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Introduction. 

The Quaternary fossils listed in this paper originate from raised 
beaches in the Sassen area in Isfjorden, West Spitsbergen. The 

fossils were <collected during our partisipation in Norsk Polarinstitutt's 
expedition to Svalbard in the summer of 1948. As for us, it was an 
exploratory trip to get acquainted with conditions concerning the Quater­
nary geology of Spitsbergen. Our main task was to look for faunal 
demarkations between raised marine deposits in the region, i. e. to see if 
there is a possibility of basing correlations of raised beaches on the fossil 
faunas associat,ed with them. 

We have tried to collect fossils systematically and we have measured 
the altitudes of fossil-bearing localities. We thus had to concentrate 
our work on a limited region, and the conclusions which we have drawn 
from our investigations probably only apply to this region. Further 
observations from a wider area are needed before more extended con­
clusions can be drawn. 

This paper must be regarded as a preliminary one; it is a report on 
our observations. The collected material was worked out during our 
one month's stay at the Troms0 Museum after our return to Norway. 
The manuscript has been written partly in Troms0, partly in Uppsala. 

We are greatly indepted to the director of the Troms0 Museum, 
T. Soot-Ryen, for advice and courtesy. We wish also to express our 
thanks to him for specific identification of some of our gastropods. 
Further we wish to express our thanks to docent Dr. Ivar Hessland 
(UppsaJa) for valuable criticism. We are greatly indepted to the 
director of Norsk Polarinstitutt, Professor H. U. Sverdmp, and to Dr. 

A. K. Orvill , who provided economic aid for our work. 

Uppsala Universitets Paleontologiska 
Institution, in March 1949. 

Rolf W. Feyling-Hanssen. 

Troms0 Museum, 
in March 1949. 

Finn A. Jorstad. 





General Remarks. 

On the so-called Mytilus period of Spitsbergen. 

In the literature dealing with the Quaternary geology of Spitsbergen, 
discussions have been carried out on the post-glacial climatic changes 
(Hogbom 1911 and 1913 ,Hoe1191O and 1914, Knipowitsch 1903, Elton 
and Baden-P,owell 1931,' Baden-Powell 1939, BaIchin 1941 and others). 
Numerous scientific expeditions to Spitsbergen and Svalbard in general, 
have brought back fossils of a Quaternary marine fauna from raised 
beaches. Knipowitsch (1903) gives a list of Quaternary fossils known 
up to that year. This list contains moreover, species still living in the 
Spitsbergen area, but three of them, are now extinct there, viz. : Mytilus 

edulis, Cyprina islandica and Littorina littorea. Knipowitsch (1903) 
also gives the finding-places of most of the fossils collected. It seems 
as if the species mentioned above, among which Mytilus edulis is the 
most frequent, originate from localities from just above sea-level up to 
about 25 m above sea-level. 

The finds of these more boreal marine molluscs, indicating a milder 
climate than that prevailing in the area today, caused the establishment 
of the so-called Mytilus period on Spitsbergen. Certain elements of the 
flora were more favoured (Andersson 1910) and the marine life of 
Svalbard was richer in this period than it is today. Since Mytilus edulis 

had not been found until then at greater altitudes than 25 m above sea­
level, Hogbom (1911) conciders the Myti/us period to have been a late 
portion of post-glacial time. First he states that 25 m makes 30 per cent 
of the whole late-Quaternary land-upheaval, and second that only the 
"high-arctic" species Mya truncata and Saxicava aretica are met with 
at greater altitudes. 

Later on, this Mytilus period has been widely extended, because 
more boreal species have been found, and because the boreal assemblage, 
especially Mytilus edulis, has been found at greater altitudes. 

To the species mentioned above, Lamplugh (1911) added Anomia 

squamula L. and Onoba aeuleus Gould from Cora Island in Ekmanfjord. 
Oautzenberg and Fischer (1912) added Volsella (Modiola) modiolus 

(L.), which was found in raised beaches in Advent Bay in 1906 by the 
Prince of Monaco. Mya truneata L. was recorded from localities up to 
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65 m above present sea-level (Hogbom 1911). Kulling (1936) reports 
that Mytilus edulis, together with Asiarie borealis and Mya truncaia, 
was found by the 1923 Oxford Expedition in Wahlenbergfjord, Hinlopen­
stredet, at an altitude of 55 m. In a broken-up shell bank from 14 to 
21 m above sea-level in Lomfjord, Hinlopenstredet, Kulling found "large 
quantities of Mya iruncata, Macoma calcarea and Astarte borealis, and 
- more sparingly - Astarte montagui, Pecten (Chlamys) islandicus, 
Saxicava rugosa, and also Cy prina islandica" (I. c. p. 4). Elton and 

Baden-PoweH (1931) record Cyprina islandica from 3 to 6 m above 
sea-level at Advent Bay, and in Billefjorden they have collected this 
species from 30 ,to 45 m above sea-level. 

Thus the Mytilus period must be ,extended at least up to 55 m above 
present sea-level. 

In 1911 Hoel found Mytilus edulis 70 m above sea-level at Dickson 
Bay (reported by Frebold 1935). Bakhin (1941), who also gives a list 
of Quaternary fossils collected in raised beaches in BilIefjord, reports 
Mytilus edulis from at least the same altitude, as far as can be seen from 
his list and maps. 

But the MytilllS period stilI exists in IHerature. From the first time 
this term has been used in papers dealing with the Quaternary geology 
of Svalbard, the Mytilus period has been established on s c a t  t er e d 
finds of, in the first instance, Mytilus edulis in raised beaches. Scattered 
finds, however, constitute too weak a basis on which to build up the post­
glacial history of this region. 

No one knows exactly what is meant by this Mytilus period, or how 
to limit it, - unless it should be that the Mytilus period embrazes the 
whole sequence of Quaternary fossil-bearing horizons in this region. 

It seems that the best thing to do, 'is to put aside this Mytilus period 
for the time being, at least until more detaHed observations on the fossil 

fauna are at hand. 

Morphology. 

Last summer we made an attempt to collect Quaternary fossils 
systematically from raised morphological features in the Sassen ar,ea, 
the innermost parts of Isfjorden, West Spitsbergen. Going round from 
south, east, to north, the localities dealt with are Ledalen, Vindodden, 
Kapp Belvedere (east of Blomedalen), SveItihel, the dominating shingle 
ridges and terraces briefly called Sassen, Kapp Schoultz, Von Post 
Glacier (the morains south of the glacier's front), Kapp Murdoch, Bjona­
hamna, Gipsvika (eastern and western part), Gipshuk, Gasodden, Anser­
vika and Gas0yane (Anser Islands). The localities are marked on 
the map. 

The raised morphological features in the region are, to a great 
extent, worked out and mapped in detail by W. G. V. Balchin in his 
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treatise on "The Raised Features of BiIlefjord and Sassenfjord West 
Spitsbergen" (1941). Balchin finds that the coast falls into four broad 

divisions: The raised shingle complexes, raised platforms, raised wave-cut 
features, scree cone and fan coast. The first group Balchin describes 
as follows (I. Co p. 367): "The raised shingle complexes make an 
assemblage of features which can be described as magnificent, and shingle 
beaches in perfect preservation are raised in places over 300 feet above 
sea-level. Three main groups may be distinguished: BiIlefjord, Gips 
Bay and Bjona Haven. - A relative change of level has taken place 
during the formation, and marine processes have worked at successively 
lower levels. Shingle ridges have been built up on the rising front. But 
during periodic stillstands, longshore drift and consequent erosion appear 
to have been dominant, and cliffs were cut in the old raised shingle 
ridges. With continued elevation the cliffs have been raised above wave 
action and mark past shorelines; the coast now resembles a series of 
steps rising landwards to a height, in places, of 250 feet." 

About the second group Balchin writes: "Raised platforms. -­

These are best developed at the junction of Sassenfjord and Billefjord, 
where the Gas0yane (Anser Islands) ar·e undoubtedly fragments of a 
raised platform of marine erosion. - The coastal plain of the adjacent 
mainland from Anser Bay to Gips Bay is similarly a plain of marine 
denudation emerging directly from the sea. The platform rises gently 
inland reaching in three-quarters orf a mile a height of 308 feet at the 
base of Mount Jean: Here there are fragments of an old cliff." 

The third group, raised wave-cut features, Balchin has given a 
somewhat diffuse explanation. One cannot from his work definity see 
what is meant by this group. Balchin writes that these features occur 
near Bruse Hut in Sassen and near Cape Schoultz on the east side of 
the Tempelfjord. We have traced similar complexes at Kapp Murdoch 
and also just east of Bjonahamna, and we would like to give these 
particular features another name and another explanation. Undoubtedly 
these formations represent successions of raised delta plains. They are 
always found to be associated with river outlets. 

The explanation of the last group, scree cone and fan coasts, is 
already given in the name. "The coast is either precipitious - or built 
up of scree cones which descend steeply to the sea." (I. c. p. 372.) 

Although we do not agree with all what Balchin has worked out on 
this subject, the reader is referred to BaJchin's paper on the raised 
features in the region dealt with. His maps especially may be of 
great value. 
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Occurrence of fossils. 

The fossils collected are, to a great extent, associated with the 
raised features as a whole, shingle ridges, cliffs and beaches; that means 
those distinguished destructional features giving evidence of a relative 
change of level. By treating the material statistically we have meant 
to make an approach towards correlating the different terraces on the 
basis of their fossil faunas. 

Special conditions have to be considered. BaIchin (1941, I. c. p.373) 
expr,esses this as follows: "In making such collections various factors 
tend to diminish the accuracy. The more delicate fauna naturally breaks 
up under the conditions of deposition, whilst frost action renders col­
lecting on the upper exposed surfaces difficult, comminution having 
proceeded at a rapid rate. The possibility of modern shells being trans­
ported by birds, and fauna being carded downwards by stream action 
must also be borne in mind." - To these factors must be added the 
solifluction as one more reason for fossils being carried downwards. As 
to the frost action, mentioned by BaIchin, this dOles not really make col­
lecting difficult. Large quantities of shells may be found on the surface, 
and they seem to be quite unaffected by frost action. In localities where 
the ground contains mud or clay, the fossils are actually frozen up to 
the surface, and may easily be picked up. This appearance is always, 
to some degree, associated with so-called structural grounds. Of course, 
this factor too is responsible for fossils being moved from the point where 
they were first deposited. 

The localities from where collection are to be made, must be chosen 
with consideration for these conditions. 

The fossils listed on the following pages may be divided into two 
main groups: those collected in sand-gravel-shingle material, and those 
taken in clay-silt material. The first group, and most of the shells 
collected fall into this, contains fossils originating from near the top and 
from the surface of ridges and terraces. Such fossil-bearing localities 
are found to be those least affected by the factors mentioned above. This 
is due to the re],ative coarse sediments, unconsolidated gravel and shingle, 
which are found here. The porosity of the material prevents solifluction 
and the forming of structural ground. This makes it possible, with a 
high degree of accuracy, to associate the fossils with the ridges and 
terraces in which they are found. 

The faunal assemblages which appear fro111 such localities are com­
posed of animals sedimentated in shallow water, or simply washed 
ashore at the time when the feature spoken of was situated at sea-level. 
Under such conditions of depositing the fauna will nearly always have 
a somewhat mixed composition. Undoubtedly the greater part of the 
shells here belong to species inhabiting the littoral zone or even the 
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tidewater zone. But some of them may in some way or other have drifted 

in from greater depths. However, this can only have taken place to a 
sma:ll extent. 

A far more serious difficulty of relatiing the fauna to one particular 
terrace, is that of the redepositing of minerogenic and biogenic material 

from ridges and terraces situated at greater heights. By wave action 

and erosion in terraces just raised, sediments from these may be carried 
downwards and deposited anew on what, by further lowering of the 
shoreline, will appear as the next terrace in the sequence. In fact, the 

upper terraces have produced a great part of the material of which those 
beneath are built up. The fossil faunas mixed up in this way may 
probably cause some confusion in correlating the different beaches. 
Regarding for instance the modern shore, shells of Mytilus edulis are 
now and then met with. It is almost certain that Mytilus edulis does 
not live in the Isfjord today (Knipowitsch 1902 and 1903, Odhner 1915, 
and Heintz 1926). The shells of this mussel in the modern shore are 
washed down from overlying older sediments. However, by calculating 
the fauna in the recent shores, Mytilus edulis always makes a very small 
per cent of the whole faunistic assemblage (except at Gasoyane), 
although it may be dominant in the next overlying terrace from which 

it originates. When dredging in shallow water on mud-and gravel­
plains just outside the coast, we never obtained this species. It thus 

seems as if the faunas are less mixed up in the outermost parts of the 

terraces. T,o offset the difficulties as far as possible, most of the col­
lections are made from such localities. By treating statistically the 

material from numerous localities, one may hope that possibly occuring 
anomalies are smoothed out. 

The second group of fossils contains those collected in solifluction 

slopes, and those from collections made elsewhere in mud and clay 

sediments. Collecting in solifluction slopes, one cannot definitely tell 

from where the fossils originate. In most cases, however, they can be 

traced to an upper limit. Regarding fossils collected in mud and clay 

material near the basis of raised terrace cliffs, one may assume that they 

belong to a relative deep-water facie. The fossils here appear to be to 
some extent in situ, as many of the pelecypods are found with united 
valves. In view of the few localities in which we have coUected fossils 
in such deposits, we have not tried to correlate the faunas thus obtained 
with those mentioned in the first group. 

In the second group, fossils collected in morainic material are also 

included. Only one typical locality of this kind has been visited by us 

- the morains of Van Post Glacier in Tempelfjord. One must presume 

that the faunas here are mixed up on a greater scale, according to the 

amount of destruction of older deposits by the fluctuating glacier. Fossils 

collected in the moraines of this locality are not considered by correlating 

the raised beaches. 
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Methods. 
The heights of fossil deposits are measured with tacheometer. 

Heights were initially referred to local high-water mark. This mark 
will, as known, at diHerent times be found at different levels. In connec­
tion with tidal observations carried .out at the camp, we have as far as 
possible tried to get a mean high-water mark as basis for measurements. 
The same tidal observations have enabled us to make a correction to 
approximate mean sea-level, as the topographers do it. Thus a I I t h e  
h e i g h t s  g i v en ref e r  t o  m e a n  s e a - l e v e l. 

As the main task of our inv1estigations last summer was to find out 
if there is a poss!ibHity .of basing a correlation between raised beaches 
on SpHsbergen on the fossil faunas, i. e. if any definite faunal demarka­
tions between deposits could be pointed at, we have worked out our 
material staHstically. The tedious meth'Ods used by analysing shell 
beds (Antevs 1928, Hessland 1943), have not been convenient. Typical 
shell beds are not met with in this region (perhaps Mytilus beds may be 
spoken of) . We have in each locality picked up a number of fossils 
great enough to give an imagination 'Of the faunal composition. (Micro­
fossils, i. a. foraminifera, which have been observed in our samples, 
are not considered in this paper.) In the f'Ollowing faunal lists the 
frequency of different species are ,indicated by number 'Of specimens. Of 
the gastropodes whole sheHs and summits of broken shells are counted 
and of the pelecypods valves and umbonal fragments, whose number is 
divided by two. Of the balanids the carinas or r'Ostras are counted. 
Chitonids and echinids are not calculated. By a section through a 
Mytilus terrace at SveItihel, the biogenic material has been weighed. The 
short time at hand ·f'Or working out the material has prohibited valve 
measurements and caloulating of i1ndexes, alth'Ough this would have been 

of some interest. The genus Astarte Sowerby has been rather roughly 
treated. As the taxonomy of this genus seems to be somewhat cQnfused 
at the moment, we have only separated Jensen's (1912) four species: 
Astarte borealis (Chemnitz), Astarte elliptica (Brown) ,  Astarte crenata, 

(Gray) and Astarte montagui (DiIIwyn). We have nQt considered sub­
species and a varieties. 
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Specia.l Part. 

Localities and fossil faunas. 
V i n d 0 d de n. Vindodden represents the delta built up by 

Blomedalselva (Flower-valley-river). West of the river outlet two 
terraces may be distinguished. The lower and smaller rises gently 
inland from 2.6 m to 3.6 ill above sea-level. Mytilus edulis L. occurs here. 
Due t'O the vegetation no fossils were collected. 

llhe second terrace, the front of which is situated 22 In from the 
coast, rises from 7 m to 14.7 m above sea-level 242 m inland. The 
assemblage collected here was: 

7 m. Vindodden, west of the river outlet. 

Species Specimens Per cent 

Astarte borealis (Chemnitz). . . . . . . . . 22.5 95.7 
Mytilus edulis L. . . . . . . . . . . . . . .. . .  0.5 2 1 

Chlamys islandica (Miiller) . .. . . . . .  0.5 2.1 

23.5 99.9 

East of the river outlet fossils were collected in a distinct shingle 
terrace, the surface of which rises from 19.6 m to 21.5 m. Fossils were 
collected on and in the outer part of this terrace: 

19.6 m. Vindodden, terrace east of the river outlet. 

Species Speci mens 

Astarte borealis (Chemnitz) . . . . . . . . 59.5 
Mya truncata L. . . . . .. . . . .. . . . . . . . 1.0 
Mytilus edulis L. . . . . . ... . . . . . . . . . 0.5 

Per cent 

97.5 
1.6 
0.8 

61.0 99.9 

Above this terrace lies a smaller one, at an altitude of 24.4 m. No 
fossils were found here. A shell of a small Buccinum sp. was picked 
up from the surface. This must have been transported by bird. Further 
up, the material consists of shingle, gravel and boulder clay, represen­
ting reminisences of a terminal moraine in Blomedalen. More or less 
horizontal lines can be figured out here too, but they are all indistinct. 
No fossils were found. 

In the east side of the valley, outside the features mentioned above, 
two characteristic shorelines were measured. The highest has an altitude 
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fig. 1. Y,jndodden amd B10medalen (f1ower vailley), Ka.pp Belvedere to the left 

and Ledla'len to the right. 

of 63 m, the lower of 58 m above sea-level. The lower is developed 
as a terrace. The sudace material at both levels is unconsolidated 
shing,)e. No fossils wer,e found, but below these lines, at a height 
of 3'3.2 m, fra�ments of Mya truncata L. occurred. 

K a p p B e l v e od e r e, e a s t 0 f V i n d 10 d d e n. Due to wave 
action on the rock,s, the coast here is precipitous, the height of the rock 
wa].) averaging from 3 to ahout 4 m. The rock plain, rising gently 
inland, is covered with sediments consisting of shingle, gravel and sand 
with a thickness from 1 to 1.5 m. A terrace is developed with ridge 
pattel"lls and wave-cut markin'gs on the surface, rising inland from 5.3 
to about 13 m above 'sea-level. A:bove this height most of the evidence 
of ridging is destroyed by solifluction. The intensity 'of solifluction in­
creases upwards. The uppermost horizontal line on the side of Mont 
Belvedere was measured, the altitude being 96.2 m above sea-level. This 

_ line ,is probably due to wave action. It i,s cutting the pre-Quaternary 
strata of the mountain which dip to the east. But ,destructions have taken 
place to a hi.gh degree, so that nothing definite can be said about the 
upper marine limit. 
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Fig. 2. Kapp Belvedere. 

FossHs were coMected at different heights in this locaiJity: 

5.3 m. Kapp Belvedere, terrace, shingle, sand and silt. 

Species 

Astarte borealis (Chemnitz) ....... . 
Mytilus edulis L. . . .. . . . . . . ... . . . . 
Mya truncata L. ................. . 
Saxicava arctica (L) ............. . 
Astarte montagui (OiIlwyn) ........ . 
Cyprina islandica (L.) ........... . . 
Chlamys islandica (MUller) ....... . 
Buccinum glaciale L. ............. . 

Specimens 

194 0 

4.5 

3.0 

1.5 
0.5 

0.5 

0.5 

3.0 

Per cent 

93.5 

2.2 
1.5 

0.7 

0.2 

0.2 
0.2 
1 .5 

207.5 100.0 

Astarte borealis (Chemnitz) is represented by 388 valves and um­
bona I fragments. T'O this comes a quantity of shell fragments without 
umbo, n'Ot counted. Most of the va'lves are unbroken. The greater 
part 'Of them have periostracu'll and ligament quite or partly preserved. 
Some specimens were found with united valves. Most of the valves 
have eroded beaks. Cyprina islandica (L.) is r·epresented by 1 umbonal 
fragment. 

13 m. Kapp Belvedere. Shingle, gravel and silt. 

Species 

Astarte borealis (Chemnitz) . . . . . . . . 

Mya truncata L. . . ... . .... . . . . . . . . 

Saxicava arctica (L.) ............. . 
Mytilus edulis L. . . . . . . .. . . . . ... .  . 

Serripes groenlandicus (Chemnitz) . . . 
Cyprina islandica (L.) ...... .. . . .. . 

Specimens 

1 26.0 

6.5 

2.0 

0.5 

0.5 

0.5 

Per cent 

92.7 

4.8 
1.5 

0.4 

0.4 

0.4 

136.0 100.2 
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Astarte borealis (Chemnitz) is represented by 252 valves and umbo­
nal fragments. A little more than a hundred shell fragments without 
umbo were also present. Most of the shells have a worn appearance, 
and do not show periostracum or ligament. 

Cyprina islandica (L.) is represented by 4 shell fragments without 
umbo. Three of the fragments belong to the same valve. 

' 

The highest place where fossils were found in this locality is at an 
altitude of 57.3 m above sea-level. 1 valve and 29 small shell frag­
ments were picked up. Accordingly, the assemblage here is: 

Mya truncata L. 2 specimens. 
Saxicava arctica (L.) 1 specimens. 

On the outermost and western part of the terrace described above, 
where Astarte borealis is dominating, there is a small ridge ascending 
to a small shingle plain just below the terrace surface inside. Here we 
wOlTked out a vertical section from the rock 3.05 m above sea-level, on 
which the deposits are resting, to the surface of the shingle plain 3.80 m 

above sea-level. At every 1 5 0m 2 dm3 of the gravel were taken, and the 
fossils contained in �he quantity were picked out. The result is tabulated 
below. The samples are numbered I to V from base to surface: 

Species 

Mytilus edulis .. . .. . ... . . 
Astarte borealis ' . . . . . . . . . , 
Astarte montagui .......... 
Mya truncaia .. . . . . . ... .. . 
Saxicava arctica . ... .. . . .. 
Margarites groenlandica .... 
Balanus sp. • • • • • • •  0 • • • • • •  
Lithotham nion sp. . . . . . . .. . 

