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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 

thick) on the slope between Spitsbergenbanken and Bjørnøy­

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 

BjØrnøyrenna 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

ta i led interpretation uppermost stratigraphic of the D.5m 

of the bottom sediments. 
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1. INTROPUCTION: 

The teJllPoral and a,rea,l P'leistocen,e 

ice sheets in the Barents Sea but it is 

generally agreed upon that least once 

totally ice covered during For tĹe 

Late Weichselian (25/000 - 10,000 BP) there are the 

followin,g views: 

l. 	 The Barents Sea wa,s totally glaciated until 

end of the Late Weic'l}selian (GROSSWALD 1980), 

2. 	 The Barents Seaf at least the western part, had 

a rather limited glaciation with marginal moraine 

deposi tion in of submarine troughs extending 

out from Spitsbergenbanken, (MATISOV 1977; ELVERHØI 

and KRISTOFFERSEN 1978). 

3., 	 The Barents Sea was non-glaciated throughout tlle 

Late W'eichselian and consequently partly exposed 
"I. 

subareally (BOULTON 1979J. 

Strikingly different sedimentological responses 

t'he 

t'lle 

fr'ont 

would be expected from each OF these proposed sequences. 

An el ucidation of the 'Late Wei:dhselian deposi tional 

history is probably best sought by interpreting the 
/ 

sea floor sediments. In this paper, the sedimen,tary 

eķtension of 

is not known, 

the area was at 

the Plĸistocene. 

environment of the surface deposits on the 

140-100 

of Bj-ørnøyrenna, 

gentie sl,ope 

from the shal10w Spitsbergenbanken m water 

depth) d.own into the inner part (at 

375-:-425 m water dept1}) is studied (Fig. 1). The re­

sults are combined with previous sedimentological data, 

and shallow seismic records from adjacent areas to tl}e 

west (BJØRLYKKE and ELVERHØI 1975: BJØRLYKKE et al. 

1978; ELVERHØI and KRISTOFFERSEN 1978a, bĺ and KRI­

STOFFERSEN and ELVERHØI in prep.) to produce a Late 

Weichselian depositional model for the central western 

Barents Sea. 
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Fig. 1. 	 Bathymet/c map of the we8te0n Ba0ents Sea showing the sample 
localities. Small ci0cle8: samples routinely desc/bed on 
board ship (black: gravity aorer - open: pipe dredge); big 
circles: samples studied in detail; t/angle: geotechniaal 
tests (includes strati1aphical analysis). 



2. SAMPLES AND LABORATORY ANALYSES 

Sediment cores taken at five nautical miles inter­

vals along N-S and E-N running lines south and east of 

Hopen (Fig. 1) were described (ELVERHØI 1978) on board 

during a geochemical (hydrocarbon) prospecting survey 

carried out by the Norwegian Petroleum Directorat:e in 

1978. The lower half meter of the cores was used for 

the geochemical analyses and was not available for the 

laboratory investigations. In deeper parts «375 m water 

depth) 2-3 m long gravity cores were obtained, while 

stiff, pebbly mud floored sea bottom 

cores, 0.2-1.0 

commonly used 

study of 

together with 

the in shaÃlower 

areas, allowing only short m, to be 

taken. Pipe dredging was in these areas. 

All cores were radiophotographed. 

In this paper a detailed nine of these 

cores will be presented, 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 ELVERHØI and RØNNINGSLAND 

(1978) • 

B10clastic material in a core from Storfjordrenna 
14 was dated by the c method and will be used as a refer­

ence section as its lithology is remarkably similar to 

cores from BjØrnØyrenna. 

Samples of ahout 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 (CC1 ). 
4
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In most sarnples about 300 benthonic speeimens were 

found. In poor samples the entire foraminiferal con-

tent was counted. The planktonic foraminifera were 

also recorded. 

3. THE BOTTOH SEDIMENTS 

3 .. 1. General 

Blue-grey pebbly and blocky mud is overlain by 

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

content of coarser material in the lower unit decrease 

28-3 
Spitsbergen 

& 
7615-6 

75-7 

24-35 

:r 
f­
o.. 

