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ABSTRACT

Sedimentological and geotechnical analyses combined
with earlier shallow seismic measurements give evidence for
the occurrence of an overconsolidated till sequence (<30 m
thick) on the slope between Spitsbergenbanken and Bjgrngy-
renna. On the lower part of the slope a sequence of glacio-
marine sediments onlap the till, and both units are tenta-
tively dated to the end of the Late Weichselian (10,000 -
13,000 years BP).

The time-transgressive depositional pattern of the
glaciomarine sediments combined with the presence of an
adjacent till ridge in water depths of 300 m,indicate that
Bjdrngyrenna was a calving bay for a grounded ice sheet
which covered the shallower shelf areas. The thin (<1 m)
glaciomarine cover on the slope was deposited during the
retreat of the Late Weichselian ice sheet.

Holocene reworking and bioturbation preclude a de-

tailed stratigraphic interpretation of the uppermost 0.5 m

of the bottom sediments.



1. INTRODUCTION

The temporal and areal extension of the Pleistocene
ice sheets in the Barents Sea is not known} but it is
generally agreed upon that the area was at least once
totally ice covered during the Pleéistocene. For the
Late Weichselian (25,000 - 10,000 BP) there are the

following views:

1. The Barents Sea wgs totally glaciated until the
end of the Late Weichselian (GROSSWALD 1980) .

2. The Barents Sea; at 1east the western part, had
a rather limited glaciation with marginal moraine
deposition in front of submarine troughs extending
out from Spitsbergenbanken (MATISOV 1977; ELVERH@I
and KRISTOFFERSEN 1978).

3, The Barents Sea was non-glaciated throughout the
Late Weichselian and consequently partly exposed
subareally (BOULTON 197;3.

Strikingly different sedimentological responses
would be expected from each of these proposed seqguences.
An elucidation of the Late Weichseiian depositional
history is probably best sought by interpreting the
sea floor sediments. 1In this paper; the sedimentary
environment of the surface deposits on the gentile slope
from the shallow Spitsbergenbanken {40-100 m water
depth) down into the inner part of Bjig¢rngyrenna (at
375-425 m water depth) is studied (Fig. 1). The re-
sults are combined with previous sedimentological data
and shallow seismic records from adjacent areas to the
west (BJPRLYKKE and ELVERH@I 1975: BJPRLYKKE et al.
1978; ELVERHPI and KRISTOFFERSEN 1978a, b; and KRI-
STOFFERSEN and ELVERH@I in prep.)} to produce a Late
Weichselian depositional model for the central western

Barents Sea.
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Fig. 1. Bathymetric map of the western Barents Sea showing the sample
localities. Small civecles: samples routinely described on
board ship (black: gravity corer - open: pipe dredge); big
eircles: samples studied in detail; triangle: geotechnical
tests (includes stratigraphical analysis).



2. SAMPLES AND LABORATORY ANALYSES

Sediment cores taken at five nautical miles inter-
vals along N-S and E-W running lines south and east of
Hopen (Fig. 1) were described (ELVERH@I 1978) on board
during a geochemical (hydrocarbon) prospecting survey
carried out by the Norwegian Petroleum Directorate in
1978. The lower half meter of the cores was used for
the geochemical analyses and was not available for the
laboratory investigations. 1In deeper parts (<375 m water
depth) 2-3 m long gravity cores were obtained, while
stiff, pebbly mud floored the sea bottom in shallower
areas, allowing only short cores; 0.2-1.0 m, to be
taken. Pipe dredging was commonly used in these areas.
All cores were radiophotographed.

In this paper a detailed study of nine of these
cores will be presented, together with one additional
core from Storfjordrenna (Fig; 1).