I 11 I III IV V 

2.0 5.0 5.0 6.0 2 0  
7.0 6.5 4.0 5.0 6.0 - 0.5 - - 0.5 
0.5 0.5 0 .5 1.0 0 5 - - - 1.5 1.0 - 1.0 - - -

I 
0.5 - -

I 
-- - x -

I 10.0 I 13.5 I 9.5 I 13.5 I 1 0.0 

The minerogenic material in the lower part of the section is fine 
sand with pebbles. Here some specimens were found with united valves. 
The material is growing coaJrse upwards and turning into shingle because 
the finer material is washed out. All valves of Astarte borealis have 
eroded beaks. Periostracum and ligament are preserved in the specimens 
fOlim the lower part of the section. 

Be t w e e  n K a p p Be l v e  d er e a n d  S v e l  t i h e 1. The rai­
sed features here are magnificently developed, wave-cut cliffs and ter­
races rising stepwise inland. The cliffs are worked out in the rocks, 
and the plains are covered with generally coarse, unconsolidated sedi­
ments. A tacheometric line of levels was run perpendicular to the coast: 



Fig. 3. Mytilus-ter,raoe at 

SveltiheI. 

6.0 m above sea-level, 
7.4 » 

9.2 » 

1 1.8 » 

14.1 » 

31.5 » 

49.4 » 

58.8 » 
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lowest terrace, Asiarie borealis. 

terrace containing Astarte borealis. 

little terrace. 
little terrace. 
little terrace. 
prominent- terrace, '£10 fossils found. 

I' 
prominent terrace, Mya lruncata. 

solifluction slope, Mya truncata. 
• 

Fossils were very rare; collections were not made froOm these loca­
lities. 

S v e l  t i h e I, S a s  s e n f j 0 r d. The abrational front against the 
sea is worked out in shingl'e- and gravel plains and underlying solid 
rock. Due to erosioOn and wave action the topography gives a cut-up 
appearance. Shingle platforms and raised beaches were measured at 
the following heights: 

2.3 m above sea-level, 
3.6 » 

3.6 » 

7.0 » 

7.0 » 

20.9 » 

27.2 » 

43.2 » 

62.2 » 

70.5 » 

85.7 » 

lowest shingle platform. 
extended shingle platform. 
shingle plain east of the above mentioned. 
separated roOck platform with gravel 
and sand. 
rock platform with sand and vegetation. 
terrace. 
terrace. 
terrace. 
terrace. 
littl·e terrace. 
highest line on the mountainside. 

2 
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Fig. 4. Section in the Myti­
Ius-terrace at Sveltihel. 

Fossils were collected in the lower features: 

2.3 m. Sveltihel, shingle platform witlz sand and gravel. 

Species 

Astarte borealis (Chemnitz) 
Saxicave arctica (L.) ............. . 
Mya truncata L. ................. . 
Astarte montagui (Dillwyn) ........ . 
Mytilus edulis L. ................ . 
Astarte elliptica (Brown) . .  , . . .. . . . . 
Chlamys islandica (Miiller) ........ . 
Macoma calcarea (Chemnitz) ...... . 
Bucc �nu"! glaciale L. ............. . 
Buccznum sp. . . . . . . . . . . . . . . . . . . . .  . 
Buccinum undatum L. . . . . . .. . .. . . . 
Bela sp . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lunatia pal/ida (Brad. & Sow.) .... . 
Tonicella marmQrea (Fabricius) .... . 
Balanus balanus (L.) Da Costa .... . 
Lithothamnion sp. (not rare) ....... . 

Specimens 

no 
57.0 

2 3.S 
16.0 

4.0 

35 

0.5 
O.S 
2.0 
2.0 
1.0 
1.0 
1.0 

plates 
1 .0 

Per cent 

4 0.3 
29.8 
1 3. 3  

8.4 

2.1 

1.8 

0.3 

0. 3 
1.1 
1.1 
0.5 
0.5 
0.5 

0 . 5  

191.0 1 0 0.2 

The Mytilus-shells and p.robably some of those of Astarte borealis 

may have been washed down from the 3.6 m terrace to the west. 
Astarte borealis (Chemnitz): 154 valves and umbonal fragments, 

and also fragments without umbo. Very few of the shells show traces 
of periostracum. 1 specimen was found with united valves. 

• In the 3.6 m shingle plain west af the lower terrace mentioned above, 
a section was worked out in the sediments from the surface to the under­
lying rock. At every 15 cm 2 dm3 of the material was taken. The fossils 
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included in each sample are counted and weighed. The result is tabulated, 
the samples being numbered from I to X from surface to bedrock. The 
minerogenic material in each sample has been separated in fractions 
according to coarseness, thus: < 0.5 mm, 0.5-2 mm, 2-10 mm and 
> 10 mm. 

Table I A gives the result of the mechanical analysis of the minero­
genic material. In each sample 200 grams of the material have been 
treated. The result is figured by simple curves showing the frequency 
variations of the four fractions. 

It will be seen that the curve indicating the coarsest fraction, 
> 10 Dun, corresponds fairly weIl to that of the total biogenic fraction 
in table I B. This curve is calculated in per cent of the total weight 
of the biogenic material, 1 144.8 g. Further it is seen that the Mytilus­

curve, also calculated from weight, follows almost exactly the total­
curve. Mytilus edulis represents the coarsest particles in the biogenic 
fraction, and its curve corresponds very well with that of the coarsest 
particles in the minerogenic fraction, A. The interpretation of this feature 
may be that the deposition of minerogenic and biogenic material in this 
section are the result of a common factor. This terrace may be looked 
upon as a typical shore-building. The fossils met with in the section are 
most probably simply washed ashore and sorted according to coarseness 
together with the minerogenic material. In the lowest samples, IX and X, 
conditions seem to have been somewhat otherwise. Many of the speci­
mens here are found with the valves united and with well preserved 
periostracuJl1, thus giving the appearance of being in situ. These two 
samples are also richest in species. 

In table I C curves showing the frequency of Saxicava arctica and 
Mytilus edulis are drawn. These curves are calculated from number of 
specimens, per mille of the total number 288. The interesting thing here 
is that the Saxicava-curve is closely corresponding to the Lithothamnion­

curve in B. Lithothamnion is rather richly represented in the section 
(total 500.3 g), and the valves of Saxicava arctica most commonly occur 

with irregular forms, generally of small size. Examining unbroken 
Lithothamnion-clods in the recent shore, it becomes evident that small 
and irregular formed specimens of Saxicava are closely connected with 
Lithothamnion. The clods of Lithothamnion may contain numerous 
specimen of Saxicava completely embedded and overgrown in Litho­
thamnion. These specimens of Saxicava found in the clods, are always 
deformed and of small size. The fossil LitllOthamnion are generally 
broken into small pieces, thus revealing the SaxicaJla-specimens con­
tained in the former clods. As a general rule it may be stated that the 
occurrence of Lithothamnion always seems to be associated with the 
occurrence of small and irregular formed specimens of SaxicaJla arctica. 
In the section dealt with, the pholadis-form of SaxicaJla arctica is rarely 
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Sl'eltilzel. Sassenfjord. Mytilus-terrace 3.60 I7Z above sea-level. 

Species 

MytilllS edulis .................. . 

Chlamys islandica ............... . 
Astarte elliptica ................. . 
Astartc borealis ................. . 
Astarte montaglli ............... . 
Axinopsis orbiculata ............. . 
Macoma calcarea ............... . 
Maco11la torelli .................. . 
Clinocardiu11l ciliatllm ........... . 
Serripcs groenlandicus ........... . 

Mya truncata ................... . 
Saxicava arctica ................ . 
Punctllrella noachina ............ . 
Margarites groenlandica ....... . .  
Lepeta cocca .................... . 
Lllnatia pallida ................. . 
Littorina saxatilis: .............. . 
Bllccinum glaciale ............... . 
Buccinum sp . ................... . 
Trophon clathratus .............. . 
Tonicella marmor ea ............. . 
Strongylocentrotus sp . ........... . 
Balanus balanus ................ . 
Balanus sp . . . • . . . . . . . . . . . . . . . . . .  
Lithotha11lnion sp ................ . 

sp. g. 

0.5 3.6 

1. 0 0 . 3  
2.5 6.2 
2.0 0.1 

3.0 4. 1 

4.0 3.4 

pI. 

4.1 

11 
sp. g. 

8.5 31.9 

4. 5 9.9 
1 .0 0.8 

1.5 1.7 
3.5 5.3 

1 .0 0.1 

1 . 0  0.1 

2 3. 1 

III IV 
sp. g. sp. g. 

9. 5 43.9 34.0 1 6 5.9 

0.5 0 .1 
0.5 0.6 

2.0 1.8 2.0 5.8 

2.5 1 0 4.0 1.2 

0.5 1.1 

1.0 1.9 3.0 3.3 

4.5 7.2 7.0 6.0 

1.0 

3.0 9.6 
1.0 0.8 1.0 0.1 
1.0 0. 3 

0.5 0.1 

spines 

40. 8  41.8 

13.0 21.8 21.0 7 2.9 2 2. 5  97.9 5 6.0 235.4 

met with in layers where LitllOllzamnion is most frequent. The same 
phenomena has been noted from many other localities visited. 

In sample IV, one valve of Mytilus edulis with pearl was found. In 
V one specimen of Astarte borealis was found with united valves. The 
shells of Saxicava arclica were very small and with irregular forms. In 
VI, Saxicava arciica occurs in small and irregular specimens. In sample 
VII, one specimen of Astarte montagui with the valves united was found. 
In VIII, some of the Saxicava-shells were of the pholadis-form. One 
specimen of Astarte borealis was found with united valves. In IX, many 
specimens of Saxicava and Astarle with united valves were found. The 
specimens of Astarte have well preserved periostracum. Two juvenile 
specimens of Mya truncata were also found. In sample X, specimens 
with united valves and well preserved periostracum were numerous. One 
adult individual of Mya lruncala was found with its sipho preserved. 
Foraminifera were also present. 

If the fossils included in this section are treated as a whole, thl' 
composition of the ;aunal assemblage in this terrace will be: 
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\' 

I 
VI VII 

I 
V III 

I 
IX 

r:x I sp. g. sp. g. sp. g. sp. g. sp. g. g. sp. g. 

3.5 18.9 2.5 8.4 4.5 14.5 9.5 5 0.1 1 5.0 97.8 5.0 29.5 92.5 464.5 
0.5 0.2 - - - - - 1.0 0.3 

0.5 0.2 2.0 L1 
3.5 5.4 2.5 2.5 2.5 5.1 3.0 7.7 3.0 11.4 3.5 3.9 29.0 59.7 
?-_.;) 0.6 6.5 0 9  5.0 0.5 0.5 3.0 2.6 2.0 0.8 2 9.0 8.5 - - 0.5 - 0.5 0.0 - - - 0.5 0.1 0.5 0.1 1.0 0.2 - - - - 0.5 0.1 0.5 0.1 - - 0 5  - 0.5 0.0 
0.5 0.1 - 0.5 1.0 0.2 2.5 1.4 
5.5 2.4 4.0 3.7 4.0 1.4 2.5 5.5 2.5 2.6 4.5 7.5 31.5 34.1 

9.0 4.3 11.5 5.9 9.5 3.0 4.5 4.9 13.0 16.0 7.5 5.3 74.0 6 1.3 - 1.0 - - - - - - 2.0 0.0 - - - 1.0 1.0 0.0 - - - 1.0 0.1 - 1.0 0.1 
1.0 0.1 - - . - 1.0 0.1 2.0 0.2 - - - 2.0 0.1 1.0 0.1 4.0 0.3 - - - 3.0 9.6 . 1.0 0.2 - 1 opere . 3.0 1.1 

1.0 0.1 1.0 0.2 3.0 0. 6 
3 pI. 1 pI. - . . - -- - spines spines & pI. I spines spines - -

0.5 0.1 - 1 .0 0.9 I 1.0 4.0 1.2 

I 0.5 0.1 I 0.5 0.1 I 1.0 0.2 - 62.9 - 47.2 47.8 . 3 3.1 I - 1 3 0.1 69.4 50 0.3 

26.5 9 5 0 I 29.5 68.9 I 2 7.0 72.6 1 22.0 102.3 I 44.5 2611 1 2 6.0 11 6.9 1 288.0 1144 8 

3.6 m. Sveltihel. 

Species 

Mytilus edulis L. ......... .... ... . 
Saxicava arctica (L.) . ....... . ... . . 
Mya truncata L. .. ..... .......... . 

Astarte borealis (Chemnitz) ..... .. . 

Astarle montagui fOillwyn) .... . . . .  . 
Serripes groenlandicus (Chemnitz) .. 
Astarte elliptica (Brown) . . ... . . ... . 
Chlamys islandica (Miiller) ....... . 
Macoma calcarea (Chemnitz) .... . .  . 

Macoma torelli (Steenstr.) Jensen . .  . 
Axinopsis orbiculata G. O. Sars .. . . 
Clinocardium ciliatum (0. Fabricius) . 
Littorina saxatilis (Olivi) . . ... .... . 
Buccinum glaciale L. ............. . 
Buccinum sp . .................... . 
Trophon clathratus (L) . ....... . ... . 
Puncturella noachina (L.) ......... . 

Lunatia pallida (Brod. et Sow.) .... . 
Margarites groerzlandica (Chemnitz). 
Lepeta coeca (Miiller) . ....... . . ... . 

Tonicella marmorea (0. Fabricius) .. . 

Balanus balanus (U Da Costa .... . 

Balanus sp . ..................... . 

Strongylocentrotus droebachierzsis 
(Miiller) . . . . . . . . . . . . . . . . . . . . . . .  . 

Lithothamnion sp. (5 0 0.3 g) ........ . 

Specimens 

9 2.5 
74.0 
3 1.5 

2 9.0 

2 9.0 
2.5 
2.0 
1.0 
1.0 
0.5 
0.5 
0.5 

4.0 
3.0 
3.0 
3.0 

20 
2.0 

1.0 

1.0 

plates 
4.0 

1.0 

spines 

Per cent 

32.1 

2 5.7 
1 0.9 
1 0.1 

1 0.1 
0.9 

0.7 
0.4 
0.4 
0.2 
0.2 
0.2 
1.4 

1.0 
1.0 
1.0 

0.7 

0.7 

0.4 

0.4 

1.4 

0.4 

288.0 1 00.3 
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Fossils were also collected in the sediments of one of the 7 m -

platforms: 

7.0 m. Sveltihel, separated platform, sand and Rravel. 

Species "l Specimens 

Astarte borealis (Chemnitz) . .. . ... . 1 41.0 

Saxicava arctica (L.) . . • . . . . . . . . . . .  47.0 

Astarte montagui (Qillwyn) ... ..... . 41.5 

Astarte elliptica (Brown ) . . . . . . . . . . . 21.5 
Mya truncata L. . . . . . . ... . . . . ... . . 8.5 
Crenella decussata (Montagu) . . ... . 2.5 
Chlam),s islandica (Muller) . . .. . . .  . 2.0 
Macoma calcarea (Chemnitzi .. . .. .  . 1.0 

Leda pernula (Muller) . . . .. ... .. .. . 0.5 

Lepeta coeca (Muller) .. . ....... ... . 2.0 
Puncturella noachina (L.l ......... . 2.0 

Littorina saxatilis (Olivi) ......... . 1.0 

Buccinum sp . .................... . 2.0 
Tonicelia marmorea (Fa bricius) .... . 4 plates 
Balanus balanus (L.l Da Cos:a . . . . . 0.5 
Strongylocentrotus ................ . spines 

273.0 

Per cent 

."1.7 
17.2 

15.2 

7.9 

3.1 

0.9 

0.7 

0.4 

0.2 

07 

0.7 

0.4 

0.7 

0.2 

100.0 

Uthotlzamnion was frequently met with here. Spirorbis sp. and 
foraminiferas were also present. 

S a s  s e n. Some of the collections from the magnificent complex 
of raised features in this locality will be dealt with later in this paper, 
because they probably represent a relative deepwater-facie of the fossil 
assemblages. From the upper parts of the terraces and on their surfaces 
we have collected fossils at the following heights: 

20.5 'ill above sea-level, large terrace. 
26.5 » 

29.1 » 

32.5 » 

terrace. 
shingle ridge. 
terrace. 

The faunal compositions are as follows: 

20.5 m. Sassen, terrace, gravel with sand: 
Mya truncata L. . .. . . . . . .. . . . . . . . . . . . . . .... . . . . . . . .  . 

Saxicava arctica (L. ) . . ... . . . .. . . . . . . .. . . . . .... . .. . 

Macoma calcarea (Chemnitz) . . . . . . . . . . . . . . . . .  . 
Astarte montagui (Dillwyn) . .. . . . . . . .. . . . ... ... . 

Chlamys islandica (MUlier) . . . . . ... .. .... . . .. .. . 
Utiorina sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

8.5 specimens 
2.5 » 

1.5 » 

1.5 » 

0.5 » 

1.0 » 
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Fig. 5. The complex of naised delta-pla,ins at Sassen. 

The shells in this collections are too few for further calculating. 

26.5 m. Sassen, terrace, gravel with some sand. 

Species Specimens 

Mya truncata L. .................. 91.0 

Saxicava arctica (L.) ......... . . ... 3.0 
Macoma calcarea (Chemnitz) . . . . . . . 1.5 

Mytilus edulis L. ................ . 0.5 

Per cent 

94. 8 

3.1 
1.6 
0.5 

96.0 100.0 

From a shingle ridge' above' this locality, altitude 29.1 m, were 
collected: 

Mya truncata L. ......... . .................. . .. . ... . 6.5 specimens 
Mytilus edulis L. .. ..... .. . .................. .. .... .. 1 .5 » 

Saxicava arctica (L. )  . . . ... ................... ... .. 1 .0 » 

Chlamys islandica (Muller) .... . .... . . . . . . . . . . .  . 0.5 » 

On the terrace at altitude 32.5 m a locality richer in fossils was 
found. Collection was made not from the outer part of this terrace, 
but from j�st outside the basis of the cliff of the over-lying terrace: 
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Fig. 6. Kapp Schoultz. 

32.5 m. Sassen, terrace, gravel with sand. 

Species Specimens Per cent 

Mya truncata L. ................. . 
Saxicava arctica (L.) ............. . 
Macoma calcarea (Chemnitz) .. . ... . 
Lepeta coeca (Miiller) ............ . 
Balanus balanus (L.) Da Costa .... . 

101.0 
12.5 

55 
3.0 
1.0 

821 
10.2 
4.5 
2.4 
0.8 

123.0 100.0 

From a small platform about 10 m above sea-level were picked up: 

Astarte borealis (Chemnitz) . .. .... ... .. ..... .. . . 0.5 specimens 
Mya truncata L. . ..... ......... ... .. ...... ...... .. .. 0.5 » 

Saxicava arctica (L.) ... .... . .... . .. . .. . .. . .. . .. .. . 0.5 » 

From a shoreline in the hill-side south of the main complex of 
raised features in this locality, 16.3 m above sea-level, were found frag­
ments of : 

Mya truncata L. 

Littorina littorea (L.) 
Balanlls balanoides (L.) Bruguiere. 

Above this shoreline is another one, at a height of 24.4 m above 
sea-level. Here were collected : 

MytilllS edulis L. ................................... . 2.0 specimens 
Mya truncata L. ................................... . 1.0 » 

Saxicava arctica (L.) ............................. . 0.5 » 

Macoma calcarea (Chemnitz) ................. . 0.5 » 

K a p p S c h 0 u I t z. In this locality magnificent terraces are 
. found at different heights The highest of them is partly destroyed by 
solifluction. The fossils collected on the surface and in the upper parts 
of the terraces. are listed below. Collections made from clay sediments 
in this locality will be dealt with later in this paper. 
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Fig. 7. RaJised shorelines at 
Kapp Schoultz. 

13,8 m. Kapp Schoultz, terrace, gravel and sand. 

Species Specimens 

Astarte boreaZis (Chemnitz) .. . . . . . . 32.0 
Astarte montagui (Dillwyn) . . . . . . . . . 5.0 
Saxicavu arctica (L.) . .. ... . . . . . . . . 2.5 

Mytilus edulis L................... 2.0 

Mya truncata L, ... ... . . .. . . . . . . .. 1.5 

Chlamys islandica (Miiller) . .. . .. . .  1.0 

Per cent 

73.3 
11.1 
5.6 
4.4 
3.3 
2.2 

45.0 99.9 

East of the huts on Kapp Schoultz there is a well preserved terrace, 
the abrational cliff of which ascends steeply from sea level to an altitude 
of 28.8 m. From the surface of this terrace and from the upper part 
of i ts cliff, the following species were found: 

Saxicava arctica (L.) ............................. . 

Mytilus edulis L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Chlamys islandica (Muller) . ..... . . . . . . . . . . .. .. . 

Mya truncata L. . .................................. . 

Trophon ciathratus (L. ) . . . .......... .. . ... .. .. . 

ToniceUa marmorea (0. Fabricius) .. . . . . . . . . .  . 

Strongylocentrotus droebachiensis (Mtil!.) .. . 

2.0 specimens 
1 .0 » 

1.0 » 

0.5 » 

1.0 » 

2 plates 
spines & plates 

By digging in the same cliff somewhat lower, at a height of about 
20 m above sea-level, a collecti·on was made: 

Mya truncata L. .. . . . . . .. . . . . . .. . . . .. ... . . . . . . . . . . . . 

Saxicava arctica (L.) ............................. . 

Volsella modiolus (L.) . . . . . . . . .. . . . .. . . . . . . . . . . .  . 

10.5 specimens 
1 0.5 » 

2 .0 » 
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Fig. 8. Tempelfjord wi�h Von Post GI�der, 8jonapynten to the left, 

Kapp Schoultz to the right. 

Mytilus edulis L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Chlamys islandica (Muller) .................... . 
Astarte borealis (Chemnitz) ................... . .  

Macoma calcarea (Chemnitz) .................... . 
Tonicella marmorea (0. Fabricius) ........... . 
Balanus balanus (L.) Da Costa ................ . . 

Echinide plates and spines. 

1.5 specimens 
0.5 » 

0.5 » 

0.5 » 

6 plates 
4 specimens 

v 0 n Po s t G I a c i e r. On the south side of the, glacier front 
a lateral moraine remains, protruding about 2 km westward along the 
fjord side. There is a hunters' hut just at the end of this moraine. A little 
lagoon has been formed inside the modern stormridge east of the hut. 
The moraine is cut through 

'
by erosional furrows. Most of these were 

dry when we visited the locality (August the 24th) . 
. Collections were made from the morainic material and from the 

bottom of the largest erosional furrow. The fossils thus obtained, will 
be dealt with later in this paper. 

