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Steenstrupia

One hundred and fifteen bivalve taxa represented by 2357 specimens are recorded from the Danian
deposits at Nuussuaq (formerly Nigssuaq or Nugssuak), Northwest Greenland. The material was
mainly collected in the 1950s. Most of the species are new and unnamed, but formal description is not
attempted here. Comparisons with Recent material allow inferences about the paleoenvironment and
paleoclimate. The population parameters obtained here indicate that the bivalves are from different
marine habitats, from deep water to the tidal zone. The boring bivalves show that the deep-water
Kangilia Formation was uplifted and made up the shores of the shallow-water sea in which the Agatdal
Formation was deposited. The majority of the species are very similar in morphology to modern
tropical species in the Panama-Pacific, Indo-Pacific, Caribbean and Mediterranean Seas, and only a
few of the Danian species are related to modern boreal species. The species composition, the life

history, and the biodiversity indicate a tropical kind of climate and light regime.
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INTRODUCTION

The fauna and flora of the Late Cretaceous-Early
Tertiary period in Northwest Greenland have
been studied well, with the exception of the
bivalves. This Paleocene bivalve material was
collected by the late Professor Alfred Rosen-
krantz and his co-workers in the course of 18
expeditions. A summary of the expeditions and
their results was given by Rosenkrantz (1970).
Many fossil groups have been described and pub-
lished from the Nuussuaq expeditions (summa-
ries in Henderson et al. 1976, Collins & Ras-
mussen 1992, Kollmann & Peel 1983). Professor
Rosenkrantz’s plan to publish the Paleocene mol-
luscs was thwarted by his death in 1974, although
he completed the illustrations of the Paleocene
gastropods, which were later published by
Kollmann & Peel (1983). Rosenkrantz and his
assistents had started to sort the bivalves into
species, but generally without identifications or
illustrations. At his death only a few notes and
illustrations were completed, and the work was
discontinued.

The material of Paleocene bivalves was first
superficially examined for specimens suitable for
investigation of growth rings. Bivalve shells often
show growth rings caused by seasons, tides, and
diurnal variation (day-night periods) (Petersen
1958, 1966, 1978; Farrow 1971). This study was
hampered because the modern relatives of the
Paleocene species are tropical-subtropical ones,
in which studies of growth rings are scarce; pos-
sible recrystallization in the fossil material was
also a problem. The next step was to compile a
catalogue of the material. Finally, the bivalve
fauna was analyzed for information on palaeoen-
vironment and palaeoclimate. The bivalves will
not be compared with other Paleocene faunas,
except for a note on the Ocean Point fauna of
northern Alaska (Marincovich 1993).

Bivalves are important components in many
marine ecosystems, except in the Antarctic.
Hence this study of tropical types of fossil
bivalves from an arctic region may substantiate a
change in the light periods and climate during the
Tertiary. The energy flows in modern arctic and
tropical waters show that the controlling param-
eter for life is the light regime (Petersen 1984a, b,

1985, 1986, 1989, 1990). Further, arctic €cosys-
tems developed during the Late Tertiary, while
tropical ccosystems can be traced back to the
Early Tertiary. The many tropical kinds of fossils
in both polar regions are taken as evidence that
the tropical temperature belt was previously
much broader than today. The question of the
tropical light regime is usually ignored. Plate
tectonics give no answers on the questions.

The manuscript was completed in 1993 but
was delayed because the editors of the geological
periodicals, who were the first to receive the
manuscript, would only publish the catalogue,
but not the conclusions on climate and light re-
gimes based on comparisons with modern marine
situations.

LOCALITIES

Comprehensive and detailed descriptions of the
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Fig. 1. Map of Nuussuaq peninsula and Disko Island
indicating the Upper Cretaceous-Lower Tertiary sediments,
Tertiary basalts and Precambrium rocks. Detail of fig. 301 in
Escher & Watt (1976).
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Fig. 2. Map of Nuussuaq showing the localities mentioned in the text.

outcrops sampled during these expeditions to the
Cretaceous Tertiary sedimentary rocks in North-
west Greenland are given in Koch (1959, 1963),
Birkelund (1965), Hansen (1970), Rosenkrantz
(1970) and Floris (1972). These authors have
included many other localities than those treated
here, as several formations are exposed both
along the shores in the region and in inland val-
leys and canyons. The present material comes
mainly from the interior of Nuussuaq (new spell-
ing, formerly Nugssuaq or Nigssuaq), and was
mainly collected in the three canyons: Turritella-
kloft (Turritella Gorge), Agatkleft (Agate Gorge)
and Qaersutjeegerdal (Qaersut Hunters’ Valley).
They are the upper and northern offshoots of the
larger Agatdal (Agate Valley). A few bivalves
were collected at different localities in Agatdal, in
the more southern Kangersoq, and on the north-
ern and southern shores of the Nuussuaq penin-
sula. The maps in Figs 1-3 show the localities.
Paleocene bivalves are reported from other locali-
ties (Rosenkrantz 1970), but these specimens

were not available. The original field descriptions
of the localities and samples were lost, and only
information from earlier papers is available, as
shown in Figs 4-6. The sections at the main
localities: Turritellakleft and Qaersutjeegerdal,
shown in Fig. 7, were reconstructed from the
labels with the samples. Additional localities are
shown in Fig. 8. Concretions sometimes have a
name, e.g., Cucullaea, Gilbertina, Lumachelle (=
shell gravel), but without further information.
The label information has been translated into
English following the Danish words as closely
as possible. This procedure will facilitate future
comparative investigations on material from
these canyons and hopefully also refer these lay-
ers to the formations and “members” given in
earlier papers. All names in citations are in the
original spelling.

