, according to the den tit ion, Ihe specimens from Easl Africa should be
grouped wilh PrOfloella s.s. As 1he hinge could not be developed in any of 1he
Milne Land specimens, the generic and subgeneric assignmenl remains doublful.
On the grounds of their resembJance IO the Tanganyika specimens they are lenla­
tively placed in Pronoelfa s.s.

Spa1h (1936, p. 126, pI. 4S, figs Ja-b, pI. 50, fig. 6) describcd Prorloelfa(?) sp.
indel. aff. P. IIllclliae[ormis (Roemer) from the Pernaryggen Member; all his
specimens are actually crushed examples af Pleuromya friangularis sp. nov. They
differ marked ly from P. sllperjure1lsis in being larger, less elongate and more pro­
nouncedly lriangular.
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Fig. 34. ffurtwdlill (Ha"ll'tllia) khurQscho~·tnsiJ(Rouil1icr & Vosinsky. 1848).

A. MGU~I 15545 from GGU 235451; right valve; x l. Pcmaryggcn Mb,l'lal1z Fjeld.
B. MOUI·I 15546 from GGU 235575; bivalvcd spccimcn. righl vicw; x l. Pernllryggen Mb, Ham
Fjeld.
e. MGUH 15547 from GGU 235424; hingc of right valve; x I. Astancdal Mb. Ungularyggen.
D. MGUH 15548 from GaU 235513; internat cast of lefl ...alve; x 1. Pemar)'ggen Mb. Kronen.
F. MG UH 15549 from GGU 235424; hinge of lefl valve; x I. Astarlcdal Mb, Lingularyggen.

Hartl'l't'llia (Han..-efiia) sp. A
E. MGUH 15550 from GGU 235467; lefl valve; x I. Pemaryggcn Mb. Hant F,lekt.
Høn""'tlliD (Ha"..Y/liJl) ooUfllis sp. nov.
G. MGUH 15551 from GGU 235498; bivalvcd spccimen. righl view; X I. Pemaryggen Mb, Kronen.
H. I. MG UH 15552 from GGU 235498; bival~'cd specimcn (hok>l)'pe), lefl (I) Ind dorsal (H) vjev.'S; )(

I. Pcmarygcn Mb. Kronen.
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Amecology. According IO Cascy (1952) the palliallinc of Pronoella is entire or
exhibils aoly a small sinus. Prolloella(?) superjurensis was Iherefore probably an
iofaunal bivaive burrowing Io shallow or intermediate depths. Trophjc group: low
level suspension-feedcr.

Sutx:lass Anomalodesmala Dall. 1889. Order PhoIadom)'Oida Nc....cll, 1965. Superfamily Pholaoo­
m)'aa'a Gray. 1847. Family Pholadomyidac Gray. 1847.

Genus Pholadomya G. B. Sowerby, 1825.
T,.~ sp«iu. PholadomJQ rnndido G. 8. Sowerby, 1825.

Pholadomya (Pholadomya) hemicardia Roemer, 1836
Fig. 3S A-D

°1836 Pholadomyo nenricrmfia sp. noy.; Rocmer, p. 131. pI. 9. fig. 18.
1935 Pholadomya henrit;iJrdja ROI:mer; Arkell, p. 336, pI. 46. figs 5-7.

Y.1936 Phofadonrya aff. P. inaequiplica/u Slanlon; SpaIh. p. 131. pl. 44, fip 2a-b. pI. 45, figs 3a-b.

Ma/erial. 9 specimens from lhe Pernaryggen Member. l specimen from Ihe Ungula Bed of lhoe Hartz
F"'eld Formation. and 12 specimens from lhe Kosmoccrasdal Member allocalily 4 (from GGU 235427.
235440-235441. 235522. 235531. 235564. 137477).

Descriptioll. Shell mcdium-sized, inflalcd, clongale, inequilalcral, cquivalve; gap­
ing posteriorly; umbones well rounded, salient, situaled aboul one·quaner IO one·
fiflh of shelllength from the amcrior; anterior end short, Iruncated; poslcrior end
more produced; hinge line long and slraight; venlral margin moderalely convex.
Posterior elongate, well roundcd. Ornament consisling of 8 IO 14 radial ribs which
are distribuled over lhe whole surface except lhe poslerodorsal and anterodorsal
region; with well devclopcd growth lines. Belween the second and the third rib
from Ihe anterior a fainl shallow sulcus is usually dcvclopcd (sec also Moesc:h's
desc:ription and figures of P. hemicardia (1878, p. 58, pl. 23, figs 1--6).

Fig, 35. Pholadomya (Phofadomya) Hemicardia Roemer. 1836.
A. MGUH 8416; bivalvcd spccimcn. reft vicw; x l. Original IO Spath (1936. pI. 44. fig:s 2a. b).
Pcrnaryggcn Mb. Harlz Fjeld.
B. MGUH 15553 from GGU 235564; bivalved specimen. right view: )( I. Kosmocerasdal Mb.locaJiIY

••
C. MG UH 15554 from GGU 137477; bivalved specimen. lefl view: x l. Lingufa Bed. Hennigryggen
Mb, Lingularyggen.
D. MGUH 15555 from GGU 235440: bivalved specimcn, right vjc..... ; )( I. Pernaryggcn Mb. Hartz
FJCkl.
GQniomyø (Goniomya) Ii/erala (J. Sowerby. 1819).
E. MGUH 15556 from GGU 235488: inlernal casl of right valve; x l. PemarJlgen Mb. Kronen.
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Remarks. The Milne Land specimens were described by Spalh (1936) as P. aff. P.
ineqlliplicmQ Stanton. Stanton's species (1899, pl. 74, fig. 4) has, however. ncarly
twice as many ribs (that is 20) as the 3vcrage Milne Land specimen, and Spalh's
specimens were subsequenlly referrcd by Zakharov (1974. p. 156, pI. 34, fig. 6, pI.

1 8<olIol•• 14-t
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35, figs 1-2) to Ihis new species P. lyapillf!l1sis, which was based on material from
the Volgian af the subarclic UTals. The latter matcrial, howcvcr, beaTs lillie re­
semblance to the Milnc Land specimens which c1early fall io Io the morphological
range af P. hemicardia.

Alltecology. The e10ngalc posterior and the posterior gape suggest thai, Hke alher
mcmbers af the family Pholadomyidae, P. hemicardia ljved deeply buried in the
sediment connected to the sediment/watcr interface by fairly long and Ihick
siphons. Trophic group: low level suspension-feeder.

Genus GOlliomya Agassiz, 1841.
Type species. Mya tlllguliferu J. Sowcrby. 1819.

GOfliamya (Goniomya) lirerata (J. Sowerby, 1819)
Figs 35 E. 36 C-D

·1819 Mya? Iilertl/(1 sp. nov.; J. Sowcrby. p. 45. pl. 224. fig. 1.
1935 GOIriom)'u lilerata (J. Sowcrby); Arkdl. p. 344, pl. 48, l'igs 1-7.

Mou:rilll. Il spccimens from lhe Kosmocerasdal Membcr allocalily 4. lhe Aldinger El ... Membcr al
localily 26, llle Bays El ... McmDcr al Hartz Fjeld. lllc Krcbscdal Mcmbcr at HarlZ Fjeld. Ihc Car­
dioccraskløfl McmDcr al Cardioccraskløh and Ihe Pernaryggcn Mcmbcr al Harlz Fjeld and Kronen
(from GGU 235440....-235441. 235453. 235479. 235486-235488, 235516. 235544. 235565. 235578.
137728).

