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Twelve gravity cores have been Iithologically investigated. The sediments are of glacigenic and marine 
origin. Clasts from the glacigenic sediments are classified into 18 different crystalline and sedimentary 
groups. The study area can be divided into five petrographic provinces, the provenances of which are 
crystalline basement and sedimentary shelf rocks. The core sequences were divided into four regional 
(6, 3, 2 and l) and two local (5 and 4) Iithostratigraphic units. The oldest unit (6), a lill, is dominated by 
crystalline clasts in the western area and by sedimentary clasts in the central and northern areas; the 
eastern area is very mixed. The petrography of the till indicates the existence of a Late Weichselian 
Barents Sea lee Sheet in contact with the Fennoscandian lee Sheet. Unit 5, a debris flow, and unit 4, a 
glaciomarine sediment, were deposited in the early phase of the deglaciation. Unit 3, a larninated 
glaciomarine sediment, and unit 2, a homogeneous bioturbated glaciomarine sediment, were deposited 
from the time of deglaciation untill2 ka, and from 12 to lO ka, respectively. Close to the coast crystalline 
clasts dorninate, whereas the amount of sedimentary clasts increases offshore and stratigraphically 
upwards. Unit l was deposited in the Holocene and contains three different textural sediment types with 
relatively high carbonate content. 

Stig Vassmyr & Tore O. Vo"en, Department of Geology, IBG, University of Tromsø, N-9000 Tromsø, 
Norway. 

The present paper is based on lithological and 
petrographical investigations of the uppermost 
sediments, recovered by gravity cores, in the 
Ingøydjupet Trough and the western part of 
Nordkappbanken off northem Norway (Fig. 1). 
The area Iies in the southwestem part of the 
Barents Sea and links of the shelf areas outside 
Troms to the central Barents Sea. The purpose 
of this paper is to: (l) describe and discuss the 
origin of the uppermost sediments, (2) define 
petrographic provinces and their provenances, 
and (3) based on (l) and (2) discusse the late 
Weichselian glaciation and deglaciation pattem 
for the southem Barents Sea. 

Re. l. The late Quaternary depositional environ
ments have been analysed in detail in the And
fjorden and Malangsdjupet troughs and in the 
Tromsøyflaket and Fugløybanken bank areas off 
Troms and west Finnmark by Vorren et al. (1983, 
1984) and Hald & Vorren (1984, 1987). Similar 
investigations have also been carried out in the 
northem Barents Sea (Elverhøi & Bomstad 1980; 
Elverhøi 1984; Elverhøi & Solheim 1983). 

Re. 2. Petrographic provinces and provenances 
for late Weichselian and Holocene sediments in 
the Barents Sea have been studied by Dibner 
et al. (1970), Wright (1974), Edwards (1975), 
Bjærke (1979), Bjørlykke et al. (1978) and Elver
høi & Lauritsen (1984). 

Re. 3. In the last decade there has been much 
discussion about the extent and chronology of 
possible glaciation of the Barents Sea shelf and 
adjoining Arctic areas (Hughes et al. 1977; 
Grosswald 1980; Boulton 1979; Kvasov 1978; 
Solheim & Kristoffersen 1984; Vorren & Kris
toffersen 1986). We will address this topic by 
analysing source areas and transport directions 
of the clast fraction. 

Physiographic setting 

The main bathymetric feature of the investigated 
area (Fig. l) is the Ingøydjupet Trough, which is 
more than 400 m deep and is bordered by two 
bank areas, the Nordkappbanken to the east and 
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Tromsøyflaket to the west. To the north the 
Ingøydjupet trough terminates in the east-west 
running B jømøyrenna. 

Water masses in the study area consist of 
Atlantic water in the Norwegian Current (NC), 
lower saline water in the Norwegian Coastal Cur
rent (NCC) and mixed water masses in the north
east, where the Atlantic, the Norwegian Coastal 
and Arctic water masses meet. The sea-ice distri
bution in the Barents Sea varies throughout the 
year (Vinje 1977). The minimum ice cover occurs 
in August and September, when the areas north 
of ca. 77°N and east of Spitsbergen are covered 
by pack ice. The maximum ice cover occurs in 
March and April when the Barents Sea north of 
74°N and areas west of Spitsbergen are covered 
by pack ice (Fig. 7). 