Bjørnøya 

Q 
 a: 
o 
u 

fINE GRAlNED OLIV[-GREY MUD 

FIRf1 PEBBlY f1UO 

LAG OEPOSlTS AND HOLoeENE 

BIOelASTleS o 100KM 

16 18 20 22 24 26 28 30 32 34 

Fig. 2# Sediaent stPatigraphyin the studied sampZes. AnguZqr
bounaary between two units refers to a graquaZ ba.nge
in. ooZ9'!-lr) forC(17linifePaZ fquil.q and tectur>e between vhe 
two units.. Horizantalline indioates a dh app baundqry.
Water depth of the aare shoum to the left, 
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slightly downslope. In the central part of Bj�rn�y­

renna soft blue-grey mud with scattered pebb':tes is 

found (Figs. 2 and 3). Bioclastics also oc�ur in the 

blue-grey units. 

The 10-30 CJl1 thick olive�g;rey or, occasional:ly 

grey-brown top unit on the slope commonly nas a high 

content of pebb'les and b:locks and is intense ly bioturbated" 

although its contact with the urider'lying unit is well 

defined. In the deeper parts of Bj�rnØyrenna in wat.er, 

depths >350-375 m, the top ut\it tends to be m.ore fine.,.... 

grained, almost without sand and similarly also 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 sedimentso 
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•••• FIRM PEBBL Y MUD / DUVE-GREY PEBBLy /1UD 

••••• SOFT BLUE-GREY MUD l'l1TH SCATTERED PEBBLES 

... ... FINE GRAl NED OUVE-GREY 01UD o - 2D CM 


v v FINE GRAlNED OUVE-GREY MUD O > 20 CM 


Fig. 3. 	 Charaoteristio grain size distn"bution of the differ>ent 
Ut'hologies {log probabiUty plo,tJ � 



In the shallower areas the sediments gradually 

change into lag deposits mixed with Holocene bioclasts, 

as previously described by BJØRLYKKE et al. (1978). Lag 

deposits with iron coated gravel and pebbles ¯re,°:so 

found on the deeper part of the slope, as far down as 

400 m water depth. In some are as 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 


BjørnØyrenna (ELVERHØl and KRISTOFFERSEN 1978b). In 

III


the latter areas it was suggested that Fe has an 

upwards diffusion from the Fe-rich sediments, and pre­

lll


cipitate as Fe on the sediment surface in contact 

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 BjørnØyrenna is generally com­

pletely bioturbated, mostly by polychaeta (Errantia), 

but starfish and s8acucumber were also found (Fig. 4). 

All the se organisms lnfluence 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 BjØrnøy­

renna. 

A 11.ig1) con tent of organic debris was comrnonly 

present i.n, the olive-grey sediments and cou[d easi!y 

be sep¯r'̄ ted waS'hing w·ith water. sedimentby The 

tlJen turned blue-grey in cOlour,\ Tl)is 'suggests that 

the olive±grey colour is related to tqe content of 

organic debris, which was either deposited as primary 
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Fig. 4, TJiagrqrrrmatic section ofi;he. bottom, sediments eqst an4' 
south of Hopen [wqter dep#;200LOO m:J. Eig bould:eNi 
are partly exposed and gr,avel Glnd; pebblls form a lag 
deposit on -t:he sea flOO"1', The upper 10M'5 cm is 

burrowedby polychaeta (Semntaria and ErrantiaJ. 
The Errantia rework -t:he sedimen.ts effectiwly, 

sed,im,en,t or debris prod,uced in situQ A combination. of 

the two possibilities is a,lso con,ceivable. 

\.' ' ,\ \ \ 
3.3. Geotechnica,ltests. 

According to the shear str'ength· the sediments can 

be cla,ssi;fied into t1}ree groups � R. firm pebbly: mud, 

on the upper slope of the Spitsbergen Ba,nk and sha�low' 

areasJ 2. ' soft mud, w·ith, scattel"'ed pebbl,es in Bjørn":"' 

øyrennal and. 3. biotm:ibated ., fine":"\grain,ed olive'0grey 

Inud from BjØrnØyrenn,a and t'he slope of the bank ( Fig. 5). 