Descriprioll. Shell medium-sized, subequivalvc, inequilaleral, elongate-oval, thin,
moderatcly inflatcd. Umboncs broad, submesial, beaks prosogynltc IO almost
orthogyrate. Postcrior gape moderalely wide, anterior gape narrow. Pallial sinus
present. Ornament consisting of V-shaped ribs which intersect fainl commarginal
growlh lines. An imaginary line bisccling the angle of lhe Vs runs from Ihe um­
bones Io the venlral margin in a slightly posterior direction. Thc ribs dosest to the
umbo rarcly meel at a poini, but are ncarly always joined by a short rib running
parallel to Ihe growlh lines. In adult specimens, the V-shaped ribs die OUI towards
the vent ral margin, whieh is eommonly smooth. The extreme antcrior and postcrior
scetors of the shell are also smoolh.

Remarks. G. literata is the eommonest Go"iomya in lhe Upper Jurassic. In Milne
Land il oeeurs, albeit rare ly, from the Middle Oxford ian to the Middle Volgian.

Two specimens from the Pernaryggen Member demonstrate that G. literala ean
anain a fairly large size (the height of one specimen measuring 5.0 cm) and that
tWO-lhirds of the shell ean be smooth exeept for very fine com marginal groWlh
lines, the ornament being restricted to the umbonal region in these specimens.
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They are nOl typical, but ral her illuslrate thc large variation with regard IO
ornamentation.

Autec%gy. Like all pholadomyaccans, G. literara was a deep burrowing suspen­
sion-fceder wilh large siphons.

Goniomya (Goniomya) bicarinara Sp. nov.
Fig. 36 A-B

"'.1936 GoniOIll)'1I aff. G. sllfcato Agassiz; Spaih, p. 129. pI. 44, fig. l.

?1914 GQlliom)'Q cf. G. dubois Agllssiz; Zakharov & Mcsczhnikov. p. 157. pl. 35. fig. 3.

HolOlype. MGUH lSS57 from GGU 235540 from lhe Pemaryggen Mcmbcr of the llorth-castcrn
oorner of Haril. Fjeld.

Malaia/. 3 spccimcns from thc Pcrnaryggcn Mcmbcr al HarlZ Fjeld (from GGU 235401-235402.
235464, 235540).

Deri\'(uio /lomil/is. Bicarinalus (Lal.) - wilh 1"'0 ridges.

Diagnosis. Very large, clongalc Gonjomya with V-shaped ribs which only meet
near the umbo and die out towards Ihe vent ral and posterior margins. lll·defined
ridge running from umbo in a slightly anterior direct ion lowards the vent ral margin
followed postcriorly by shallow, broad sulcus. Second ridge running from umbo to
posteroventral margin. Posterodorsal margin concave, posterior end slightly flared
and obliqueiy Iruncated.

Descriplioll. Specimens of G. bicar;nata reach up to 13 cm in length. The umbones
arc situatcd aboul one-third of the shelllength from the anlerior end. Anlerior pari
of shell short, anlerior margin well rounded. Yentral margin slightly convcx, poSI­
erior margin obliquely truncated, slighlly flared; posterodorsal margin convex.
Poslerior end with very wide gape, anlerior gape moderate. A prominent ridge
runs from Ihe umbo to the posleroventral margin and aseeond, ill-defined ridge
from the umbo to the ventral margin. The laller ridge is fol1owed posteriorly by a
shallow broad sulcus which dies out posteriorly. The Iwo ridges and the ventral
margin form a large triangle which accounts for about half the shel1. The ornament
consists partly of Y~shaped ribs,Ihe apices af which forming a line running towards
the ventral margin in averlical or siightly poslerior direclion. Only thc ribs af the
dorsal hal f of the shell mcel; the others become faint and die out towards the
ventral margin, whieh is usually smoolh except for fine com marginal growth lines.
The ribs become similarly fainl towards the posterior end of the shell where Ihcy
tend increasingly to run parallel Io the growth lines.

MeQSurenlerlf.

,.
holotypc

I
10.2

h

5.1
h/l('Yo )

50.0
lu, 1.../1(%)
3.2 31.4
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Remarks. Spath (1936) comparcd Ihis rare species with Agassiz's Goniomya $111­
Caia (1842, pI. Ib, figs 9-12, pI. le, figs 13-14, pI. I, figs 8-9) which is bascd on
malcrial from thc Middle Jurassic of Ihe Swiss Jura. The latter species is undoub­
tedly very clase, although all of Agassiz's figured specimens scem distorted by
compaclion, which renders a comparison vcry difficult. Apart from the faet thai the
Milne Land spccimcns are more than twicc the Icnglh of Agassiz's specimens,
(which should nol an its Qwn be rcgardcd as justificaiion for a specific separation),
there is Ila indicaiion of a poslcrior ridge, and the sukus is heller defincd and
dircctctl far more poslcriorly than in G. bicarillata.

G. bo/cilovilillovae Koshelkina (1960, p. 112, pI. 24, fig. 3) also exhibils an
anterior ridge and su!cus, but apparently no posterior ridge is present. Koshelkina's
figures (sec also 1962, pI. 32, fig. 5 and 1963, pl. 24, fig. l) hardly show any
V-shaped ornament.

G. cL G. dubois as figurcd by Zakharov & Mesezhnikov (1974) may well repres­
cnt G. bicarifUlttl, but the timited available information precludes its dcfinite inclu­
sion in the synonymy of G. bictlritlllfll. G. /iteraIa can be dislinguishcd very easily by
ils differenl overall shape and lack of any ridges or su1cus.

AU/ec%gy. Spceimens of G. bicarinaw have been found verlicalty cmbedded in
Iife position. The wide poslcrior gape and the slrongly elongale shell indicaie thai
G, bicari"tlw was a fairly deep burrowing species probably with non·relraclile
siphons. Mosl likely, it burrowcd deeper Ihan G. /item/a. Like Ihe laller it was a low
Icvel suspension-feeder.

Genus Pachymya J. de C. Sowerby, 1826, SubgenusArcomya Roemcr (ex Agas­
siz), 1839.
T)'pe spt'Ci('s. 5011'11 IJelvericus Roemer (ex Thurmann), 1839.

Pachymya (Arcomya) si/lUala (Agassiz, 1843)
Fig. 37 D-E

°1843 Arcotll)'usimlalU sp. nov.; Agassiz, p. 169, pl. 10. figs 4--6.
1935 Arcotll)'u sim.talu Agassiz: ArkelI, p. 342, pI. 50, fig. 6.

Fig. 36. GO/liotll)'u (Golliotll)'u) bicuritralu sp. nov.
A. MGUH 15551 from GGU 235540; bivalved spceimen (holoIYPC), lefl vicw; X I. Pernaryggen Mb,
Harlz Fjeld.
B. MGUH 15558 from GGU 235401; bivalvcd spccimen. x O .75. Pcrnaryggcn Mb. Hartz Fjeld.
Goniotll)'1l (Goniom)'u) lileratu (J. Sowerby. 1819).
C. MGUH 15559 from GGU 235453; right valve; x l. Aldingcr Elv Mb, locality 26.
D. MGUH 15560 from GGU 235453; right valve; x t. Aldinger Elv Mb, localily 26.
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I"'alaia/. 4 specimens from lhe Pernaryggen Mcmbcr al Kronen and Harll Fjeld (from GGU 235440.
235506-235508,235516).