Material and methods 
The gravity cores were taken during cruises with 
the University of Tromsø's research vessel 'Johan 
Ruud' in 1982 and 1984 (Table 1). The cores 
were split in two and various geotechnical and 
sediment-petrographic investigations were car
ried out including: colour determination using 
Munsell's Colour Charts, water content, shear 
strength using the fall cone test (Hansbo 1957), 
granulometric analysis by wet sieving and pipette 
analysis, carbonate content by gasometric analysis 
(Gross 1971), X-ray photography and pebble 
counts of the 1-2 mm fraction (Vorren et al. 
1983). Clasts > l  mm were studied using a bin-

Table l. Position, depth and length of the investigated gravity 
cores. The cores are referred to in the text and in the figures 
by their last digits only, e.g. core 82-T-8/1 is referred to as 
8/1. 

Latitude Longitude Depth Length 
Co re ("N) ("E) (m) (cm) 

82-T-8/1 71"26' 24°11' 327 196 
82-T-11/1 71"25' 23°19' 380 177 
82-T-13/2 71"24' 22°39' 427 333 
82-T-15/1 71"21' 21°50' 322 119 
82-T-17/1 71°32' 22°43' 415 302 
82-T-20/1 71°48' 23°45' 305 230 
82-T-22/1 71°43' 22°44' 390 295 
82-T-24/1 71°39' 21°48' 361 74 
84-T-27/5 71°57' 24°18' 283 180 
84-T-30/1 72°38' 24004' 331 130 
84-T-32/1 72°13' 24°59' 269 171 
84-T-37/1 71°17' 25"20' 296 112 
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ocular microscope and classified into 9 crystalline, 
7 sedimentary, l 'rounded quartz' and l 'others' 
groups. Statistical calculations of group fre
quencies were carried out after counting 300 clasts 
from each sample. 

Bedrock and sediments on the 
continental shelf 
In the Barents Sea and elsewhere on the 
Norwegian continental shelf there exists, based 
on seismic studies, an upper regional uncon
formity (URU) that separates various dipping 
reflectors from an overlying horizontal unit 
(Bugge & Rokoengen 1976; Rokoengen & Røn
ningsland 1983; Solheim & Kristoffersen 1984; 
Vorren & Kristoffersen 1986). 

Geophysical studies, studies of well data and 
clast analysis of the upper sediments show bed
rocks of possible Silurian to Pliocene age (Dibner 
et al. 1970; Wright 1974; Edwards 1975; Bjør
lykke et al. 1978; Bjærke 1979; Beskow et al. 
1980; Rønnevik 1981; Spencer et al. 1984; Faleide 
et al. 1984; Bugge et al. 1984; Elverhøi & Lau
ritzen 1984; Vassmyr 1986) (Fig. 2). These rocks 
comprise sandstones, evaporites, carbonates, org
anic-rich schists and different sand, silt and clay
stones. Palaeozoic clastics and carbonates are 
generally well cemented and more consolidated 
than Mesozoic and Cenozoic rocks (Spencer et 
al. 1984; Faleide et al. 1984; Gloppen & Westre 
1982; Dalland 1975; Edwards 1975; Elverhøi & 
Lauritzen 1984; McClelland 1982). The offshore 
crystalline rocks are Caledonian and Precambrian 
granites and gneisses (Chroston 1970; Gjerstad 
1977). 