Proceeding from the scree cones just inside the little lagoon, there 
is a marine terrace. The height of this terrace (at the outermost part of 
it,s surface) is 19.7 m above sea-level. The minerogenic material is com­
posed of gravel and sand. Fossils were collected from i ts surface and 
from the upper part of i ts erosional cliff: 
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19.7 m. Von Post Glacier, terrace, gravel and sand. 

Species Specimens Per cent 

Astarte borealis (Chemnitz) ....... . 14.5 5 0.9 

Astarte montagui (Dillwyn) ........ . 4.5 15.8 

Chlamys islandica (Muller) ........ . 3 .0 10.5 

Mya truncata L. . . . . . . . . . . . . . • . . . .  1 .5 5.3 

Mytilus edulis L. ........... ..... . 1.0 3.5 

Saxicava arctica (L.) . .. . ... . . . . . . . 0.5 1.8 

Cyprina islandica (L.) ............ . 0.5 1.8 

Littorina littorea L. .............. . 1.0 3.5 
Trophon clathratus (L.I . . . .... . . . . . 2.0 7.0 

28.5 1 00.1 

K a p p Mu r d 0 c h. To this locality, on the north side of Tempel­
fjord, we have only paid a short visit. Snow made work difficult. Fossils 
were collected from a terrace 7 m above sea-level, east of the delta 
built up by the Murdoch river. The terrace deposits are resting on a 
rock platform. Where the rock surface is exposed, it shows glacial striae 
with main direction NE-SW. The lower part of the terrace is composed 
of moraine material containing boulders Upwards the material is tur­
ning into bedded sand and gravel. The fossils collected are: 

7 m. Kapp Murdoclz, terrace. 

Species Specimens Per cent 

Astarte borealis (Chemnitz) ....... . 86.0 69. 1 

Saxicava arctica (L.) . . . . . . . . ... . . . 14.0 1 1.2 
Mytilus edulis L. ............. ... . 14.0 11.2 
Astarte montagui (Dillwyn) ........ . 3.5 2.8 

Astarte elliptica (Brown) .......... . 3 5  2.8 
Mya truncata L. ................. . 2 0  1.6 
Chlamys islandica (Muller) ....... . 1.5 1.2 

124.5 99.9 

Lithotlzamnion sp. were also present. 

B j 0 n a h a m n a. The raised features of this locality are mapped 
by Balchin (1941) . Along the shingle cliff running NNW from Bjona­
pynten, bordering the Bjona Foreland to the east, Mytilus edulis and 

Astarte borealis are most frequently met with. The cliff is about 12 m 

high at Bjonapynten, coming down to 3 or 4 in the port. In a solifluction 
slope west of the hut belonging to the Scottish Spitsbergen Syndicate 
were found, about 6.5 m above sea-level : 



Fig. 9. Raised shorelines at 
Bjonapynten. 

-29 -

Mya truncata L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Astarte borealis (Chemnitz) .................... . 

Saxicava arctica (L.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

3.� specimens 
1.0 » 

0.5 » 

In marine deposits north of the hut at an altitude of about 36 m, 
the following species were found : 

Saxicava arciica (L.) ........... . 

Mya truncata L. . . ... . . . . . . . . . . . .  . 

Chlamys islandica (Muller) .. . 

Balanus balanus (L.) Da Costa 

some fragments 
some fragments, one with umbo 
1 fragment 
1 fragment 

G i p  s v i k a. Concerning the raised features in this locality, the 
reader is again refered to the maps given by BaIchin (1941). (Balchin 
has on his map used the name Gips Hook for the little peninsula which 
in this paper is called Garsodden. We have used the name Gipshuk for 
the localities in the neighlbourhood of the hunters' hut just east of Gips­
vika, east of the 45 m-peninsula.) 

At the inner part of Gipsviika, to the north, two terraces were 
measured. The lower terrace, the cliff of which is situated 137 m from 
the coast, rises inland from 7.3 m above sea-level to 19.8 above sea-level 
at the range of 380 iI11 from the coast. Above and inside this terrace 
is another one, 28.3 m above sea-level. The minerogenic material in 
both is composed of sand, gravel and shingle. Fossils were collected 
from the cliff and surface of the lower terrace: 
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Fig. 10. Eastern part of Gi<psvika. 

7.3 m. Gipsvika, eastern part, terrace. 

Species Specimens 

Astarte borealis (Chemnitz) ..... . . 82. 0 

Astarte montagui (Dillwyn) . . . . . . . . . 5 6.0 

Mytilus edulis L. ................. 21.5 
Saxicava arctica (L.) ........... ., 2.5 

Mya truncata L. . . . . . . . . . . . . . . . . . .  2 5  

Astarte crenata (Gray) . . . . . . . . . . . . . 0.5 

Chlamys islandica (Miiller) ........ 05 

Macoma calcarea (Chemnitz) . . . . . . . 0 5  

Serripes groenlandicus (Chemnitz) .. 0.5 

Thracia septentrionalis Jeffreys .... 0.5 

Puncturella noachina (L.) .......... 1 .0 

Lithothamnion sp ................. . 

Per cent 

48.8 

33.3 

12.8 

1 .5 

1.5 

0.3 

0.3 

0.3 

03 

0.3 

0.6 

168.0 10 0.0 

At about the middle of the northern coast of Gipsvika there is an 
anticlinal flexure in the rock, and just west of this a 3.9 m-terrace is 
developed, with shingle patterns on its surface. The faunal assemblage 
in this terrace is: 

3.9 m. Gipsvika, terrace, sand and shingle. 

Species Specimens 

Mytilus edulis L. ... . . . . . ...... .. . 40 .0 

Astarte borealis (Chemnitz) . . . . . . . .  2.5 

Mva truncata L. ...... . . . . . . . . . . . . 1 .5 

Saxicava arctica (L.) . . . . . . . . . . . . 1.0 

Chlamys islandica (Miiller) 0.5 

Buccinum glaciale L. . . . . . . . . . 2.0 

Buccinum groenlandicum (Chemnitz) 1.0 

Lithothamnion sp ................. . 

Per cent 

825 

5.2 

3 .1 

2.1 
1.0 

4.1 
2. 1 

4 8.5 1 0 0.1 
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Above this terrace is another one rising gently inland from 9.7 m 

above sea-level to 10.5 m above sea-level. Fossils were sparsely repre­
sented. Fragments and umbonal fragments of the following species 
were found: 

Mytilus edlllis L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Astarte borealis (Chemnitz) . .... . .. .. . . . .. ... . .  . 

Mya truncata L. . .. . . .............................. . 
Saxicava arctica (L. )  ............................. . 

Chlamys islandica (MUlier) . .. . . .. . ........... . . 

Lithothamnion sp. 

12.0 specimens 
4.0 » 

0.5 » 

0.5 » 

0. 5 » 

From a solifluction slope west of this locality the following species 
were collected, altitude 32.8 m: 

Mya truncata L. ................................... . 3.5 specimens 
Astarte crenata (Gray) .............. ... ....... .. . 0.5 » 

Macoma calcarea (Chemnitz) .. . . .. .. .. . . ... . . .. .  . 0.5 » 

MytilllS edlllis L. .... . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . .  . 0.5 » 

From a little terrace 25.8 m above sea-level, at the western part of 
Gipsvika, we picked up: 

Mya truncata L. . . . . .. . . .... . . ... . . . . . . . .. .. . . . . . . . . 10 small fragments 
Mytilus edulis L. . .................................. . 4 » » 

Strongylocentrotus? ................................ . 1 plate 

Above this terrace, at a height of 30.5 above sea-level, were found: 

Saxicava arctica (L.) ............................. . 

Mya truncata L. ... . . .... . . . . .. . ... . . . . . ......... . .  . 
Mytilus edulis L. . .................................. . 

Balanus balanus (L. )  Da Costa .. . .. . . . . . . .. . . .. . 
Strongylocentrotus ................................ . 

3.0 specimens 
2.5 » 

1.0 » 

2.0 » 

2 plates 

W est of the solifluction slopes marked on Balchin's map, there is 
a well developed terrace at a height of 45 m above sea-level. The minero­
genic material is composed of bedded sand and gravel in the upper part 
of the deposits, turning into morainic material further down. A rich 
fossil fauna occurs in the bedded layers. The following collection was 
made: 
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45 m. Oipsvika, terrace, sand and gravel. 

Species Specimens Per cent 

Saxieava aretiea (L) ............. . 183.5 42.2 
Mya truneata L ..... .. ........ . 181.0 41.7 

Maeoma ealcarea (Chemnitz) ...... . 12.0 2.8 
Chlamys islandica (Miiller) ....... . 0 5 0.1 

Mytilus edulis L .... . . . . . ... . . . . 0.5 0.1 

Uttorina saxatiIis (Olivi) ......... . 7.0 1.6 

Lepeta coeca (Miiller) ........... . 3.0 0.7 

Lacuna vineta (Montagu)....... . . . 2.0 0.5 

Buceinum undatum L ........... . 2.0 0.5 

Lunatia pal/ida (Brod. et Sow.) .. . . . 1.0 0.2 
Trophon truneatus (Strom) ? ...... . 1.0 0.2 
Balanus balanus (L) Da Costa .... . 41.0 9.4 

Strongyloeentrotus ? ............. . 

434.5 100 0 

Saxicava arctica (L.), 186 unbroken valves and 181 umbonal 
fragments. Most of the shells belong to specimens of the pholadis-form. 

The shells are rather thick. Shells of more irregular form are also 
represented; some with high posterior end. 

Mya truncata L., 93 valves and 269 umbonal fragments counted. 
Most of them thick-shelled. 

Lunatia pallida (Brod. et Sow.) 'r, 40 juvenile individuals of this 
species were found among sand inside a specimen of Littorina saxatilis. 
The identification is somewhat uncertain. 

Balanus (Eubalanus) balanus (L.) Da Costa, 38 carina, 41 rostra, 
1 6  opercula, 165 other plates and 34 plate fragments. The plates helong 
to large specimens. 

This terrace rises inland to a height of 56.5 m above sea-level. 
Heavy whale vertebra were found in its surface. From the same locality 
14 fragments of Mya truncata were picked up. 

North of the 45 m peninsula, west of Gipsvika, there is a shore-line 
at an altitude of 60 m. From this were collected : 

Mya truncata L. .......................... . . . . 
Saxicava arctica (L.) ...................... .. 

7 small fragments 
small fragment 

This is the highest place where we found marine fossils in this 
locality. 

Above this we measured a rock platform with gravel and shingle, 
altitude 80, 1 m above sea-level. This may be of marine origin. No fossils 
were found. 
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A n s e r v i k a. Collection was made from a terrace composed 
of sand and gravel, altitude 10 m above sea-level. 

10 nz. Anservika, terrace, sand and graJlel. 

Species Specimens 

Astarte borealis (Chemnitz) ..... ... 52.5 

Mytilus edulis L. ... .... .. . 36.0 

Mya truncata L. . .. . . . . . . . . . . . . . . . 4.5 

Saxicava arctica (L.) ... .. . . . . . . . . . 3.0 

Astarte montagui (Dillwyn] . . ...... 3.0 

Astarte elliptica (Brown) . .. ....... 1.5 

Macoma calcarea (Chemnitz) . . . . . . . 1.0 

Cyprina islandica (L.) . .... . .. ... .. 0.5 

Chlamys islandica (Miiller) . . . . . . . . . 0.5 

Balanus balanus I.L.) Da Costa ... . . 1.0 

Lithothamnion ................... . 

Per cent 

50.7 

34.8 

4.4 

2.9 

2.9 
1.5 
1.0 
0.5 

0.5 

1.0 

103.5 100.2 

Gas 0 y a n e. Collection was made from a 7 m-terrace on the 
north side of the sound between the two main islands of the group. 
The fossils listed below originate from the upper part of the terrace cliff. 

7 m. Oas@yane, terrace, sand and graJlel. 

Species Specimens 

Astart,.. borealis (Chemnitz) ........ 52.0 

Mytilus edulis L. ................. gO 
Mya truncata L. .... . . . . . . . . . . . . . . 4.5 

Astarte montagui (Dillwyn) ... .. ... . I 2.5 

Saxicava arctica (L.) . . .. . . .. .. . .. . 2.0 

Chlamys islandica (Miiller) .... ... . 0.5 
Littorina sp. . . . . . . . . . . . . . . . . . . . . . . 1.0 
Buccinum sp. . . .. . . ... ... ......... I 0 
Tonicella marmorea (Fabriciusl .. ... 0. 5 
Balanus balanus (L.) Da Costa . . . . . 2.0 

Strongylocentrotus ? ............. . 
Lithothamnion ................... . 

Per cent 

69.3 
12.0 
6.0 
3.3 
2.7 

0. 7 
1.3 
1.3 
0.7 

2.7 

75.0 100.0 

3 
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Fossils were also collected near the basis of the cliff: 

2 m. Gds@yane, in the cliff of the 7 m-terrace. 

Species I 
Saxicava arctica (L! ............. . 
Mvtilus edulis L. . . . . . .. . . . . .. . . 

Astarte borealis (Chemnitz) ....... . 
Mva truncala L. . . .  . . . . . . .  . 
Crenella decussata (Monta gu) .. 
Turtonia minutum (Fabricius) ...... . 

Astarte montagui (Dillwyn) ........ . 
Maeoma calcarea (Chemnitz) ...... . 
Cingula aeulea (Gould) . . . . ..... .. . 
Lepeta coeea (Muller) ............ . 

Margarites helicina ( Phipps) ....... . 

MoeUeria costulata (Muller) ....... . 
PunctureUa noachina (L.) ......... . 
Cingula castanpa (Muller) ........ . 
Natica clausa Brod. et Sow ........ . 
Littorina saxatilis (Olivi) ......... . 

Tonicella marmorea (Fa bricius) .... . 

Balanus balanus (L.) Da Costa .... . 
Strongylocentrotus ............... . 

Spirorbis . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lithothamnion ................... . 

Specimens Per cent 

15.0 15.0 

6. 5 6. 5 

6.0 6.0 

5 0  5.0 

3 .5 3 .5 

1 .0 1.0 

0 .5 0.5 

0 .5  0.5 

28.0 2 8 .0 

1 5.0 1 5 . 0 

6.0 6.0 

4.0 4.0 

2 . 0  2.0 

2 .0 2.0 

1.0 1.0 

1.0 1.0 

3.0 3.0 

10 0.0 10 0 0 

Remarks on the Local Development of the Faunas. 

Before making any concllUsions fmm the faun'al a'ssembllages listed on the 
previou s pages, the local development of the faunas should he considered. It is 
evident that different physical conditions will support different developments of the 
fauna! assemhlages . The fossils hitherto dealt with, muM be regarded as repre­

senNng a shallow-water faoile, a great palrt of them possibly hei'ng washed ashore 
at the different sea-levels. One may therefore hope to get an idea of local devel­
opment by taking ilnto consideration the fa,ulnas on the modern shores. Thus we 

have made collections from the present shore heneath those localities where foss,ils 
were collected. A,s menhoned hefore, som of the shells found on the modern 
shores represent fossHs carried down from older deposits. All sheHs of Mytilus 
edulis may be regarded a fossils washed down from higher levels. We have not 
tJ1ied to sepapate potential fossils in making coHections fmm the present shores. 
The sheUs carried down fmm older deposits generally make a very small per cent 
of the whole assemblage. The I�sts of species collected on the present shores are 

given on the three following pages. 
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Vindodden, west, present shore, fine sand. 

Species 

Astarte borealis (Chemnitz) . .. . . .. . 
Saxieava aretiea (L.) ............. . 

Serripes groenlandicus (Chemnitz) .. 
Mya trunaeta L. ................. . 
Lioeyma fluctuosa (Gould) ........ . 
Macoma ealearea (Chemnitz) ...... . 

Mytilus edulis L. . ... . . .. . . . . . . . . . 
Pandora glaeialis Leach ..... . . . . 
Chlamys islandiea (Muller) .. ..... . 

Buccinum glaciale L. . .. . . . . . . . . .. . 
Lunatia paUida (Brad. et. Sow) . . 
Natiea clausa Brad. et Sow. . . . 

Neptunea despeeta (L.) ......... . 
Buecinum tenue Gray? . . . . . . . . . . . 

Sipho islandicus (Chemnitz) ....... . 

Admete viridula (Fabricius) ........ . 

Specimens 

21.5 

17.0 

1 2.0 

11.5 

9.5 
3.0 

1.5 

1.0 

05 

4.0 

4.0 

3.0 

2.0 

1.0 

1.0 

1 0  

93.5 

Per cent 

22.99 

18.18 

1 2 8 3  

12.30 

10.16 

321 
1.6 0  

1.07 
0 5 3 

4 . 28 

4.28 

3 2 1 

2.14 

1.07 

107 

1.07 

99.99 

Vindodden, east, present shore, fine sand and gravel. 

Species 

Saxieava aretiea (L.) . . . . ... . . . . . . . 

Astarte borealis (C hemnitz) ... . . . . . 

Maeoma ealcarea (Chemnitz) .. . ... . 

Serripes groenlandieus (Chemnitz) .. . 

Liocyma fluctuosa (Gould) ........ . 
Mya trun ca ta L '" .. . . .. . ..... . . 

Astarte mon tagui (Dillwyn) ........ . 

Thraeia myopsis (Beck) . . .... . ... . 

Modiolaria discors substriata (Gray) 
Mya pseudoarenaria Schlesch ..... . 
Sipho islandicus (Chemnitz) ...... . 

Natica clausa Brod. et Sow ........ . 

Lunatia paWda (Brod, et Sow.1 .... . 
Buceinllm groenlandicus (Chemnitz) . 

Specimens 

37. 5 

26.0 

24 5 

22.0 

1 0.0 

8.5 
4.0 

2.0 
1.0 
0.5 

2.0 
2.0 

1.0 

1.0 

Per cent 

26.4 1 

18.31 
17.25 
15.49 
7 04 

5.98 
0.8 2 

1 .41 

0. 70 

0.35 
1.4 I 
1.41 
0.70 

0 70 

142.0 99.98 

Sveltihel, present stormridge, gravel. 

Species Specimens Per cent 

Astarte borealis (Chemnitz) ....... . 3 3 5 45.89 
Serripes groenlandicus (Chemnitzl .. 21.0 28.77 
Saxieava aretica (L.) ............. . 7.0 9.5 9 

Mva trllncata L .  . . . .... . . ... . . . . 4.5 6.16 

Mvtilus edulis L ................ . 3 0  4.11 
Bi.uxinum glaciale L. ............. . 2.0 2.74 

Buccinum ovum Midd . ............ . 1.0 1.37 
Buccinum sp, . . . . . . . . . . . . . . . . . . . .  . 1.0 1.37 

7 3.0 1 0 0.0 
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Kapp Schoultz, present shore, gravel and fine sand. 

Species Specimens 

Astarte borealis (Chemnitz) • . . . . . . .  1 6.0 

Chlamys islandica (Muller) . . . . . . . . . 5.0 

Mya truncata L. .... . .... . . ... . ... 1.5 

Saxicava arctica (L.) . . . . . . . .. . .... 1.0 

Astarte montagui (Dillwyn) . . . . . . . . . 0.5 
Buccinum glaciale L............... 4.0 

Buccinum undatum L. ............. 3.0 

Margarites groenlandica (Chemnitz) 2.0 

Littorina saxatilis (Olivi) . . . . . . . . . . . 1.0 

Lunatia pal/ida (Brod. et Sow.) ... .. 1.0 

Lacuna vincta (Montagu)........... 1.0 

Per cent 

44.4 5 

1 3.89 

4.1 7 
2.78 
:.39 

1 1.11 

8.3 3 

5.56 

2.78 

2.7 8 

2.7 8 

36.0 10 0.2 

Oipsvika, inner part, present shore, gravel and sand. 

Species 

Astarte borealis (Chemnitz) ....... . 

Astarte montagui (Dillwyn) . . . • . . . . .  

Mytilus edulis L. ... . .. . . . . . . . . . . . 
Mya truncata L. . ... . . .. . . .. . ... . . 

Saxicava arctica (L.l . . . . . . . • . . . . • .  

Serripes groenlandicus IChemnitz) .. 

Astarte elliptica (Brown) .. ........ . 
Chlamys islandica (Muller ) .. ...... . 

Liocyma jluctuosa (Gould) ........ . 

Modiolaria discors laevigata (Gray) . 
Buccinum glaciale L. ............. . 

Margarites helicina (Phi pps) ...... . 
Natica clausa Brod . et Sow ........ . 

Lacuna vincta (Montagu) . .. . . . . . .. . 

Tonicella marmorea (Fabricius) ... . 

Lithothamnion ................... . 

Specimens 

8 2.0 

1 7.0 

16.5 

1 1.0 

5.5 

4.0 

1.5 

1.0 

0.5 

0.5 
2.0 

2.0 

1.0 
1.0 

Per cent 

56.36 

11.68 

11.34 

7.5 6 

3.78 

2.7 5 

1.03 

0.69 

0.34 

0.34 

1.37 

\.3 7 

0.69 

0. 69 

1 4 5.5 99.99 

Oipsvika, outer part, present shore, sand. 

Species Specimens 

Astarte borealis (Chemnitz) ....... . 37.5 
Saxicava arctica IL.) .. . . . . . . . . . . . • 14.0 
Astarte montagui (DiJlwyn) . • . . . . . . . 9.5 

Macoma calcarea (Chemnitz) . . . . . . . 6.5 

Liocyma jluctuosa (Gould) . . . . . • . . .  4.5 

Mya truncata L. ...... . ..... . . . . . .  4.0 

Astarte elliptica (Brown ) . . . • .  . . . . . . 1.0 

Serripes groenlandicus (Chemnitz) ., 1.0 

Astarte crenata (Gray) . . . . . . • . . . . . . 0.5 

Chlamys islandica (Muller) . . . . . . • .  0.5 

Lepeta coeca (Muller) . . • . . . . . . . • . . . 2.0 

Buccinum sp. ..................... 3.0 

Lacuna vincta (Montagu) .  . . . . . • . • . . 2.0 

Tonicella marmorea (Fabricius) ..... 

Balanus balanoides (L.) Bruguiere . . 5.0 

Balanus balallus (L.) Da Costa. . . . • 1.0 

Lithothamnion sp ................. . 

Per cent 

40.7 6  
1 5.2 2 

1 0.33 

7.0 7 

4.89 

4.35 

1.0 9 

1.09 

0.5 4 

0.54 

2.1 7 

3.2 6 

2.17 

5.43 

1.0 9 

9 2 .0 100.0 
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Gilsoyane, present shore, sand gravel and pebbles. 