Descriplioll. Very clongalc shell; umboncs salicnt, bUl somcwhat dcprcsscd, and
situatcd about one-third af shclllength from thc anterior; venlral margin straight,
running parallel to hinge line; postcrior rounded-reclilinc<lr, postcrodorsal margin
gently sloping; anterior margin convex, siightly tapering; region af gTeatesl shcll
lhickncss slightly postcrior of shcll centre; shcll gaping al the anterior and even
mOTe so at Ihc poslerior end. With escutchcon and lunule, both delincated by rainI
ridges; shcll surfaee covercd with course commarginal growlh lines.

Alllecology. A. sim/aia is very elongale and gapes poslcriorly; thcse features
suggest thai il mighl have been a relalively deep burrower, although Ihc exislcnce
of a pallial sinus is controversal. Trophic group: low level suspension-feeder.

Family Pkuromyidae Dall, I<JOO.

Gcnus Plellromya Agassiz, 1843.
Type species. Mya gibbosll J, de C. Sowerby, 1823.

P/euromya ura/el/sis (d'Orbigny, 1845)
Figs 37 A-e. 38 A-H

°1845 Pho/ildomya uralt'lIsis sp. nov.; d'Orbigny, p. 168. pI. 40, figs 13-14.
11846 I'arlopaco mgosa Gllldfuss: Keyserling, p. 314, pI. 18. fig. 80nly.

1868 PholM/omya uf(I/l'Ilsis d'Orbigny: d'Eichwald, p. 755, pI. 27. fig. 2.
1903 Pho/adomya cf. P. urulcnsis d'Orbigny: llovaislty, p. 260. pI. 9, figs 31a-b.
1923 P/eufQ/Ilya lelli,la Agassiz var. dOllUcilla Agassiz; Lewinski, p. 82. pl. 14, figs 4a-b.

v.1936 Homomyu aff. H. Iwrm/ullu Agassiz; Spath, p. 132, pI. 47, figs Ila-b,
1955 Pleuromyu egrcgill sp, no .... ; Gcrasimov, p. 77, pl. 9. figs 6-8.

M(I/erill/. 126 spccimcns from the Pemaryggen Mcmbcr al Harlz Fjeld, Kronen and Bays Fjelde (from
GGU 235401-235407, 235416. 235420--235423. 235429, 235440--235441. 235447. 235464.
235467-235469, 235472. 235489, 235496, 235498, 235500-235502, 235505. 235509, 235526,
235531. 235537, 235540--235541. 235544-235548. 235550. 235561. 235565. 235580, 137413,
137415, 137419, 137654, 137672, 137710).

Descriplioll. Shell equivalve, elongalc ovate, strongly innaled; with narrow an­
terior and modcralcly wide poslerior gape; umbones prominent and broadly
rounded, siluated one-Ihird to onc-fiflh of shelllength from thc anterior. Anlcrior
short, roundcd IO slightly Iruncated; postcrior long, tapering; anlcrovenlral margin
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Fig. 37. Pleurom)'ll ufafensis (d'OTbigny, 1845).
A. MGUH 15561 from GGU 235547: billslved specimen, right vicw; x L Pcrnaryggcn Mb, Ham.
Fjeld.
B. MGUH 15562 from GGU 137413; bivaJvcdspecimen,lcft vicw; x I. Pcrnaryggcn Mb. Ham Fjeld.
C. MGUH 15563 from GGU 235469; bivalvcd spedmen, left vicw; x I. I'crnaryggcn Mb. Ham Fjeld.
Poch)'myu (Arcoltl)'{J)s;nUl:lfa (Agassiz. 1843).
D. E. MGUH 15564 from GGU 235507; bivalvcd specimen, right (D) and dorsal (E) "i(\\IS; x l.
Pemaryggen Mb. Kronen.

slightly sinuous; venlral margin very convex. A broad, conspicuous to scarcely
nOliceable suleus runs from tbe umbo to the anteroventral margin. Shell Ihin and
with commarginal growth lines and plications. PalliaJ line with deep sinus.
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Mrasurrmmu. GGU sample I ,- 1..,11(%) h hII(%) d dJl(%)
235440 7.05 2.00 28.4 5.10 72.3 3.90 55.3
235440 7.15 2.10 29.4 5.30 74.1 3.75 52.4
235440 6.40 0.90 14.1 4.55 71.1 3.50 54.7
235441 7.20 2.35 32.6 5.10 70.8 3.85 53.5
235441 7.75 2.40 30' 5.10 65.8 3.95 50.'
235420 7.50 2.30 30.7 5.05 67.3 3.85 51.3
235407 6.40 1.95 30.' 4.30 67.2 3.30 51.6
235505 6.10 1.70 27.9 3.80 62.3 2.90 47.S
137415 6.45 1.85 28.1 4.15 64,3 3.40 52.7

Remarks. O'Orbigny's hololype ef P. ura/emu is adiSlorled specimen. Fossil pho­
ladomyids are frcquenlly dislorted as aresult of sediment compaclion and this has
oflen induced taxonomists to found new species for grosslyer even slighlly distor­
led specimens. A recent example is provided by Koshelkinu (J 962) who erected
scveral new species of Homom)'" (If. schi/o, pI. 19, fig. 2; 1-1. ObSCOlldita, pI. 19, fig.
I; J-I. deflecta, pl. 18. fig. 7; fI. frivola, pl. 19, fig. 3; H. lelJ;cleto, pI. 18, fig. 6; H.

difflC/I/ta, pI. 31, fig. 2) for specimens which have all bcen affeCled by compaction.
Some af them might be synonyms of P. llralellsis, bul no decision ean bc made
without seeing the material. Whcre compaclion has affected vertically preserved P.
IIm/ensis, there is a Icndcncy for the sulcus running from Ihe umbo to Ihe an­
leroventral margin to bc emphasised as well as for Ihc anterior region IO bc shor­
lened. Ihe latter leading Io more pronounced and acule umboncs and an even more
slrongly com'ex vent ral margin - jusl as in d'Orbigny's holotype.

Greenland specimens were described and figured by Spath (1936) as Homomyo
aff. H. horfll/ana. Howcver, H. horfll/ollo Agassiz (1843, pI. 15) has a different
shape. In particular the sulcus. where present, runs dawn from the umbones to the
venlral margin in a slightly poslerior direct ion, quite unlike Ihe anterior direction in
P. IIralellsis. The Milne Land spccimens display a high degree of variation. The
very variable development of Ihe sulcus running from Ihe umbones to the an­
terovenlral margin has aiready been remarked upon by Spalh (1936, p. 132).