To avoid needless repetition under “Material”,
all samples from a given main locality are in a
single paragraph. Names of the main localities
and first and second subdivisions of these are
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Fig. 3. Map of the main localities in Agatdalen which yielded the greater part of the fossils, from fig. 35 in Koch (1959)

Pillow breccias

3 Agatdal
Andreas Kb Formation

Fig. 4. Great Section, modified from fig. 312 in Escher & Watt (1976).



CATALOGUE OF THE PALEOCENE BIVALVIA FROM NUUSSUAQ 29

Fig. 5. Sections through the two localities: A. Turritellaklaft
and B. Qaersutjegerdal. 1. Lower Danien, Propeamussium
Member, 2. Turritella Member, 3. Andreas Member, 4. Pil-
low breccias, U: Unconformity. Modified from fig. 4 in
Rosenkrantz (1970).

written in capitals, bold and italics, respectively;
because of their location, a few localities (e.g.,
Agatdal/AGATDAL) may have more than one
typeface, but no name refers to more than one site.
See the maps (Figs 1-3) if in doubt. Different
samples from a given site are separated by short
dashes, different sites by long ones.

GEOLOGICAL SETTING

A summary of the geological history of the Creta-
ceous-Tertiary period in Northwest Greenland is
given in Escher & Watt (1976). Fig. 1 gives a
survey of the area, from their fig. 301. Dam
(1992) gives a more recent model of the regional
geological setting.

The regional stratigraphy has been described
several times and illustrated by figures and photos
in Koch (1959, 1963), Birkelund (1965), Hansen
(1970), Rosenkrantz (1970) and Floris (1972).
All these authors participated in the expeditions.
From their papers we have extracted some infor-
mation on the localities where the bivalve mate-
rial was collected. The Cretaceous-Paleocene
lithostratigraphy is shown in Fig. 6 (after Collins
& Rasmussen 1992).

MATERIALS AND METHODS

The samples were provided with labels with ap-
parently good documentation. The labels give
both the collecting date and the locality, and were
used to reconstruct the sections and layers shown

NORTH COAST OF NUGSSUAQ

CENTRAL NUGSSUAQ

? AGATDAL FORMATION

PALEOCENE

KANGILIA FORMATION

Propeamussium Member
Thyasira Member

Fossil Wood Member
Conglomerate Member

T

CRETACEOUS -

Undifferentiated
Cretaceous shales

AGATDAL FORMATION

Abraham Member
Andreas Member
Turritellakleft Member

? Sonja Member

KANGILIA FORMATION

Propeamussium Member
Thyasira Member

Oyster-ammonite Conglomerate

' Undifferentiated

Cretaceous shales

ATANE FORMATION

Fig. 6. The Paleocene-Cretaceous lithostratigraphy of central Nuussuaq compared with the north coast of Nuussuaq. From fig.

2 in Collins & Rasmussen (1992).
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TURRITELLAKL@FT
Great Section
Upper benches + layers

Tuff shales (no or few fossils)

Lower sandstone benches
Below delta eastward -+ conglomerates
(Turitella, Cucullea, Lumachelle)

QAERSUTJAGERDAL
1. Great Section (East side)
Upper benches + layers (concretions,
conglomerates) + altitudes

Tuff shales (no or few fossils)

Lower benches + layers

2. Canyon Section (West side)
Upper benches + layers

Tuff shales (no or few fossils)

Lower benches + layers

Fig. 7. Stratigraphy of the main localities in Turritellaklgft
and Qaersutjeegerdal, based on label notes with the samples,
“Altitudes” refers to localities in the Great Section (East side)
of Qaersutjzegerdal where this is the only more detailed
information given, also referred to in earlier publications.

in Figs 7-8. Unfortunately the labels do not refer
to the stratigraphic layers and “members”. Later
Rosenkrantz’s helpers furnished the labels with a
number, which also was written on small pieces
of paper carefully glued to all the pieces of rocks
and shells. This was unfortunate, because in sev-
eral cases the labels were glued over important
taxonomic characters, and the glue had some-
times penetrated the rock and made it difficult to
distinguish the faint traces of, e.g., muscle scars
and the pallial line.

We also received two of Rosenkrantz’s note-
books that contain a few drawings and photos of
selected specimens, which, however, are missing
from the collection. A few species are represented
only by these drawings or photos, which have
also been included in the catalogue. The informa-
tion and the numbers on labels are given together
here. This is in accordance with the system in
Kollmann & Peel (1983).