Mineralogical analyses and X-ray diffraction were
made on oriented samples prepared from stones and on
the <2 um-fraction. The stones were crushed in a water
mill and all samples vacuum filtrated on a Millipore
slide. Clay mineral identification followed procedures
described by BISCAYE (1965) and ELVERH@I and R@NNINGSLAND
(1978) .,

Bioclastic material in a core from Storfjordrenna
was dated by the ¢4
ence section as its 1lithology is remarkably similar to

method and will be used as a refer-

cores from Bjgrngyrenna.

Samples of about 4 cm length (about 100 g dry weight)
were used in the foraminiferal analyses. The sediment
was dispersed in water and washed through two sieves
with mesh diameters of 0.063 and 1.0 mm,.

The foraminifera in the 0.063 - 1 mm fraction were

concentrated by heavy liquid carbon tetrachloride (CC14).
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In most samples about 300 benthonic specimens were
found.

tent was counted. The planktonic foraminifera were

also recorded.

3. THE BOTTOM SEDIMENTS

3.1. CGeneral descriptions.

Blue-grey pebbly and blocky mud is overlain by

a more olive-grey unit (Figs. 2 and 3). Firmness an

content of coarser material in the lower unit decrea

In poor samples the entire foraminiferal con-
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slightly downslope. 1In the central part of Bjigrngy-
renna soft blue-~grey mud with scattered pebbles is
found (Figs. 2 and 3). Bioclastics also occur in the
blue~grey units.

The 10-30 cm thick olive~grey or occasionalily
grey-brown top unit on the slope commonly has a high
content of pebbles and blocks and is intensely bioturbated,
although its contact with the underlying unit is well
defined. 1In the deeper parts of Bjprngyrenna in water
depths >350-375 m; the top unit tends to be more fine-
grained, almost without sand and similarly a%lso bio-
turbated. In the latter area, the colour and texture
of the top unit gradually change downwards into the
underlying blue-grey pebbly unit. Fine;grained sedi-
ments also occur as patches on the slope,with well
defined contact to the underlying sediments.
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Fig. 3. Characteristic grain size distribution of the different
lithologies (log probability plot).
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In the shallower areas the sediments gradually
change into lag deposits mixed with Holocene bioclasts,
as previously described by BJ@RLYKKE et al. (1978). Lag
deposits with iron coated gravel and pebbles are.alsec
found on the deeper part of the slope, as far down as
400 m water depth. 1In some areas the sea floor is
partly covered by iron crust. Similar phenomena have
been observed earlier farther east in the Barents Sea
(SAMOILOV and TITOV 1922), and also farther out in
Bjgrngyrenna (ELVERH@I and KRISTOFFERSEN 1978b). 1In

ITI

the latter areas it was suggested that Fe has an

upwards diffusion from the Fe-rich sediments, and pre-

111 on the sediment surface in contact

cipitate as Fe
with water.
Except for core 76-3 in the outer part of Stor-
fjordrenna, the sediments are uniform without lamination.
In core 76-3 lamination was observed in the lower part

of the fine-grained mud.

3.2. Bioturbation.

The olive-grey top unit on the slope from Spits-
bergenbanken down to Bjgrngyrenna is generally com-
pletely bioturbated, mastly by polychaeta (Errantia),
but starfish and seacucumber were also found (Fig. 4).
All these organisms influence the sediment; in par-
ticular the polychaeta Errantia will rework the sedi-
ment effectively. Pclychaeta were also observed in
the fine-grained deposits in deeper parts of Bjgrney-

renna.

A high content of organic debris was commonly
present in the olive-grey sediments and could easily
be separated by washing with water. The sediment
then turned blue-grey in colour, This suggests that
the olive~grey colour is related to the content of

organic debris, which was either deposited as primary
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Fig. 4. Diagrammatic section of the bottom sediments east and
south of Hopen (water depth 200<400 m). Big boulders
are partly exposed and graqvel and pebbles form a lag
deposit on the sea floor., The upper 10~15 cm is
burrowed by polychaeta (Sedentarta and Errantial,

The Errantia rework the sediments effectively,

sediment or debris produced in situ, A combination of

the two possibilities is also conceivable.