(Tl)e pebbly olive¬grey biotutibated mua from the slope 

is omitted from this classification as it cbuld not be 

a,dequately geoteChnically tested.) 

Geotechnical investigations on gla,cial sediments 

on tl)e Norwegian continental s1}e lf show shear strengt1) 

values of 2 ":"' >30 t/m2 
for til-iS 

' 
/ w11ile for' glacio-, 

lllarine d.eposits t'lje V'alues are 0K5 # 2 t/m2 
{ROKOENGEN 

et a.l. 1-979). The v-alues for the :t'irm pebbly mud is 



- -1 2  

within the J,ower limit of tilll but is clearl,y over­

consolidated. The soft blue-grey mud from BjØrnØY­

renna snows on the otn,er 'ha,nd no sign of having been, 

loaded. 

The olive-grey top unit il:'\ BjØrnØyrenna sl10ws 

somewhat higher values of shear strength t11an the 

underlying unit (Fig. 5). This may be explained by 

the higher content of coarse 

blue..,...gr,ey 

silt in the unit 

than in the underlying unit. The

top 

upward 

increasing shear strength in the top unit itself 

may similarly be related to a progressively bigher 

fraction of coarser silt in the uppermost part of 

the olive-grey unit (Fig. 3). In addition intensive 

bioturbation may strongl:y influence the s11ear strength 

according to RICHARDS and PARK (1976). The observed 

values may therefore differ from what would 'nave been 

found in a non-bioturbated sediment. 

FINE-GRAINED OLIVE-GREY MUD SOFT BLUE-GREY MUD Fl RM PEBBL Y HUD 

WITH SCATTERED PEBBLES 
o - 20 CM >20 CM 

SHEAR STRENGTH 
0.8 - 1.2 0.5 0.7 0.3 - 0.5 4 - 6 

T/H2 

WATER CONTENT 70 75 70 75 35 50 15 - 20 
% 

Fig. 5. Comparison of sneap stpeng?h values (measured on un­
distupbed samples by aone) and watep aontent fpom the 

in seleated Note the diffepent 'lithologies samples. 

inapeasing sheap stpeng@h in the bioturbated top unit. 


\ 

3.4. Sediment distribution. 

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 seismie 

records (KRISTOFFERSEN and ELVERHØl in prep.). The 
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sediments on the slope are usually too t1)in to be detected 

on the seismie 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 hlue ... grey 

unit is more coarse-grained than in BjørnØyrenna. (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 mnd was recovered. The 

estimated thickness of the sediments in the shallowest 

areas are based on the sampled values. 

S[O!Ml:NT 

TH!CKNESS o 

nRM P[BBlY !«JO 

Ollv[FGR[y ?EBBlY 

fHJQ - [NTENSIY[TY 

81QTUR8ATED 

SOrT BlUE-GREY !-tID 

hITH SCATTCREO 

PE88lES 

fINE GRA INED DLI VE· 
GREV _ 

<. l M (?) 

<. 1.G M 

> 3 U 

300 

Fig. 6. 	 BZock diag" showing the sediment distPibution with 
tentative thickness on the sZope of the Spitsbepgen­
banken, south of Hopen. 
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3.5. Sediment 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 Bjørn­

øya. Based on palaeogeographical investigations from 

Svalbard and on sei smie investigations in the Barents 

Sea, Mesozoic rocks are believed to floor the Barents 

Sea (FREBOLD 1951; ELDHOLM and TALWANI 1977: HINZ and 

SCHLfiTER 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: BJØRLYKKE and ELVERHØl 

1975; BJØRLYKKE 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 (BJØRLYKKE and ELVERHØl 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 like ly as no granitic/gneissic fragments 

or minerals representing the Fennoscandian shield have 

been found. 

4. FORAMINIFERAL ZONATION 
\ ' 

4.1. 