The classification follows that of Moore

SONIJA LENS
(No subdivisions)

AGATKLOFT
Qaersut River
Macclintockia Section

AGATDAL
Umanasunguaq

KANGERSOQ
West of Nuilaussarssuaq
West of Tunorqo

NORTH COAST OF NUUSSUAQ
Kangilia
Igdlorssuassaq
Tupaursarsoit

SOUTH COAST OF NUUSSUAQ
Ata
Atanikerdluk
Patut

Fig. 8. Stratigraphy of localities not shown in Fig. 7, with
main subdivisions.

(1969). Species names are not introduced even
though we are convinced that many of the species
are new or that others are morphologically
equivalent to modern species. We have used gen-
eral publications, regional fauna lists, and also the
large collections of Recent bivalves at the Zoo-
logical Museum, University of Copenhagen to
identify the specimens and to establish relations
to Recent faunas.

We measured the shells when it was possible
and appropriate. Length (L) refers to the largest
distance from the anterior to the posterior end,
and height (H) refers to the distance from the
umbo to the ventral edge. It was sometimes pos-
sible to measure the width (W), when the two
valves were closed and undisturbed, or the depth
of one valve, which is aproximately half the
width. For boring bivalves, the size is sometimes
given as diameter (D). Unless otherwise speci-
fied, all measurements are in mm. Data on the
condition of the shells (e.g., single, paired, bored,
etc.) and samples (e.g., gravel, sand, coal, etc.)
were noted.

Exceptas noted, all photographs were taken by
G. Hopner Petersen and developed and printed by
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photographer Geert Brovad, ZMUC. All graphs
were made by GHP, and except as noted, all line
drawings of shells were made by Annie Vedelsby
with the aid of a drawing apparatus.

In addition to those mentioned above, the fol-
lowing abbreviations are used in the catalogue:
GGU = Grenlands Geologiske Undersogelser
(Greenland’s Geological Investigations, later
changed to GEUS); MGUH = Geological Mu-
seum, University of Copenhagen; ZMUC = Zoo-
logical Museum, University of Copenhagen.

SYSTEMATIC PALEONTOLOGY:
THE CATALOGUE

PALAEOTAXODONTA
NUCULOIDA Dall, 1889
Nuculidae Gray, 1824
Nucula Lamarck, 1799

Nucula sensu stricto, sp. 1
Fig. 9.

Material:
TURRITELLAKLOFT: Great Section: Lower sandstone
bench: 1980-225, 1946 (1 complete specimen, the two valves
pushed slightly apart: L =12, H=7.8).

INTERIOR NUUSSUAQ: Block: 1980-220, 1939 (1
valve: L = 15.6; Fig. 9).

Fig. 10. MGUH 25.138. Nucula sensu stricto, sp. 2. One right
valve, outer (A) and inner (B) views. L =258, H= 19 mm,
Inner ventral margin crenate, bored by naticid. Sonja Lens,
1980-223, 1958,

24 Nucwa sp. 2
N T
2+ *
1: ‘: E L] |:0 12 !:A I:é 13 ZL 7:1 1:1 26
L
T S
Fig. 9. MGUH 25.137. Nucula sensu stricto, sp. 1. One right T .
valve: L=15.6, H=11.1, D= 5.5 mm. Turritellakleft, interior e . e 8
Nuussuaq, block, 1980-220, 1939. v ot e e e iy
; ‘. ; ; 1‘0 II; Ill I'A III 1'0 2‘) 2'! llA

. Fig. 11. Nucula sp. 2. Length distributions from: Turritella-
Nucula sensu stricto, sp. 2 klgft (T, includes Interior Nuussuaq) and Sonja Lens (S).
Figs 10-11. Dots = single valves.
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Material:

TURRITELLAKLOFT: Great Section: Lower sandstone
bench: 1980-118, 1946 (1 valve: L= 13, H=10).-1981-453,
1949 (1 right valve: L =10, H=9).

- INTERIOR NUUSSUAQ: Block: 1980-220, 1939 (3
valves: L=10.8, H=8.8, L =109, H=96; L=14.0,H=
10.3).

SONJA LENS: 1980-221, 1953 (1 right valve: L= 18, H =
14.5, bored by naticid). - 1980-222, 1956 (1 right valve: L =
17.8, H=13.8, bored by naticid). - 1980-223, 1958 (Fig. 10).
- 1980-224, 1948 (2 valves: L = ca. 14 [both specimens, 1
with naticid hole]); 1 right valve: L = 25.8, H = 19, naticid
hole. - 1981-389, 1948 (4 fragments). - Sample without
number (1 left valve: L = 16.5, H = 12.5; 2 right valves: L =
10.5,H=8; L =16, H=13).

Remarks

Resembles the Recent Nucula donaciformis
Schmidt, 1895, Indopacific; see Knudsen (1967:
247-248, fig. 3).

Summary of the material

Turritellakleft: 5 valves. Sonja Lens: 9 valves + 4
fragments, 5 with naticid holes. Fig. 11 gives the
length distributions.

Nucula? sp. 3
Figs 12-13.

Fig. 12. MGUH 25.140. Nucula? sp. 3. One whole, closed
specimen, steinkern with shell fragments. L=17.9, H=10.4
mm. Left side (A) and umbo (B) are shown. Turritellakleft,
Great Section, lowermost sandstone bench, 1980-214, 1948.