S e owE RE e A
3.3. Geotechnicgl tests,

According to the shear strength the sediments can
be classified into three groups: 1., firm pebbly mud
on the upper slope of the Spitsbergen Bank and shalilow
areas; 2. "soft mud with scattered pebbles in Bjgrn-—
gyrennaj; and 3. bioturbated; fine-grained olive-—grey
mud from Bjgrngyrenna and the slope of the bank (Fig, 5).
(The pebbly olive grey bioturbated mud from the slope
is omitted from this classification as it could not be
adequately geotechnically tested.)

Geotechnical investigations on glacial sediments
on the Norwegian continental shelf show shear strength
values of 2 - >30 t/m® for tilds, while for glacio-
marine deposits the wvalues are 0;5 - 2 t/m2 {ROKOENGEN
et al. 1979), The values for the firm pebbly mud is
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within the lower limit of till, but is clearly over-
consolidated. The soft blué~-grey mud from Bjgrngy-
renna shows on the other hand no sign of having been
loaded.

The olive-grey top unit in Bjgrngyrenna shows
somewhat higher values of shear strength than the
underlying unit (Fig. 5). This may be explained by
the higher content of coarse silt in the top unit
than in the underlying blue-grey unit. The upward
increasing shear strength in the top unit itself
may similarly be related to a progressively higher
fraction of coarser silt in the uppermost part of
the olive~-grey unit (Fig. 3), In addition intensive
bioturbation may strongly influénce the shear strength
according to RICHARDS and PARK (1976). The observed
values may therefore differ from what would ‘have been

found in a non-bioturbated sediment.

FINE-GRAINED OLIVE-GREY MUD SOFT BLUE-GREY MUD FIRM PEBBLY MUD
WITH SCATTERED PEBBLES
0-20cM >20 cM
SHEAR STRENGTH 0.8 - 1.2 0.5 - 0.7 0.3 - 0.5 4-6
T/M2
WATER §°"TENT 70 - 75 70 - 75 35 - 50 15 - 20

Fig. 5. Comparison of sheqr strength values (measured on un-
disturbed samples by cone) and water content from the
di fferent lithologies in selected samples. Note the
increasing shear strength in the biotuvbated top unit,

3.4. Sedimeht‘diéfribuﬁioﬁ.
The sediment distribution is summarized in a block
diagram (Fig. 6), The thickness of the different units

is listed, based on sediment sampling and shallow seismic
records (KRISTOFFERSEN and ELVERH®I in prep.). The
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sediments on the slope are usually too thin to be detected

on the seismic records (1 KJ sparker).

Thus, the firm

blue-grey pebbly mud may be even thinner than stated in

Fig. 6.

The continuation of the soft blue-~grey mud

upslope is difficult to follow due to the intensive

bioturbation, but this unit seems to pinch out in water

depths of 150-200 m,

On the slope the soft blue~grey

unit is more coarse-grained than in Bjgrngyrenna. {(Note
that in Fig. 6 the bioturbated uppermost part of the

sediments with the characteristic olive~grey colour is

drawn separately.)

In some parts, at intermediate water depths on the

slope, fine-grained olive-grey mud was recovered. The

estimated thickness of the sediments in the shallowest

areas are based on the sampled values.
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Block diagram showing the sediment distribution with
tentative thickness on the slope of the Spitsbergen-—

banken, south of Hopen.
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3.5. Sedimerit source,