The shape varies considerably from relmivcly high and short IO less high and
more elongate (fig. 38). In facl within one sample Iransilional stages Io Pleuromya

Fig. 38. Pll!lIrom)'/J IIr11frll$is (d'Qrbigny. 1845).
A. MGUH 15565 from GGU 137710; dislQrtcd bivalvcd spccinll;n. lefl vicw: x 1. Pcrnaryggcn Mb,
Kronen.
B. MGUH 15566 from GGU 137413: bivalvcdspceimcn, lefl vicw: x I. Pcrnaryggcn Mb. Hartz Fjcld.
e·E. MGUH 15567 from GGU 137419; bivah'cd spccimcn. dorsal (C). anlcrior (D) and right (E)
vic""-s: )( l. Pcrnaryggcn Mb. Hartz Fjeld.
F. MGUH 15568 from GGU 137654; bival\'cd spccimcn, right vic""; x l. Pcrnaryggcn Mb, HllrlZ
FJCkI.
G. MGUH 15569 from GGU 137415: bivah'cd specim("n. kfl "k",,: )( I. Pemarn,gcn Mb. HanzFjeld.
H. MGUH IS570 from GGU 235496; disloncd bivah'cd specimcn. righl vk.. : x l. PcmU)'ggcn Mb.
Kronen.
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1If1;formis (described bela.....) can be found; in scveral cases il is hardly possibie to
assign a specimen wilh cCrlainty IO Dnc ar Ihe other species. This mighl imply that
wc are, in facl, dealing wilh aoly ane very variable species. Howevcr, as the end
mcmbcrs af the morphological range 3rc quilc dislincl and form the bulk af the
material, whilst inlcrmedialC phcnOlYpes are rare, it seems more likely thai (WQ

species 3rc present exhibiling some overlap in morphology. Whatevcr the case,
forms referrcd here IO P. u.ro/e"sis must at the very Ieast be rclated to P. utlijormis,
and so cannOl be placcd in Ihc genus HQmQmYQ as was considered appropriatc by
some earlicr authors (see above and synonymy liSI).

P/earamya ani!armis (J. Sowerby, 1813)
Fig. 39 A-D

°1813 U"iu Ul/iformis sp. no.... ; J. So... crby. p. 83. pI. 33, fig. 4.
.... 1936 P!c/lromyu /elli/rll Agassiz; Sp3lh. p. 128, pI. 45, figs 4a-b, pl. SO. rigs la-b.

For cxtensive synonymy liSI sce Arkcll (1935, p. 325) and Duff (1978, p. 116).

/IIu/eria/. 124 spccimens from the Pcrnal)ggen Membcr al Hartl. Fjeld. Kronen and Bays Fjelde (from
GGU 235401-235405, 235411-235412, 235418-235425, 235427-235428. 235432, 235440­
235442. 23545 I, 235467-235469. 235490. 235507-235508. 2355 II. 235513--235514, 235517.
235522.235525,235527, 235531. 235538. 235540-235541,235547-235548. 235559): 13 SpcciffiC'TU

from Ibl: CardioceT1lSklufl Membcr al Cardioceraskløfl (235545) aDd 7 SpeciffiC'RS from ItIe Kos­
~rasdal Membcr al klcalily .. (235561. 235565).

Descripliofl. Elongate, innated shell: umbones innated, prominent, silualcd be­
Iween one-third and a quancr o( shelllcnglh (rom Ihc anterior; beaks onhogyrate:

Fig. 39. Pfe/.lrom)·u /.llliformis (J. SoYo·erby. 1813).
A. MGUH 15571 from GGU 23545 I: blvalved specimen, lefl v}ew: )( l. Pemar)"l,gen Mb. Ham Fjeld.
B, C. MGUH 15572 from GGU 235531; bivalvcd spccimen. righl (B) and dorsal (C) vie.....; x I.
Pernaryggen Mb. Bays Fjelde.
D. MGUH 15573 from GGU 235451; bivalvedspccimen.lefl vicw; x I. Pemaryggen Mb. Hartz Fjeld.
P/O!urOIllJu uniformis var. {/uegri,w (d·Orbigny. 1845).
E. MGUH 15574 from GGU 235468; bivalvedspceimen.lcfl vicw; )( l. Pernaryggen Mb, HarlZ Fjeld.
F, G. MGUH 15575 from GGU 137695; Sleinkern, lefl (F) and dorsal (G) views: x l. Pcrnaryggcn
Mb, Hartz Fjeld.
P/t'uromJu trjungu/uris sp. nov.
H. MGUH 15576 from GGU 137653: bivalvcd spccimen.ldt vicw: x I. Pcrnaryggcn Mb. HartzFjeld.
I, J, N. MGUH 15577 from GGU 235560; Sleinkern (hoklIYpe), lefl (I), dorsal (J) and anlerior (N)
vicws; x l. Pemaryggen Mb, Kronen.
PleuromJu lIJkhurOl'j sp. nov.
K. MGUH 15578 from GGU 235573; hinge of kfl valve; )( l. Aldingc:r Elv Mb. loc::aIity 5.
L MGUH 15579 fromGGU 235573; bivalvedspecimc:n, righl vie.. : )( I. Aldinger Elv Mb,1ocalily 5.
M. MGUH 15580 from GGU 235573: righl valve (hok>lype); )( I. Aldingcr Elv Mb, localily S.



107



108

-----o

a
Q

D

Fig. 40. OulUOC of thc Pleurotrlyo species occur­
ring in lhc Upp<::r Jurassic of MiJnc Land, A.
1'1('11'0111)'0 Ilro/enyis; Il. P/euromyo zakiraro"i; C.
1'll'lIrom)'o mu!ormis var. pere8rillo; D. PIt'll'
rOIllYo (,jIll/gu/uris; E. PlrtlfOIll)'Q ulliformis.

Scalc: 2 cm.

antcrodorsal margin concave, lllltcrior margin Irunclltcd, farming an obtusc angle
wilh lhe slightly COI1VCX vCnlra[ margin. LOWCSI, most venlrally siwatcd point an
shet! usually in postcrior hal f; poslcrior margin slightly tapering, well rounded;
postcrodorsal margin subparal1cllo ventral margin. Obtusc ridge running from the
umbo lO !he anterovcntral margin, commonly followcd postcriorly by a shallow
sulcus which finds ils cxprcssion al the vent ral margin in a slight sinuosily. Postcrior
end with distinct gape. Surfaee covcrcd with irregular, eonspieuous, commllrginal
folds.

Ml'rJSllf<'nU!/I/$. GGU $3mplc 1 l••, 1••,/1(%) h h/l(%) d d/l(%)
235451 6.3 1.7 26.9 3.5 55.5 2.1 42.8
235451 6.0 1.6 26.1 37 61.7 2.9 48.3
235451 5.3 L' 26.4 3.1 58.5 2.3 43.4
235403 5.65 1.7 30.0 31 54.8 2.3 40.7
235531 5.5 2.0 36.3 3.5 63.6 2.7 49.1
235531 5.2 1.7 32.7 33 63.5 2.' 46.1
235467 6.1 1.8 29.5 3.3 54.1 2.5 40.9
137551 5.55 1.7 30.6 3' 61.3 25 45.0
235511 3.15 1.35 36.0 2.2 58.7
235540 7.0 2.3 32.8 3.7 52.8 2.9 41.4
235513 2.3 0.65 28.3 L5 65.2 LI 47.8

Remllrks. P. Illliformis IS ane af the mosl variable and long-ranging species af
Jurassic bivalvcs. ArkelI (1935. p. 328) was unabIc to dislinguish betwcen forms
from thc lnfcrior Oolite (Bajociall) and Portlandian. Specimens from the Per­
naryggen Member do not exhibit particularly high variability within any anc popu­
lation, but differences in the mean form af populations from diffcrent lcvcls are
considerable. They all fall well within Ihe range af P. Ulliformis as defined by
Arkell. It is possiblc that studies af large populations af P. ulliformis from different
horizons within the Jurassic would revcal differences bctwccn populations which,
in fact, wauld make it possibIe to split them inlo two ar more species. However, il is
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usually very difficult lo obtain matcria! well cnough prescrved, most spccimens
having suffercd some dcgrcc of compacliana! dislortion.