The sediments above the URU, the upper sedi
ment sequence, are glacigenic in origin (Bugge 
& Rokoengen 1976; Elverhøi & Solheim 1983; 
Vorren et al. 1978, 1983, 1984; Solheim & Kris
toffersen 1984). Within the study area the thick
ness of the upper sedimentary sequence varies 
between more than 250 msec to less than the 
resolution of the sparker, i.e. lO msec (Fig. 3). A 
3.5 kHz profile across the Ingøydjupet indicates 
two units above the URU (Fig. 4). Unit A is 
interpreted to be a til!. Irregular relief on its upper 
surface is possibly due to iceberg plough marks. 
Unit B is an infilling unit confined to the trough 
area and is inferred to consist of glaciomarine and 
marine sediments. 
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Fig. 2. Subcrop map showing the main bedrock boundaries below the upper regional unconformity in the southem Barents Sea. 
The map is based on data from the mapping programs at the University of Tromsø, the Continental Shelf Institute (IKU) and 
other o pen sources (after Vorren et al., in press). Locations of investigated co res are shown. 

Lithostratigraphy 

Lithostratigraphic units. Based on co re descrip
tions and petrographical analysis, the stratigraphy 
for the upper sediments has been established 
(Figs. 5, 6). Four regional units (units 6, 3, 2 
and l) and two 'local' units (units 5 and 4) are 
established. In addition to this general litho
stratigraphy, a 10 cm thick sandy layer in core 
20/1 and a 20 cm thick diamicton in core 8/1 are 
stratigraphically placed between units 3 and 2. 

The age of the units was determined by radio
carbon datings, amino acid analysis (Hald et al. 
1989) and regional correlations. Four samples 
from unit 3 are radiocarbon dated, giving 
ages of 13,290 ± 240 BP (T-4914), 12,470 ± 
250 BP (T-6915), 12,160 ± 310 BP (T-6914) and 
11,930 ± 260 BP (AMS from Uppsala). There
fore, the minimum age for the lower part of unit 
3 and the underlying units (4, 5 and 6) is 13.3 ka. 
Two samples from unit l had radiocarbon ages 
of 8,480 ± 350 BP (T-5390) and 8570 ± 410 BP 

(AA-421) Calculated sedimentation rates based 
on the radiocarbon datings and on regional cor
relations indicate that the boundary between units 
3 and 2 is ca. 12 ka and between units 2 and l ca. 
10 ka. 

Unit 6 is a dark gre y diamicton. The upper contact 
of the unit is sharp. It is massive and contains 
skeletal fragments and a high abundance of clasts, 
more than 300 per 100 grams dry sediment. The 
water con tent is relatively low ( <20%) and the 
shear strength is > 15 kPa. The grain-size distri
butions reveal an unsorted sediment. The unit 
contains a mixed fossil foraminiferal fauna (Hald 
et al. 1989). Maximum thickness of this unit is 
unknown because the lower boundary was not 
penetrated. The unsorted and massive nature, the 
low water content and the mixed fossil assemblage 
indicate that this unit is a till. 

Units 5 and 4 are locally present between units 6 
and 3. Unit 5 is only observed in core 13/2. Unit 
4 is observed in two cores, 11/1 and 13/2. 
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Fig. 4. 3.5 kHz profile, line 58-82, across the lngøydjupet area. URU = Upper regional unconformity. 
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Fig. 6. Map showing the stratigraphy of the studied cores. 

Unit 5 is a grey diamicton which is structurally 
and texturally similar to unit 6, but has a higher 
water content and a lower shear strength. The 
amount of clasts is high, > 200/100 g dry 
sediment. The thickness is 15 cm. The upper 
boundary is gradual. Unit 4 is a dark grey bio
turbated sandy pelite. The upper boundary 
corresponds to the first visible lamina. The thick
nesses in the two cores where this unit occurs are 
15 and 20 cm, respectively. The water content is 
35-40% and the shear strength is about 7-8 kPa. 
The clast content is relatively high, with values 

3211 

2712� 
NORDKAPP 
BANKEN 

� 
72° 

.Jo o 

between 50 and 100/100 g dry sediment. The com
position and the stratigraphic position indicate 
that units S and 4 have a near glacial origin. Unit 
5 may be a de bris flow while unit 4, which is better 
sorted, may be a glaciomarine sediment deposited 
very dose to the glacier. 