Mainly sand- and siltstones and shales are
characteristic for the Mesozoic rock sequences in the
Svalbard area. Hopen consists of Triassic rocks, which
also occur above the Upper Palaeozoic sequence on Bjgrn-
gya. Based on palaeogeographical investigations from
Svalbard and on seismic¢ investigations in the Barents
Sea, Mesozoic rocks are believed to floor the Barents
Sea (FREBOLD 1951; ELDHOLM and TALWANI 1977; HINZ and
SCHLUTER 1978). Mineralogical and geochemical data from
both clasts and sediments in the northwestern part of the
Barents Sea show a close relationship to the Mesozoic
rocks in Svalbard (EDWARDS 1975; BJ@PRLYKKE and ELVERH@I
1975; BJPRLYKKE et al. 1978). Characteristic clasts
on the Spitsbergenbanken are black shale of probable
Jurassic/Lower Cretaceous age (NAGY 1973) whose mineralogy
is quite similar to that of the bottom sediments in the
Spitsbergenbanken area (BJPRLYKKE and ELVERH@I 1975). The
same mineralogical assemblage is also found in both the
clasts and sediments studied in this paper (Figs. 7 and 8).
Based on the assumption that Mesozoic rocks floor the
Barents Sea, it is reasonable to suggest that the pro-
venance of the sediments investigated is the Barents Sea
region itself, including the Svalbard area. A southern
source is not likely as no granitic/gneissic fragments
or minerals representing the Pennoscandian shield have
been found.

4. FORAMINIFERAL ZONATION

4.1. Bj¢£n¢yréhné;

Two different foraminiferal zones were found in
cores 27/58 and 27/62 from Bjgrngyrenna at water depths
of about 400 m (Fig. 9).
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Fig. 7. X-ray diffraction analyses
of black shale clasts from Spits~
bergenbanken (A) and Bjprngyrenna
east of Hopen (B). (Sample No. 27—

82)

A: From BJPRLYKKE and ELVERHPI 1875,

€ = quarts

Ch = chlorite

Ka = kaolinite

I =1llite

I=S = mixed layer of illite and
smectite

S = smectite

V = vermtculite

Fig. 8. Representative X~ray dif-

fraction analyses of clay fraction
from the western Barents Sea (A)
and from Bjgrngyrenna southeast of
Hopen (B).

A: From BJORLYKKE and ELVERHOI 1975.

For explanation, see Fig, 7.
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The FElphidium excavatum = Cassidulina crassg zone
is the deepest in the cores. It is strongly dominated
by Elphidiun excavatum forma clavata, while Cassidulina crassa
is abundant. Cassidulina laevigata, Nonion barleeanum, Cibicides
lobatulus, Islandiella norcrossi, Buccella frigida,and Elphidium
frigidum account for 2-10 per cent of the fauna in this
zone. Faunal diversity (WALTON 1964) is relatively low
{5-9) and there are few specimens per 100 g sediment.
Planktonic specimens account for less than 10 per cent
of the total planktonic and benthonic foraminiferal
fauna.

Fauna zones very similar to the Elphidium excavatwn -
Cassiduling crassa zone, with its strong dominance of one
species, are well known from late glacial deposits else-
where in Scandinavia (FEYLING-HANSSEN 1954,1964; FEVLING-
HANSSEN et al 1971; FALT 1977). The faunal diversity
of 5-9 with many infrequent species and some planktonic
specimens, testifies to the influx of normal marine sea
water, but the strong dominance of Elphidiwn excavata forma
clavata gives evidence of restricted living conditions
for foraminifera,

The Elphidium excavatum - Cassidulina crassa zone coincides
with the blue-grey pebbly mud. The same fauna is found
in the western part of Bjgrngyrenna (LORANGE 1977) beneath
a Holocene top fauna,

The Nonion barleeanwn -~ Cassidulina laevigata zone occur
pies the upper 30-40 cm of the sediment (Fig. 9) in Bjg¢rn-
¢yrenna. Nonion barleeanum, Cassidulina laevigata,and Cassiduling
erassa each accounts for 15-30 per cent of the fauna. C(Cibi-
ctdes lobatulus, Islandiella norcrossi, Buccella frigida, Elphidiwn
excavatwn forma clavata, Nonion Zabradoriaum;Tmlfarina fluens, Pullenia
osloensis, Astrononion gallowayi;, and Elphidiwn frigidum are each
represented with 2-12 per cent of the fauna. Planktonic
specimens account for more than 20 per cent of the total
fauna., There is a high faunal diversity (13~17) and a
'high number of specimens per 100 g sediment, The sediment
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Foraminiferal fauna in core 27-58. Benthonic species
oceurring with frequencies of more than & per cent of

the benthonic fauna in any sample are presented separately.
Other infrequent species are présented together in one
column. Planktonie specimens in per cent of the total
number planktonic and benthonic specimens counted, are
shown in one column. The faunal diversity is given
according to WALTON (1964).

also rich in sponge spicules. The sponges need very

low sedimentation rates for their existence.