Sorne of the spccimens from the Pernaryggcn Mcmbcr arc very similar Io P.
mrialls Agassiz as figured by de Loriol (1896. pI. 11, fig. 6) ar IO VemLS lmioides

Roemer (J 836, pl. 8. fig. 6), species nol found in Arkcl1's synonymy list for P.
uII;/ormis, but c!car1y within thc morphological range af thc species. Spccimens
from the Volgian af thc Subarctic UTals (Zakharov & Mcsezhnikov, 1974, pI. 37,
figs 2a-b, 3a-b) arc alsa vcry similar Io thc Greenland specimens [rom thc Volgian
as is de Loriol's Pleuromya lellill(l Agassiz (LaTiol, Royer & Tombeck, 1872. pI. IO,
figs 5-8) from the Uppcr Jurassic of Haute Marne. CoraIlian (Upper Oxfordian)
spccimcns (ArkelI 1935, pi, 45, figs 1-13) arc generally smoothcr with Ihc um­
bones in a morc mcsial position. The samc is Iruc of somc Oxfordian spccimcns
from Milne Land.

As has aiready bcen commentcd upon Ihere secms to bc a continuous series of
forms belwecn t}pical P. lIlliformis and P. uralensis, a species which is generally
highcr and has a more strongly up",ard·sloping antcrovcnlral margin.

Pleuromya ulliformis (J. Sowerby, 1813) var. peregrilla (d'Orbigny,
1845)

Fig, 39 E-G

1845 POllopaelJ pl're8rill/l sp, nov,; d'Orblgny, pI. 40. figs 10-12.

MOleria/. 6 specimens from Ihe Pemal)ggcn Mcmbc:r and Henmgryggen Mcmber (Lmgulo Bcd) at
Ham FJCkI and Lingulal)ggen (from GGU 235468.137457,137656.137695).

Descriplion. Shcll medium-sized. only moderalely inflaled; umbones onhogyrale.
less produced 1han in other Pleuromyo, roundcd. slighlly dcpressed. situated aboul
one·third of shell length from the anterior; antcrior margin well rounded, an­
terodorsal margin subparallel to ventral margin, which is only modcratcly convex:
posterior end siightly lapering; pallial sinus very dcep.

Shcll gaping posleriorly. Surfacc of shcll smooth excepl for fine commarginal
growth lines; anlerior sulcus nOl developed.

Ml'Cl.furemems. GGU sample
137656

I
3"

1.", 1••,/1(%) h
1.4 41.2 2.1

h/l(%)
61.7

d d/l(%)
lA 41.2

Remorks. Only few specimens from thc Uppcr Jurassic of Milne Land fil lhis
descriplion, bul lhey arc quile diSlinC1 and can easily be separaled from other
Pll'urom)·Q. They differ from P. uni/ormis (describcd above) by having a more
mesially situated umbo, a smooth shcll and no sulcus, and they arc higher in
relalion la length and considerably more compressed, ArkelI (1935, pI. 45, figs
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8-10) figured very similar specimens from the Trigonia hud/cSlOl/i Bcd at KingsIon
Bagpuizc, but regardcd them as mere variants of P. uni[ormis having found inter­
mediate specimens linking Ihem Io more typieaJ forms. For Ihis reason, the Milne
Land specimens, although showing no intermediates to P. uni[ormis as figured in
figs 39A-D, are inc1uded under P. Imi[ormis, bul given varielal recognition as P.
IIni[ormis var. peregrino (d'Orbigny). The Milne Land specimcns c10scJy fit thc
ho[otype af POllopaea peregrilIo d'Orbigny (1845, pI. 40, figs 10-12).

This varicty is panicularly com mon in the Lil/gu/a Bed of Ihe Hennigryggen
Member.

Pleuromya trimlgu/aris sp. nov.
Fig. 39 H-J. N

v.1936 PwtUwfla(?) sp. ind. afr. P. lJucu/al'fo,mu (Roerner); Spath. p. 126, pl. 48. figs I a-b, pI. 50, figs
6a-b.

1974 Gress/)'Il(?) aU. G. a/(fuilli (Fischer de Waldheim)j Zakharov & Mesczhnikov, p. 159. pI. 37,
figs 4a-c.

Holol)'pe. MGUH 15577 from GGU 235560 from lhe Pernaryggen Membcr at Kronen.

MUlaia/. 123 SIX~imens from the Pernaryggen Membcr al Har1z Fjeld, Kronen and Ba)'s Fjelde (from
GGU 235407. 23541 1-235412,235416, 235429, 235440-235441. 235451, 235464, 235468. 235472,
235488, 235494. 235496-235502, 235509, 235514, 235516-235517, 235523. 235530-235531,
235536-235537,235539-235542,235546-2.35548.235560).

Dl'rh'alio lIominis. Triangularis (Lal.) '"" lriangular,

Diagl1osis. Strongly infiated P/euromya with triangular outline.

Descrip'ion. Shcll inflated, triangular; grcatcst width of shcll in the umbonal re·
gion; umbones inf1ated, very prominent, slightly prosogyrate, situated between
olle-Ihird and a quarter of shell lengt h from the anlcrior; ventral margin strongly
convex; most ventrally situaled point of shell direct ly below umbones; anlerior
margin shon, well rounded; poslerior end sharply tapering and obliqueJy Irun­
cated; hinge line long and nearly straighl, thaI of left valve with short, rounded
protuberance followed posteriorly by a niche; pallialline wilh decp sinus; poslerior
gape only slighl. Shell thin and smooth exeepl for generally fainl cammarginal
growlh rugae.

MrasllTemrll/S. GGU sample I l.", 1.",11(%) h h/l(%) d d/l(%)
235560 5.9 2. 33.9 3.' 64.4 2,85 48.3
235560 5.5 1.' 29.1 3.' 69.1 2.7 49.1
235560 5.35 1.' 35.5 3.5 65.4 2.' 48.6
235530 5.2 1.7 32.7 3.3 63.5 2.5 48.1
137653 6.' 1.' 27.9 4.3 63.2 3.1 45.6
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Remarks. Thcre ean be liule doubt that P. [Tiangularis represents a new species,
differing in thc folIowing rcspcCIS from P. uniformis: less elongatc. ventral margin
strongly convcx, non-suleate; sharply tape ring, umboncs more pronounced and
anlcrior margin non·truncate. The species rarely occur logether in the same bed,
and whcre (hey do. one af them is usually much mOTC abundant. P. Iriangularis
differs from P. o/du/ni (Brongniarl) in having a well rounded anlerior and in
tacking the conspicuous commarginal ribbing af the latter.

Spath (1936) having only badly squashed specimens al hand figurcd P. trim/­
gularis as Profloella(?) sp. ind. aff. P. flllclIlaeformis (Rocmer). Thcre is, indced, a
certain similarity in shape belween Ihe Milnc Land specimens and Eocallisla
llucufae/ormis (RoeOler, 1836). However, Ihe hinge, which il was possibIe to de­
velop in one case, is thai of a Iypical Pleuromya (e.g. Cm:, 1969, p. N 843, fig. F 21).
It is quile likely Ihal some of the specimens dcscribed by aUlhors as Eocallista
/llIculaelormis without knowledge af Ihe hinge are, in faet, examples of P. /riml­
gularis. A sleinkern similar to P. triangularis was described by RoeOler (1836, pI. 6,
figs 5a-b) as Nucufa gigantea without the evidence of laxodonl denlition. The
specimen in faet possesses more slrongly developed muscle sears than is charac­
teristic of P. Iria/lgularis. Zakharov & Mesezhnikov's (1974) figured speeimcns of
Gresslya(?) aff. G. aldu;"i (Fiseher de Waldheim) are most likely a variant of P.
trial/gularis with more conspicuous growth rugae.