Fig. 13. MGUH 25.139. Nucula? sp. 3. One left valve, outer
(A) and inner (B) views, taxodont hinge just visible. L = 14.4,
H=9.9 mm. Qaersutjegerdal, Great Section, altitude 495 m.
No number, 1958.

Material:

TURRITELLAKL@FT: Great Section: Lowermost sand-

stone bench: 1980-214, 1948 (1 whole, closed specimen,

steinkern with shell fragments: L = 17.0, H = 10.4; Fig. 12).
QAERSUTIAEGERDAL: Great Section: Altitude 495 m:

no number, 1958 (1 valve, Fig. 13).

Remarks

This species resembles the figures in Moore
(1969: N230) of species from the genera Palaeo-
nucula, Nuculoidea and Nuculoma. However,
these are only reported from periods earlier than
the Cretaceous; see also Ostreacea.

Nuculoma Cossmann, 1907

Nuculoma sp. 1
Figs 14-15.

Material:
TURRITELLAKL®@FT: Great Section: Lower sandstone
bench: 1980-219, 1948 (1 complete specimen: L= 17.5, H=
16.5; 1 right valve: L = 15).

QAERSUTIEGERDAL: Great Section: Concretion
layer above tuff-shale series: 1980-218, 1952 (1 right valve:
L =105, H = 8§; 1 left valve: L = 14, H = 12). - Concretion
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Fig. 14. MGUH 25.141. Nuculoma sp. 1. One left valve: L =
16, H= 14 mm, ventral inner margin sharp. Qaersutjzzgerdal,
west side, 1980-291, 1953.

Fon Nuculoma sp. 1
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Fig. 15. Nuculoma sp. 1. Length distributions of specimens
from Turritellakleft (T) (n = 2) and Qaersutjeegerdal (Q) (n=
49). Dots = single valves, bars = paired valves.

layer below tuff-shale series: 1980-215, 1958 (1 articulated,
closed specimen: L=14, H=11; 1 right valve: L= 143 H=
12.5). - 1980-216, 1953 (12 complete, closed specimens: L
=9.5, 13.5, 13.6, 14.0, 14.0, 14.8, 15.2, 17.3; with naticid
hole: L=10.2,13.6,14.1,16.4; 1 1 left valves: L=11.5, 12.0,
12.1, 12.6, 12.7, 13.0, 13.1, 13.4, 14.1, 14.2, 14.5; 10 right
valves: L =9.0, 11.0, 12.9, 13.0, 13.1, 14.0, 14.8, 15.5, 15.6
[with naticid hole], 15.8). - 1980-217, 1956 (3 paired, closed
specimens: L = 13.0, 14.9, 17.2; 1 single valve: L = 13.6; 3
valves with naticid holes: L = 15.0, 15.2, 16.9). - 1981-63,
1953 (1 valve: L = 8.5). — West side at second turn: 1980-
208, 1951 (1 complete specimen: L=14.5, H=11.8). - West
side: 1980-291, 1953 (3 valves: L=11.9, 15.8, 16 [Fig. 14]).

Summary of the material

Turritellakleft: 1 paired specimen + 1 valve.
Qaersutjaegerdal: 17 paired specimens, 4 with
naticid hole. 32 valves, 4 with naticid hole. Fig.
15 gives the length distribution of specimens
from the two localities.

Nuculana Link, 1807

Nuculana sp. 1
Figs 16-17.

Material:

TURRITELLAKL@FT: Great Section: Sandstone bench
below tuff-shale series: 1980-123, 1956 (1 right valve: L =
9.0). - 1980-198, 1956 (1 complete, closed specimen: L =
12.3, H=6.8; 1 valve: L =8.5, H=5.2). - 1980-206, 1948 (1
complete, closed specimen: L= 6.1; I single valve: L = ca. 8).
1980-211, 1948 (4 single valves: L = 6.5, 8.5, 8.8, 10.0.
Rosenkrantz, in a note on the label, gave two preliminary
names: “Nuculana aff. occidente (v. Koenen)” and
“Nuculana aff. mansfildi (Stanton)”). - 1981-197, 1964 (1
valve: L = 12.5; 2 moulds: L = 18.2, 18.5). — South side:
Lumachelle: 1980-201, 1939 (1 complete, closed specimen:
L = ca. 6, compressed).

SONJA LENS: 1980-195, 1953 (2 complete specimens: L
=8, 8; 12 single valves: L = 8-15). - 1980-197, 1953 (1
complete specimen: L = 7.8, H = 5). - 1980-212, 1948 (2
complete specimens and 49 single valves: L = 8-16). - 1981-
324, 1953 (1 valve, L= 12). - 1981-396, 1953 (5 valves: L=
11-13, 1 bored by naticid; Fig. 16 is from this sample). - 1981-
419, 1952 (ca. 29 fragments). - 1981-500, 1948 (1 left valve:
L =12.2). - 1981-502, 1951 (39 valves).