Two different foraminiferal zones were found in 

cores 27/58 and 27/62 from Bj'Ørn'Øyrenna at water depths 

of about 400 m (Fig. 9). 
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beqgenbanken (A) Bjørnøyrenna 
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A: 
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I 
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of Hopen (B). (Sample No. 27-

From BJØRLYKKE and ELVERHØI 1975 •. 

= quartz 

= cTrlonte 

= kaoUnite 

= i lUte 


mixed layer of ilUte and 
smectite 

= smectite 
= vesculite 

Fig, 8. Representative Xtuy dif­
fqaction analyses of clay fraction 
vom the western Barents Sea (A) 
and fqom Bjørnøyrenna southeast of 
Hopen (B).

35% 
R.H. A: From BJØRLYKKE and ELVERHØI 1975. 

Por explanation, see Fig. 7. 



The ELphidium exeavatum �, Cassid.u.Una erassa zone 

is the deepest in the cores. It is strongly dominated 

by ELphidium exeavatum forma eLavata, while CassiduUna erassa 

is abundant. CassiduUna Zaevigata, Nonion barLeeanum, Cibieides 

LobatuLus, IsLandieLLa norerossi, BueceLLa frigida,and ELphidium 

fl'igidum 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 speeimens per 100 g sediment. 

Planktoni� speeimens account for less than 10 per cent 

of the total planktonic and benthonic foraminiferal 

fauna. 

Fauna zones very similar to the ELpmdium exeavatwn -

CassiduUna el'assa zone I wi th i ts strong dominance of one 

species, are well known from late glacial 

where in Scandinavia (FEYLING":,,,HANSSEN 1954,1964; 

deposits else­

FEYLIN,G-:­

HANSSEN et al 1971; FALT 1977). The faunal diversity 

of 5-9 with many infrequent speeies and some planktonic 

speeimens, testifies to the influx of normal marine sea 

water, but the strong dominance of FLpnidiwn exeavata forma 

eLavata gives evidence of restricted living conditions 

for foraminifera. 

The ELp'hidiwn exeavatum ,-, CassiduUna erassa zone coincides 

with the blue-grey pebbly mud. The same fauna is found 

in the western part of BjØrnØyrenna ('LORANGE 1977) beneath 

a Eolocene top fauna. 

The Nonion barLeeanwn '"' CassiduUna taevigata z.one occu.­

pies the upper 30-40 cm of the sedJment (Fig. 9) in Bjørn .... 

øyrenna. Nonion barteeanumw CassidxLina laevigata,and Cassidulina 

crassa each accounts for 15-30 per cent of the fauna. Cibi­

eides LobatuLus, IslandieUa norcrossi, BueeeUa frigida, Elphidiwn 

exeavatwn forma eLavata, Nonion labradoriaum,Trifarina fluens, Pullenia 

osLoensis, Astrononion gaUowayi, and Elphidiwn frigidwn are each 

represented with 2-l2 per cent of the fauna. Planktonic 

speeimens account for more than 20 per cent of the total 

fauna� There is a high fauna l diversity (13 ...... '7) and a 

higl) number of specimens per 100 g sedim.ent. The sediment 
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Fig. 9. 	 Fo!'aminife!'al fauna in ao!'e 2?-.58. Benthonia speaies 
oaaU!'!'ing with f!'equenaies of mo!'e tnan 2 pe!' aent of 
the benthonia fauna in any sample a!'e p!'esented sepa!'ately. 
Othe!' inf!'equent speaies a!'e p!'esented togethe!' in one 
aolumn. Planktonia speaimens in pep aent of the total 
numbe!' planktonia and benthonia speaimens aounted, a!'e 
shown in one aolumn. The faunal divepsity is given 
aaao!'ding to WALTON' (1964). 

is also rich in sponge spicules. The sponges need, veEy 

low sedimentation rates for their existence, 

We 'suppose that the Nonion ba!'leeanum .,.. CassiduUna 

laevigata zone refleets the present cond.itions in, B j ørn­

øyrenna. The fauna gives evidence of similar conditions 

in the deeper part of BjØrnØyrenna throughout the Holo­

cene. 
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In the western part of BjørnØyrenna, LORANGE and 

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

but the relative representation of the different speeies 

is different. The Holocene top layer seems to cover 

the sea bottom in Bjørnøyrenna as a thin blanket. 