Unit 3 is an olive grey to dark grey laminated 
pelite. The upper boundary is placed where the 
laminae disappear. The unit is observed in all 
but two cores. The greatest thickness (150 cm) is 
found in the trough, but varies from 25 to 150 cm. 
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Grain-size analysis shows two sediment popu
lations: (l) a sandy silty clay in the deepest cores, 
and (2) a sandy clayey silt in the shallower cores. 
The water content varies between 30 and 40% 
and the shear strength measurements give values 
between 5 and 8 kPa. The clast con tent is rela
tively low in the trough cores, generally <50/ 
100 g dry sediment. We interpret the unit to be of 
glaciomarine origin, deposited in an environment 
influenced by fluctuating influx of glacial melt
water. 

Unit 2 is an olive grey homogeneous bioturbated 
pelite. In the trough cores from Ingøydjupet the 
upper boundary is placed where clasts disappear. 
In shallower areas the upper limit of the unit is 
placed where there is an increase in the carbonate 
content. The unit is observed in all but one core. 
The thickness increases with depth and varies 
between 40 and 140 cm. Grain-size analysis shows 
the same two sediment populations as for unit 3. 
The water content is between 30 and 44%, and 
the shear strength measurements give values 
between 5 and 8 kPa. The amount of clasts is 
lower than for unit 3, < 40/100 g dry sediment, 
in the Ingøydjupet cores. We interpret the unit 
to be of glaciomarine origin, deposited in a distal 
iceberg environment. 

Unit l is an olive grey unit which is characterized 
by a high sand content and a relatively high 
amount of carbonate (normally > 20% ). The 
unit is generally heavily bioturbated. The water 
content is between 27 and 42%, and the shear 
strength is not measured because of the high sand 
content. The thickness increases with depth and 
varies between 5 and 50 cm. Grain-size analyses 
show three different sediment populations; sandy 
clayey silt in the trough, sand on the trough flanks 
and deep bank areas and gravelly sand in the 
shallowest areas. The two latter areas consist of 
biogenic carbonate and reworked clastic material, 
while the trough area consists of hemipelagic mar
ine sediments. The unit was deposited in an open 
marine environment. 

Clast petrography 
The 1-2 mm and > 2 mm fractions for all twelve 
cores were petrographically investigated. The 
fraction > 2 mm is relatively easy to classify, but 

NORSK GEOLOGISK TIDSSKRIFT 70 (1990) 

few clasts make the results statistically uncertain. 
The 1-2 mm fraction contains a sufficient amount 
of clasts for statistically valid calculations, but 
difficulties in identification arise due to the grain 
size, e.g. quartz grains 1-2 mm can be of plutonic, 
metamorphic or sedimentary origin. We experi
enced the greatest difficulty distinguishing 
between metasediments and well cemented sedi
mentary rocks, and between granitic and gneissic 
rock fragments. 

The clasts are classified into the following 
groups: Sedimentary: red sandstone, arkosic sand
stone, quartz sandstone, greywacke/glauconitic 
sand/siltstone, sandstone with CaC03, red mud
stone, grey mudstone, carbonates, and clasts with 
a high organic content/ coal. The first three groups 
are generally well cemented while the other sedi
mentary groups are less cemented. Crystalline: 
granite, gabbro, gneiss, mafic, micaschist, quartz
ite and metasedimentary rocks. In addition a 
'rounded quartz' group and a group for unclassi
fied clasts have been defined. 

Lateral and stratigraphic variations in clast 
composition make it possible to separate five 
petrographical provinces labelled A-E, (Fig. 7). 
The clast composition of the most frequent clasts 
in the glacigenic units in the provinces are plotted 
in Fig. 8. 

Province A is a crystalline province represented 
by only one core ( 15/1) in the western part of the 
investigated area. Quartzite, micaschist, granite 
and gneiss are the dominant clasts, constituting 
more than 85% of the population. Well cemented 
sandstones are the dominant sedimentary clast 
type, but constitute less than 8% of the total 
population. There are no stratigraphic clast vari
ations in the core. 