We suppose that the FNonton barleeanun — Cassidulina

laevigata zone reflects the present conditions in Bjgrn-

gyrenna. The fauna gives evidence of similar conditions
in the deeper part of Bjgrngyrenna throughout the Holo-
cene, '
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In the western part of Bjgrngyrenna, LORANGE and

NAGY (in prep.) found a quite similar Holocene fauna,

but the relative representation of the different species

is different. The Holocene top layer seems to cover

the sea bottom in Bjgrngyrenna as a thin blanket.

The upper 30 cm of core 76/3 shows a remarkable

faunal similarity to the fauna in the WNonZon barleeanum -

Cassidulina laevigata zone (Figs. 9 and 10) in Bjgrngy-

renna.

A C14 dating on Astarte sp. found in core 76/3,

19 cm from the top, gave an age of 7230 I340 years

BP (T-3333) which clearly gives the WNonion barleeanum -

Cassidulina laevigata zone a Holocene age.

In the lower part of the core the fauna was quite

identical to the fauna in the Elphidiun excavatum — Cassi-

dulina crassa zone in Bjgrngyrenna (Figs. 9 and 10).

These

two areas must have had the same depositional conditions

in the Late Weichselian.
CORE 76 - 3

CORE DEPTH (m}
ELPHIDIUM EXCAVATUM
FORMA CLAVATA
CASSIDULINA CRASSA
CASSIDULINA LAEVIGATA
NOMIDN BARLEEANUM
CIBICIDES LOBATULUS

v PULLENIA DSLOENSIS
STAINFORTHIA LOEBLICHI
BUCCELLA FRIGIDA
PLANKYONIC 5P,
FAUMAL DIVERSITY
ASSEMBLAGE ZONE

& NONION LABRADORICUM
OTHER 5P,

5

20

v ASTRONOHION GAXLOWAY!

1 ét. 3 44 S0 &0 70 80
4 N i Lk 3,

<
-y
=
=
=S

=
'
=3
o
]
=

ELPHIDUM EXCAVATUM -
CASSIDULINA [CRASSA ZONE

i

Fig. 10, Forgminiferal fauna in core 76-3, For explanation, see Fig,



-19-

4.2. The south slope of Spitsbergenbanken.

On the south slove of Spitsbergenbanken} in about
200 m water depth, one foraminiferal zone - the Nonion
barleeanun - Cassidulina laevigata z6ne « (Fig. 11) was found
in the entire length of the cores (75/6; 75/7, and 27/92).

The deepest part of the cores where pebbly mud is
reported (ELVERH@I 1978), has unfortunately not been
available for this investigation.

Planktonic specimens are more unusual in the slope
fauna than in the Bjg¢grngyrenna faufa. This is explained
by the northeasterly input of polar water across the
Spitsbergenbanken turning westwards along the south slope
of the bank (HANSEN 1936). The Nonion barleeanum - Cassidulina
laevigata zone on the slopbe is identical to what has been
found in the Holocene sediments in Bjgrngyrenna. Accordingly,

this zone on the slope also represents Holocene deposition.