Species Specimens 

Mytilus edulis L. ................. 11.5 
Saxicava arctica (L.) . . . . . . . . . . . . . . 9.5 
Astarte borealis (Chemnitz) . .. . .... 1.5 
Astarte montagui (DilIwyn) . . . . . . . . . 1.5 
Astarte eliiptica (Brown) ' "  . . . . . . . . 0 5 
Modiolaria discors laevigata (Gray) 0.5 
Buccinum undatum L. . . . . . . . . • .  . . . 4.0 
Littorina saxatilis (Olivi) . . . . . . . . . . 3.0 

Margarites groenlandica (Chemnitz). 1.0 
Margarites helicina (Phipps). . . . . . . . 2.0 

Lepeta coeca (Miiller)... . . . . . . . . . . . 2.0 
Amauropsis islandica (Gmelin) . . . . . 1.0 

Buccinum glaciale L. . . . . . . • . . . . . . . 1.0 
Tonicella marmorea (Fabricius) .. . . .  2.0 

Balanus balanus (L.) Da Costa. . . . . 4.0 
Balanus balanoides (L.) Bruguiere . . 3.0 

Strongylocentrotus ................ . 

Per cent 

23.9 6 

19.7 9 

3.1 3 

3.13 

1.04 

1.04 

8.33 

6.2 5 

2.08 

4.1 7 
4.17 

2.08 

2.08 

4.17 

8.33 

6.2 5 

4 8.0 1 0 0.0 

Gilsodden, present shore, gravel. 

Species Specimens 

Astarte borealis (Chemnitz) .. . . . ... 3 8.5 

Astarte montagui <Dillwyn) . . . . . . . . . 8.5 

Astarte elliptica (Brown) ........... 3 . 0 

Mya truncata L. . . . . . . . . .  . . . . • . . .  1.5 

Mya pseudoarenaria Schlesch . , . . . . 1.5 

Saxicava arctica (L.) . . .. . . ........ 1.0 

Crenelia decussata (Montagu).... . . . 1.0 

Lepeta coeca (Miiller)......... . . . . . 3.0 

Buccinum glaciale L. . . . . . . . . . . . . . . 1.0 

Natica clausa Brod. et Sow. ........ 1.0 

Margarites olivacea (Brown) . . . . .. . 1.0 

Strongylocentrotus droebachiellsis 
(Miiller) ....................... . 

Per cent 

63.1 1  

13.93 

4.92 

2.46 

2.4 6 

1.64 
1.64 

4.92 

1.64 

1.64 

1.64 

61.0 1 0 0.0 

Anservika, west, present shore, gravel. 

Species Specimens 

Astarte borealis (Chemnitz) . ...... . 4 5.5 

Astarte montagui (Dillwyn) . . . . . . . . . 44.0 
Astarte elliptica (Brown) .. . .... . ... 1 0.0 
Mya truncata L. . • . . . . . . . . . . . . . . . .  9.5 

Saxicava arctica (L.) • . . . . . . . . . • . . .  5.0 
Serripes groenlandicus (Chemnitz) . . 1.5 

Mya pseudoarenaria Schlesch • . . . . . 1.0 

Pandora glacialis Leach . . . . . . . . . . . 1.0 

Crenella decussata (Montagu) . . . . . . . 1.0 

Macoma calcarea (Chemnitz) . . . . . . . 0.5 

Chlamys islandica (Miiller) .. . . .... 0.5 

Buccinum glaciale L. . . . . . . • . . . . . . . 3.0 
Buccinum undatum L. .. . . . . . . . . . . . 1.0 

Trophon clathratus (L.) . . . . . . . • • . . .  2.0 
Lithothamnion ................... . 

Per cent 

3 6.2 5 

3 5.0 6 

7.97 
7.57 

3.98 
1.1 9 

0 8 0  

0.8 0 

0.8 0 

0.40 

0.4 0 

2.3 9 

0.8 0 

1.5 9 

1 2 5.5 1 0 0.0 
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The differenoes in the composition o.f these faJunal assemblages are rather 
great. As characterizing factors, the abundant occurrence 0.1 Astarte borealis and 

Saxicava arctica in most locaJIiNes may be mention ed aJnd also the genera'l o.ccur­
rence of Serripes groenlandicus, which is seMom met with in raised deposits . 

Valves o.f Clinocardium ciliatum (Fabridus) ,are frequently met with. Tlhey are 

nearly alwa!ys tmnsported by b�l"d. 

Terrace measurements. 

The measurements of terraces and raised beaches have been made 

in the first instance to determine the height of fossil-bearing localities. 
Additionally, heights of some terraces, from which no collections have 
been made, have been measured. 

Since fossils have been collected mostly from the outer parts of the 
terraces, most of the heights given relate to these parts of the terraces, 
very often the outer edge of the terrace plain. The upper terminations 
of these plains (they are generally rising inland) have been determined 
only in a few cases; this, partly because the upper limit may be difficult 
to figure out - due to solifluction of above-lying material. 

Probably due to more or less advanced abration, the heights of 
the outer parts of contemporaneous terraces may be somewhat different. 
This may to some extent be associated with differences in exposition of 
the localities. Next, if the terrace gravel is resting on bedrock above sea­
level, this may cause greater resistance against abration. The amount of 
sediment supply under the formation of the terrae may also account for 
the height of its outer part today. 

A somewhat confusing fact about the terraces is that the sequence 
is not the same in all localities. A great terrace plain at inner (eastern) 
Gipsvika rises inland from 7.3 m to 19.8 m above sea-level without any 
interruption, and in Sassen, south, a delta-plain rises from 7.9 m to 
22.3 ill above sea-level. On the other hand, between Kapp Belvedere and 
Sveltihel the following sequence of terraces has been measured: 6 rn, 

7.4 m, 9.2 m, 11.8 m, and 14. 1 m. In the western part of Gipsvika 
there is a terrace plain rising from 9.7 m to 10.5 m above sea-level. In 
Anservika a well developed terrace plain at altitude 10 m was measured, 
and in Sassen there is also a terrace at a height of 10 m bove sea-level. 
Within the same division the most distinguished terrace at Vindodden 
(west) rises from 7 m to 14.7 m, and at Kapp Belvedere from 5.3 m to 
13 m - without any 10 m-terrace. 

Probably some more or less local conditions may account for these 
phenomena (efr. Peach 1916). 

The most prominent features among the raised beaches of the 
Sassen-area are the 7 m-terraces. 10 terraces of about this height have 
been measured in 9 different localities: Vindodden, west 7 m (rising to 
17.7 rn); between Kapp Belvedere and Sveltihel 7.4 m; Sveltihel, two 
terraces within a short distance from each other, both 7 rn; Sassen, north 
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6.8 m; Sassen, south, 7.9 m (rising to 22.3 m) ; Kapp Schoultz 8.3 m 
(upper termination); Kapp Murdoch 7 m; Gipsvika, east, 7.3 m (rising 
to 19.8 m) ; Gas0yane, about 7 m. To these must be added the 5.3 m­

terrace (outer edge) at Kapp Belvedere (rising to about 13 m) . 

Collections have been made from four of these terraces, but fossils 

have been observed in all of them; in the 7 m-terrace, Sassen, north, 
only one valve was noticed, viz. Astarte borealis. 

About 3 to 5 m above sea-level there is another horizon with distinct 

terraces in different localities: Vindodden, west, 2.6 m (rising to 3.6 m); 
Sassen, north, 3 m; Sassen, south 3.2 m (rising to 5.2 m); Gipsvika, 

west, two terraces 3.9 m and 3.2 m. To these terraces may be added 
the small 3.8 m-terrace at Kapp Belvedere, which may be regarded as 
representing the inner (upper) remains of a terrace proceeding from 
this level. From this horizon fossils have been collected in two localities, 
Sveltihel and Gipsvika. 

The reason for the exceptional high inner termination of the terrace 
at Sassen, south (5.2 m) , is that this terrace represents a typical delta 
plain, the upper part of which is fluvial and not marine. 

At an altitude of about 10 m, terraces have been met with in three 
localities: Sassen, north, 10 m; Gipsvika, west, 9.7 m (rising to 10.5 m) ; 
Anservika, 10 m. To these may be added the small 9.2 m terrace midway 
between Kapp Belvedere and Sveltihel, and also a 10.5 m-level at Kapp 
Schoultz (inner termination) . Fossils have been found in these terraces, 
except at Sassen, south, and in the two last mentioned. A real collection 
from this horizon was made only in Anservika. 

A well defined horizon is met with at about 20 m above sea-level. 

Terraces at this level were found in five localities: Vindodden, east, 
19.6 m (rising to 21. 5 m); Sveltihel, 20.9 m; Sassen, north, 20.5 m; 
Von Post Glacier, 19.7 m; Gipsvika, 19.8 (upper termination of the 

7.3 m terrace) . To these must be added a 20 m-terrace at Bjonahamna 
(aneroid measurement) , and the upper termination, 22.3 m, of the 7.9 m­
terrace at Sassen, south. The upper part of this terrace in Sassen repre­
sents the fluvial facie of a delta plain. This may account for the great 
height measured here. Collections from the 20 m-level were made at 
Vindodden, east, and at Von Post Glacier. Fossils were also found in 
the 20.5 m-terrace, Sassen. 

Above this level it is more difficult to point out well defined horizons. 
Excellent terraces may be found but not at the same altitude in many 
different localities. 

At 24.4 111 above the sea-level two small terraces or beaches have 
heen measured, viz. Vindodden, east, cut into morainic deposits, where 
no fossils were found, and Sassen, shoreline with gravel in the hill side 
south of the main complex of raised features in this locality, where 

fossils were sparsely represented. 
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In Sassen, south, a terrace plain was measured, rising from 25.7 m 
to 29.5 m. Further, within these limits were measured: a 27.2 m-terrace 
at Sveltihel; a 26.5 m-terrace at Sassen, north; a shingle ridge above 
this at 29.1 m; a small 25.8 m-terrace at Oipsvika, west; a great 28.3 m­

terrace at Oipsvika, east; and a magnificent terrace at altitude 28.8 m 

at Kapp Schoultz. 27.5 m may be regarded as an average for these levels. 

Between Kapp Belvedere and Sveltihel a prominent terrace at a 
height of 31.5 m was measured. An aneroid measurement of a terrace at 
Bjonahamna gave 32 m. In the Sassen-complex three terraces at about 
this level were measured. 34.2 m (northern part of the complex), 32.5 m 

(middle part), and 32.7 m (rising to 32.9 m) in the southern part of 
the complex. Fossils were collected only from the 32.5 m-terrace at 
Sassen. 

In the southern part of the Sassen-complex there is a terrace rising 
from 35.5 m to 36.9 m above sea-level. In Bjonahamna some fragments 
of shells were found in marine deposits at a height of 36 m above sea­
level (aneroid measurement). 

The upper termination of the great shingle plain at Bjonahamna wa� 
determined at 40 m above sea-level. 

In the Sassen-complex (southern part) there is a prominent terrace 
rising from 43.1 m to 47.0 m above sea-level. This is also a typical delta­
terrace or delta-plain. In the northern part of the complex there is a 
terrace at 45.7 m above sea-level. At Sveltihel one of the terraces 
measured is situated at a height of 43.2 m, and one of the most prominent 
terraces at Oipsvika is found at altitude 45 m. This great terrace rises 
gently inland to a height of 56.5 m above sea-level. Numerous fossils 
were collected from this locality. 

TWo terraces at about 50 m have been measured, the one in the 
southern part of the Sassen-complex, 49.8 m above sea-level (rising to 

50.1 m), the other between Kapp Belvedere and Sveltihel, 49.4 m. Mya 

truncata was found in the last one. 
In the Sassen-complex there is a terrace situated at a height of 

55.6 m. 
Above this terrace and in the same locality, there is another one 

rising from 58.6 m to 6 1.7 m. Levels of probably the same age are 
found in: Blomedalen (Vindodden), east side of the valley, 58 m, shore­
line; Bjonahamna, 58 m (aneroid measurement); Oipsvika (western 
part), 60 m, shoreline. 

Above this shoreline in the eastern side of Blomedalen (Flower­
valley), there is another one at altitude 63 m. At Sveltihel a terrace is 
situated at a height of 62.2 m above sea-level. In the norhern part of 
the Sassen-complex a terrace is found at a height of 62.5 m, and in the 
southern part of the same complex there is a terrace rising from 63.1 m 
to 65.5 m above sea-level. This is the highest plain of marine origin 
found in this locality. 
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In the northern part of the Sassen-complex, according to our 
measurements, the highest marine terrace is found at altitude 67.3 m. 
Morainic material is dominating above this level in this locality. Aneroid 
measurement of a terrace at Bjonahamna gave 65 m. 

Above these levels very few measurements are at hand. At SveltiheI 
a small terrace is situated 70.5 m above sea-level. The highest terrace 
at Bjonahamna was found 70 m above sea-level (aneroid measurement). 
In the western part of Oipsvika the highest feature probably of marine 
origin (rock plain covered with gravel and shingel) is situated 80 m 
above sea-level. The highest line in the mountain side at Sveltihel was 
found to be situated 85.7 m above sea-level, while at Kapp Belvedere 
a similar line is found 96.2 m above sea-level. 

In two localities a terrace below the 3-5 m-level has been found: 
at Sveltihel there is a well developed shingle plain 2.3 m above sea­
level, and at Oipsvika (about the middle part) there is a terrace, with 

ridge patterns on its surface, rising from 1.2 m to 1.9 m above sea-level. 
I t may be noted that the recent barrier beach mounts to greater height 
than the terrace surface inside. (The height of the barrier beach at 
Sveltihel is 2.9 m; at Oipsvika 1.7 m. The difference is most probably 
due to the degrees of exposure of the two localities.) We have only 
found terraces in distinct development at this low level in the two above­
mentioned localities. 

In addition to the terrace measurements dealt with, some accessory 
or subordinate levels between 10 and 20 m may be mentioned. The 
previously mentioned, small 1 1.8 m-terrace between Kapp Belvedere 
and Sveltihel corresponds fairly well with the outer part of the great 
shingle plain at Bjonapynten, 12 m above sea-level. The 14.1 m-terrace 
between Kapp Belvedere and Sveltihel may be connected with the pro­
minent 13.8 m-terrace at Kapp Schoultz. Further there is an aneroid 
measurement of a terrace at Bjonahamna 15 m above sea-level, and in 
the northern part of the Sassen-complex there is a terrace situated 16.3 m 

above sea-level. 
Uncertainities may be attached to some of our measurements on 

account of the basis chosen - the local highwater mark is subjected to 
fluctuations which it is difficult to make corrections for. The accuracy, 
however, is sufficiently great to reveal some main levels in the sequence 
of raised beaches in the Sassen-area. 

The following levels or zones may he regarded as prominent and 
regional within the area: 

From 2.6 to 5.2 III average: 3.6 111 

» 5.3 » 8.3 » » 7.0 » 
» 9.2 » 10.5 » 

» 19.6 » 22.3 » 
» 25.7 » 29.5 » 

» 31.5 » 32.9 » 

» 
» 
» 
» 

10.0 » 
20.5 » 

27.6 » 
32.3 » 
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From 43. 1 to 47.0 m average 45. 0 m 
» 58.0 » 61 .7 » » 59. 3 » 
» 62. 2  » 65.5 » » 63.5 » 

Terraces and raised beaches in the Sassen-area are usually met 

with at about those heights indicated by the average values given in the 
right column. 

Less prominent or subordinate levels may be found at about: 

2 ill above sea-level 
14 » 
24 » 
36 » 
50 » 
70 » 

It would be unsafe on the basis of our measurements from a limited 
area to enter upon the problem of tilted shorelines. This should not be 
done before numerous measurements from a much wider area are at hand. 

On the other hand it may be of some interest toO compare our levels 
in the Sassen-area with those found by A. M'Ewen Peach (191 6) in 
other parts of West-Spitsbergen. Peach introduced the terms: 

1. T h e  25 - f o o t  Be a c h, (about 7.5 m). 
2. T h e S a x i c a v a B e a c h, (from 50 to 70 feet (15 t0 21 m). 
3. T he 150- f o o t  Be a c h, (about 45 m). 
4 .  T h e  2 40- f o o t  l e v e l, less prominent (about 72 m). 

It will be seen that 1 corresponds fairly well with the 7 m-terraces 
in the Sassen-area. The upper limit of 2. may be associated with our 
20.5 m-level. The 150-foot Beach (3. ) is the same as the 45 m-level 
in the Sassen-area, and 4. may probably be connected with our less 
prominent 70 m-level. 

Peach has traced the 25-foot beach in several localities on Prins 
Karls Forland. In West-Spitsbergen he reports this level from Recherche 
Bay (Bellsund), Calypso Bay to Kapp Lyeli, Kings Bay (Deer Sound), 

Engelskbukta, St. Jonsfjorden (Osborn Inlet), and in Isfjorden he has 
mentioned the 25-f.oot beach from the north-east side of Advent Bay, 
and a fragment of a beach at this level is also mentioned from Bjona­

hamna. Peach reports fossils at this ),evel only from Richard Lagoon 
(Prins Karls Forland) (Mya mentioned), and from Recherche Bay 
(Mytilus edulis). 

The Saxieava Beach is reported from about the same localities. 
Fossils mentioned within this level are: Astarte aretica (= A. borealis), 

Mya truncata and Saxicava aretiea. 
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The 150-foot Beach is also reported from about the same localities. 

Peach did not find any fossils at this level. 

From some of the localities investigated by him, Peach reports 
beaches higher than 150 feet above sea-Ivel, i. Q. two terraces on the 
west side of Advent Bay, 260 and 4 00 feet (about 78 and 120 m) above 
sea-level. 

If Peach has traced really contemporaneous beaches over this wide 
area, and since his levels seem to correspond fairly well with those in 
the Sassen-area, these facts contradict the assumptions of warped shore­
lines in West-Spitsbergen, suggested i. a. by Balchin (194 1) and Wordie 
( 192 1 p. 4 2�4 3). On the other hand these observations may support 
the idea of eustatic changes of sea-level, suggested .i a. by Horn and 
Orvin ( 19 18 p. 4 9) .  It may here be added that Werenskiold (1924 p. 10) 

north of Stormbukta, Sydkapplandet, measured an 8 m high cliff with 
'
a plain (4 50 111 broad) rising inland to 20 m above sea-level. 

It seems, however, as stated by Baden-Powell (1939 I. c. p. 346) 
that "the surest way to prove whether the changes of level have been 
eustatic or isostatic (or a combination of both) , is by correlation by 
faunal methods where possible, as almost anything can be proved by 
a consideration of heights alone". Peach ( 1916) has touched upon this 
task in introducing the term Saxicava Beach. His fossil collections, 
however, are far from sufficiently great. There seems to be little reason, 
if any, for using the term Saxicava beach only because Saxicava is found 
among the species occurring at this level. 

In the following we will see how some zones in the sequence of 
raised beaches in the Sassen-area may be characterised by the fossil 
fauna contained. 

Some fossil horizons within the sequence of raised beaches 
(littoral sediments). 

Entering upon the problem of faunal demarcations in the sequence 
of raised beaches, it should once more be stated that the conclusions 
reached here are most probably limited to the Sassen-area, or at least 
to inner fjord regions. Our investigations have been made at the inner­
mast parts of the 100 km long Isfjord; conditions may be found to be 
different, for instance, on the west coast of West-Spitsbergen. 

It will be seen from the faunal lists concerning the terraces, that 
it would be very difficult to base a characterisation of the different levels 
on the occurrence alone, of certain species. The 0 c c u r  r e n c e alone, 
of, for instance, Mytillls edlllis at different levels does not characterize 
any of these levels (the modern shore and perhaps the 2 m-level are 
characterized by the absence of this species) , but the f r e  qu e n c y of 
MytilllS edulis, the per cent it makes of the different assemblages, clearly 
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distinguishes the 3.6 m-level. Thus we have based the identification of 

certain fossil horizons on the frequency, the dominance, of those species 
most commonly met with within the sequence of raised beaches in the 
Sassen-area. These species are: Mytilus edulis, Astarte borealis, Mya 

truncaia and Saxicava arctica. These species (except A. borealis) have 
been found at all levels within the sequence dealt with, but their frequency 
at different levels varies in such a way that it is possible to distinguish 
certain fossil horizons on this basis. 

In Table If per cent-frequency curves are drawn for the four more 
numerous species mentioned above. The values for each level are 
calculated as means of the per cents of each of the four species at that 
level, all localities within the area being considered. 

T h e  My t i Iu s - h 0 r i z 0 n. - It will be seen that Mytilus edulis 

shows a prominent maximum (mean: 57.3 per cent) at the average 
3.6 m-level. Collections have been made from two terraces belonging 
to this level, viz. Sveltihel (3.6 m) and Oipsvika (3.9 m). In both 
localities Mytilus edulis dominated the faunal assemblage. At Sveltihel 
a vertical section in the terrace material was worked out. The per cent 
of Mytilus thus revealed was 32.1. If the sampling had been somewhat 
more extensive and taken only from the upper part of this terrace, in 
accordance with the method used at other localities, the per cent of 
Mytilus would have been greater (efr. Table I). The faunal list con­
cerning the 3.9 m-terrace at Oipsvika, probably gives a more correct 
imagination of the faunal composition in littoral sediments at this level. 
The per cent of Mytilus edulis here was 82.5. On the other hand, local 
conditions may, to some extent, account for the difference in development 
of the faunal assemblages in the two localities. 

As mentioned in the previous chapter, terraces belonging to the 
3.6 m-level are found in several localities. Fossils of Mytilus edulis were 
noted in all of them, but collections were made only from the two men­
tioned above. It may seem to be somewhat unsafe to regard the domi­
nance of Mytilus at the 3.6 m-level as regional within the Sassen-area 
only from its dominance in two localities. In the first place, however, 
these two localities are situated at a considerable distance from each 
other (about 13 km across the Sassenfjord), and secondly, additional 
observation (see following chapter) have revealed further evidence of 
the dominance of Mytilus edulis at about 3,6 m above sea-level. 

Above this level MytilllS edulis is still present among the fossils 
found, but decreasing in frequency with increasing heights. Within the 
sequence of more prominent terraces Mytilus, as a matter of fact, is 
present in all of them. In the 32.5 m-terrace at Sassen, no specimen of 
this species was found, but in Oipsvika it was found at 30.5 m (1 speci­
men), and at 32. 8 m (0.5 specimen). At the 7 m-level Mytilus obtains 
about 7 per cent (average of the collections made at this level). At the 
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20.5 m-level the average percentage of Mytilus is about 2. The per cent 

of Mytilus in the collection from the 26.5 m-terrace at Sassen is 0.5, and 

in the 45 m-terrace at Gipsvika 0.1 per cent. One valve was found in 
this locality. This is the highest level at which we have found Mytillls 
edlllis in the Sassen-area. 