QAERSUTIJEAGERDAL: Great Section: (layer not noted)
1980-202, 1951 (1 left valve: L = 11.2). — Upper concretion
layer: 1980-203, 1952 (1 complete, closed specimen: L =ca.
14; 3 single valves; L = 8.8, ca. 15, ca. 17, 8.8). - 1980-204,
1952 (1 paired, closed specimen: L = ca. 12). - 1981-195,
1952 (1 complete, closed specimen: L = ca. 22). - Concretion
layer below tuff-shale series: 1980-196, 1954 (3 complete,
closed specimens: L =12.3, ca. 17, 17.6; 3 single valves: L =
14.9, 15.5, 15.8). - 1980-205, 1953 (1 complete, closed
specimen: L =16.1; 3 single valves: L =ca. 9, ca. 11, 15.0). -
1980-210, 1953 (3 paired, closed specimens: L =ca. 16, 16.5
(displaced), ca. 20. - 1980-363, 1956 (1 left valve: L=12, H
=8§).- 1981-118, 1953 (1 mould: L =ca. 11).
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Fig. 16. MGUH 25.142. Nucwiana sp. 1. One right valve,
outer (A) and inner (B) views; L = 13 mm. Sonja Lens, 1981-
396, 1953,

g 2 Nuculana sp. 1
N . T
6 °
o
4 1 L]
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+——+
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Fig. 17. Nuculana sp. 1. Length distributions for material
from Turritellakloft (T) (n= 12) and Qaersutjaegerdal (Q) (n
=22). Dots = single valves, bars = paired valves.

Summary of the material |

Turritellakloft: 3 complete specimens + 10
valves. Sonja Lens: 5 complete + ca. 136 valves,
1 with naticid hole. The Sonja Lens specimens are
ca. 8-16 mm long. Qaersutjeegerdal: 10 paired
specimens + 12 valves. Fig. 17 shows the length
distribution for the Turritellakleft and Qaersut-
Jjagerdal material.

Tindaria Bellardi, 1875
Tindaria sp. 1
Fig. 18.

Material:

SONJA LENS: 1981-95, 1952 (3 valves: L = 3.9, 4.1 (Fig.
18), 4.4; 2 valves with naticid hole: L=4.1,4.5). - 1981-395,
1953 (1 valve: L=13).

A

Fig. 18. MGUH 25.143. Tindaria sp. 1. One valve, outer (A)
and inner (B) views: L =4.1 mm. Sonja Lens, 1981-95, 1952,

Tindaria sp. 2
Fig. 19.
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Fig. 19. MGUH 25.144. Tindaria sp. 2. One left valve, outer
(A)and inner (B) views: L = 5.7 mm. Sonja Lens, 1981-502.

Material:

SONJA LENS: 1981-68, 1952 (1 valve: L=3.0).- 1981-419,
1952 (3 valves: L =ca. 4, ca. 7, ca. 9). - 1981-502, 1952 (3
valves: L = ca. 4, ca. 5 5.7; Fig. 19). - Photo from
Rosenkrantz’s notes, 1958: L = 5.5, H = 4.0, identified by
Rosenkrantz as “Leda prisca Deshayes”.

PTERIOMORPHIA
ARCOIDA

Arcidae Lamarck, 1809
Arca Linné, 1758

Area sp. 1
Fig. 20

Material:

SONJA LENS: 1981-411, 1952 (11 worn valves: L= 4.0,5.8,
6.0,6.9,8.0,8.1,8.5,9.0,10.2,10.5, 12.0). - 1981-324, 1953
(1 valve: L = 10.7, Fig. 20). - 1981-494, 1948 (5 valves: L =
5.1,7.6,11.2, 16.4, 27.4).

Fig. 20. MGUH 25.146. Arca sp. 1. One right valve showing
inside (A), outside (B) and ligamental area (C); the latter is so
large that the shell looks like a cap, with the umbo as the top.
L =107, H=5.1, /2 W= 4.9 mm. Sonja Lens, 1981-384,
1953,

Remarks

Rosenkrantz, in a note, identified one of the
valves as “Arca biangula, Lamarck acc. Coss-
mann & Pisaro 1904-06, pl. 35", We find that this
species resembles Arca termoumboniense Grant
& Gale, 1931 (Grant & Gale 1931: 142, pl. I, nr.
19). Pliocene, Los Angeles County.

Summary of the material
Sonja Lens: 17 valves.

Arca sp. 2
Fig. 21.
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Fig.21.MGUH 25.147. Arca sp. 2. One left valve in outer (A)
and inner (B) views: L =7 mm. Sonja Lens, 1981-424, 1953.

Material:

SONJA LENS: 1981-424, 1953 (1 valve: L = 7, Fig. 21). -
1981-486, 1951 (1 valve: L = 6.4, and 4 fragments). - 1980-
382, 1953 (1 valve: L = 10.4).

Remarks

Resembles figs 10, 11 (Noetia (Eontia) incile
Say, 1824) and 12, 13 (Noetia (Eontia)
trigintinaria Conrad, 1862) on plate 2 in Bird
(1965). Resembles the Recent Arca navicularis
Bruguiére, 1789.

Arcasp. 3
Fig. 22.

Material:
SONJA LENS: 1981-350, 1951 (1 left valve: L= 11, figured
specimen only).