4.3, Spitsbergeﬁbahkeﬁ:

On Spitsbergenbanken, at water depths less than about
160 m, another foraminiferal zone was found in cores 24/35
and 28/3.In the Cibicides lobatulus - Cassidulina crassa zone, Ci-
bicides lobatulus is the dominanting species‘, with Cassidulina
crassa next in frequency (Fig. 11). Elphidiun excavatum forma
eclavata, Buccella frigida, and Elphidium frigidum are other frequent
species} while CassZdulina Zaevigata;, Nonion barleeanum, Nonion
Zabradoricum; Islandiella norcrossi; Trifarina fluens, Stainforthia
Zoeblichi;and Astrononion galloway? are common. Planktonic
specimens count for less than 3 per cent of the total .
fauna. The faunal diversity is 13-14 at the top of the
cores, falling to 9-10 at the bottom. For the most common
species, however, the fauna is very homogenous throughout
the cores.
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Fig. 11, Foraminiferal fauna in core 27-92. For explanation,
see Fig, 9.

A C14 dating of Astarte sp., in core 24/35 at 11 cm

core depth gave an age of 4210 1330 years BP (T-3396).
This gives clear evidence that also the Cibicides lobatulus -
Cassidulina crassa zone is of Holocene age.

In this zone WNonion barleeanuwn and Cassidulina laevigata
(FEYLING-HANSSEN et al. 1971; LORANGE 1971) are more
scarce than in the Holocene zones in deeper parts of
Bjg#rngyrenna. Simultaneously, the ‘hard bottom species
Cibicides lobatulus (MURRAY 1971) becomes dominating. This
reflects the coarser bottom sediments and reduced in-
fluence of warm bottom water from the Norwegian Sea.

A fauna reflecting the same hard bottom conditions was
also found in the western part of Spitsbergenbanken by
LORANGE (1977).

In Fig. 13 the foraminiferal zones are summarized
in a profile across the Spitsbergenbanken from Bjgrngyrenna
to Storfjordrenna. The two upper zones are both dated

(direct and in correlation) to be of Holocene age, while
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below this unit there is a glacially influenced foramini-
feral fauna. The fine-grained sediments thus represent
Holocene deposits. The foraminiferal fauna of Holocene age in
the deposits on the slope is, however, not primary, but is
suggested to have been mixed in by the bioturbation. The
foraminifera in the soft blue-grey mud has not been dated,

but the assemblage indicates a glacial depositional environment.

< —
Lt [}
§ 3 § b w0
« D =} o =
- @ e (o] £ a x =3
< 0 > - = =1 < 1=} a w3 >
> < iad @ z - a < — z - w
< @ < o < < — o o & . — w
gl o< |Jo a wi 0 5] = —_ = Q. o g
El] X = < w S = I ] Iy o S
w o« < < o J i -3 < [ [ ud
El g3z |2 = 15| 2 2 1512 |z < ¢z 3
— - ~ &
a. 5 J o ed 5 [*:) wl < w >3 z o = a <
u - - gl a ] — — — W (=] 3
o o =] = = z I ) a =Y @ - -1 a
e o - et [~ o [S) w = — < o ¥ << =
u T X (%3 1 Pd — — [} < x o ul z F4 w
HIEERE 2 |5 B 21813 |3 s £ 3] 2 2
- 2]
o] mk |o 5} z = o @ - o - o o w =
10 10 20 10 20 30 10 10 10 10 10 10 5 10
< s
v .8
Y SE;N
. o Sa«
L2232
=509
v 588

Fig. 12. Foraminiferal fauna in core 24-35. For explanation, see
Fig. 9.
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Fig. 13. A profile of the foraminiferal assemblage zones across
Spitsbergenbanken from Bjgrngyrenna to Storfjordrenna.
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5. DEPOSITIONAL ENVIRONMENT

When combining the environmental information of the
foraminiferal fauna (Fig. 13) with the sediment 1ithology
(Figs. 2, 3, 4, and 5), the following can be stated:

The firm pebbly mud represents deposits whose poorily
sorted grain size distribution and overburden indicates
a till. The few foraminiferal and bioclastic fragments
found in this unit show glacial reworking of former marine
Oor glaciomarine sediments. The soft mud with scattered
pebbles is typical for ice drop facies (EDWARDS 1978} and
is therefore interpreted as glaciomarine sediments. The
dominance of the arctic species Elphidiwn excavatun supports
this interpretation.