Province B is located in the central part of the 
trough, represented by five cores and is char
acterized by strong stratigraphic variations in the 
clast composition. Units 6 and 5 are dominated 
by grey mudstone, while the glaciomarine units 
(4-2) are dominated by quartzite. The ratio 
between crystalline and sedimentary clasts in unit 
6 is l: l. In units 4, 3 and 2 the ratio is 2: l. The 
crystalline clast compositions in units 6 and 5 are 
similar to province A. In units 4 to 2 the quartzite 
con tent is higher and the micaschist con tent lower 
than in province A. The sedimentary clasts in 
units 4 to 2 show a dominance of well-cemented 
clasts, with an increasing amount of mudstones 
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• CORE lOCATION 
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and greywackes from unit 3 to unit 2 in cores 
22/1 and 24/1. 

Province C, represented by two cores, is situated 
on the western ftank of the Nordkappbanken 
area. In unit 6, quartzite is the dominant crys
talline clast while greywacke/glauconitic sand
stones and quartz-sandstones are the dominant 
sedimentary clasts. Besides these three groups, 
most of the other groups are represented by high 
frequencies which give the unit a mixed character. 
The glaciomarine sediments are dominated by 
granite and gneiss among the crystalline clasts, 
and arkosic and quartz sandstones among the 
sedimentary clasts. The amount of crystalline 
clasts decreases upwards together with an increase 
in uncemented sedimentary clasts. 

71"1 
Fig. 7. Map showing 
petrographical provinces in the 
southwestem Barents Sea, and 
the interpreted iceberg drift 
border for icebergs derived 
from the Fennoscandian lee 
Sheet. The solid line 
indicating the modem 
maximum winter sea-ice 
extent in the Barents Sea is 
according to Vinje (1977). 
Location of the Dia-structure 
according to Kristoffersen & 
Elverhøi (1978). 

Province D, represented by only one core (37/1), 
is located north of Magerøya island. The clast 
petrography to a great extent corresponds to the 
geology found on the island with metasedi
mentary rocks, granites and different types of 
schists. Very few loosely cemented sedimentary 
clasts are found, but a high amount of well
cemented, red sandstones occurs in the province. 

Province E shows a northward increase in the 
amount of sedimentary clasts. The ratio between 
crystalline and sedimentary clasts is l : 2. The clast 
petrography is dominated by sandstones, mud
stones, greywackes and a significant amount of 
organic rich schists and coal. The sandstones are 
less cemented compared to those further south. 
The crystalline clasts are dominated by quartzites. 
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Fig. 8. Maps showing the 
stratigraphical and lateral 
distribution of selected clasts. 
Units 2-6 refer to the 
lithological units (Fig. 5) and 
letters A-E to the 
petrographical provinces (Fig. 
7). 

Discussion 

The petrographical investigations show that the 
clasts in the glacigenic sediments have two main 
provenances; crystalline basement and shelf sedi
mentary rock. The five identified petrographic 
provinces indicate that frequency and com
position of the clast population changed both 
spatially and temporally during the last glaciation 
and deglaciation phase. Based on the clast com
position we will discuss the deglaciation history 
and existence of a Late Weichselian glacier 
located in the Barents Sea. We will discuss the 

petrographic changes in the glacigenic sediments 
in the context of four specific time intervals 
related to the deglaciation history of the area 
(Vorren et al. 1988a), namely 18- 16, 16- 13, 13-
10 and < 10 ka (Fig. 9). 

Glaciation phase, 18-16 ka 

The Late Weichsel glaciation in the Barents Sea 
is still being debated. Theories range from no 
glaciation at all (Boulton 1979) to a total glaci
ation of the shelf (Schytt et al. 1968; Hughes et 
al. 1977; Rokoengen et al. 1979; Grosswald 1980; 
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Fig. 9. Tentative model for 
the deglaciation chronology of 
the Barents Sea. From Vorren 
et al. (1988a). The box 
indicates the Iocation of Fig. 
10. � 16,000-13,000 B.P. IQQI!13,000-10,000 B.P. 