In the 10 m-terrace at Anservika 36 specimens of MytilllS were 
picked up besides 52.5 specimens of Astarte horealis. This makes the 
highest per cent of MytilllS (34.8) at a level about the 3.6 m-horizon. 

Beneath the 3.6 m-level, Mytilus edlllis is present in the 2.3 m­
terrace at SveItihel. As mentioned earlier, the shells of this species here 
have probably been washed down from the 3.6 m-terrace to the west. 
The reason for this assumption is that Mytillls-shells were found only 
just beneath the cliff of the 3.6 m-terrace. Similar conditions concerning 
the occurrence of Mytillls were observed at the lowest terrace in Gipsvika, 
which probably corresponds to the above mentioned. 

Even in the modern shore MytilllS edlllis is met with. At Gas0yane 
shells of this species are rather abundant on the shore. This may be 
explained by the special morphological development in this locality. This, 
in connection with the exposed situation (Mytillls-shells in the recent 
shore are most frequently met with on the west sides of the islands), 
may have facilitated the downwashing and accumulation of the MytilllS­
shells in the modern shore. Elsewhere along the shores in the Sassen­
area, MytilllS is only now and then met with. 

It thus seems as if Mytilus edlllis did not live in the Sassen-area 
at the time associated with the 2 m-level, and, most probably, it does 
not live in the area today. None of the investigators who have dealt 
with the mollusc fauna of Isfjorden (dr. Odhner 1915), have ever taken 
this species alive there. We newer got it by our dredgings within the 
Sassen-area (summer 1948). Heintz (1926) reports a find of fresh 
Mytillls-specimens attached to Ascophyllllm nodosllm, in the modern 
shore at Red Bay. Heintz, however, reaches the conclusion that these 
specimens have drifted in from a remote southern locality (p. 76). 

Above the 2 m-level Mytillls edulis is present at all levels at which 
prominent raised beaches are found within the area. It is sparingly 
met with in the upper terraces (from 45 111 above sea-level), becomes 
more common at 20.5 m, is rather numerous at 10 m (Anservika), is 
generally common at 7 m, and shows a pronounced maximum at the 
average altitude of 3.6 m above sea-level. This horizon (3.6 m above 
sea-level in the Sassen-area), in which Mytillls edlllis absolutely domi­
nates the faunal assemblages, and where this species may constitute real 
shell beds, we will refer to as the Mytillls-horizon. 

As mentioned previously in this paper, MytilllS edlllis has been 
reported as a Quarternary fossil from numerous localities in Svalbard 
ever since 1864, when Blomstrand found it in a 10-20 feet section on 
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the east side of Advent Bay. Since then it has been found from just 
above present sea-level up to 55 m (Wahlenbergfjord, 1923, Oxford 
Expedition), and even 70 m above sea-level (Dkkson Bay, found by 
Hoel, reported by Frebold, 1935) . Horizons, however, in which the 
occurrence of Mytilus dominates, have not previously been reported from 
Svalbard, as far as can be seen. This may be due to less systematic 
research, or it. may be that real Mytilus-terraces occur only in the 
Sassen-area, which, howev'er, is less conceivable. Indeed, Knipowitsch 
(1902 HI, p. 433) states that fossil shells of Mytilus edulis in Svalbard, 
are met with just above sea-level. 

It may be of some interest in this connection to mention that Noe­
Nygaard (1932), who collected marine fossils from raised beaches in 
East-Greenland, found Mytilus edulis from 2 m to 57 m above sea-level 
(Cape Elisabeth, Ella Island in King Oscar Fjord). From his locality I, 
R6hss Fjord (innermost part of Kempes Fjord), he reports (p. 7): "at 
the 3 meter-level there was a rather cohesive bed consisting almost 
entirely of Mytilus-fragments (big specimens), in a good state of preser­
vation." The highest marine limit found in the area investigated by 
Nioe-Nygaard is 216 m (Vega Sound). The highest line of probable 
marine origin measured by us in the Sassen-area is situated about 9 6  m 
above sea-level. It thus seems to be unsafe to suggest a correlation of 
the 3 m-level in East Greenland with the 3.6 m-level in the Sassen-area. 

On the other hand it should be born in mind that Hoel reports 
abrational terraces at Kingsbay-Crossbay at a height of 200-250 m 
above sea-level (cfr. Werenskiold 1924 pp. 7-11, where also more of 
these higher shorelines are reported). To this may be added that Gr0nlie 
(1924 p. 99 ) states that Mytilus edulis in Novaya Zemlya does not 
occur above 10 m above sea-level, and he suggests that the immigration 
of this species to Novaya Zemlya has taken place in late post­
glacial time. 

T h e  l o w e r  As t ar t e - h 0 r i z 0 n. - Turning again to the 

faunal lists concerning the terraces, and to Table 11, it will be seen that 

the per cent-frequency curve of Astarte borealis has a rather intresting 
appearance. This species is abundant in the recent shore, forming 36.2 
per cent (average of 9 locaIiHes). In the 2.3 m-terrace at Sveltihel it 
forms 40.3 per cent of the assemblage. In the Mytilus-horizon the per 
cent of Astarte borealis is pressed down to an average of 7.6. Then, 
in the 5.3 m-terrace at Kapp Belvedere, there is a sudden rise of the 
frequency of this species to 93.5 per cent. From this height and up to 
the 20.5 m-level A. borealis is absolutely dominating the assemblages. 
It is evident from the faunal lists concerning the 5. 3-m-terrace, the 7 m­
terraces, the 10 m-terrace, the 13.5 m-terraces and the terraces about 
20.5 m above sea-level, that the shells of A. borealis are very abundant. 
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The high per cent of this species is not caused only by decreasing num­
bers of other species at these levels. 

Astarte montagui generally occurs together with A. horealis, far 
less abundant, while A. elliptica is more frequently met with in clayey 
sediments. We have only found A. crenata twice as a fossil, viz. one 
valve in the 7.3 m-terrace at Gipsvika, and one valve in a solifluction 
slope west of this terrace, at 32.8 m above sea-level. As known, A. cre­

nata generally lives at somewhat greater depths than A. borealis. The 
same can be said about A. elliptica, and this may to some extent account 

for the scarceness of these species in littoral sediments (efr. Antevs, 
1928; Sparck, 1933; Thorson, 1933 and 1934). 

The most conspicuous level within the vertical division in which 
A. borealis dominates, is, no doubt, the 7 m-level (efr. previous chapter). 
Collections have been made from five of the terraces belonging to this 
level. The percentages of A. horealis in these assenblages are: 

Vindodden, west ............ 7 m 95.7 per cent 

Sveltihel . . . . . . . .... .. .. .... .. 7 » 51.7 

Kapp Murdoch ............... 7 » 69.1 
Gipsvika, eastern part ... 7.3 » 48.8 
Gas0yane .... .... . . ...... .. 7 » 69.3 

To these may be added the 5.3 m-terrace at Kapp Belvedere where 
A. borealis makes 93.5 per cent. The dominance of A. horealis at the 
7 m-level is remarkable. Only in one of the localities investigated is the 
per cent of this species below (i. e. at Gipsvika). The percentages 
of A. horealis in the modern shore at the localities just mentioned are: 

Vindodden. west ....................... . 
Sveltihel ................................ . 
Gipsvika. eastern part ................. . 
Gas0yane ................................ . 

23.0 per cent 
45.9 
56.4 

3.1 

(Collections from modern shore at Kapp Belvedere and Kapp Mur­

doch are lacking.) The variations in the percentages of A. borealis in 

the modern shore are great, and do not show any conformity to those 

at the 7 m-level. Only in one of these collections from the modern shore, 

does the per cent of A. horealis exceed 50, i. e. at Gipsvika. (At the 

present shore. Gasodden, the per cent of A. horealis was 63.1.) In 7 
of the 9 collections from modern shore, A. borealis is dominating. This 

dominance, however, is less pronounced than at the 7 m-level. In 6 of 

the faunal lists concerning modern shore Serripes groenlandiclls is 
ranking rather high (lacking in 3 localities), while Mytilus edulis more­

over is absent. In 5 of the collections from the 7 m-level M. edulis is 

ranking high (as number 2 in 3 of the localities, and as number 3 ,in 2 
of them; absent at Sveltihel), while Serripes woenlandiclls has been 
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found only in one of the 7 m-terraces, viz. eastern part of Gipsvika, 
ma�ing 0.3 per cent of the assemblage there. 

The faunal assemblage revealed by the collection from the 2.3 m­
terrace at SveItihel shows close similarities to those from recent shore. 
Astarte borealis dominates with 40.3 per cent, next comes Saxicava 

arctica, 29.8 per cent. Serripes groenlandicus was not found, while this 
species in the present shore just outside the terrace makes 28.8 per cent 
of the assemblage, and Saxicava arctica only 9.6 per cent. 

As a whole, it may be stated that the faunal composition in the 
Mytilus-horizon (3.6 m above sea-level) is strikingly different from those 
in the modern shore. The faunal compositions at the 7 m-level in some 
ways show similarities to those in the modern shore (and that of the 
2.3 m-terrace), but in other ways differ distinctly from these, as pointed 
out above. First and foremost the difference is shown by the pronounced 
and never failing dominance of Aslarle borealis at the 7 m-level in the 
Sassen-area. Wherever, in the area, 7 m-terraces are met with, one 

may anticipate the dominance of Astarle borealis in the fossil fauna 
included. 

This level (average 7 m above sea-level) at which Aslarle borealis 
is absolutely dominating, we will refer to as the lower Aslarle-horizon. 

As mentioned in the previous chapter, Peach (1916) has traced 
his 25-foot beach over a wide area, principally on the west coast of 
West-Spitsbergen. Probably this beach corresponds to the 7 m-level 

in the Sassen-area. Peach, however, does not mention any dominance 
of Aslarle borealis at this level; in fact he does not report A. borealis 
at all as a fossil from the 25-foot heach. One may therefore suspect 
conditions on the west coast (at least concerning the 7 m-level) to be 
different to those in the Sassen-area. 

On the journey to our summer station, we had the opportunity to 
pay a short visit to the wireless station at Kapp Linne at the debouch of 
Isfjorden. According to a rough aneroid measurement of the large 
terrace plain here, the height of this was found to be about 7-8 m. 
Fossils were abundant >in the terrace material (gravel, in the upper parts 
turned into shingle by frost action). In the diary on that date the fol­
lowing is noted: 

Mytilus edulis very frequent. 
Saxicava arctica frequent. 
Balanus balanlls frequent. 
Mya truncata more seldom. 

As seen, Astarte borealis is not mentioned. This, of course, does 
not exclude its presence in the locality, as the observations were made 

in a hurry. A dominance, however, of A. borealis in the 7 m-terrace at 
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Kapp Linne is impossible. In the recent shore beneath the terrace, the 
following species were picked up: 

Astarte borealis 

Astarte crenata 

Saxicava arctica 

Balanus balanus 

Mya truncata, 

all of them washed ashore. 
From the observations concerning the 7 m-terrace at Kapp Linne, 

one may suggest, either that animal ecological conditions on the west 
coast are quite different from those in the inner part of Isfjorden, or 
that this 7 m-terrace does not correspond to the 7 m-level in the 
Sassen area. 

T h e  u p  p e r  A s  t a r  t e - h 0 r i z 0 n. - As already pointed 
out, Astarte borealis dominates the faunal assemblages in the sequence 
of raised beaches (we are here dealing only with littoral sediments) 
from an average height of 7 m above sea-level to an average height of 
20.5 m above sea-level. This division may be called the Astarte­
division. 

The most conspicuous horizon within this division is the lower 
Astarte-horizon, at an average height of 7 m above sea-level. From the 
10 m-level collection on a greater scale has been made only from one 
locality, viz. Anservika. In this locality ( 10 m above sea-level), as 
mentioned previously, shells of Mytilus edlllis were rather numerous, 
this species making 34.8 per cent of the faunal assemblage (A. borealis, 
50.7 per cent). It would be interesting to know if this high percentage 

of M. edlllis is a regional characteristic of the 10 m-level within the 
Sassen-area, or if conditions at Anservika represent only a local pheno­
menon. Little can be said about this from the evidence of one collection. 
From the terrace at Gipsvika, rising inland from 9.7 m to 10.5 m above 
sea-level, sparsely represented specimens were picked up. Among these 
were 12 specimens of M. edlllis besides 4 of A. borealis. This may 
probably point towards a general come-back of MytilllS at the 10 m-level. 
The scarceness of fossils in the last locality prohibits certain suggestions. 

At the subordinate 14 m-level fossils have been collected from two 
localities, viz. Kapp Belvedere (13 m) and Kapp Schoultz (13.8 m). 
In both, Astarte borealis clearly dominates. 

From the upper part of the Astarte-division fossils have been col­
lected in two localities, viz. Vindodden (east of the river outlet, 19.6 m) 
and at Von Post Glacier (19.7 m). From the 19.6 m-terrace, Vindodden, 

119 valves and umbonal fragments of Astarte borealis were found, 
making 97.5 per cent of the community. From the 19.7 m-terrace, Von 

4 
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Post Glacier, 29 valves and umbonal fragments of this species were 
picked up, making 50.9 per cent. 

The most interesting observation concerning the occurrence of 
Aslarle borealis in the sequence of raised terraces, is the abrupt dis­
appearance of this species above the average 20.5 m-level. In a soli­
fiuction slope at altitude 21 m Kapp Belvedere, two broken valves of 
A. borealis were found. Elsewhere in the Sassen-area we have never 
found this species in raised terraces (littoral sediments) at altitudes 
greater than 19.7 m (Von Post Glacier) . From being richly represented 
in the modern shore, fairly well represented at 3.6 m, being absolutely 
dominant from 5.3 to 19.7 m, Aslarle borealis is suddenly absent in the 
terraces lying above. If this is a fact, and not only due to lack ot 
accuracy in our observations, it should add great interest to further 
investigations on the ecology of Aslarle borealis. 

In moraine material, red clay, at Von Post Glacier we found 
A. borealis at a height of about 30 m above sea-level. These deposits 
may have been pushed up from a lower level. 

Knipowitsch (1902 1I, p. 434-435) reports Aslarle borealis as a 
fossil from 15 localities, most of them in the Storfjord-area, one in Bi,Ile­
fjorden. In none of these localities, except one, has Aslarle borealis 

been found at greater altitudes than 10 m. In one locality, Negri 
Glacier (Ginevreabotnen), A. borealis was found in moraine deposits 
from 25 to 100 m above sea-level. Sandford ( 1929) reports finds of 
many specimens of A. borealis at a height of about 180 feet (about 55 m) 
buried in about 30 feet of clay just north of the Oxford Peninsula in 
Wahlenberg Bay, North East Land. They were found "with the valves 
united, and with some of the epidermis still preserved, though the liga­
ment was gone" (I. c. p. 546). Rare valves of Mytillls edlllis are also 
reported from this ,locality, and Mya lruncala was also found. The 
minerogenic material, from which this collection has been made, consists 
of morainic boulder clay. Elton and Baden-Powell (1931 p. 396) report 
several valves of A. borealis from "Upper Raised Beaches" in BilIefjorden 
"at an estimated height of between 100 and 150 feet (30 to 45 m)" (1. c. 
p. 391). On page 393 the same authors report that from Gylden0yane 

(Wahlenbergfjorden, Hinlopenstredet) , Chlamys islandica, Astarle bore­

alis, Aslarle elliptica, Mya lruncala and Saxicava arctica, were picked up 
(by the 1923 Oxford Expedition) from 5 to 22 m above sea-level. Elton 
and Baden-Powell (1931 p. 393) report further the following fossils 
from 8 to 22 m above sea-level at Duym Point, Hinlopenstredet: Chlamys 

islandica, Aslarle borealis, Mya lruncala, Saxicava and Balanlls balanlls. 

In all other localities described by these authors, Asiarle borealis has 
been found at lower altitudes. As previously mentioned, Kulling (1936 
p. 4) reports, among other species, A. borealis from "a broken-up shell 
bank from 14 to 2 1  m above sea-level" (I. c. p. 4) . Baden-Powell 
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(1939) has described raised beach fossils from 14 localities in Spits­
bergen. A. borealis is reported from 6 of these, and in two of these six 
localities this species has been found above 20 m. One of these two 
collections, however, is that made by Sandford (1929 p. 547) at the 
head of Wahlenbergfjorden, which has already been considered. The 
other is from a raised beach at Petunia Bay (Billefjorden) at a height 
of 90 feet (27 m) above sea-level. 

From these observation it seems as if fossil specimens of Astarte 

borealis may be found in Spitsbergen above the 20.5 m-level too, even 
in the Sassen-area (cf. the 21 m solifluction slope, Kapp Belvedere). 
But it is evident, at least concerning the Sassen-area, that the occurrence 
of A. borealis above the 20.5 m-level can only be very rare. 

The average 20.5 m-level, at which Astarte borealis still dominates 
the fauna, represents a distinct upper termination of the Asiarte-division. 
This level, at an average height of 20.5 m above sea-level, we will refer 
to as the upper Asiarte-horizon. 

Turning to East Greenland, Noe-Nygaard (1932) reports Astarte 

borealis as a fossil from the following heights in the King Oscar Fjord 
district: Maria Island, 25 m Cape Oswald, Ella Island, 5 m; bay south 
of Cape Elisabeth, Ella Island, 13 m (blueish-grey marine clay) ; Midway 
between King Oscar Fjord and the bend of Vega Sound, 11 m (clay 
slope); Central part of Vega Sound, A, 16 m, B, 9-10 m, D, 2-3 m, 
E, 5 m; Delta south of Cape Simpson, 20 m (as far as can be seen). 

About the 25 m Maria Island locality, Noe-Nygaard observes (I. c. 
p. 8): "Continuous semi-circular raised beaches can be traced from sea­

level up to 25 metres' altitude. As to the lowermost beds the material 
consists mainly of pebbles, while the main constituents of the uppermost 
5 metres are sand and gravel." From this upper part the fossils were 
collected. Thus Asiarte borealis in this locality may have been found 
somewhere between 20 and 25 m above sea-level. Above this level the 
most commonly occurring species are Mya iruncaia and Saxicava arctica. 
This may point towards some resemblance between the King Osar Fjord 
district in East Greenland and the Sassen-area. 

It may be mentioned here that G. Baroarson ( 1921 p. 373) from the 
Breioifjordur district, West Iceland, reports Astarte borealis as a fossil 
from 2 to 17 m above sea-level. From Novaya Zemlya, on the other hand, 
Gmnlie (1924) reports A. borealis from 0 to 163 m above sea-level. 

T h e  M Y a - d i v i s  i o n. - On account of the few localities above 
the 20.5 m-level, from which greater collection have been made, it is 
difficult and rather unsafe to point out certain fossil horizons at these 
levels. As a whole, however, it seems as if Mya iruncata becomes the 
dominant species in littoral sediments just above the 20.5 m-level. (In 
the 20.5 m-terrase, Sassen, 8.5 specimens of Mya were found, thus being 
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the dominant species in this locality. This collection, however, is too 
small for comparison with the others from the 20.5 m- level.) In the 
26.5 m-terrace at Sassen Mya truncata makes 94.8 per cent of the 
assemblage, and of the collection from the 32.5 m-terrace, Sassen, this 
species makes 82.1 per cent. In other localities, where fossils are spar­
sely represented, Mya truncata is still the species most frequently met 
with above the 20.5 m-level. 

Perhaps the average 27.6 m and 32.3 m-levels may be called Mya­

terraces, or the terraces being situated from just above 20.5 m to just 
beneath 45 m above sea-level may be referred to as the Mya-division. 

T h e  S a x i c a I' a - M Y a - h 0 r i z 0 n. - In the 45 m-terrace at 
Gipsvika, very rich in fossils, Saxicava arctica forms 42.2 per cent (367 
valves and umbonal fragments) and Mya truncata 41.7 per cent (362 
valves and umbonal fragments). In a solifluction slope at Kapp Schoultz 

fossils were traced from about 20 m to 44.6 m above sea-level. Of the 
collection made here Mya truncata forms 67.2 per cent and Saxicava 

arctica 22.7 per cent. The fossils found here may probably originate 
from a destructed 45 m-terrace. 

T hese attempts on characterization of the terraces above the 20.5 m­

level must be regarded only as suggestions. The collections and obser­

vations at hand are too few for identifications of certain horizons at these 

levels. It seems, however, as if the dominance of Mya and Saxicava 

is a general characteristic concerning the upper raised beaches all over 

Spitsbergen. This also seems to be the fact in East Greenland (Noe­

Nygaard 1932) . Above the 20.5 m-level in the Sassen-area the shells 

of Mya and Saxicava generally become large and thick. 
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Per cent frequency-curves for the fom domina<J1t species in the raised beaches , 

The average percenta1ge of the occurrences in the localities at each level. 
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Macoma tor."; 
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�-+--,..-+_-----+---_I--�-------.,. SoJt;cava of"Ctica 
� .. +-.. ,. .. +_ ...... --.. +---_! .... � .............. .,.Mya t,.uncata 
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3 

Vertical distributi:on of species in the raised beaches (littoral sediments). 
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Summary of fossil horizons. 

According to what is pointed out on the previous pages, the main 
iossil horizons in the Sassen-area are: 

The Mytilus-horizon, average height 3.6 m. 
The lower Astarte-horizon, average height 7.0 m. 
The upper Astarte-horizon, average height 20.5 m. 
The Saxicava-Mya-horizon, height 45.0 m. 
The Astarte-division from about 7 to 20.5 m. 

The Mya-division from just above 20.5 m to just below 45 m. 
To these horizons may be added the subordinate 2 m-level. Gener­

ally Saxicava arctica forms a small percentage of the faunal assemblages 
from the lower terraces (up to 20.5 m). At the 2 m-level, however, this 
species seems to be abundantly represented. Moreover Saxicava arctica 

at this level occurs in sma):) forms, very often irregularly shaped. This 
may be associated with the very rich occurrence of Lithothamnion at this 
level. The 2 m-level may be referred to as the semi-recent shore. 

Additional observations. 
1 . A n c i e n t d r i f t w o 0 d. 

As noted by all who have travelled in Spitsbergen waters, drift wood 
washed ashore along the coasts is very commonly met with.1 In the 
Sassen-area drift wood is richly represented along the shore in most 
of the localities visited by us. Generally the drift wood accumulates 
on and just behind the modern stormridge. The drift wood consists of 
pitprops, logs, large trunks etc. It is very seldom that pieces of drift 
wood, which do not, in some way or other, bear evidence of human 
activity, are found in the modern shore. 