Remarks
Rather worn, but nevertheless clearly different
from Arca sp. 1 and sp. 2.

Fig.22. MGUH 25.148. Arca sp. 3. One left valve in outer (A)
and inner (B) views: L=11 mm. Sonja Lens, 1981-350, 1951.

Barbatia Gray, 1842
Barbatia sp. 1
Fig. 23.

Material:

SONJA LENS: 1980-379, 1953 (1 valve, Fig. 23). - 1981-
416, 1952 (4 valves: L = 5-8). - Photograph from Rosen-
krantz's notes, 1 valve.

Fig. 23 MGUH 25.149. Barbatia sp. 1. One right valve in
outer (A) and inner (B) views: L =7.5 mm. Sonja Lens, 1980-
379, 1953.
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Remarks

Resembles Barbatia polymorpha Mayer, 1868 in
Studencka (1986: pl. 2, fig. la, b). Miocene,
Poland.

Barbatia sp. 2
Fig. 24.

Material:
SONJA LENS: 1981-410, 1952 (2 small valves). - 1980-385,
1953 (1 fragment). - 1981-505, 1948 (1 valve: L = 7.2). -
1981-487, 1948 (1 fragment). - No number, 1953 (1 valve,
Fig. 24).

Fig.24. MGUH 25.150. Barbatia sp. 2. One left valve in outer
(A)and inner (B) views: L=47.0, H=28.1, I/22 W=6.1 mm.
Sonja Lens, 1953.

Remarks
Identified by Rosenkrantz as Cucullaearca.

Summary of the material
Sonja Lens: 6 valves.

Barbatia (Cucullaearca) Gray, 1842

Barbatia (Cucullaearca?) sp. 3
Fig. 25.

Material:
SONJA LENS: 1981-349, 1951 (1 fragment referred to
Cucullaearca by Rosenkrantz). - 1980-368, 1956 (1 valve,
Fig. 25).

Fig. 25. MGUH 25.151. Barbatia (Cucullaearca) sp. 3. One
right valve in outer (A) and inner (B) views: L = 37.5,
H = 24.0, 112 W = 5.8 mm. The shell was wom before
fossilization. Sonja Lens, 1980-368, 1956.

Remarks

Resembles B. (C,) lincta (Conrad, 1875) illus-
trated in Moore (1969: N252, fig. C3, 2a, b).
Upper Cretaceous, North Carolina.

Barbatia (Cucullaearca?) sp. 4
Figs 26-27.

Material:

SONJA LENS: 1981-488, 1951 (1 valve: L=10.2, Fig. 26; 5
valves: L=7.0,7.1,9.9, 16.0, 18.0). - Not numbered, 1956 (1
left valve: L = ca. 18, Fig. 27).
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Fig. 26. MGUH 25.152. Barbatia (Cucullaearca?) sp.4. One
right valve in outer (A) and inner (B) views: L = 10.2 mm.
Sonja Lens, 1981-488, 1951.

Fig. 27. MGUH 25.153. Barbatia (Cucullaearca?) sp. 4. One
left valve in outer (A) and inner (B) views: L = ca. 18 mm.
Sonja Lens, no number, 1956.

Remarks .

The hinge corresponds to Cucullaearca, but the
structure is different (Moore 1969: N253, fig. C3
2a, b).

Summary of the material
Sonja Lens: 7 valves.

Barbatia (Acar?) Gray, 1842
Barbatia (Acar?) sp. 5
Fig. 28.

Material:
SONJA LENS: 1981-399, 1953 (figured specimen only).

el
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Fig. 28. MGUH 25.154. Barbatia (Acar?) sp. 5. One right
valve in outer (A) and inner (B) views: L = 12.5 mm. Sonja
Lens, 1981-399, 1953,

Remarks
The adductor scars are raised.

Barbatia sp. 6
Fig. 29.

Material:
SONJA LENS: 1958 (only Rosenkrantz’s photograph, Fig.
29).

Remarks
Identified by Rosenkrantz as Barbatia.
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Fig. 29. MGUH 25.155. Barbatia sp. 6. One right valve in
outer (A) and inner (B) views. Photo from Rosenkrantz’s
notes. Sonja Lens, 1958,

Barbatia sp. 7
Fig. 30.

Fig. 30. MGUH 25.156. Barbatia sp. 7. One right valve in
outer (A) and inner (B) views: L = 12.5, H = 6.9 mm. Sonja
Lens, drawings from Rosenkrantz’s notes,

Material:
SONJA LENS (figured specimen only: I right valve: L =
12.5, H = 6.9. Drawings from Rosenkrantz’s notes).

Remarks
Identified by Rosenkrantz as Barbatia.

Barbatia sp. 8
Fig. 31.

Material:
NUILAUSSARSSUAQ: Northwest corner: 1953 (figured
specimen only).

Fig. 31. MGUH 25.157. Barbatia sp. 8. One valve, outer
view. Photo of a mould from Rosenkrantz's notes. Nuilaus-
sarssuaq, northwest corner, 1953,

Remarks

Identified by Rosenkrantz as “Arca (Barbatia)
scabrosa Nyst according to Cossman & Pisarro,
pl. 35, fig. 77

Barbatia sp. indet.
Fig. 32.