Andersen 1981). Detailed marine geological 
investigations in the past few years indicate that 
the Barents Sea was glaciated several times during 
the Pliocene and the Pleistocene (Solheim & 
Kristoffersen 1984; Elverhøi & Solheim 1983; 
Vorren & Kristoffersen 1986; Vorren et al. 
1988a). Submarine ridges detected on detailed 
bathymetric charts and on seismic profiles are 
interpreted to represent moraine ridges deposited 
where the Barents Sea lee Sheet and the Fen
noscandian lee Sheet terminated in contact with 
each other during the Late Weichselian maximum 
(Vorren & Kristoffersen 1986). The moraine com
plex Iies southwest of the area investigated in this 
work (Fig. 10). 

The tills (unit 6) show lateral petrographic 
changes from province A toE (Fig. 1 1). A general 
northward decrease in crystalline clasts is 
observed. The 'anomaly' of province B (core 
13/2) is explained by the hetter access to the 
bedrock source, i.e. areas of less sediment cover. 
Actually, direct Late Weichselian subglacial ero
sion of the bedrock is only probable in province 
B, where the sediment cover is less than 
10 milliseconds (Fig. 3). The Triassic mudstone 
(J. Vigran & N. Aarhus, pers. comm. 1987), 
typical of the till in core 13/2, subcrops southeast 
of the co re location and indicates an ice movement 
towards the northwest. 

The till in province A (core 15/1) is primarily 
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composed of crystalline clasts. This till was prob
ably deposited more or less contemporaneously 
with the moraine ridges to the southwest (Fig. 
10). This indicates ice movement from the NE, 
the Barents Sea, at the location of core 15/1. 
However, preceding ice movements probably fol
lowed the lngøydjupet Trough towards the NW 
(as indicated by the petrography of unit 6 in co re 
13/2) transporting abundant crystalline clasts to 
the southern flank of the trough. Redeposition of 
these clasts probably occurred during the Late 
Weichselian ice movement towards the end 
moraines in the southwest. 

The till in province E (core 32/1) is composed 
of more than 70% loosely cemented, Cretaceous/ 
early Tertiary clasts, which have a provenance in 
the Barents Sea (Fig. 2). It is very likely that 
this till was deposited by a glacier located in the 
Barents Sea and not from the Fennoscandian lee 
Sheet. In the latter case one would expect more 
crystalline clasts in the sediments than observed. 

Early deglaciation phase, 16-13 ka 

The oldest radiocarbon date in unit 3, 13.3 ka, 
gives a minimum age for deglaciation of the area. 
The exact timing of the deglaciation is unknown, 
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Fig. l O. Reconstruction of the 
late Weichselian ice sheet in 
the southwestem Barents Sea 
based on the indicated 
moraine ridges (after Vorren 
& Kristoffersen 1986). 
Location of core 15/1 is 
shown. 

but data from similar troughs further south 
(Andfjorden and Malangsdjupet) suggest an early 
deglaciation phase from 16 to 13 ka, characterized 
by deposition of glaciomarine sediments with a 
sparse fauna (Vorren et al. 1984, 1988b; Thomsen 
& Vorren 1987; Hald & Vorren 1987). 

Unit 5 (the debris flow) and unit 4 (the oldest 
glaciomarine unit) were probably deposited dur
ing this early phase, as was the older part of unit 
3. The petrography in unit 5 is similar to the 
underlying till, which indicates that it derived 
from the till. Unit 4, composed of crystalline 
clasts, was derived from the receding Fenno
scandian lee Sheet. 