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

faunal similar i ty to the fauna in the Nonion barZeeanum -

CassiduZina Zaevigata zone (Figs. 9 and 101 in BjørnØy-

renna. 
14

A C dat ing on Astarte sp. found in core 76/3, 
+ 

19 cm from the top, gave an age of 7230 -340 years 

BP (T-3333) which clearly gives the Nonion barZeeanum -

CassiduZina Zaevigata zone a Holocene age. 

In the lower part of the core the fauna was quite 

identical to the fauna in the EZphidium exeavatum - Cassi­

duZina erassa zone in Bj ørnøyrenna (Figs. 9 and 10). These 

two areas must have had the same depositional conditions 

in the Late Weichselian. 
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Fig, 10 . FQrqm,in,iferul fauna in eore 76-0, For explanation, see Fig, 9,. 
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4.2. The south of 

On the south slope of Spitsbergenbanken, 

water depth, one foraminifer·al zone -

barleeanum - Cassidulina laevigata zone <:'" (Fig. 11) 

in about 

200 m the Nonion 

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 

report ed (ELVERHØl 1978), has' uriforturiately not been 

available for this investigation. 

Planktonic specimens are more unusual 

is expöained 

across the 

south 

- Cassidulina 

has 

in the slope 

fauna than in the BjØrnØyrenna fauna. This 

by the northeasterly input of poiar water 

Spitsbergenbanken turning westwards along the slope 

of the bank (HANSEN 1936). The Nonion barleeanwn 

laevigata zone on the slope is identical to what been 

found in the Holocene sediments in Bj÷rnØyrenna. Accordingly, 

this zone on the slope also represents Holocene deposition. 

, \ 

4.3. 

On Spitsbergenbanken, at water depths less than about 

1.60 m, another foraminiferal zone was found 

Cassidulina 

in cores 24/35 

and 28/3.In the Cibicides lobatulus ..::. crassa zone, Ci] 

bic ides lobatulus is the dominant ing species, with Cassidulina 

crassa next in frequency (Pig. 11). Elphidium excavatum forma 

c lava ta , BucceUa frigida^ and Elphidium fngidum are otqer frequent 
/ 

while 

labradoricum, 

loeblic71.i,and 

count 

species, Cassidulina laevigata_ Nonion barleeanum` Nonion 
/ 

IslandieUa norcrossi" Trifarina fluens., Stainforthia 

Astrononion gaUowayi ar·e cornrnon. Planktonic 

specimens for less than 3 per cent of the total. 

fauna. The faunal diversity is 13ø14 at the top of the 

cores, falling to 9-10 at the bottom. For the most common 

species, however, the fa,una is veryhomogenous tqroughout 

the cores. 
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14
A C dat ing of Astarte sp. in core 24/35 at 11- cm 

-+-
core depth gave an age of 4210 "330 years BP (T-3396). 


TlJis gives clear evidence t1).at also the Cibicides Z-obatulus 


Cassidulina crassa zone is of Holocen,e age. 


In this zone Nonion bat'leeanum and Cassidulina lae1ligata 


(FEYLING,:""HANSSEN et al. 1971" LORkNGE 1-971) more
are 

scarce than in the Holocene zones in deeper parts of 

BjØrnØyrenna. Simultaneously, the ''hard bottom speeies 

Cibicides Z.obatuZ.us (MURRAY 1971) becomes dominating . This 

refleets the coarser bottom sediments and reduced in­

fluenee of warm bottom water from the Norwegian Sea. 

A fauna, refleeting the same hard bottom, conditions was 

also found in the western part of Spitsbergenbanken by. 

LORANGE '1977). 