Pleuromya zakharovi Sp. nav.
Fig. 39 K-M

HQ/OIYPf!. MGUH 15580 from GGU 235573 from the Aldinger El ... Mcmber allocality 5.

Malaiaf. 36 spcdmcns from thc Aldingcr El ... Member atlocality 5 and locality 25 (from GGU 235452.
235461-235463,235573).

DerivQrio flominis. Aftcr v. A. zakharo....

Diagnosis. Small, thick-shelled Pleuromya with submesial umbones and wilhoul
poslcrior gape.

Descriplion. Relatively small-sized and Ihick-shellcd Pleuromya; umbones slightly
prosogyrale, prominent, rounded, submcsial, slightly anlerior of midline; an­
Icrodorsal margin excavalcd, anlerior margin well rounded, vent ral margin fairly
convex; mosl ventrally silualed point of shell in poslerior hal f; posterior sector
somcwhat tapering, obliquely Iruncated IO rounded in oUllinc; poslerodorsal mar­
gin slighlly convcx, sloping; without posterior gape. Hingc that of a typical
Pleuromya. Shell eovered wilh fainl com marginal growth lines.
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Fig. 41 PleuromYQ Imiformis prescrvcd in Ilfe
position. Pimm Bcd. Pcrnaryggcn Mb, Ham.
Fjeld. Scale in ccntimelrcs.

Remarks. The largest shcll rccordcd mcasured 3.1 cm in lcngth and 2.3 cm in
hcight; most valves are around 2.5 to 2.8 cm in lcngth and 1.8 to 2.0 cm in hcight.
Thc variation within a population scems relativcly low, the overwhclming majority
af specimens closcly rcscmbling the figured specimens. Thcy differ from other
Uppcr Jurassic Pleuromya in Milne Land in (a) bcing rclativcly short; (b) nOl
cxhibiting a sulcus (as is present in P. llra/ef/sis and P. lIlliformis); (c) the rclativcly
mesial position af the umboncs; (d) their rclalively lhick shelIs, and (e) (heif small
size (fig. 40). As !hey even differ from variants af P. lIf1iformis, which occur in
other parts oflhe world (e.g. as figured by ArkelI 1935. pl. 45, figs 1-13), il seems
juslified IO keep them as a separate species.

Awec%gy af Plellromya. At various horizons within the Pcrnaryggcn Member
ellch of Pleuromya Ilralellsis, P. tllli/ormis and P. trifli/gu/aris has been fOUlld in life
position, Ihat is more or less vcnically orienlated wilh the anlerior end pointing
illlo Ihc sediment. Whilst P. trim/glllllris was invariably found in a striclly vertical
position, a large number af P. lIllIformis showed some degree of devialion from the
venical (e.g. fig. 41). The life positions of these species is com pol rable with Ihat of
modern myaeeans such as Mya. The deep pallial sinus and the wide poslerior gape
point to Ihe exislence af large, fused siphollS which probably could nOl be retracted
inlo Ihe shel!. Thus the three P/euromYlI species c10sely resemble Recent deep·
burrowing myaceans suth as Mya arellarell, which usually rests 25 Io 30 cm dee p in
the sedimenl and, in Ihe adult stage, is una ble IO rc·burrow when cxcavated by
currents or storms. The Milne Land forms werc almosl certainly low level suspen·
sion·fecders Iike all othcr knowll myaceans.

P. umjormis var. peregril1ll and P. zakllllrovi wcre not found in life position. The
cxistence of a deep pallial sinus in Ihe former suggests a similar mode of life to P.
Ill1iformis. In contrast, the relatively Ihick shell. lack af a poslerior gape, and
smallcr poslerior seclion in P. zakharovi may indicaie Ihat Ihis species burrowed Io
shallowcr deplhs Ihan Dlher Pleuromya species.
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Superfamily Pandoracea Rafincsque. 1815. Family Thraciidae SlolicU:a, 1870.

Genus Thracia leach in J. de C. Sowerby, 1823.
T,"pe sJ'«in. Thrøew p".bescnu Lamarek, 1819 (- /.tJo pubQarrs Pultene)'. 1799).

Thracia (Thracia) depressa (J. de C. Sowerby, 1823)
Fig. 42 A-F

-1823 M)'a d~p,t:SSQ sp. OOV.: J. de C. So->-'crby, p. 19, pl. 418.
.... 1936 Thracia inctna (Desha)'cs) Thurmann sp.; SpaIh. p. 133, pI. 48. fig. 3, pl. SO. fig. 4.
.... 1936 ThracW d. T. d~prrssa (J. de C. Sowcrby); SpaIh, p. 134. pl. SO. fig. 3.

Mo/triol. 72 specimcns from Ihe Pernaryggcn Mcmbcr at Ham. Fjeld, Kronen and Bays Fjelde (from
GGU 23540 1-235402, 235418, 235424-235425, 235432, 235440-235442, 235476. 235479. 235485,
235493-235497, 235507-235508, 235534, 235536. 235542, 235566-235568, 235570, 137726,
137710).

Fig. 42. Th,ada (ThfIlCW) d~p"$SQ (J. de Sowerby, 1823).
A. MOUH 15581 from OOU 235493; bivalved specimcn, lefl view; X I. Pernaryggen Mb, Kronen.
B. MOUH 15582 from GGU 235496; bivalved specimen, lefl view; x I. Pemaryggen Mb, Kronen.
C. MOUH 15583 from GGU 235493; bivah'ed specimen, Idl view; x I. Pemaryggen Mb. Kronen.
D. MOUH 15584 from GGU 131726; bivalved specimen,righlv1ew;X l. Pemaryggen Mb, Kronen.
E. MOUH 15585 nom GOU 131710; bivalved specimen.lefl view; x I. Pernaryggen Mb, Kronen.
F. MOUH 15586 from GGU 235493; bivalved spe6men, lefl view; x I. Pemaryggen Mb, Kronen•

• __ 144
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Fig. 43. Length/hcight and
Icnglh/anterior length
relationships af Thracia (T.)
dt'prt'ssa.

Dots: population from GGU
235496; Pcrnaryggcn Mb,
Kronen; opcn drdes: olher
spccimens from the PemaryggclJ
Mb af Miloe Land: opcn
rhomb: hololype af Mya
deprusa J. de C. Sowerby
(1823, pI. 4 [8); black rhomb:
holotype af Teflina incerta
Thurmann j'l Roerner (1836. pI.
8, figs 7a,b); I: specimcn ofT.
depresso from thI' Upper Oxford
Clay (Durr, 1978, p!. 13. fig.
23); 2: sp«imen af T. depressa
from the Uppcr Oxford Clay
(Duff, 1978, pl. 13. fig. 22); 3:
Thr(.lcia incer/IJ af de Lorial
(1872, pI. II, fig. 10):4:
1'hrada i/leena af de Loriol
(1872. pI. Il, fig. JO); 5:
Thrada depressa af de Lona!
(1872. pI. ll. fig. 11);6;
Corim)'Q lara af Agassiz (1845,
pI. 34, fig. 2); 7: CorimYQ fala

of Agassiz (1845, pI. 34, fig. 3),

Descriptiofl. Shcll thin, compressed, elongate, inequilatcral, inequivalve; right
valve larger than the lefl, which it overlaps. Umbones opisthogyrate, but less
prominent than in most T. depressa. Posterior margin truncate, posterior end gap­
ing. With faint ridge running from thc umbo to the posteroventral margin; an~

terodorsal margin less steeply sloping than in the holotype of T. depressa. Yentral
margin gently convex; anterior margin broadly rounded. Surfacc with fine com~

marginal striae. Pallial line with sinus.