At the coastal plain between Gipsvika and Anservika there seems 
to be a zonation in the situation of drift wood. In the neighbourhood 
of the hunter's hut west of Gipsvika, the locality called Gipshuk , at least 
three zones of drift wood can be figured out. 

The first one runs along the recent stormridge. The wood material 
in this zone has a fresh, yellowish appearance. Above and inside this 
zone there is a second one. The drift wood in this has a more greyish 
colour. This greyish colour, however, seems to be the only difference 
between the wood material in these two zones. The drift wood in this 
second zone shows, moreover, the same traces of human activity as that 
in the modern shore, e. g. carrying nails and bolts, marked by axes and 
saws etc. 

1 As to the origin of the Spitsbergen drift wood, se Agardh, 1870. Cf. also 

Ingvarson 191 O. 
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Above this second zone follows a third. This zone is much broader 
than the other two, and it includes only old or ancient drift wood, con­
sisting of trunks, often large and often with root. They are more­
over somewhat rotten and often overgrown with vegetation. None 
of the logs and trunks in this zone seem in any way to have been handled 
by man. 

We made some measurements concerning the drift wood zones in 

the Gipshuk locality. The ree-ent drift wood zone extends from about 
the high-water ridge (0.5 m above sea-level) to somewhat inside the 
stormridge ( 1.7 m above sea-level. The breadth of this zone was 12 m. 

The semi-recent drift wood zone 1 extends from about 2.2 m above 
sea-level to about 3 m above sea-level. The breadth of this zone is 
10-15 m. 

The ancient drift wood zone extends from 3.8 m to about 5 m above 

sea-level. The br,eadth of this zone is about 25 m. - Between the 
ancient and semi-recent zone there is some over-lapping. Between the 
recent and semi-recent zone there is little or no over-lapping. 

Fossils were collected within these three zones. By this we hoped 
to be able to connect the drift wood zones with some of the terrace levels. 
The minerogenic material in the zones is constituted of sand, pebbles 
and boulders. The marine fossils in the ancient zone were heavily 
crushed. 

Recent drift wood zone, Gipshuk, 0.5 to 1.7 m: 

Saxicava arctica '" .. . .... .. ..... .. .... . 

Astarte borealis ...... . .. ........... .... . .  . 

Modiolaria discors substriata ........ . 
Mytilus edulis ....... ................. .. . 
Chlamys islandica ....................... . 
Astarte elliptica .... ......... ..... ... ..... . 
Mya truncata . .. .... .. . . . ... .... . . ... ... . .  . 
Puncturella noachina .... ............. ... . 
Tonicella marmorea ............... . .. . .  . 
Balanus balanus ..................... ..... . 
Strongylocentrus . ................. .... . . 
Lithothamnion ................ , . ...... . . , 

16 specimens 
8 
4 

1 
1 

(spines and plates) 
(10 clods) 

Semi-recent drift wood zone, Gipshuk, 2.2 to 3 m: 

Saxicava arctica .... .. ................. . 
Astarte montagui . .. .... .... . ....... . ... . 
Modiolaria discors laevigata .. .. .. . .  . 

52 specimens 
12 
8 

1 The term "semj-rec'ent" is only preliml[J,aJI"Y. We do not kllD'W much about 
the genesis of thi,s zone; ,it is not at all sure that it represents an older zone. 
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Astarte borealis .......................... . 

Astarte elliptica .......................... . 
Mya truncata ............................. . 

Modiolaria discors sllbstriata ........ . 
Mutilus edulis .......................... . 

Macoma calcarea 

Buccinum glaciale ....................... . 

Buccinum sp . . ... .. ....................... . 

Lepeta coeca ............................. . 

Tonicella marmorea .................... . 

Balanus balanoides .................... . 

Balanus balanus 
Balanus crenatus ...................... .. 

Strongylocentrus ....................... . 

Lithothamnion .......................... . 

7 specimens 
7 
7 
2 
2 
1 
2 

1 

(4 plates) 
2 specimens 

(spines and plates) 
(ca. 1 00  clods) 

Ancient drift wood zone, Gipshuk, 3.8 to 5 m: 

Mytilus edulis .......................... . 

Mya truncata ............................. . 

Saxicava arctica ....................... . 

Astarte montagui ....................... . 

Astarte elliptica .......................... . 

Macoma calcarea ...................... .. 

Balanus balanus ....................... . 

Strongylocentrotus? .................... . 

1 5  specimens 
3 
2 

(spines) 

From the collection little can be said about the socalled semi-recent 
drift wood zone. Probably it may be connected with the previously 
mentioned 2 m-terraces. Nothing definite, however, can be assured from 
its fauna. 

The ancient drift wood zone, on the other hand, fits fairly well 
with the Mytilus-horizon . The height is somewhat greater than that 
of the Mytilus-horizon. The reason for this, however, may be that this 
drift wood zone represents no terrace, but a beach. This, in connection 
with the exposed situation of the locality, accounts for the greater height 
found here. 

The ancient drift wood zone is met with at different localities 
within the Sassen-area. Thus we have traced it at Vindodden, Kapp 
Schoultz, Gipsvika and Anservika. In all these localties the ancient 
drift wood is associated with rich occurrences of Mytillls -fragments -­

and valves. 
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In the Gipshuk locality whale bones are commonly met with. Many 
of them are entirely hidden by vegetation, but may be detected as irregu­
larities in the ground and revealed by digging. We tried to count the 
whale bones found within a 200 m broad zone running perpendicular 
to the coast and also perpendicular to the above-mentioned drift wood 
zones. The result of this counting was: 

Recent drift wood zone . . . . . .. . . . . . 0 whale bones 
Semi recent drift wood zone ......... 0 
Ancient drift wood zone ............... 1 3  
Broad zone above . . . . . . . .. . ... . . . ..... 27 

These numbers do not say very much, because we do not know how 
many animals they refer to. It is evident, however, that whale vertebrae 
are more commonly met with in raised beaches than in modern shore. 
Further it seems as if the maximum frequency of whale vertebra is asso­
ciated with the lower levels in the sequence of raised beaches. We have 
found whale bones at a height of 56 m above sea-level (Gipsvika). 
They seem, however, to be more common at heights from about 3 to 
about 10 m above sea-level. Further investigations on this line may 
reveal valuable facts, which may probably enable a rough dating of the 
Mytilus-horizon. 

Fossils from Clay Deposits. 
Fossil Localities in Moraine. 

As mentioned earlier, we have collected fossils in moraine 

deposits only in one limited area, viz. on the south side of Von Post 
Glacier in the innermost part of the Tempelfjord. In ,this locality a well 
marked lateral moraine extends about 2 km from the present glacier 
front along the mountain side and ends in a nose. Between the moraine 
and the mountain side there is an old, now dry glacier-river bed, which 
ends in a lagoon. This river bed extends eastwards and reaches the 
present lateral glacier-river, which falls into the fjord after having cut 
through the moraine, about 0.5 km outside the glacier front. This lateral 
moraine can be traced further upwards along the glacier, but it is here 
partly destroyed by the present river. Most probably this lateral moraine 
is connected to a synchronous terminal moraine across the fjord. Some 

soundings taken along the coast here, speak in favour of this view. 
Straight off the nose of the lateral moraine, north of it, the depth was 
found to be 15 m; inside and east of it, it amounted to 31 m, and a bit 
further out (west of the nose) the depth was 52 m. 
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The l11inerogenic material of this moraine consists, for the greater 
part, of red-coloured clay and silt, intermixed with sand and pebbles. 

Boulders were rare. The material is strongly consolidated. This, 
together with the present or semi-present erosion by the glacier water 
and the melting of probable sub- or intermorainic ice, has given the 
area a very rough morphology. Fossils were seen scattered throughout 
this area, but seemed to dominate towards the south, that is in the most 
lateral parts of the moraine. In the old glacier-riverbeds fossils, which 
have been washed out of the moraine, were rather common. 

On the shore at the inner part of the lagoon mentioned, only a few 
feet above sea-level, the following outwashed fossils were found: 

Astarte borealis (Chemnitz) . . . . .. . . .  1. 5 specimens 
Mya truncata L. .. . . . .. . . . .. . ....... . . . .  1.0 
Mytilus edulis L. . . . . . . . . ... . .. ... . ..... . 1. 0 
Chlamys islandica (Muller) . .. . . . . .. . . .  0. 5 
Saxicava arctic a (L.) . .. .. . . ..... ... . .. 0.5 
Clinocardium ciliatum (Fabricius) . . . 0. 5 
Cyprina islandica (L.) .. . .. . . . . . ... .. . . .  0.5 

Further up in the old riverbed 185. 5 specimens were picked up from 
clay material, 4.1 m above sea-level: 

4.1 m. Van Post Glacier, clay, river bed in moraine. 

Species Specimens 

Saxicava arctica (L.) • . . . . . • . . . . • • .  80.0 
Astarte borealis (Chemnitz) . . . . . . . •  23.0 
Astarte elliptica (Brown) ..... . . . . . . 2 1.0 
Astarte montagui (Dillwyn) . . . . . . . . . 2 0.0 
Mya tr1lncata L. ........... " . . . . . 14.0 
M"tilus edulis L. . . . . . . . . . ... . . ... 4.0 
Cklamys islandica (Muller) ........ 3.5 
Macoma calcarea (Chemnitz) . . . . . . . 1.5 
Bathyarca glacialis (Gray) . . . • . . . . .  1.0 
Clinocardium ciliatum (Fabricius) . . . 0.5 
Yoldiella Jrigida (Torell) . . . . . . . . . . . 0.5 
Crenella decussata (Montagu) . . . . . . . 0.5 
Serripes groenlandicus (Chemnitz) . . 0.5 
Thracia myopsis (Beck) Miiller ..... 0.5 
Margarites groenlandica (Chemnitz) . 5.0 
Puncturella noachina (L.) . . . . . . . . . .  3.0 
Bela sp. .......................... 2.0 
Lepeta coeca (Muller) . . . . . . . . . . . . . . 1.0 
Lunatia palUda (Brod. et Sow.) ..... 1.0 
Natica clausa Brod. et Sow. . • . . . . . . 1.0 
Buccinum glaciale L. . . . . . . . . . . . . . . 1.0 
Sipho togatus (M0rch) . . . . . . . . . . . . . 1.0 
Tonicella marmorea (Fa bricius) . ... . 

Strongylocentrotus droebachiensis 
(Muller) . . . . . • . . . . . . . . . . . . . . . . . .  

Lithothamnion .... ... .... .. ...... . 

Per cent 

43.1 
12.4 
11.3 
10.8 

7.6 
2.2 
1.9 
0.8 
0.5 
0.3 
0.3 
0.3 
0.3 
0.3 
2.7 
1.6 
1.1 
0.5 
0.5 
0.5 
0.5 
0.5 

18 5. 5 10 0.0 
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The fossils of this locality have been washed out of the moraine. 
Fragments were rather common. The first impression of the faunal 
assemblage was the dominance of Saxicava arctica, the Astarte-species, 
and Lithothamnion. This is confirmed by the list above (except for 
Lithothamnion). As a whole, the species are, for the gr,eater part, the 
same as those which were common in the terraces. Some of them, how­
ever, we have not found in the terraces, as for example Bathyarca 
giacialis, Yoldiella trigida, and Thracia myopsis. The two first men­
tioned species have, as far as can be seen, not previously been reported 
as fossils from Svalbard. These species, not commonly met with in the 
terraces, may originally have been deposited at greater depths than those 
common for the terrace deposits. The fossil fauna, given above, thus 
may be regarded as a mixture of at least two primal assemblages. The 
fossils from the other localities in this area point in the same direction: 

6 m. Von Post Glacier, dry river bed in the moraine. 

Species �ecimens Per cent 

Astarte borealis (Chemnitz) . • . . . . . .  17.5 
Saxicava arctica (L.) . . . . . . . . . ' " . . 16.0 
Astarte elliptica (Brown) .... . . . . . . . 4.0 
Astarte montagui (Dillwyn) . . . . . . . . . 3.5 
Mya truncafa L. . . . . . . . . . . • • . . • . . .  2.0 
Clinocardium ciliatum (Fabricius) . . . 1.0 
Mytilus edulis L. . . . . . . . . . . . . . . . . .  0.5 
Chlamys islandica (Miiller) ........ 0.5 
Lithothamnion . ......... .. .. ..... . 

38.9 
3 5.6 

8.9 
7.8 
4.4 
2.2 
1. 1 
1.1 

4 5.0 100.0 

This locality is situated in the same river bed as the preceeding one, 
but a bit further upwards. The fossils from the two last mentionad 
localities were picked up from the surface. It will be understood that 
the underlying material was not really morainic, but rather fluvial or 

glacifluvial. 
On the nose of the moraine at a height of about 6 m above sea-level, 

the following species were picked out of the surface where they stuck 
firmly to the consolidated clay- silt material: 

Saxicava arctica (L.) ................. . 

Astarte borealis (Chemnitz) . ... .... . 

Astarte montagui (Dillwyn) .. . .. ... . 

Mya truncata L. . . . . . . . . . . . . . . . . . . . . . . . . 

Bathyarca glacia/is (Gray) . ... .. . ... . .  

Leda pernula Muller . .. ..... . 

Thracia devexa O. O. Sars . .... ...... . 

Sipho togatus (M0rch) .... ...... . ... . 
Neptunea despecta L. var. . . . . . . . . . . .  . 

3. 0 specimens 
1. 0 
0.5 
0.5 
0. 5 
0.5 
0.5 
1.0 
1.0 
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Of these species, Batlzyarca glacialis and Tlzracia devexa have not 
been found in the terraces and Leda pernula only once. As far as we 
can see, Tlzracia devexa has not previously been reported as a fossil 
from Svalbard. For the variaty of Neptunea despecta see under 
Systematic p art. 

In the more elevated p art of the moraine, about 1.5 km east of the 
nose, fossils were collected from a locality situated at an estimated height 
of 30 m above sea-level. The material consisted of clay and silt, with 
some sand and pebbles, fairly consolidated. The fossils were picked 
and dug out of a narrow edge, which had come into existence by the 
erosion: 

30 m. Van Post Glacier, moraine, red clay-silt. 

Species Specimens 

Astarte elliptica (Brown) . . . . . . . . .  . . 6 7 5 
Astarte montagui IDillwyn) . . . . . . . . . 66.0 
Astarte borealis (Chemnitz) . . . . . . . . 14.0 
Saxicava arctica (L.) . • . . . . . . . . . . . .  13.5 
Mya truncata L. .................. 4.0 

Bathyarca glacialis (Gray) . . . . . . . . . 3.0 
Macoma calcarea (Chemnitz) . . . . . . . 2 0  
Mytilus edulis L. . . . . . . . . . . . . . . . . . 2.0 
Leda pernula (Miiller) . . . • . . . . . . . . .  1.0 
Yoldiella frigida (Torell) . . . . .. .  . . .. 0.5 
Liocyma fluctuosa (Gould) . . . . . . . . .  0.5 
Clinocardium ciliatum (Fabricius) . . . 0 . 5  
Lepeta coeca (Miiller) ... . . . ..... . .  1 5.0 
Lunatia pal/ida (Brod. et Sow.) . . . . . 5 . 0  
Sipho togatus (March) . . . . . . . . . . . . . 2. 0 
Trophon clathratus grandis March . . 2.0 
Pyrulofusus deformis Reeve .. .... . .  1 . 0  
Sipho islandicus (Chemnitz) . . . . . . .  . 1 . 0  
Buccinum glaciale L. . . . . . . . . . . . . . . 1. 0 
Admete viridula (Fabricius) . . . . . . . . . 1. 0 
Bela sp. . . . . . . . . . . . . . . . . . . . . . . . . .  . 3 . 0  
Siphonodentalium vitreum Sars . . . . . 5 . 0  
Tonicella marmorea (Fabricius) .. . .  . 
Rhynchonella psittacea (Gmelin).... 1.0 
Balanus balanus (L. ) Da Costa... .. 2 . 0  
Strongylocentrotus ................ . 
Lithothamnion ................... . 

Per cent 

3 1.6 
3 0 . 9  

6 6  
6.3 
1 .9 
1 .4 
0 . 9  
0·9 
0.5 
0.2 
0 . 2  
0 .2  
7.0 
2. 3 
0.9 
0.9 
0.5 
0.5 
0 . 5  
0.5 
1. 4 

2.3 

0 . 5  
0 . 9  

213.5 10 0 . 0  

Astarte eUiptica (Brown): 114 unbroken valves and 21 umbonal 
fragments. Periostracum usually preserved; most of the valves have 
eroded umbos. 

Astarte montagui (Dillwyn): 115 unbroken valves and 17 umbonal 
fragments. Of the entire valves, 101 had eroded umbo. 

Astarte borealis (Chemnitz): 23 whole valves and 5 umbonal frag­
ments. Maximum size: L = 39 mm, H = 34 mm. 
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Saxicava arciica (L.) : Most of the valves are thin; some deformed 
and thick. 

Bathyarca giacialis (Gray): 4 whole and 2 defect valves. All the 
six valves are of different shape, so probably they representant 6 speci­
mens. The largest valve measured: L = 18 mm, H = 16 mm. I t was 
very thick and probably deformed. 

Lepeta coeca (MUlier): 7 whole and 8 defect valves. Maximum 
size: 13. 5 mm diameter. 

The finds of Siphonodentaiium vitreum and RhyncllOnella psittacea 
are the only ones we made during our field investigations. The first 
mentioned has, as far as we can see, not previously been found as a 
Quaternary fossil on Svalbard. 

As it will be seen from the list of fossils found in this locality, it 
seems as if they represent different faunal assemblages, i. e. this actual 
assemblage seems to consist of different facies, e. g. a littoral and a 
more deepwater facie. An earlier readvancement of Von Post Glacier, 
which mixed up both minerogenic material and organisms, may account 
for this. Probably this readvancement has taken place in a period later 
than that in which the 20 m-terraces in the Sassen-area were formed. 

Lamplugh (1911, p. 237-238) writes: "The absence of shells or 
other marine detritus showed that in this case (the moraine of Von Post 
Glacier) we had to deal with the land-spoil of the glacier and not with 
redistributed marine deposits. " According to our observations this is 
not the fact. 

Solifluction Slopes, Structural Fields and Silt-clay Deposits. 

Le d a I e n. Ledalen is the first little valley west of Vindodden. 
We have collected fossils at three localities here, on the west side of 
the river. 

Just up from the river, at a height of 32 m above sea-level (aneroid 
measurement), fossils were found in very coarse material, consisting 
of sand, pebbles and boulders, intermixed with silt. The fossils, which 
were picked up from the surface, had probably been frozen up. The two 
following species were found: 

Mya truncaia L. . . . . ... . . ... . ... . .. ....... . 
Saxicava arctica (L.) ................. . 

62 specimens 
20 

About 10 m lower only Saxicava was found. The largest specimen 
here measured 5 0. 3  mm in length. 

About half a kilometer west of the river outlet a locality was found 
near the shore, approximately 4 m above sea-level. The material con­
sisted for the greater part of clay and silt, in some parts with sand and 
scattered pebbles. Stratification was visible. The following species 
were found: 
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4 m. Ledalen, west of the river outlet, clay-silt. 

Species 

Mya truncala L. . . .. . . ... . . . . . . . .  . 
Macoma calcarea (Chemnitz) . . .. . . . 
Liocyma jluctuosa (Gould) .... . .. . . 
Astarte borealis (Chemnitz) . . . . . .. .  . 
Saxicava arctica (L.) ............. . 
Serripes groenlandicus (Chemnitz) .. 
Thracia myopsis (Beck) . . ... . ... .. . 
Mya pseudoarenaria Schlesch . .. . . . 

Mytilus edulis L. . . . . . . ..... . .... . 
Chlamys islandica (Muller) . . . . .. . . . 
Clinocardium ciliatum (Fabricius) . .  . 
Nucula tenuis (Montagu) .. . . .. . . .. . 
Thracia septpntrionalis Jeffreys . ... . 
Astarte montagui (Dillwyn) . ...... . . 
Axinopsis orbiculata G. O. Sars . .. . 
Cyprina islandica (L.) ............ . 
Heteranomia squamula (L.) ....... . 

Bela sp . .. ... . . .. .. ...... . . . . . ... . 

Nat/ca clausa Brod. et Sow . .. .. . .. . 

Lacuna vincta (Montagu) . . . ... .... . 
Balanus balanus (L.) Da Costa .. . .  . 

Specimens 

1 41.0 

6 6 5 
2 3 5 
1 5 5 
6.5 
4.5 
3.5 
3 0  
30 
15 
1 .5 
1.0 
1.0 

0.5 

0.5 

0.5 
0. 5 
2.0 
1.0 
1.0 

1.0 

Per cent 

5 0 .5 
23.8 

8.4 
5.6 

2.3 
1 .6 
1 .3 
1.1 

11 

0.5 

0.5 
0.4 
0 4  
0.2 

0.2 

0.2 

0.2 

0.7 

0.4 

0 4  

0.4 

279.0 1 0 0.2 

Mya truncata L.: 1 1 0  unbroken valves and 1 72 umbonal fragments. 
Specimens with united valves occurred. Periostracum most often partly 
preserved. The specimens were usually regular and rather thin. 

Macoma calcarea (Chemnitz): 99 valves and 34 umbonal frag­
ments. They were in the same condition as Mya truncata. Some of the 
valves were dark blue inside. 20 per cent of the specimens were per­
forated by Naticids (?). 

Liocyma fluctuosa (Gould): 38 valves and 9 umbonal fragments. 
Serripes groenlandicus (Chemnitz): 3 valves and 6 umbonal frag­

ments. The shells are throughout somewhat thicker than those found 
on the modern shore. 

Thracia septentrionalis Jeffreys: The measurements of the two 
valves are: 1) length 23. 8 mm, height 1 7.9 mm; 2) length 20.5 mm, 
height 15.0 mm. We have only once found this species in the terraces, 
viz. Gipsvika. As far as we can see, it has not previously been reported 
as a Quaternary fossil from Svalbard. 

The faunal list from this locality includes four species not found in 
the terraces: Thracia myopsis (Beck) , Mya pseudoarenaria Schlesch, 
Nucula tenuis (Montagu), and Heteranomia squamula (L.). 

About half a kilometer west of the locality just described, we have 
collected fossils in solifluction material, consisting of clay, sand, pebbles 
and angular blocks. The material is resting on bedrock, and is partly 
sliding down the ab ration cliff. The height above sea-level varied from 
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o m to 6 m.  All the specimens in this locality are large and well 
developed. The fol lowing species were found: 

0-6 nz. Ledalen, west of the river outlet, clay-stones. 