Bioturbation makes the stratigraphy in the upper
half metre of the bottom sediments on the slope difficult
to interpret. However, the olive-grey pebbly mud is well
defined against the underlying units in the lower part of
the bioturbated zone. ©No significant difference in grain
size distribution was observed. It is therefore concluded
that the olive-grey pebbly mud is bioturbated underlying
till or glaciomarine deposits.

There is a gradual transition from the glaciomarine
deposits to the fine-grained olive~grey mud in the cores
from Bj¢grngyrenna and Storfjordrenna. An increased con-
tent of foraminifera, number of species and influx of
planktonic species (Figs. 9 and 10) is accompanied by
influx of algal debris (THRONDSEN and BJZERKE in prep.).
The paucity of material >63 um and the relatively high
content of foraminifera in this olive-grey unit reflect
the typical open marine conditions characteristic for that
part of the Barents Sea today (LORANGE and NAGY in prep.)

On the lower parts of the slope, a thin lag deposit
is common, in some areas also with an iron crust, The

fine-grained olive-grey unit has been found farther up
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the slope, while lag deposits mixed with Holocene bio-
clasts floor the sea bottom above 150 m depths,

To summarize the depositional environment it is
concluded that deposition of the till on the shallow
bank and the slope was followed by glaciomarine sedi-
mentation. Only <1 m of glaciomarine sediments was
deposited on the slope, while far thicker deposits seem
to be present within Bjg¢rngyrenna. This upslope thinning
of the glaciomarine unit suggests a time-transgressive
development. The glacial and glaciomarine sedimentation
was followed by winnowing and deposition of fine-grained
sediments in the deepest areas and in local depressions of
the slope. Pre-Holocene erosional episodes in the central
part of Bjgrngyrenna are excluded due to the absence of

a lag deposit below the Holocene top unit.

6. PROBABLE DISTRIBUTION OF THE ICE COVER IN CENTRAL,
WESTERN PARTS OF THE BARENTS SEA IN THE LAST PART
OF THE TLATE WEICHSELIAN.

6.1. Discussion.

BOULTON, in two recent papers, presented ideas on
- a non-glaciated Barents Sea during the Late Weichselian
(BOULTON 1979 a and b). Essential for his conclusions
are: 1) lack of till deposits on the shelf, and 2) the
presence of extensive glaciomarine sediments in the Barents
Sea.

We hope to have disproved the first argument with the
present data on the firm, pebbly mud, On the other hand,
we fully agree with BOULTON on his conclusion on the
extensive cover of glaciomarine deposits in the western
Barents Sea. However; the onlapping pattern of the glacio-
marine unit above the underlying overconsolidated till
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and pinching-out upslope (Fig. 6), strongly suggests

a time-transgressive depositional svstem, We thus
interpret the sediment record to represent a glacial

phase of till deposition on the slope with contemporaneous
glaciomarine sedimentation in Bj¢rngyrenna. The thin
cover of glaciomarine deposits on the slope is further
suggested to have been deposited during the withdrawal of
the ice sheet.

Sparker data seem to indicate that the glaciomarine
sediments continue farther out in Bjg¢grngyrenna (KRISTOFFER-
SEN and ELVERH@I in prep.). This is not in agreement with
GROSSWALD's concept of complete ice cover in the Barents

Sea during the Late Weichselian.

6.2, Depositional chronoclogy.

Absolute C14 dating of the glacial sediments is

impossible because of insufficient material. Neverthe-
less, a tentative depositional chronology will be presented
based on bivalve dating from Storfjordrenna and sediment-
stratigraphy combined with recent information on raised
beaches in Svalbard,.