In Fig. 13 tl)e fora,miniferal zones are summarized 

in a profiJ,e across the Spitsbergenbanken from Bj-ørn-øyrenna 

to Storf jordrenna. The two upper zones are both a.ated 

(direct and in correlation) to be of Holocene age, while 

http:Z.obatuZ.us
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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. 
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Fig. 12. Fo'aminife'al fauna in co'e 24-35. Fo' explanation, see 
Fig. 9. 

Il CIBICIDES LOBAT ULUSNCASSIDULINA CRASSA lONE 

NONION BARLEEANUMOCASSIDULINA LAE V IGATA lONE 

ELPHIDIUM EXCAVAT UM CASSIDULINA CRASSA lONE 

400 

Fig. 13. A p'ofile of the fo'aminife'al assemblage zones aa'oss 
Spitsbe'genbanken f'om Bjø(øy'enna to Sto'fjoPd'enna. 
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5. DEPOSITIONAL ENVIRONMENT 

When combining the environm.ental informa,tion of t11e 


foraminifera,l fa,una, (Fig. 13) the sediment lit1}ology
wit'h 

(Figs. 2, 3, 4, and 5), the following can be stated: 

The firm pebbly mud represents deposits whose poorly 

sorted grain size distribution and overburden indicates 

a till. The few foraminifera,l a,nd bioclastic fra,gments 

found in this unit show gla,cial reÕorking of former ma,rine 

or glaciomarine sediments. The soft mud with scattered 

pebbles is typical for ice drop facies (EDWARDS 1978) a,nd, 

is therefore interpreted a,s glacioma,rine seÖiments. The 

dominance of the arctic species Elp'hidiwn excavatwnsupports 

this interpretation. 

Bioturbation makes the stratigrap'1)y 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 underlying 

till or glaciomarine deposits. 

There is a gradual transition from the glacioma,rine 

deposits to the fine:"'grained olive,...grey mud in the cores 

from BjØrnøyrenna 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 a,lgal debris (THRONDSEN and BJÆRKE in prep.). 

The paucity of material >63 urri 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 are as also with an iron crust. The 

fine-grained olive-grey unit has been found farther up 

bioturbated 



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 BjØrnØyrenna. 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 BjørnØyrenna are excluded due to the absence of 

a lag deposit below the Holocene top uriit. 

6. PROBABLE DISTRIBUTION OF THE ICE COVER IN CENTRAL, 

WESTERN 	 PARTS OF THE BARENTS SEA IN THE LAST PART 

OF THE LATE WEICHSELIAN. 

6.1. Discussion. 

BOULTON, in two recent papers, presented ideas on 

a non-glaciated Barents Sea during t�e Late Weichselian 

(BOULTON 1979 a and bl. 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 t'he 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 pinchingcout upslope (Fig. 6), strongly suggests 

a time-transgressive depositional system, We t1)us 

interpret t1)e sediment record to represent a glacial 

phase of till deposition on t1)e slope wit1) contemporaneous 

glaciomarine sedimentation in BjÐrnØyrenna. T1)e t1)in 

cover of glaciomarine deposits on tne slope is furt1)er 

suggested to have been deposi ted during the. ofwi thdrawal 

the ice sheet. 

Sparker data seem to indicate that the glaciomarine 

sediments continue farther out in BjørnØyrenna (KRISTOFFER­

SEN and ELVERHØI in prep.). This is not in agreement wit1) 

GROSSWALD's concept of complete ice cover in the Barents 

Sea during the Late Weic1)selian. 

14 
dating of t1)e glacial sediments is 

impossible becÑuse of inÒufficient 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 

beaC1)es in Svalbard. 

Absolute c 

Dating of rai sed beac1)es on 'NordÑustlandet shows 

Holocene isostatie uplift of 70-80 rn� indicating a Late 

Weic1)selian glacial loading (SALVIGSEN 1978  ). Dating of 

rai sed shorelines on Kong Karls Land (Fig. l) 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 isostatie uplift of at least 50 m 

is also observed on the Hopen island (HOPPE et al.1969). 

