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ANDERS ELVERHØI and ØRNULF LAURITZEN: 

Bedrock geology of the northern Barents Sea 
(west of 35° E) as inferred fronl the overlying 
Quaternary deposits 

Elverhøi, Anders & Lauritzen, Ørnulf 1984: Bedrock geology of the northern Barents Sea (west of 3YE) as 
inferred from the overlying Quaternary deposits. Nor Polarinst. Skr. 180: 5-16. ISBN 82-90307-26-6. 

Assuming that Quaternary sediments reflect the Iithology and age of underlying bedrock, a southeastwards 
stratigraphical younging is demonstrated in the northern Barents Sea (W of 35°E): l.Precambrian and Lower 
Palaeozoic rocks (HecIa Hoek) are exposed east of Nordaustlandet and around Kvitøya. 2. Upper Permian rocks 
extend east and southeast of Nordaustlandet and also east of Edgeøya in a narrow window. 3. Triassic and Lower 
Jurassic rocks are present north, east and south of Kong Karls Land and al50 north of Hopen. 4. Jurassic - Lower 
Cretaceous rocks are probably exposed at Storbanken and south to Sentralbanken and have a western boundary 
along the 300E longitude. The sequence in the Barents Sea seems more coarse-grained than the Mesozoic 
exposures of onland Svalbard. The exposure of successively older rocks to the northwest may reflect the 
northeastern part of the Svalbard archipelago's development as a predominanHy positive area through much of the 
Mesozoic and Cenozoic. 

Anders Elverhøi and Ørnulf Lauritzen, Norsk Polarinslitutl, P.O. Boks 158, 1330 Oslo Lufthavn, Norway. 
Received April 1983 (revised lune 1983). 

Introduction 

The northern Barents Sea forms a shallow 

platform of 150-250 m water depth bounded to 

the west by the Svalbard archipelago, to the east 

by Frans Josef Land and to the north by the shelf 

edge (Fig. 1). Our knowledge of the submarine 

geology of the area is poor and largely based on 

geophysical investigations and correlation with 
the geology of the surrounding islands. To the 

northwest, a basement with metamorphic rocks 

of Precambrian and Lower Palaeozoic age is 
assumed to be present, while Triassic Lower 

Jurassic rocks probably extend southwards to 

74°-75°N (Dibner 1978; Rønnevik & Motland 

1979; Dibner et al. 1981). North of Kong Karls 

Land the Mesozoic rocks are characterized by a 

gentle southwest dip, while the structure is more 

complex south of the islands (Kristoffersen et al. 

1984). A general southward younging of the 

Mesozoic rocks has been suggested by the pro

bable presenee of Cretaceous rocks on Sentral

banken and in the northern part of Bjørnøyrenna 

(Hinz & Schliiter 1978; Rønnevik & Motland 

1979; Bjærke 1979). 

Recent years' shallow geological and geophysi

cal investigations in the northern Barents Sea 

have shown the presence of only a thin « 5 m) 

veneer of Quaternary sediments above the bed

rock in most of the area (Elverhøi & Solheim 

1983; Kristoffersen et al. 1984). The sediments, 

till overlain by glaciomarine and postglacial 

(Hoiocene) deposits, are thought to be of rather 

local origin (Elverhøi et al. 1983; Pfirman pers. 

comm. 1983). The main objective of this paper is 

to identify lithological and stratigraphical provin
ces of the Quaternary sediments and relate the 

results to the geology of the underlying bedrock, 
based on studies of gravel and coarser sized 

clasts. 

Data acquisition and analyses 

The material used in this investigation is rock 

fragments (> 5 cm) from 93 dredge hauls in the 

northern Barents Sea (Fig. 1) obtained in 1980 

(Kristoffersen & Elverhøi 1980). The samples 

were classified in eight lithological cIasses or 

types, of which all but two are of sedimentary 

origin. Material from 19 stations (1 to 7 samples) 

were selected for thin section analyses. 

Additional palynological analyses were carried 

out on 71 rock fragment!> from 41 stations (Fig. l) 

(Bjærke 1980). The palynological studies also 
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Fig. 1 Locations of dredge samples listed in Figs. 2 and 
P: rock fragments. 
p: mud and sand sized material. 

included investigations on the finer fractions and 

mud « 75 11m) and sand (75I1m-lmm) (Fig. 1) 

(Bjærke 1982). (The results of Bjærkes' studies 

are incorporated in this paper.) 