Remarks. Thracia depressa appears to be a very variable species. In Ihe past, more
elongate forms, which in addition possess less prominenl umbones and have a less
steeply sloping anterodorsal margin, have been c1assified as T. incerta (Thurmann
in Roemer, 1836). However, ArkelI (1936, p. 356) considered that bolh T. depre~

ssa and T. jncerta might grade into each othcr. Duff (1978) recently sludied popu·
lal ions of Tlmlcia from the Oxford Clay (Callovian Io Lower Oxfordian) of Eng­
land and confirmed that Ihe short, high forms intcrgradc with the more elongale
ones. At the same lime he did not exclude the possibililY thai very elongale speci·
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mens from the Kimmeridgian and Portlandian (such as T. incerta as figured by Cox,
1929, pI. 5, fig. 6) may, in faet, constitute a separate species.

The Milne Land specimens again exhibit a wide morphological range (fig. 43)
although elongate forms dominate. There is, however, no suggestion of a bimodal
distribution.

Autecology. The elongate compressed form of T. depressa makes it very well suited
to burrowing. The presence of a pallial sinus and the gaping posterior indicate that
the species must have possessed Iong siphons and therefore was deep burrowing.
According to Yonge (1937) Recent Thracia pubescens produce mucus-lined tubes
in the sediment, through which the inhalent and exhalent currents flow. These
enable the species to burrow even deeper than is allowed by the length of the
siphons, the mucus-lined tubes serving as an extension of these organs. Trophic
group: low level suspension-feeder.

OTHER BENTHIC FAUNAL ELEMENTS FROM THE
UPPER JURASSIC OF MILNE LAND

Apart from the bivalves described in the foregoing there are several species
which have not been discussed because their poor preservation made their de­
scription pointless. For the sake of completeness, they are listed below in stratigra­
phical order. In addition there are several specimens which, although undoubtedly
belonging to other species than those mentioned in the text, could not be identified
precisely, usually owing to poor preservation and lack of diagnostic features (such
as the hinge in heterodonts).

Kosmocerasdal Member:
Meleagrinella ova/is (Phillips, 1829)
Nicaniella sp.

Cardioceraskløft Member:
Inoceramus sp. 2
Prorokia sp. 2

Gråkløft Member:
Inoceramus sp. 1
Prorokia sp. 1

Pernaryggen Member:
Bakevellia sp.
Buchia ex gr. B. russiensis (Pavlow, 1907)
Isocyprina (I.) cf. 1. (1.) cyreniformis (Buvignier, 1852)
Corbulomima sp.
xylophagan bivalve
'Pleuromya elongata' (Agassiz, 1843)

S·
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Thus, altogether 90 to 95 species of bivalves are recorded from the Upper Jurassic
of Milne Land, the majority (65) from the Pernaryggen Member. For the intended
palaeosynecological analysis not only bivalves, but also the remaining benthic in­
vertebrate fauna was studied and identified. In the folIowing tables, (Appendix l)
faunal lists for each member of the Upper Jurassic of Milne Land are given. They
are based on much larger samples than those of earlier authors (e.g. Spath, 1935,
1936) and serve as basic data for the intended palaeobiogeographical analysis.
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APPENDIX 1

Table 1. Faunal list ol the Kosmocerasdal Member
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Bivalves:
Grammatodon (Cosmetodon) keyserlingii
Modiolus (Strimodiolus) strajeskianus
Oxytoma sp.
Meleagrinella ovalis
Entolium (E.) corneolum
Camptoneetes (C) auritus
Camptoneetes (Costicamptonectes)

milneiandensis
Praebuchia kirghisensis
Nicaniella sp.
Protocardia (P.) striatula

tancrediid(?) bivalve
Pholadomya (P.) hemicardia

Goniomya (G.) literata
Pleuromya uralensis
Pleurornya uniformis

Gastropods:
Dicroloma bononiensis
Chenopus (Quadrinervus) sp.

Serpulids:
Ditrupa nodulosa
Serpula (Cycloserpula) intestinalis
Serpula (Dorsoserpula) sp.
Serpula (Tetraserpula) sp.

Brachiopods:
Lingula sp.
'Terebratula' sp.

Table 2. Faunallist ol the Aldinger Elv Member

Bivalves:
Grammatodon (Cosmetodon) keyserlingii
Lopatinia callomoni
Modiolus (Strimodiolus) strajeskianus
Aguilerella aldingeri
Meleagrinella ovalis
Oxytoma (o.) sp.
Camptoneetes (C) auritus
Camptoneetes (Boreionectes) broenlundi
Praebuchia kirghisensis
Plagiostoma sp.
Liostrea(?) sp. 1
Liostrea(?) sp. 2
Nanogyra nana
Discomiltha lirata
Unicardium aceste
Protocardia (P.) striatula
Tancredia (T.) magna
Tancredia (T.) donaciformis

Corbicellopsis lorioli
Corbicellopsis laevis
Arctica syssolIae
cyprinid sp.
Goniomya (G.) literata
Pleuromya zakharovi

Gastropods:
neritinid sp. A
Neritopsis sp.
Ampullina sp.
Amberleya sp.
Pseudomelania (Oonia) sp.
Chenopus (Quadrinervus) sp.

Serpulids:
Ditrupa nodulosa
Serpula (Cycloserpula) intestinalis
Serpula (Cycloserpula) sp.

Echinoderms:
Pentacrinites ossicles

Table 3. Faunallist ol the Cardiocerasklølt Member

Bivalves:
Mesosaccella choroschowensis
Grammatodon (G.) schourovskii
Modiolus (Strimodiolus) strajeskianus
lnoceramus sp.
Oxytoma (o.) inequivalve

Entolium (E.) orbiculare
Camptoneetes (C) morini
Camptoneetes (Boreionectes) cf. C. (B.)

validus
Buchia lindstroemi
Limatula consobrina
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Uostrea sp.
Prorokia sp. 2
Protocardia (P.) sp.
Pholadomya (P.) sp.
Goniomya (G.) literata
Pleuromya uralensis
Thracia (T.) depressa

Gastropods:
Amberleya cf. A. jasikoviana
Pseudomelania sp.

Brachiopods:
'Terebratula' sp.
Rhynchone/la sp.

Polychaets:
Ditrupa nodulosa

Table 4. Faunal list of the Gråkløft Member

Bivalves:
Inoeeramus sp. 1

Buchia sp.
Prorokia sp. 1

Table 5. Faunal list of the Krebsedal Member

Bivalves:
Nuculoma variabilis
Mesosaccella choroschowensis
Grammatodon (G.) schourovskii
Pinna (P.) laneeolata
Inoceramus sp.
Isognomon (I.) volaticum
Oxytoma (O.) sp.
Entolium (E.) orbiculare
Camptonectes (C) morini
Camptonectes (Boreionecres) praecinctus
Buchia mosquensis
Buchia cf. B. rugosa
Umatula consobrina
Uostrea plastica
Discomiltha lirata
Astane (A.) sp.
Eriphyla (LyapinelIa) saemanni
Isocyprina (Venericyprina?) birkelundi

Pholadomya (P.) hemicardia
Goniomya (G.) literata
Pleuromya triangularis
Pleuromya uniformis
Pleuromya uralensis
Thracia (T.) depressa

Gastropods:
Purpurina sp.
TurritelIa sp. nov. aff. T. molarium

Scaphopods:
Dentalium sp.