Species 

Mya truncata L. ............... .. . 

Macama calcarea (Chemnitz ...... . 
Cyprina islandica (L.) ...... ...... . 

Saxicava arctica (L.) . . . . . . . . • . . . . . 

Serripes graenlandicus (Chemnitz) .. 
Chlamys islandica (Muller) ........ . 
Mytilus edulis L. . . . . . • . . . . . . . . . . . .  

Lepeta caeca (Muller) . . ... . . . " . . . 

Lacuna vincta (Montagu) .......... . 

Balanus ba/anus (L.) Da Costa .... . 

Specimens T Per cent 

9 1 5 4 5.2 
80.5  39.8 
\0.0 4.9 

4.5 2.2 
2.5 1.2 
\.0 0.5 
0.5  0.3 
1.0 0.5 
1 .0 0.5 

10.0 4.5 

2 02.5 99.6 

Cyprina islandica (L.): The largest valve measured 83 mm in 
height and 106 mm in length. Besides this we found fragments belonging 
to even larger specimens. 

Serripes groenlandicus (Chemnitz): The fragments (no unbroken 
valve was found) of this species seem to belong to specimens more thick­
shelled than those living in the area today. 

Balanus balanus (L.) Da Costa: 41 fragments of which 4 carina 
and 10 rostra, all belonging to large specimens. 

K a p p B e l v e  d er e. Fossils were col lected from a solifluction 
slope 21 m above sea-level (above the terraces described earlier in this 
paper). The material consisted of clay, silt, sand, and gravel. No un­
broken shells were found in this locality. Most probably this slope 
represents a destroyed terrace; this seems to be confirmed by the fauna 
revealed: 

Mya truncata L. ........ ................ 23.5 specimens 
Saxicava arciica (L.) . . . . . . . . . . . . . . . . . . 2. 0  
Astarte borealis (Chemni tz) . . . . . . . . . . . . 1. 0 
Mytilus edulis L. . . . . .... . . . . . . . . . . . .. . . . 0.5 

Zirfaea crispata (L.) . .. ... ...... ... ... 0.5 

Maconza calcarea (Chemnitz) . . . . .. . .. 0.5 
Buccinunz sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 

Zirfaea crispata (L.): 1 umbonal fragment of a left valve with 
apophyse. This fragment represents the only find we made of this 
species during our field work. As far as can be seen, this species has 
not previously been reported as a Quaternary fossil from Svalbard. 
Zirfaea crispata has been found as a fossil in Greenland; first discovered 
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in 1902 by M. C. Engell (1904, 1905) at Orpigsok, southeastern part 
of Disco Bay, lat. 68° 37' N, (described also by Ad. S. Jensen 1905); 
later found in the same locality by Jensen and Harder (1910) in black 
gravel up to about 10 m above sea-level. The recent northern limit for 
distribution of this species is, according to Jensen and Sparck (1934), 
Murmansk, Finnmark and Iceland. Considering its total distribution, 
Zirfaea crispata must be regarded as a boreal species, as e. g. Cyprina 
islandica (efr. Jensen 1942). Zirfaea crispata is never taken alive in 
Spitsbergen waters. 

From a solifluction slope 29 m above sea-level were collected: 

Mya truncata L. . . . . .. ....... ......... . . 
Saxicava arcfica (L.) ...... ....... ... . . 
Mytilus edulis L. . . ............. ... ... . .  . 

7. 0 specimens 
0. 5 
0. 5 

The fragments here were very small. Among the shell fragments 
there are two which probably belong to Astarte and one perhaps belongs 
to Cyprina islandica. The fragments, however, are too small for certain 
identification. 

S a s  s e n. About half a kilometer south of the headquarters of the 
hunter N6is, we have collected fossils in an erosional cliff. The material 
consisted of pebbles and sand in the upper parts, and this was resting 
upon deposists of clay mixed with sand. The height of the upper limit 
of the clay material was 28. 8 m above sea-level. The following fossils 
were found in this material: 

28.8 m. Sassen, north; clay mixed with sand. 

Species Specimens 

Mya truncala L. . , . . . . . .. . .... . . .  64 . 0  
Macoma calcarea (Chemnitz) . . . . .. . 5 0.0 
Saxicava arctica (L .) . . .. . . . . . . . ... 6.0 

Per cent 

5 3.3 
4 1.7 

5.0 

1 20.0 100 . 0  

Mya truncata L.: 123 unbroken valves and 5 defect; most of them 
very thick. 

Macoma calcarea (Chemnitz): 71 valves and 26 umbonal frag­
ments. Both thin and thick shells. 

Saxicava arcfica (L.): 10 unbroken valves and 2 defect. Largest 
valve: length 49. 5 mm, smallest 36. 0 mm. Largest index (L:H) 59. 52, 
smallest 44.44. 

We have collected fossils at three places in stripes of soil flow. 
The material in the stripes consisted of clay and sand, whereas the 

5 
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interspace between the stripes was covered with vegetation. At all three 
localities the fossils were picked up from the surface: 

7 m. Sassen, stripes of flow earth, clay and sand. 

Species Specimens 

Astarte elliptica (Brown) . . . . . . .... .  53.0 
Mya truncata L. . . . . . . . . . . . . . . . . . . 41.0 
Saxicava arctica (L). .... .. .. ...... 3 6.5 
Astarte montagui (Dillwyn ) . . . . . . . . . 32.0 
Astarte boreaUs (Chemnitz) . . . ... . .  29.5 
Macoma calcarea (Chemnitz) . . . . .  . . 195 
Mvtilus edulis L. .... ... . .. .. . . .. . 3.5 
Chlamys islandica (Muller) . . .. .. . . 2 0  
CUnocardium ciliatum (Fa bricius) . .. 0.5 
Serripes groenlandicus (Chemnitz) . .  0.5 
Trophon clathratus (L.l . . . . .... . . . . 1 .0 
Tonicella marmorea (Fa bricius) .... . 

Per cent 

24.2 
IB.7 
16.7 
14.6 
13.5 

B.9 
1.6 
0.9 
0.2 
0 2  
0.5 

219.0 10 0.0 

4.6 m. Sassen, stripes of flow earth, clay and sand. 

Species I Specimens 

Saxicava arctica (L.l . . . . . . . . . . . . . . 1 5 0.0 
Macoma calcarea (Chemnitz) . . . . . . . 7.5 

Mya truncata L. .................. 
I 

6.0 
Astarte mantagui (Dillwyn) . . . . . . . . . 3.5 
Heteranamia squamula (L.) .... . ... 3.5 

Mytilus eduUs L. ................. 2.0 
Astarte boreaUs (Chemnitz) . ... .... 2.0 
Chlamvs islandica (Muller) ........ 1.5 

Astarte eUiptica (Brown) . . . . . . . . . . . 1.0 
CUnacardium ciliatum (Fabricius) . . . 0.5 

Lepeta caeca (Muller) .. .. .... . .. . . 10.0 
Puncturella noachina (L.) .... ...... 3.0 
Trophan clathratus (L.) ..... . . . . . .. 1.0 
Margarites helicina (Phi PPS) . . . . . . . . 1.0 
Balanus balanus (L) Da Costa) . . . . . 1.0 

93.5 

Per cent 

5 3.5 
B.O 
6.4 

3.7 

3.7 

2.1 
2.1 
1.6 

\ .1 
0 5  

10.7 
3.2 
1.1 
1.1 

I.t 

99.9 

Great masses of Lithothamnion were found in this locality. Stron­
gylocentrotus was also represented. 

The third collection was made at the same elevation as the above­
listed and half a kilometer to the south: 



-67-

4.6 m. Sassen, stripes of flow earth, clay and sand. 

Species Specimens Per cent 

Saxicava arctica (L.) ......... .. .. . 9 0.0 
Astarte elliptica (Brown) .......... . 36.0 
Astarte montagui ( Dillwyn) . . . . . . . . . 21.5 
Mya truncata L. .. . . . . ... . . . . . . . . . 8 5  
Astarte borealis (Chemnitz) ... .. . . .  5 .5 
Mytilus edulis L. ................. 3.5 
Chlamys islandica (Miiller) . . . . . . . . . 2.0 
Macoma calcarea (Chemnitz) . . . . . . . 2 . 0 
Trophon clathratus (L.) .. .... ..... 6.0 
Puncturella noachin (L.) .. ..... . ... 5.0 
Lepeta coeca (Miiller) . . . . . . . . . . . . . . 2.0 
Margarites helicina Whipps)........ 2.0 
Lacuna vincta (Monta gu) . . . . . . . . . . . I 0 
Littorina saxatilis (Olivi) ... .. ..... 1.0 
Sipho sp. ... .... ........... ....... 1.0 
Tonicella marmorea (Fa bricius) .... . 
Balanus balanus (L.) Da Costa.. . . . 1.0 
Lithothamnion (dominatin g) ........ . 

47.9 
19.2 
1 1 .4 

4.5 
2.9 
1.9 
1.1 

1.1 

3.2 
2.7 
1.1 

1.1 

0.5 
0.5 
0.5 

0.5 

188.0 10 0 I 

In the area between the three localities just described and the 
westward running river, there are some old elevated lagoons. In the 
inner parts of these some fossils were found. At a height of 4 m, where 
the material consisted of pebbles, the following species were collected: 

Mya truncata L. .......................... . 

Saxicava arctica (L.) ................. . 

Chlamys islandica (Mi.iller) .. . ... ... . .. 

Macoma calcarea (Chemnitz) . . .. . .. .  . 
Astarte mantaglli (Dillwyn) . .. .. .. ... . . 

3.5 specimens 
2.0 

1.0 

0.5 

0.5 

At a height of 0.5 111 above sea-level, near the shore of the Sassen 
river, the foHowing fossils were found in mud material: 

MytilllS edlllis L. .... . ..... . ........... .. 

Liacyma flllctllasa (Gould) ...... . . . .  .. 
Astarte elliptica (Brown) 
Bllccinllm sp. . ........... ...... ... .... .. 

3.5 specimens 
0.5 
0.5 
1.0 

K a p p S c h 0 u I t z. As described in the chapter on the terraces, 
we have collected fossils on the surface and in the upper parts of a 
gravel terrace situated at a height of 13.8 m above sea-level at Kapp 
Schoultz. In the lower parts of the cliff of this terrace, the material is 
composed of clay and silt, coarser material being rare. As it will be 
seen from the following list, the composition of the fauna here is quite 



-68 -

different from that in the u pper part of the terrace. The fossils are 
generally very well preserved, and specimens with the valves united 

were not at all rare. The following species were found: 

4 m. K app Sclwultz, clay-silt, at the base of the 13.8 m-cliff. 

Species Specimens 

Mya truncata L. ............ . . . . . . 54.0 

M£lcoma calcarea (Chemnitz) . . . . . . . 4 8. 0  
Astarte montagui (Dillw ynJ . . .  ..... 28.5 

Astarte borealis (Chemnitz) . . . . . . . . . 1 5.5 

Saxicava arctica (L.) . .... . . .... .. . 4.0 
Astarte elliptica (Brown) .. ......... 3. 5 
Chlamys islandica (Muller) . . . . . . . . . 0 . 5 

Axinopsis orbiculata G. O. Sars . . . . . 0 . 5  
Littorina saxatilis (Olivi). . . . . . . . . . . 2.0 
Margarites groenlandicus (Chemnitz) 1.0 
Tonicella marmorea (Fabricius) . ... . 

Strongvlocentrutus ? .............. . 

Lithothamnion . ............ ...... . 

Per cent 

3 4.3 
3 0.5 

18.1 
9.9 
2.5 

2.2 

0.3 
0.3 
1.3 
0.0 

157.5 10 0 .0 

Mya truncata L.: 48 unbroken valves and 60 umbonal fragments, 

besides other fragments. Nearly all valves have preserved grey-brown 
periostracum. The united valves were usually filled with clay, and in 
some of them remnants of the sipho was found. 

Macoma calcarea (Chemnitz): 65 valves and 3 1  umbonal frag­

ments. Periostracum and ligament often well preserved. 
The above-lying terrace (or terraces) is destroyed by solifluction, 

especially in the neighbourhood of the huts on Kapp Schoultz. Fossils 
were traced from about 20 m above sea-level up to an altitude of 44.6 m. 

As the solifluction slope here is rather steep, one may assume that the 
fossils occurring here, originate from the upper part of the slope. Collec­
tions were made from the slope on each side of the river here. The 
assemblage may be associated with the 45 m-level: 

20 m to 44.6 m. Kapp Schoultz, solifluction slope. 

Species r Specimens 

Mya truncata L. . . ................ 93 . 0 
Saxicava arctica (L.) .. . .. . . . . . .. . . 31.5 

Chlamys islandica (Muller) .... . . . . 6.5 
Macoma calcarea (Chemnitz) . . . . . . . 4.5 

Lepeta coeca (Muller) ... . . . . . . . . . . . 1.0 
Balanus balanus (L.) Da Costa... . . 2.0 

Per cent 

67.2 
2 2.7 

4.7 

33 

0 .7 
1.4 

138.5 10 0. 0 
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Mya truncata L.: 4 valves and 182 umbonal fragments. Some of 
them belong to thick-shelled specimens. 

Saxicava arctica (L.): 27 valves and 36 umbonal fragments; shells 
large and very thick. 

G i p  s v i k a. West of the 7.3 m-terrace at the inner part of Gips­
vika there is a rivulet. This has eroded the marine sediments, which for 
the greater part consists of sand and pebbles, and in one place exposed 
the underlying brown clay mixed with sand. Fossils were found in this 
deposit. The height above sea-level of the clay sediments was 40 m 

(aneroid measurement). The following species were found: 

Mya truncata L. ....................... . 

Macoma calcarea (Chemnitz) ........ . 
Strongylocentrotus? ................... . 
Lithothamnion .......................... . 

23.5 specimens 
9.0 

The specimens of Mya truncata were throughout rather thick. 
whereas the valves of Macoma calcarca were fairly thin. 

Systematic Part. 

Remarks on the species found. 

In the following a systematic survey will be given of those mollusc 
species which we have found as Quarternary fossils in the Sassen-area. 
At the end of this part all mollusc species found as Quaternary fossils on 

Spitsbergen (also those not found by us) are listed. 

Nucula tenuis (Montagu 1808). 

Area tenuis Montagu 1808. - This species we have only found 
once, viz. one specimen in clay-sand deposits at a height of about 4 III 

in Ledalen. All fossils in this locality are probably, as mentioned earlier, 
primarly sedimentated at a higher level. - This species is first recorded 
by Knipowitsch (1902) from the east coast. 

Leda pernula (Muller 1779). 

Area pernula Muller 1779. - We have found this species three 
times: one valve in the 7 m-terrace at Sveltihel, one valve at a height of 
6 m in the moraine deposits of Von Post Glacier, and two valves about 
30 III above sea-level in the same moraine. - It is first recorded by 
Knipowitsch (1902) from the east coast (var. cxpansa (Reeve». 
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Yoldiella frigid a (Torell 1859). 

Yoldia jrigida Torell 1859. Syn. Portlandia frigida (Torell 1859). 
-- Only found in the moraine deposits of Von Post Glacier: one valve in 
a river bed, altitude 4.1 m, and one valve at a height of about 30 m in 
red clay. As far as we can see, this species has not earlier been reported 
as a fossil from Svalbard. 

Bathyarea glacialis (Gray 1824). 

Area glacialis Gray 1824. - This species too we have only found 
in the moraine deposits of Von Post Glacier, viz. one specimen in the 
river bed 4.1 m above sea-level, one valve at a height of 6 m, and three 
specimens at a height of about 30 m, the two last localities in red clay. 
Judging from the literature concerned, this species has not previously 
been reported as a fossq from Svalbard. 

Heteranomia squamula (Linne 1767). 

Anomia squamula Linne 1767. - Found twice by us, viz. one valve 
in Ledalen and 3.5 specimens frozen up in stripes of soil flow in Sassen, 
4.6 m above sea-level. This species is first recorded by Lamplugh (1911) 
(as Anomia ephippiunz L.) from Cora Island in the Ekmanfjorc\, one of 
the northern tributaries to the Isfjord. 

Chlamys islandica (Muller 1776). 

Ostrea islandiea Muller 1776. Syn. Pecten islandicus (Muller 
1776). This species is rather common, though it never occurred in great 
quantities in the different localities visited by us (not above 5 per cent). 
We have found it in all sorts of material and in all types of localities 
investigated, from just above sea-level up to 45 m. It seems, however, 
to be most common below 20 m. This species is first recorded by Heer 
(1770) from Advent Bay. 

Crenella decussata (Montagu 1808). 

Mytilus decussatus Montagu 1808. - Found in three localities by 
us, viz. 3.5 specimens in the middle part of a terrace cliff at Gas0yane 
(Anser Island) 2 m above sea-level, one valve in the river bed at the 
moraine of Von Post Glacier, altitude 4.1 m, and 2.5 specimens in the 
7 m-terrace at Sveltihel. The first record is by Lamplugh (1911) from 
Cora Island in Ekmanfjord. 

Mytilus edulis Linne 175 8. 

Rather common, especially in shingle terraces, up to 45 m, but really 
dominating only between 3 and 5 m above sea-level. In a collection 
from a 3.9 m-terrace at Gipsvika this species makes 82 per cent of the 
assemblage. MytilllS edulis is first reported by Blomstrand (1864) from 
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a 10-20 feet high section on the east side of Advent Bay. Chydenius 
(1865) reports this species form North Spitsbergen, a 25 feet high 
section (clay and gravel) at the coast on the western side of Treurenberg 
Bay, a single shell found (leg. Von Yhlen). Frebold (1935) reports 
that Hoel has found this species at an altitude of 70 m in Dickson Bay. 
This is probably the highest elevation at which Mytilus edulis has 
been found. 

Volsella modiolus (Linne 1758). 

Mytilus modiolus Linne 1758. Syn. Modiola modiolus (Linne 1758). 
- We have only found this species once, viz. four umbonal fragments 
20 m above sea-level in the cliff of a terrace at Kapp Schoultz. It has 
apparently only been found once earlier, reported by Dautzenberg et 
Fischer (1912) from Advent Bay, where it was found by the Prince of 
Monaco in 1906. 

Modiolaria discors laevigata (Gray 1824). 

Modiola laevigata Gray 1824. - Only found very sparsely at two 
localities, viz. one valve in Anservika, 1.4 m above sea-level, and two 
specimens at Gipshuk at a height of about 2 m. This species is reported 
by Knipowitsch (1902) from Edge0ya (Stans Foreland), probably at 
an altitude of 2.3 m. Nordmann (1912) reports it too. 

Modiolaria discors substriata (Gray 1824). 

Modiola laevigata v. substriata Gray 1824. - This species we have 
found once in the inner part of Gipsvika about 2 m above sea-level. It is, 
however, not certain that this specimen represents a fossil. Modiolaria 
discors substriata is reported by Knipowitsch (1902) from Edge0ya. 
Apparently it has not been found as a fossil on West Spitsbergen. 

Astarte borealis (Chemni tz 1788). 

Venus borealis Chemnitz 1788. - This species has been found in 
terraces up to an altitude of 21 m, in the moraine of Von Post Glacier 
at a height of 30 m. In littoral sediments it is dominating the fossil 
fauna in the so-called Astarte-division from an average height of 7 m 
to 20.5 m above sea-level, where it constitutes from 50 to 97 per cent 
of the assemblages. We have avoided trying to separate the different 
varieties of this species, in this report. It is first reported by Woodward 
(1860) from the east coast, and later found by numerous investigators 
in different parts of Spitsbergen. 
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Astarte montagui (Dillwyn 18 17). 

Venus montagui Dillwyn 18 17. - The vertical distribution of this 
species is about the same as that of A. borealis. It is, however, far from 
being as common as A. borealis, and forms seldom more than 10 per cent 
of the assemblage in the localities investigated by us. It is reported by 
Knipowitsch ( 1902) from the west and east coast. 

Astarte elliptica (Brown 1827). 

Crassina elliptica Brown 1827. - This species is found to be rare 
in littoral sediments. In clay material at a height of 30 m above sea­
level in the moraine of Von Post Glacier, A. elliptica was the dominating 
one of 12 species. Woodward ( 1860) reports it from the east coast. 

Astarte crenata (Gray 1824). 

Nicania crenata Gray (1824). - We have found this species twice, 
viz. one valve in a 7 m-terrace at Gipsvika, and one valve in a soli­
fluction slope 33 m above sea-level in the same locality. As far as we 
can see, this species has not previously been reported as a fossil from 
Svalbard. 

Axinopsis orbiculata G. O. Sars 1878. 

We have found this species only in the lowest horizons, viz. one 
valve in a Mytilus-terrace at SveItihel, 3.6 m above sea-level, one valve 
in sand-clay deposits west of the river outlet in Ledalen, and one valve 
at an altitude of 4 m at Kapp SchouItz in material consisting of clay 
and mud. It is reported by Knipowitsch (1902) from Edge0ya, and by 
Nordmann ( 19 12) from Cora Island, Ekmanfjord. 

Turtonia minuta (Fabricius 1780). 

Venus minuta Fabr. 1780. Syn. Cyamium minutum Fabr. 1780. 
Only found once, viz. two valves in a terrace cliff 2 m above sea-level 
at Gas0yane (Anser Islands). This species is reported by Elton and 
Baden-Powell ( 1931) from Wijdefjord on the north coast. It is appa­
rently not found as a fossil on the west coast. 

Clinocardium ciliatum (Fabricius 1780). 

Cardium ciliatum Fabr. 1780. - One valve of this species was 
found in a terrace, viz. at Sveltihel, 3.6 m above sea-level. Five other 
finds were made in more or less clayey material, up to a height of 7 m 
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in marine deposits, and at an elevation of 30 m in the moraine of Von 
Post Glacier. At all these localities only a few specimens were found. 
It is reported by Knipowitsch (1902) from Edge0ya and the east coast. 

Serripes groenlandicus (Chemnitz 1782). 

Cardium groenlandicllm Chemnitz 1782. - Found rather rarely in 
the terraces up to 13.5 m. In the other types of fossiliferous localities 
it is rare too, and in these not found at an altitude higher than 7 m. The 
specimens from the collection west of the river outlet in Ledalen show 
larger and thicker shells than are usually found among recent specimens. 
This species is recorded by Heer (1870) from Advent Bay, and by 
Knipowitsch (1902) from the east coast. 

Cyprina islandica (Unne 1767). 