Lithology 

General description. 

The lithology of the samples and their distribu


tion are shown in Fig. 2. In general one rock type 


predominates in any single station (Fig.3), but 

the large differences in Iithology between adj a


cent 5tations are often stri king. 


The eight lithological cIasses used as base for 

this study are as follows: 

1. 

2. 

3. 

3, showing stations for palynological analyses. 

Sandstone: Usually fine- to medium-grained, 


but with some coarser grains up to pebble size. 

The colours vary from grey to greenish and 


brownish with occasional darker brown 


weathered rims. Clay/quartz cement domina

tes but calcareous cement is also common. 


(Quartz sand inc1uded in ironstone is here 

c1assified as sandstone ). 


Siltstone: Of ten with grains of fine sand. 

Varying greyish and greenish colours. Clay 


present as thin laminae. 


Mudstone: Massive c1ay rich, mostly grey 


often with car bona te lime. 


4. Shale: Laminated c1ay rich, often dark grey to 
black. Contains silt/sand beds or nodules. 
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Fig. 2 Distribution of rock types. 

Station Sample 
No. No. 

Legend: 
Sandstone 

% 

Chert 

Number of 
pebbles in 

8 

81 

14 

7 

14 

27 

20 

12 

11 

10 

4 

5 

2 

5 

12 

7 

13 

8 

29 
44 

13 
11 

34 

17 

5 

18 

27 

77 

6 

51 

12 

3 
2 

8 

10 

29 

17 

27 

7 

19 

48 

21 

W Dolerite/basalt 

 Hecla Hoek rocks 

 Concretions 
* 	 ; Samples studied 

in thin section 
(see Table 1) 

 Siltstone 

 Mudstone 

 Shale 
 Limestone 
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 Chert and silicified limestone 

Hecla Hoek rocks 

Fig. 3 Map showing distribution of predominant lithologies (> 50%) based on rock fragments in the Quaternary 
deposits. 

5. 	 Limestone: Mainly biogenic, both micritic and 
sparitic. Mostly light coloured and fossilife
rous. 

6. 	 Chert: Dense fine-grained silicified lime
stones, shales and sandstones. Colours vary
ing from light to dark. Of ten fossiliferous. 
(Mainly related to the Kapp Starostin Forma
tion in Svalbard.) 

7. 	 Basalt (dolerite): Crystalline, dark to greenish 
volcanics/intrusives. (Probably associated with 
sills and dykes of late Jurassic/early Cret
aceous age.) 

8. 	Hecla Hoek: Crystalline and metamorphic 

rocks. Granites, gneisses and sediments. (Be
longs to the Pre-Devonian.) 
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Table L Samples from stations chosen for thin sections studies, showing dominant grain size, type of cement and 

texture. 

Sample Domirating Cement 
(staUon Rock type grain-size elav carb . 

pu"'ber) (Wentwort"') e ()o e() O 

20 , "nOy siltstc-c silt x X 
, sll tstone sil t x X 
c calcareous sil tstof18 silt X X 
O sandy sil tston e s ilt X X 
c sand,;, siltstone silt X X 
f sandy sil lslone It X , 
Q siltstone silt X 

24 a concreti or sand 
b sil ty sanCsto<"'€ fir;e sand x 
c conctetiop S8n ? 
O sands,::one medium sane X X 

27 , sandstene medium sand X 
3J • sa<"'ldstorwr- medium sand X X 

b sand stOfle medium sand X X 
c calcarecus sands tone fine sand x X 
d sandstor.e medium sand X X 
e sands tone medium sand X X 

>8 " sandstone fine sand X 
b sands tone fine sand X , 
c calcareous sa-'dstone rine sand X 

d calcareous sa'":dstone rine sand 
38/1 sands tone fine sand 

sandstone fine sand X 
5 silt micrite 
56 a calcareous sanestone fir>e sand x 

b calcareou$ sancstone X 
61 a silty micri<::e ela)' 

b calcareous sandstone fine sand X 
c sandst:J e fl ne sand X 
d calCi,jr eol)s slltstone silt X 

86n biosparite X 

a biesparite X 
b c-alcareous sl l silt X 

sandstor·e fine sand x I x 
11)6/1c conglo'"'erate 

Ix 
X 

107 san ostone sand 
11; sandstone fine sand ;X X 
117 a sands tone fine sand X 

c sands tone fine sand X X 
c sandstone medil,lffl sand X X 

l' 8/1 calcareou$ sandstene med i I,Im sand X 
123/1 hiosparHe X 
13' doio",icr i te clay 