Material:

NUILAUSSARSSUAQ:  West side: 1981-279, 1953
(steinkern of a right valve: L = ca. 57). Figured specimen
only.

Remarks
The imprints of hinge and outline come close to
those of Barbatia.
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Fig.32. MGUH 25.158. Barbatia sp. indet. Steinkern of right
valve, ca. 57 mm long, Nuilaussarssuaq, west side, 1981-279,
1953.

Anadara Gray, 1847
Anadara sp. 1
Fig. 33.

Material:
SONJA LENS: 1081-442, 1951 (1 left valve: L = 4.2).
Figured specimen only.

Fig. 33. MGUH 25.159. Anadara sp. 1. One left valve, outer
(A) and inner (B) views: L =4.2 mm. Sonja Lens, 1081-442,
1951.

Remarks .
This resembles the Recent Aradara brasiliana
(Lamarck, 1819). Florida to Brazil.

Anadara? sp. indet.
Fig. 34.

Material:

QAERSUTJAEGERDAL: Canyon Section: 1980-439, 1956
(figured specimen and 2 steinkerns: L = 67, 75). All 3
steinkerns are from paired valves that are slightly displaced. —
West side: 1981-329, 1943 (2 steinkerns of umbonal parts). —
Macclintockia Section: Agatklofi: 1980-334, 1953 (3
steinkerns of left valves: L = 46, 55, 58, in layer of coarse
gravel).

Fig. 34. MGUH 25.160. Anadara? sp. indet. Steinkern com-
prising pair of slightly displaced valves: L = 53 mm. Qaersut-
jeegerdal, Canyon Section, 1980-439, 1956.

Remarks
The steinkerns are referred with reservation to
Anadara.

Summary of the material
Qaersutjeegerdal: 3 paired + 2 single valves.
Agatkleft: 3 single valves.

Parallelodontidae Dall, 1898
Nemodon Conrad, 1869

Nemodon sp. 1
Fig. 35.

Material:
SONJA LENS: 1981-408, 1953 (figured specimen and 1
other left valve: L = 14).
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Material: ?

SONJA LENS: 1981-173, 1953 (specimen shown in Fig. 36
and 1 right valve: L = ca. 7). Photo (not shown) from
Rosenkrantz’s notes (1 valve: L = ca. 20).

Remarks
Identified by Rosenkrantz as Cucullaearca sp.

Nemodon sp. 3
Fig. 37.

Material:
SONJA LENS: figured specimen.

Fig. 35. MGUH 25.161. Nemodon sp. 1. One left valve, outer
(A)and inner (B) views: L = 9.5 mm. Sonja Lens, 1981-408,
1953.

Remarks

Resembles Nemodon eufalensis (Gabb, 1860)
figured in Moore (1969: N258, fig. C7, 6a, b).
Upper Cretaceous, North America.

Nemodon sp. 2
Fig. 36.

Fig. 37. MGUH 25.164. Nemodon sp. 3. One right valve,
outer (A} and inner (B) views: L =32 mm, Sonja Lens, 1981-
489, 1948.

Remarks
Identified by Rosenkrantz as “Adrca (Cucullaria)
heterodonta Deshayes”.

Nemodon sp. 4
Fig. 38.

Material:
Only drawings and information from Rosenkrantz’s notes are

Fig. 36. MGUH 25.162. Nemodon sp. 2. One right valve,
outer (A) and inner (B) views: L=32.5,H=17.3,D=4.6 mm,
worn before fossilization. Sonja Lens, 1981-173, 1953,

available. SONJA LENS: 1958. Several shells. Rosenkrantz
gives the following measurements: L=8.8, H=5.0;L=12.2,
H=7.6;L=17.0,H=9.7
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Fig. 38. MGUH 25.165. Nemodon sp. 4. Three valves in outer
(A)and inner (B) views. Drawings from Rosenkrantz’s notes.
Sonja Lens, 1958.

Remarks
Identified by Rosenkrantz as Nemodon.

Summary of the material
Sonja Lens: ca. 8 shells.

Nemodon sp. 5
Fig. 39.

S

Fig.39. MGUH 25.166. Nemodon sp. 5. Broken right valve in
outer (A} and inner (B) views: L = 26.5, H = 14.1 mm.
Drawings from Rosenkrantz’s notes. Sonja Lens, 1958.

Material:
SONJA LENS: 1958 (1 broken valve: L. = 26.5, H = 14.1).
Only the drawings from Rosenkrantz’s notes exist.

Remarks
Identified by Rosenkrantz as Nemodon.

Nemodon sp. 6
Fig. 40.

Fig. 40. MGUH 25.167. Nemodon sp. 6. One left valve, outer
(A) and inner (B) views. Photo from Rosenkrantz’s notes.
Sonja Lens, 1956.
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Matenal:
SONJA LENS: 1956. Only the figured specimen is known.

Cucullaeidae Stewart, 1930
Cucullaea Lamarck, 1801

Cucullaea sp. 1
Figs 41-42.