Brachiopods:
Taimyrothyris sp.
Russirhynchia(?) sp.

Arthropods:
Glyphea rostrata

Echinoderrns:
cidaroid spines and plates

Table 6. Faunallist of the Pernaryggen Member

Bivalves:
Nuculoma variabilis
Mesosaccella choroschowensis
Solemya(?) sp.
Grammatodon (G.) schourovskii
Grammatodon (Cosmetodon) keyserlingii
Musculus (M.) fischerianus
Modiolus (M.) bipartitus
Modiolus (Strimodiolus) czekanowskii
Modiolus (Strimodiolus) elongatus
Falcimytilus suprajurensis

Pinna (P.) laneeolata
Bakevellia sp.
Inoeeramus sp.
Inoeeramus sp.
Isognomon (I.) volaticum
Oxytoma (O.) inequivalve
Entolium (E.) orbiculare
Camptonectes (C) morini
Camptonectes (Boreionectes) praecinctus
Camptonectes (Camptochlamys) sp.
Buchia mosquensis
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Buchia rugosa
Buchia ex gr. B. russiensis
Placunopsis radiata
Limatula consobrina consobrina
Limatula consobrina multicostata
Plagiostoma incrassatum
Plagiostoma sp.
Pseudolimea cf. P. arctica
Liostrea plastica
Liostrea(?) sp. l
Nanogyra nana
Myophorella (M.) ingens
Discomiltha lirata
Discomiltha(?) sp. A
Unicardium aceste
Astarte (A.) praeveneris praeveneris
Astarte (A) praeveneris maimechaensis
Astarte (A) cf. A (A.) veneris
Neocrassina (Pressastarte) pelops
Eriphyla (Lyapinella) saemanni
Protocardia (P.) striatula
Quenstedtia parallela
Quenstedtia laevigata
Quenstedtia grewinki
Corbicellopsis unioides
Corbicellopsis lorioli
Corbicellopsis cf. C lorioli
Hartwellia (H.) kharoschovensis
Hartwellia (H.) groenlandica
Hartwe/lia (H.) borealis
Hartwellia (H.) sp. A
Isocyprina (Venericyprina?) birkelundi
Pronoella(?) (P.?) superjurensis
Corbulomima sp.
xylophagan bivalve
Pholadomya (P.) hemicardia
Goniomya (G.) literata

Goniomya (G.) bicarinata
Pachymya (Arcomya) sinuara
Pleuromya uralensis
Pleuromya uniformis
Pleuromya uniformis var. peregrina
Pleuromya triangularis
Thracia (T.) depressa

Gastropods:
PleurolOmaria sp.
neritinid sp. B
neritinid sp. C
Sulcoactaeon peroskianus
Pseudomelania sp.
TurriteIla sp. nov. aff. T. molarium
Brachytrema keyserlingiana
Brachytrema incerta
Amberleya pulchra
Purpurina sp.
Neritopsis sp.
Calliomphalus sp.
Procerithium(?) sp.
Pseudorhytidopilussp.

Brachiopods:
Lingula uta
Orbiculoidea latissima
Russirhynchia(?) sp.
Taimyrothyris sp.

Bryozoans:
fan-shaped ectoprocts
cructose ectoprocts

Arthropods:
Glyphea rostrata
Eryma cf. E. ventrosa

Serpulids:
Serpula (Cycloserpula) intestinalis
Serpula (Tetraserpula) sp.
Serpula (Dorsoserpula) sp.

Table 7. Faunallist of the Astartedal Member

Bivalves:
Nuculoma variabilis
Mesosaccella choroschowensis
Solemya sp.
Grammatodon (G.) schourovskii
Pinna (P.) lanceolata
Inoceramus sp.
Oxytoma (o.) sp.
Entolium (E.) orbiculare
CamplOneetes (C) morini
Buchia mosquensis
Discomiltha sp.
Astarte (A.) sp.

Eriphyla (Lyapinella) saemanni
small astartid sp.
Protocardia (P.) striatula
Corbicellopsis lorioli
Hartwellia (H.) kharoschovensis
Hartwellia (H.) groenlandica
Isocyprina (Venericyprina?) birkelundi
Corbulomima sp.
shallow bunowing heterodont
Pleuromya uniformis
deep burrowing pholadomyacean
Thracia (T.) depressa
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Gastropods:
Delphinula sp.
Neritopsis sp.
Pseudorhytidopilus sp.
Pseudomelania sp.
Brachycrema keyserlingiana

Scaphopods:
Dentalium sp.

Brachiopods:
Orbiculoidea latissima
Taimyrothyris sp.

Arthropods:
Glyphea rostrata

Echinoderms:
Pentacrinites ossicles

Table 8. Faunallist of the Lingula Bed (Hennigryggen Member)
This list is by no means exhaustive

Bivalves:
Grammatodon (Cosmecodon) keyser/ingii
Modiolus (Scrimodiolus) elongacus
Pinna (P.) lanceolata
Isognomon (l.) volaticum
Oxytoma (O.) inequivalve
Encolium (E.) orbiculare
Camptoneetes (C) morini
Buchia sp.
Pseudolimea sp.
Unicardium aceste
Astarte sp.
Neocrassina (Pressastarte) sp.
Eriphyla (Lyapinella) saemanni
Protocardia (P.) striatula

Tancredia hartzi
Corbicellopsis aff. C portlandica
CorbicelloPsis unioides
Hartwellia (H.) groenlandica
Isocyprina (Venericyprina?) birkelundi
Pholadomya (P.) hemicardia
Pleuromya uniformis var. peregrina
Thracia (T.) depressa

Gastropods:
Sulcoactaeon peroskianus

Scaphopods:
Dentalium sp.

Brachiopods:
Lingula zeta

APPENDIX 2

List of principallocalities from which bivalves were collected. Locality numbers refer to the number­
ing system in Callomon, Birkelund & Fiirsich (unpublished).

A. Region north of Hartz Fjeld.
3. Nordvestelv, 1.2 km east of the junction with Nordøstelv (GGU sample 235554-235556).
4. Valley south-east of the mouth of Nordøstelv (GGU sample 235561-235565).
5. Valley north of Cardioceraskløft (GGU sample 235572-235574).
7. Upper Cardioceraskløft (GGU sample 235544-235545, 235578).

B. Hartz Fjeld region.
9. Ridge leading up to the northern corner of Hartz Fjeld (GGU sample 235534-235542).

11. Ridge leading up to the north-eastern corner ofHartz Fjeld, at foot ofbasalt dyke (GGU sample
235546-235550).

14. Northern slope of ridge south of Pinnadal (GGU sample 235468-235479).
15. Ridge south of Astartedal (GGU sample 235464-235466).
16. First ridge north of Krebsedal (GGU sample 235438-235450).
17. Ridge south of Krebsedal (GGU sample 235401-235419).
18. East slope of Slottet (GGU sample 235427-235434).
19. Lingularyggen (GGU sample 235426).
20. G1aukonitbjerg (GGU sample 235420-235425).
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C. Kronen region.
23. Pernaryggen, east of Kronen (GGU sample 235486-235520, 235557-235559).

D. Region between Kronen and Bays Fjelde.
25. Vestelv, 2.5 km south-west of Kronen (GGU sample 235452, 235460-235463).
26. Valley 3.5 km south of top 530 (GGU sample 235453-235459).

E. Bays Fjelde region.
34. Bays Fjelde, slope south-east of top 810 (GGU sample 235522-235528).
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