It is reasonable to assurne from the magnitude of t1)e 

isostatie uplift in the area that an iee sheet extended 

for a great distance across the surrounding shelf. From 

Kong Karls Land down to the northern part of BjørnØyrenna ­

a distance of 200 km, wi th gui te level topograp1}y (Fig 0. 2), 


represents no barrier for an ice s'heetÓ 
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Oveưconsolidqted, ti'll1)qs been, foun,d as q continuQuS 

unit on th,e slope botn westwa,;t;'d a,lQn,g S!?itsberge!'\ban,ken, 

d,own to Bj-ørn-øyren,na and into t11.e centralnorthwestw'a;t:ld 

Bar,ents Sea (Figs. 2 and 6). T'l)is ti11 has also been 
,I 

foun,d to continue up to Hopen {Fig, 61 see a1so BJ'ØR­

LYKKE et al. 1'978). 

As shown from all. t1)e island.s in t11.e eastern pa,rt 
, 

of the Svalbard. area, a consi.der-a,ble Holocene upl,ift 

nas been observed. We ther-e for'e uggest t'ha t the over­'s 

consolidated til:L represents a, La:te Weic1}selian ice s1}eet 

wl:}ich covered the central. Barents Sea and extended west­

ward onto Spitsbergenban'ken. 

An estimate of the extent of this ice s1)eet snortly 

before its brea:kƱup may be obtained by investiga,ting 

the distribution of giaciomar'ine sediments. In Bjør:n,øy-:­

renna, itself only giaciomarine sediments were recOvered. 

The remarkable thinning of the glaciomarine uriit' ups10pe 

starts a,t 325"",300 m w'ater depth (Fig. 6) which cQincides 

with the leve! of a till ridge at the mouth of Leir-:­

djupet, southeast of BjØrnØya {Fig. 6) (ELVERHØI and 

KRISTOFFERSEN 1978b). This ridge and the facies distri­

buti.on a10ng the slope in similar water depths are 

inteƲpreted to in,dicate the outline of the latest ice 

sheet in the central western Bal::'ents Sea. 

Core 76/3 in the 6uter part of Storfjordrenna 

(Fig. 2) lends 'support to the idea that a change from a 

glaciomarine environment to the present open marine 

condition,s took place towards the en,d of the Late Weichse­
l4lian. C dating of Astal"te sp. 20 cm be!ow the surface 

+
in the olive-grey unit, gave an age of 7230 -340 BP (T-

3333) This section represents the upper two-third,s• 

of tne olive-grey unit. Using this sedimentation rate 

(3 crn/1000Y) for the upper part of the olive-grey unit 

aS a first approximation, tne transition to the under­

lyin,g glaciomarine deposits 30-:-35 cm downcore, corresponds 
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to the end of tne Late Weiehselian (10,, 12,000 BP). 

In our model, BjØrnøyrenna is a ealving bay for a 

grounded Late Weiehselian iee sheet in the shallower part 

of the Barents Sea. Similarly, the glaciomarine sediments 

underlying the Holocene sed.iments Storfjordrenna, indi­in 

cate that Storfjordrenna also was a ealving bay. 

6.3. and finalremarks. 

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 as follows: 

l. 	 A grounded ice sheet covered 

summarized 

the shallower parts 

of the Barents Sea, extending down to approximately 

the present 300-325 m water depths in p'laces. 

2. 	 Glaeiomarine sediments were deposited in BjørnØY­

renna at this time. 

3. 	 During withdrawal of the iee sheet, glaciomarine 

sediments were also deposi ted on t'he lower parts 

of the slope of Spitsbergenbanken towards BjØrnøy­

renna. 

4. 	 A Late Weiehselian glaeial sedimentary environment was 

followed by open marine conditions, characterized by 

winnowing and intensive bioturbation of the uppermost 

0.5 m of the glaeial and glaeiomarine bottom sedi­

ments on the shallow bank areas. 

The depositional nistory outlined in this paper 

has not solved the mystery of the Barents Sea glaeiation, 

but wel10pe to have presented data and ideas w'hieh Will 

stimulate further researeh on the problem. 
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