Late deglaciation phase, 13-10 ka 

Unit 3 and unit 2 were probably deposited as 
proximal and distal glaciomarine sediments in an 
iceberg environment. They were deposited during 
the recession of the Fennoscandian lee Sheet from 
the shelf area to the inner fjord area. These units 
show an increase in ice-rafted sedimentary clasts 
offshore and also stratigraphical upwards in the 
cores. This supports the idea of a Weichselian 
Barents Sea lee Sheet from which the iceberg 
rafted sedimentary clasts are derived. The Fen-
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Fig. 11. Histogram showing 
frequencies of clasts in unit 6 
in the different provinces, A, 
B, C andE. 
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noscandian lee Sheet produced crystalline clasts 
from the basement which were transported by 
icebergs to the southem provinces A, B and D. 
Province C on the western ftank of the Nord-

kappbanken acted as an intermediate area with 
approximately similar rafting frequencies from 
both ice sheets. 

The upward increasing amount of sedimentary 
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CORE 8/1 CORE 20/1 
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Fig. 12. Histogram showing the increase in loosely cemented 
sedimentary clasts from units 3 to 2 in province C. 

rocks from the Barents Sea lee Sheet, seen from 
unit 3 to unit 2 in province C (Fig. 12) and in 
parts of province B, is related to the distance from 
the sources. The Fennoscandian lee Sheet was 
located in the fjords at unit 2 time (Marthinussen 
1974; Sollid et al. 1973). The icebergs derived 
from the Fennoscandian ice sheet were probably 
smaller and had more complicated drift routes to 
the shelf area than icebergs from the Barents Sea 
lee Sheet. 

The decrease in crystalline clasts offshore can 
be related to the lack of crystalline clasts in 
samples from the Dia-structure (Fig. 7). The 
decrease indicates a northem ice drift limit for 
icebergs from the Fennoscandian lee Sheet 
between 72°30'N, which is the location of core 
30/1, and 73°15'N, which is the location of the 
Dia-structure (Fig. 7). 

Holocene, JO ka - present 

No ice-rafted debris was found in the Holocene 
sediments (unit l) in the Ingøydjupet cores. In 
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the trough, muds relatively rich in carbonate were 
deposited. On the trough ftanks and on the bank 
areas, more sandy and to some extent gravelly 
sediments occur. This pattem is caused by a high 
degree of winnowing producing lag deposits 
(Elverhøi & Solheim 1983; Vorren et al. 1984). 

Conclusions 
• The upper sediments in the southem Barents 

Sea can be divided into six lithostratigraphic 
units. The five lower units are of glacigenic 
origin and the upper unit is open marine in 
origin. Petrographic investigations of clasts 
from the glacigenic units made it possible to 
divide the area into five petrographic provinces. 

• The lower unit (unit 6) is a till deposited during 
maximum Weichselian. The till is dominated 
by crystalline clasts to the west; by grey Triassic 
mudstones in the trough; by a very mixed 
assemblage to the east, and by various sedi
mentary clasts to the north. 

• A debris ftow (unit 5) with till composition was 
deposited after unit 6. The area was deglaciated 
prior to 13.3 ka. Three glaciomarine units are 
identified. Unit 4, a homogeneous bioturbated 
sandy pelite, was deposited prior to 13.3 ka in 
a near glacier environment. 

• Unit 3, a laminated pelite, was deposited in a 
proximal iceberg environment 13.3 to 12 ka. 
Unit 2, a homogeneous bioturbated pelite, was 
deposited in a distal iceberg environment 12 
to lO ka. Crystalline clasts dominate the near 
coastal areas, while sedimentary clasts domi
nate the northem areas. The frequency of sedi
mentary clasts increases offshore and 
stratigraphically upwards. The northem drift 
limit for icebergs from the Fennoscandian lee 
Sheet carrying crystalline clasts lies between 
72°30' and 73°15'N. 

• Unit l is a bioturbated calcareous sediment 
which was deposited during the Holocene. It is 
composed of sandy pelite in the trough; of sand 
on the trough ftanks and deeper banks, and of 
winnowed lag deposits on the shallowest areas. 

Manuscript received April 1988 
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