Material:
TURRITELLAKLOFT: Great Section: Lower sandstone

bench: no number, 1948 (Fig. 41, identified by Rosenkrantz
as Cucullaea).

SONJA LENS: 1981-414, 1951 (1 valve: L = 7.6, Fig. 42;
4 valves: L = 6, 14, 18, 21). - 1981-399 1953 (1 valve: L =
5.5). - 1981-400, 1952 (1 valve: L = 8.0 and fragments of 2
valves: estimated L = 22, 23).

QAERSUTIJAEGERDAL: Concretion layer below tuff-
shale series: 1981-157, 1958 (1 valve: L = ca. 20).

Summary of the material
Turritellakloft: 1 valve. Sonja Lens: 9 valves.
Qaersutjaegerdal: 1 valve.

Fig. 41. MGUH 25.168. Cucullaea sp. 1. One right valve,
outer (A) and inner (B) views: L = 64.6, H=51.8, 112 W =
21.3 mm. Turritellakleft, Great Section, lower sandstone
bench, no number, 1948,

Fig. 42. MGUH 25.169. Cucullaea sp. 1. One left valve, outer
(A) and inner (B) views: L = 7.6 mm. Sonja Lens, 1981-414,
1951.
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Cucullaea sp. 2
Fig. 43,

Material:

TURRITELLAKL@FT: Concretion layer at base of delta
layer: GGU 4708, 1948 (figured specimen and 1 left valve: L
=872, H=169, 1/2 W =40.2).

Fig. 43. MGUH 25.170. Cucullaea sp. 2. One right valve,
outer (A) and inner (B) views: L=92.6, H=72.1, 12 W =
42.0 mm. Turritellakloft, concretion layer at base of delta
layer, GGU 4708, 1948.

Remarks
Identified by
(Latiarca)”.

Rosenkrantz as “Cucullaea

Cucullaea sp. 3
Fig. 44.

Material:
QAERSUTJEZGERDAL: Concretion layer below tuff-

shale series: figured specimen, identified by Rosenkrantz as
Cucullaca.

Fig.44. MGUH 25.171. Cucullaea sp. 3. One left valve, outer
(A) and inner (B) views: L =102.0, H=ca. 90, 1/2W =415
mm. Qaersutjegerdal, concretion layer below tuff-shale
series. No number, 1953,

Cucullaea sp. 4
Fig. 45.

Fig.45. MGUH 25.172. Cucullaea sp. 4. One left valve, outer
(A) and inner (B) views; approximate measures: L = 86.3, H
=ca. 57, 1/2 W = ca. 39 mm). Turritellakleft, Great Section.
1977-3881, 1958,
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Material:

TURRITELLAKLOFT: Great Section: 1977-3881, 1958 (1
left valve; approximate measures: L = 86.3, H =ca. 57, 1/2 W
= ca. 39). Figured specimen only.

Cucullaea sp. 5
Figs 46-47.

Material:
TURRITELLAKLOFT: Cucullaea concretion, eastward
below delta: 1977-3849, 1946 (1 valve, L = 65.6, Fig. 46.
Identified by Rosenkrantz as “Cucullaca (Latiarca)”).
QAERSUTJEGERDAL: Concretion layer below tuff-
shale series: GGU no. 8166, 1956 (1 specimen with two
paired valves partly opened and displaced: L = 99.5, H = 84).
- GGU no. 11848, 1954 (1 specimen with two paired valves
partly open and displaced. The specimen is also distorted by
compaction: L = 97.1, Fig. 47). - 1977-3862, 1953 (1 left
valve: L = ca. 100).

A

Fig.46. MGUH 25.173. Cucullaea sp. 5. One left valve, outer
(A) and inner (B) views: L = 65.6, H =53, 1/2 W =29.4 mm.
Turritellakloft, Cucullaea concretion, castward below delta.
1977-3849, 1946.

Fig. 47. MGUH 25.174. Cucullaea sp. 5. One specimen with
the two paired valves partly open and displaced. The spec-
imen is also distorted by compaction: L = 97.1 mm. Qaersut-
Jeegerdal, concretion layer below tuff-shale serics. GGU
11848, 1954,

Cucullaea sp. 6
Not figured.

Material;

TURRITELLAKL@FT: 1977-3870, 1939 (1 specimen with
closed valves, but deformed by compaction. Estimated length
ca. 100. Identified by Rosenkrantz as Cucullaea).

Cucullaea (“Latiarca”) cf. solenensis Stanton?
Not figured.

Material:

This species is only represented by a preliminary sketch in
Rosenkrantz’s notes, and identified by him as the said species
from the Cannonball Formation (Danian) of the north-central
U.S. It is a reconstruction of a valve: L = 45, H = 39; there is
also | fragment of a larger specimen. Collected in 1946 at
“Kangilia, Ryg B, conglomerate, 688 m altitude”. We have
not seen the original material.

Remarks

The Cucullaea material indicates a faunistic rela-
tionship between the Kangilia Formation and the
Agatdal Formation. The two partly open, whole
specimens of Cucullea sp. 5 indicate that part of
the Qaersutjegerdal sediment was flushed gently
before the valves were imbedded and fossilized.