) Dating of raised beaches on Nordaustlandet shows
Holocene isostatic uplift of 70-80 m; indicating a Late
Weichselian glacial loading (SALVIGSEN 1978). Dating of
raised shorelines on Kong Karls Land (Fig. 1) shows at
least 100 m Holocene uplift, and a Late Weichselian age
for this ice cover has also been suggested by SALVIGSEN
(in press), Holocene isostatic uplift of at least 50 m
is also observed on the Hopen island (HOPPE et al.196%3).

It is reasonable to assume from the magnitude of the
isostatic uplift in the area that an ice sheet extended
for a great distance across the surrounding shelf. From
Xong Karls Land down to the northern part of Bjgrngyrenna -
a distance of 200 km, with quite level topography (Fig. 2),

represents no barrier for an ice sheet.
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Overconsolidated till has been found as a continuous
unit on the slope both westward along Spitsbergenbanken
down to Bjgrngyrenna and northwestward into thé central
Barents Sea (Figs. 2 and 6); This til12 has also been
found to continue up ta Hopen (Eig:’6¢ see also BJPR-
LYKKE et al, 1978),

As shown from all the islands in the eastern part
of the Svalbard area; a considerable Holocene 'uplift
has been observed. We therefore Suégest that the over-
consolidated till represents a Late Weichselian ice sheet
which covered the central Barents Sea and extended west-
ward onto Spitsbergenbanken.

An estimate of the extent of this ice sheet shortly
before its break-up may be obtained by investigating
the distribution of glaciomarine sediments. In Bjgrnegy-
renna itself oniy‘giaciomariné sediments were recovered.
The remarkable thinning of the glaciomarine unit upslope
starts at 325-300 m water depth (Fig. 6) which coincides
with the level of a till ridge at the mouth of Leir-
djupet, southeast of Bjgrngya (Fig. 6) (ELVERH@I and
KRISTOFFERSEN 1978b). This ridge and the facies distri-
bution along the slope in similar water depths are
interpreted to indicate the outline of the latest ice
sheet in the central western Barents Sea.

Core 76/3 in the outer part of Storfjordrenna
(Fig. 2) 1lends support to the idea that a change from a
glaciomarine environment to the present open marine
conditions took place towards the end of the Late Weichse-

lian, C1\4

dating of Astarte sp. 20 cm below the surface
in the olive‘grey‘unit} gave an age of 7230 %340 BP (T~
3333). This section represents the upper two-thirds

of the olive-grey unit. Using this sedimentation rate
(3 cm/1000Y) for the upper part of the olive-grey unit
as a first approximation; the transition to the under-

1lying glaciomarine deposits 30-35 cm downcore, corresponds
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to the end of the Late Weichselian (10-~12,000 BP).

In our model, Bjgrngyrenna is a calving bay for a
grounded Late Weichselian ice sheet in the shallower part
of the Barents Sea. Similarly, the glaciomarine sediments
underlying the Holocene sediments in Storfjordrenna, indi-

cate that Storfjordrenna also was a calving bay.

6.3. Summary and final remarks.

A depositional history of the central, western part
of the Barents Sea at the end of the Late Weichselian
(10-13,000 years BP) may be summarized as follows:

1. A grounded ice sheet covered the shallower parts
of the Barents Sea, extending down to approximately
the present 300-325 m water depths in places.

2, Glaciomarine sediments were deposited in Bjgrngy-
renna at this time,

3. During withdrawal of the ice sheet, glaciomarine
sediments were also deposited on the lower parts
of the slope of Spitsbergenbanken towards Bjgrngy-
renna.

4, A Late Weichselian glacial sedimentary environment was
followed by open marine conditions, characterized by
winnowing and intensive bioturbation of the uppermost
0.5 m of the glacial and glaciomarine bottom sedi-
ments on the shallow bank areas.

The depositional history outlined in this paper
has not solved the mystery of the Barents Sea glaciation,
but we hope to have presented data and ideas which will

stimulate further research on the problem.
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