Venus islandica Unne 1767. - Fragments found in four terraces 
up to about 19 m above sea-level. West of the river outlet in Ledalen 
this species was richly represented; the valves were very large and thick. 
First recorded by Heer (1870) from Advent Bay. 

Macoma calcar ea (Chemnitz 1782). 

Tellina calcarea Chemnitz 1782. - This species has been found in 
most of the terraces investigated, up to a height of 45 m, though rather 
scarce. In clay-silt deposits it is far more common. Macoma calcarea 
has been found on the west, north and east coasts of Spitsbergen. First 
reported by Nordenskj61d (1867) from Bellsund (leg. Robert). 

Macoma torelli (Steenstrup) Jensen. 

Only found once, viz. in a Mytillls-terrace 3.6 m above sea-level at 
Sveltihel. As far as we can see, it has not earlier been reported as a 
fossil from Svalbard. Odhner (1915) has no record of this species in 
his treatise on the modern mollusc fauna of the Isfjord, but Jensen and 
Sparck (1934) report it as occurring at Spitsbergen. 

Liocyma fluctllosa (Gould 1841). 

Venus flucillosa Gould 1841. - We have never found this species 
in the terraces, though it is rather common on the modern shore in some 
localities. West of the river outlet in Ledalen, 4 m above sea-levei, 
23.5 specimens of this species were found, making 8.5 per cent of the 
faunal assemblage. One valve was found in the moraine of Von Post 
Glacier, altitude 30 m. - It is reported by Knipowitsch (1902) from the 
east coast and from Edge0ya. Not earlier reported from the western 
regions. 
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Saxicava arctiea (Linne 1766). 

Mya arctiea Linne 1766. - (Here included S. rugosa Lamarck and 
S. phoZadis Linne). Very common in the terraces. At levels below 3.5 m 
it forms 10 to 30 per cent of the assemblages and at altitudes between 
30 and 45 m it forms 10 to 40 per cent. In the interval from about 5 to 
30 m it hardly amounts to 10 per cent. At Gipsvika we have found 
fragments of S. arctica on an ancient beach 60 m above sea-level. -
First reported by Nordenskj6ld (1867) from Advent Bay. 

Mya truneata Linne 1758. 

This species is very common in the terraces, but it seems to be 
dominating only above 20 m, where it forms 42 to 95 per cent of the 
faunal assemblages. We have found it in shorelines up to 60 m above 
sea-level. In clay-silt deposits this species usually dominates the fauna 
also at lower levels. It is very variable in size and shape. The whole 
serie from forma ovata jensen to var. uddevallensis Hancock is repre­
sented. In littoral sediments the larger and thicker shells seem to be 
associated with the higher levels. - First reported by Torell (1859) 
from the west coast, by Woodward ( 1860) from the east coast, and 
by Sandford ( 1929) from the north. 

Mya pseudoarenaria Schlesch 1931. 

Mya truneata var. ovata jensen 1900. - We have never found 
this species in the terraces, and only once elsewhere, viz. in clay deposits 
west of the river outlet in Ledalen, 4 m above sea-level, six separate 
valves were found. Probably one must regard Heer (1870) as the first 
one to mention this species from Svalbard. He has, however described 
it as a form of M. truneata; "f. parte postica anticeam fere superante, 
subproducta, rotendata" (det. Loven, p. 92). It is, however, admirable 
that Heer and Loven regarded it as a form of M. truneata and not as 
M. arenaria, as done by many previous and some modern authors who 
have dealt with arctic molluscs. Knipowitsch (1902) reports it from 
the east coast and from Edge0ya. Elton and Baden-Powell (1931) 
report the find of M. arenaria as a fossil from BilIefjord (Klaas Billen 
Bay) and from Wijdefjord. As it seems as if these two authors are not 
aware of the existence of the var. ovata jensen, and as M. arenaria is 
never reported from Svalbard, neither as living nor as a fossil (though 
Elton and Baden-Powell report it as apparently living: "two individuals 
in the Klaas Billen dredgings, one of which was empty", (1931 1. c. 
p. 388», we prefer to regard these specimens (reported by Elton and 
Baden-Powell) as belonging to the species M. truneata ovata jensen, or 
in the new taxonomy: M. pseudoarerzaria Schlesch. 
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Zirfaea crispata (Linne 1758). 

Pholas crispata Linne 1758. One umbonal fragment with apophyse 
was found at an altitude of 21 m at Kapp Belvedere (efr. p. 64). This 
species has, as far as we can see, never been found in Svalbard, neither 
as a fossil nor alive. 

Thracia septentrionalis Jeffreys 1872. 

This species was found twice, viz. one valve in the 7.3 m-terrace 
in Gipsvika and two valves in clay material west of the river outlet in 
Ledalen. It has not previously been reported as a fossil from Svalbard. 

Thracia myopsis (Beck) M011er 1842. 

Syn. Thracia truncata Packard 1867. - This is the most common 
of the Thracia-species we have found, though it was only found three 
times, viz. one valve in a semi recent shoreline in Anservika, at a height 
of 1.5 m, one valve in the river bed of Von Post moraine, altitude 4 m, 
and 3.5 specimens in clay deposits west of the river outlet in Ledalen, 
altitude 4 m. It is reported by Knipowitsch (1902) from Edge0ya, and 
by Elton and Baden-Powell (1931) from Wijdefjord. 

Thracia devexa G. O. Sars 1878. 

Of this species we have found one valve at a height of 6 m in the 
moraine deposits (red clay) of Von Post Glacier. As far as can be seen, 
it has not previously been reported as a fossil from Svalbard. 

Siphonodentalium vitreum M. Sars 1835. 

Five specimens were found at a height of 30 m above sea-level in 
the moraine of Von Post Glacier. Not previously reported as a fossil 
from Svalbard. 

Puncturella noachina (Linne 1771). 

Paiella noachina Linne 1771. - This species is not common. We 
have found it twice in the terraces, up to 7 m above sea-level. In clay 
deposits we have not found it above 4.5 m. It is previously reported by 
Knipowitsch ( 1902) from Edge0ya, and from the west coast by 
Lamplugh (1911). 

Moelleria costulata (M011er 1842). 

Margarita(?) costulaia M011er 1842. - Only found once, viz. 4 
specimens at a height of 2 m in the cliff of the 7 m-terrace at Gas0yane. 
It is reported by Knipowitsch ( 1902) from the east coast and from Edge­
eya, and by Lamplugh (1911) from the west coast. 
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Margarites groenlandica (Chemnitz 178 1). 

Trochus groenlandicus Chemnitz 178 1. Syn. Margarita sp. Found 
twice in the terraces up to 3.7 m above sea-level, and in two clay 
localities, not above 4.1 m. First reported by Knipowitsch (1902) from 
the east coast, from the west coast by Lamplugh ( 19 1 1), and from the 
north coast by Elton and Baden-Powell ( 193 1). 

Margarites helicina (Phipps 1774). 

Turbo helicina Phi pps 1774. Syn. Margarita sp. - Never found 
in upper parts of terraces. 16 specimens found at a height of 2 m in 
the cliff of the 7 m-terrace at Gas0yane. Elsewhere three specimens 
were found in a solifluction slope south of the main complex of raised 
features in Sassen, altitude 4.6 m. This species is reported by Knipo­
witsch (1902) from Edg,e0ya, and by Lamplugh ( 19 1 1) from Cora 
Island in Ekmanfjord. 

Lepeta coeca (MUller 1776). 

Patella coeca MUller 1776. - This species is rather common, both 
in the terraces and in other localities. In the terraces we have found it 
up to 45 m above sea-level. 15 specimens were found in the cliff of the 
7 m-terrace at Gas0yane (altitude 2 m), and it was also rather richly 
represented at a height of 30 m in the moraine of Von Post Glacier. 
Reported by Knipowitsch ( 1902) from Edge0ya (only one specimen), 
by Lamplugh (191 1) from Isfjorden, and by Elton and Baden-Powell 
from the north coast ( 1931). 

Natica clausa Broderip et Sowerby 1829. 

Syn. Natica affinis (Gmelin 1790?). - Not found in the terraces, 
but at three other localities, one specimen at each, up to an altitude of 

4. 1 m above sea-level. Reported by Knipowitsch (1902) from the east 
coast, Edge0ya, Barents0ya and from BilIefjorden. 

Lunatia paWda (Broderip et Sowerby 1829). 

Natica paWda Brod. et Sow. 1829. Syn. Lunatia groenlandica Beck 
1842. - Found twice in the terraces, up to 3.7 m above sea-level. One 
specimen was found at a height of 4. 1 m in the river bed in the moraine 
of Von Post Glacier, and 5 specimens in red clay at an altitude of 30 m 
in the same locality. - Reported by Knipowitsch ( 1902) from the east 
coast and from Edge0ya. 

Lacuna vincta . (Montagu 1803). 

Turto vincta Montagu 1803. - Found once in a terrace, viz. in the 
outer part of Gipsvika at a height of 45 m above sea-level. One specimen 
was found in Sassen (4. 1 m above sea-level), and one specimen west 
of the river outlet in Ledalen. As far as we can see, this species has not 
previously heen reported as a fossil from Svalbard. 
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Littorina saxatilis (Olivi 1792). 

Turbo saxatilis Olivi 1792. Syn. Littorina rudis (Maton 1797). -
This species was found three times in the terraces, at the highest locality 
7 specimens were found (45 m above sea-level). It is reported by Knipo­
witsch ( 1903) from Bohemanneset in Isfjorden. It is further reported 
by Elton and Baden-Powell ( 193 1) from Billefjorden. These authors 
write, however, that "L. saxatilis is now extinct as living animal in Spits­
bergen waters" (I. c. p. 403). This is not the case. We have found 
living specimens in Isfjorden from Kapp Linne in the west to Gipshuk 
in the east, (efr. also Odhner 19 15). 

Littorina littorea (Linne 1758). 

Turbo littorea Linne 1758. - Found twice, viz. in the terrace 
19 m above sea-level at Von Post Glacier, and in an ancient shoreline 
16.3 In above sea-level in Sassen. � Reported by Heel' ( 1870) from 
Advent Bay. 

Cingula castanea (Moller 1842). 

Rissoa castanea Moiler 1842. � Two specimens were found in the 
cliff of the 7 m-terrace at Gasoyane 2 m above sea-level. � Reported 
hy Lamplugh ( 19 1 1) from eora Island in Ekmanfj ord. 

Cingula awlea (Gould 184 1 ). 

Rissoa awlea Gould 184 1. � Found once, at the same locality as 
the other species of this genus; 28 specimens were found. - Reported 
by Lamplugh ( 19 1 1 )  from the same locality as the foregoing species 
(as Onoba aculeus Gould). 

Neptllnea despecta (Linne 1758). 

Murex despectus Linne 1758. � In the moraine of Von Post Glacier 
at a height of 6 m above sea-level, a fragment (last whorl with umbilicus) 
belonging to this species was found. This fragment, however, represents 
not the typical form, but probably a form of the var. carinata Lamarck. 
It has a great resemblance to one of the transition forms of Brogger, 
between Neptunea despecta L. var. carinata Lam. and N. denselirata 
Brogger (Brogger 1900-0 1, tab. IV, Fig. 5). (Cfr. also Knipowitsch 
1902 p. 368-69). - As far as can be seen, neither the typical form 
nor any variaties have previously been reported as a fossil from Svalbard. 

Sipho islandicus (Chemnitz 1780). 

FllSUS islandiws Chemnitz 1780. Syn. Colus islandicus (Chemnitz 
1780 ) . � One specimens was found at an altitude of 30 m above sea­
level in the moraine deposits of Von Post Glacier. I t is not previously 
reported as a fossil from Svalbard. 
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Sipho togatus (M0rch 1869). 

Fusus ebur var. togata M0rch 1869. - Only found in the moraine 
of Von Post Glacier; one specimen at a height of 4.1 m in the river bed, 
one specimen in red clay at an altitude of 6 m, and two specimens in 
red clay 30 m above sea-level. This species has not previously been 
reported as a fossil from Svalbard. 

Pvrulo/usus de/ormis (Reeve 1847). 

Fusus de/ormis Reeve 1847. - Of this species we have found one 
fragmentary specimen at a height of 30 m in the moraine of Von Post 
Glacier. Aditionally, two fragments were found about 1 m above the 
high-water line at the inner part of Gipsvika. We cannot say for certain 
if these two fragments represent fossils.-This species has only once been 
reported as a fossil fom Svalbad, Coster (1925) and it seems to be very 
rare in the modern fauna too (cfr. Knipowitsch 1901 p. 462, and 1902 
p. 371, Dautzenberg et Fischer 1912 p. 67, and Odhner 1915 p. 200). 

Buccinum glaciale Linne 1761. 

This species is rather common in the terraces up to 5.3 m. Above 
this height we have not found it. In clay deposits it was only found 
below 4.1 m, except for one specimen found 30 m above sea-level in 
the moraine of Von Post Glacier. - Reported by Knipowitsch in the 
year 1902 from the east coast and by Woodward (1860) from the west 
coast. From the north coast it is reported by Sandford (1929). 

Buccinum groenlandicum Chemnitz 1788. 

One specimen was found in a terrace at a height of 3.7 m at the 
inner part of Gipsvika. About 1 m above the highwater line in the same 
locality 26 specimens were found, these are, however, probably not fos­
sils. - Reported by Knipowitsch ( 1902) from the east and west coast. 

Buccinum tenue Gray 1839. 

One specimen probably belonging to this species was found in the 
inner part of Gipsvika at the same low locality where B. groenlandicum 
and PyrulO/llSllS de/ormis were found. Whether it is a fossil or not, is 
uncertain. - Reported by Knipowitsch (1902) from the east coast and 
by Lamplugh (1911) from the west coast. 

Buccinum llndatllm Linnt 1758. 

Found twice in the terraces, viz. one specimen at Sveltihel, 2.3 I1l 

above sea-level, and two specimens in the 45 m-terrace at Gipsvika. 
As far as we can see, it has not previously been reported as a fossil 
from Svalbard. 
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Trophon clathratlls (Linne 1767). 

Murex clathratus Linne 1767. - This species has only been found 
twice in terraces, viz. three specimens at Sveltihel, 3.6 m above sea-level, 
and two specimens in the 19 m-terrace at Von Post Glacier. In clay 
deposits it is not quite so rare. In the moraine of Von Post Glacier we 
have found this species 30 m above sea-level, (probably the form grandis 
M0rch). - Reported by Knipowitsch from the east coast (1902) and 
from the west coast (1903). 

Trophon truneatus (Str0m 1767). 

Buccinum truneatus Str0m 1767. - One specimen was found in 
the 45 m-terrace at Gipsvika. - Elton and Baden-Powell (1931) have, 
in their tabular list of molluscs, listed Boreotrophon truneatum (syn. for 
Trophon truneatus) from BiIlefjorden (p. 404), but in the text (p. 403) 
they have written T. clathratus, so we do not know which species they 
found. 

Admete viridllla (Fabricius 1780). 

Tritonium viridulum Fabricius 1780. - One specimen of this species 
was found at an altitude of 30 m in the moraine of Von Post Glacier. 
- Reported by Knipowitsch (1902) from Edge0ya. Not previously 
reported from the western region. 

Tonicella marmorea (Fabricius 1780). 

Chiton marmorellS Fabricius 1780. - Fragments of this species are 
rather common at lower levels. In terraces it has been found up to 28.8 m 
above sea-level (Kapp Schoultz). The highest elevation at which it has 
been found is 30 m, in the moraine of Von Post Glacier. - Reported by 
Knipowitsch from the east coast (1902) and from the west coast (1903). 

Explanation to the Tabular list. 

In the following tabular enumeration, we have tried to set up all 
mollusc species known as Quaternary fossils from Svalbard. In respect 
of the regional distribution, we have only separated the west, east, and 
north coasts of West-Spitsbergen. Barents0ya and Edge0ya are placed 
under the east coast, Isfjorden under the west. (Our own finds are 
marked with a cross in the first column.) In the other columns the years of 
the first report of the species are given. In the list of literature one may 
see which author was the first to mention the different species. If our 
find is the first known, the year 1948 is placed in the west coast column. 

Some remarks on the list are needed and in the following, the num­
bers correspond to the species numbers in the list. 
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2. From the east coast Knipowitsch has reported it as var. expansa 
(Reewe). 

4. Knipowitsch has used the name L. pernllla var. minllta Muller, 
and writes (1902 I. c. p. 45 1): "Diese Form ist auf dem Strande ge­
funden worden, est ist fraglich ob wir es hier mit rezenten oder fossil en 
Exemplar zu tun habcn." 

13. Reported by Dautzenberg et Fischer in 19 12, but found in the 
year 1906. 

19. By Elton and Baden-Powell mentioned as var. striata. 
33. Torell ( 1859 p. 8 1) has mentioned Mya llddevallensis. 
34. From the west and north c'Oast Elton and Baden-Powell report 

Mya arenaria. As mentioned previously we consider these specimens as 
M. pselldoarenaria. 

44. var. grandis (M0rch). 
45. Knipowitsch ( 1902) reports from the east coast both forma 

typica and var. 11mbilicalis (Brod. et Sow. ). 
7 1. Knipowitsch ( 1902) reports from the east coast the var. scalari­

[ormis (Beck). 
73. Knipowitsch ( 1902) reports var. grandis (M0rch) from the 

east coast and west coast. 
76. From the east c'Oast var. laevis Lech. 
77. et var. spitzbergensis Friele. 
80. Reported by Knipowitsch as war. semiplicata O. O. Sars. 
83. Knipowitsch ( 1902) reports var. violacea (Migh.) et var. laevior 

O. O. Sars. Nordmann ( 1912) writes Bela l'iolacea (Migh. ). 
84. et var. corticata Beck. 
As it will be seen from the list, the total number of mollusc species 

known as Quaternary fossils from Svalbard amounts to 84. 65 of these 
species are known from the western regions. In the year 1903, acc'Ording 
to Knipowitsch, the total number of known species was 62 (with varia­
ties), and 20 'Of these from the west. In the Sassen-area, the district 
of our investigations, we have found 56 species. 13 of these species 
are new for the Quaternary fauna of Svalbard, and 20 new for the 
western regions of West-Spitsbergen. 
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Tabular enumeration 
No. of all Mollusc species found as Quaternary :>, 

fossils on Svalbard ,n ffl 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

Tonicella marmorea (Fabricius 1780) .... . 
Nucula tenuis (Montagu 1808) ....... .. . 
Leda pemula (Muller 1779) .......... . 
Leda minuta (Muller 17791...... . . .. . 
Portlandia arctica IGray 1824) ......... . 
Yoldiella frigid a (Torell 1859) .......... . 

Yoldie/la lenticula (Muller 1824) ........ . 

Bathyarca glacialis (Gray 1824) ........ . 

Heteranomia squamula (Linne 1767) .... . 
Chlamvs islandica (Muller 1776) ........ . 

Crenella decussata (Montagu 1808) ..... . 

Mvtilus edulis Linne 1758 ............. . 

Volsella modiolus (Linne 1758) ......... . 
Modiolaria discors laevigata (Gray 1824). 
Modiolaria discors substriata (Gray 1824). 
Modiolaria corrugata (Stimpson 1851) .. . 

Modiolaria nigra (Gray 1824) .......... . 
Astarte borealis (Chemnitz 1788) ....... . 

Astarte montagui (Dillwyn 1817) ........ . 
Astarte elliptica (Brown 1827) .......... . 
Astarte crenata (Gray 1824) ..... ..... . 

Axinopsis orbiculata G. O. Sars 1878 ... . 

Thyasira flexuosa (Montagu 1870) ....... . 

I 
Turtonia minuta (Fabricius 1870) ....... . 

Montacuta maitzani Verkruzen 187 5 .... . 

Clinocardium ciliatum (Fabricius 1780) .. . 
Serripes groenlandicus (Chemnitz 1782) .. 
Cyprina islandica (Linne 1767) ......... . 

Macoma calcarea (Chemnitz 1782). '.' . . . . 

Macoma torelli (Steenstrup) Jensen ..... . 

Liocyma fluctuosa (Gould 1841) ........ . 

Saxicava arctica (Linne 1776) . . . . . • . . . . . 

Mya truncata Linne 1758 .............. . 

Mya pseudoarenaria Schlesch 1931 ..... . 
Zirfaea crispata (Linne 1758) .......... . 
Thracia septentrionalis J effreys 1872 ... . 

Thracia myopsis (Beck) Muller 1842 .... . 

Thracia devexa G. O. Sars 1878 ........ . 

Siphonodentalium vitreum M. Sars 1835 . . 

Puncturella noachina (Linne 1771) . • . . . . . 

Scissurel a crispata Fleming 1829 ....... . 

Moelleria costulata (Muller 1842) ....... . 

Margarites cinerea (Couthouy 1839) ..... . 
Margarites groenlandica (Chemnitz 1781). 
Margarites helicina Whipps 1774) ....... . 
Acmaea rubella (Fabricius 1780) ........ . 

Lepeta caeca (Muller 1776) ............. . 

Natica clausa Brod. et Sow. 1829 . . . . • . . . 

Lunatia pallida (Brod. et Sow. 1829) . . . • .  

Amauropsis islandica (Gmelin 1783) . . . . . 
Velutina laevigata (Linne 1767) . . . . . . . . • 

Lacuna pallida (Donovan 1800) ......... . 

Lacuna vincta (Montagu 1803) . . • • . . . . . . . 

Littorina saxatilis (Olivi 1792) ......... . 

Littorina littorea (Linne 1758) . . . . . • . . . . . 
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Tabular enumeration 
No of all Mollusc species found as Quaternary >. 

fossils on Svalbard .D rfJ 

56 Cingula castanea (Muller 1842) ......... . 
57 Cingula aeulea ( Gould 1841) ...... " . . . 
58 Triehotropis boreaUs Brod. et Sow. 1829 .. 
59 Neptunea despeeta (Linne 1758) ........ . 
60 Neptunea fornieata Gray 1839 .......... . 
61 Sipho islandieus (Chemnitz 17801 ., ..... . 
62 Sipho kroeyeri (Muller 1842) ........... . 
63 Sipho logatus (March 1869) ............ . 
64 Pyrulofusus deformis (Reeve 1847) . .. . .. . 
65 Buecinum eiliatum (Fabribius 1780) ..... . 
66 Bueeinum glaciale Li nne 1761 .......... . 
67 Buccinum terrae-novae Beck 1869 .... . . 
68 Buecinum groenlandicum Chemnitz 1788 
69 Buccinum ovum Midd ................. . 
70 Bueeinum tenue Gray 1839 ............. . 
71 Buecinulll undatulll Linne 1758 ......... . 
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