• abundant () less abundant o t taces 

Quartz biturnen i Texture Comments 

e()O e() O 

X : faint bedding 
X X thinly lamirated tdoturbation ( 1) 

x x thinl y lamirated 
X bedde::l er ess-bedding 
X bedded cia,;, on bedding planes 
X 'vedde:! chattered fe ldspar 

:;Jedded clastie miea 

pyrite 
X , faint bedding parti:; porous 

iran oddes 
X beddeC chert cornmon 
X iran Qxides 
X homogen. / fa tnt bed, 

homogeneous 
homogen./fa-lnt bed, 

X homogen .I"'alnt chert common 
.1 fai nt bed 

bedded 
X X 'Jedded crosS bedding 

homogeneous grains rounded 
: : neous 

iron oxides 
X bed. 

t'omogeneous cross bedded (7) 

bedded 
homogeneaus 

X homogen. I 'aint bed. 
becded 

bival\les 
bivahes 

/faint bed. 

X homogen lfaint bed. 

parU)' doiomite 
X bedded 
X bedded 

ho;,:ogeneous 
X homogeneou$ 

X homo e.,eOU$ 
homegeneo..Js 

thinly laminated bi val ves 
t:edc d , 1 i thoclasts 

Thin section studies 
Thin sections were made to describe the rock 
types most characteristic for the stations, mostly 
with regard to the c1astics, but carbonate rocks 
were also chosen from five stations. The results 
from these studies are listed in Table 1, but the 

following additional features should be noted: 

The sands tones are all fine- to medium-grained 

and well cemented by either quartzlclay or 

carbonate cernent. Only sample 24b has some 

porosity left. Even samples with iron oxides, 

which normally exhibit porosity, are shown to be 

dense. 

The quartz grains normally have a rim of c1ay 
minerals (mainly illite) which give them a 

appearance. Clastic mica grains in the rocks are 

common, while grains of feidspar are rare. 
Quartz overgrowth is seen in most samples. 

Carbonate cemented sandstones are less abun
dant even though carbonate occurs in most 
samples, usually seattered throughout the rock. 

The size of the calcite grains is c10sely related to 

the size of the det rita l grains. In samples where 
the cement is dominated by calcite, parts of the 

rocks with poikilitic cement can be recognized. 

Siltstones are the second major group of 
cIasties studied, even though they occur in minor 

quantttJes. Quartz/clay cements dominate. 

Grains of fine sand are found within most 

siltstones, and clay is also an important constitu

ent. This content of different grain size often 

gives a thin laminated bedding, with detrital 

micas parallei to bedding. 



! 

• 

I 

Ble 

ale 

· 

· 

I ; h, 

J 

"" 

i 

j 

I 

10 

S4 

A. Ell'erhøi & ø. Lauritzen 

Table 2. Palynological analyses of rock fragments and of mud and 
sand sized sediment fractions. 

STAfION ROCK SED. 

! NO . TYPE TY. 

1 ) !':li It st 

sst 

Gfl 

GM 

14 shale 

shsJ fr 

.. t 

sst 

15 shal e 

si Hst 

$St 

GM 

GM 

16 si ltst 

sst 

GM 

GM 

1 a shale 

ss t 

sat 

mudst 

19 siltst 

sst 

sst 

20 shsle 

22 sst 

2J sst 

sst 

24 sat 

sst 

shale 

25 sS t 

G  

26 GM 

27 shsle 

sst 

28 sha le 

29 sst 

)0 PG 

PG 

)2 sst 

42 sst 

sst 

4) shale 

sil ts t 

47 s.t 

sst 

51 sst 

52 mudst 

shalf" 

PG 

pr, 

GRAIN STRATIGR. 
S I lE 

S 

· 

· 

· 

INTERVALS 

M 

'l 

G"D 

G, f) 

f 

r 

E 

q 

q 

E 

r 

· E, g 
E 

e 

r 

· E 

f 

E 

G 

E 

E 

r. 

e 

E 

E 

e 

e 

E 

E 

E 

9 

· G, f ,e 

9 

d 

9 

9 

g 

f 

E 

E 

· e 

· E 

PROBABLE EQVIV. COM-
STRAT I GR. UNrT MENfS 
IN SVALBARD 

Barr n 

Wilhelmøya Fm 

Agardhfj. Hb 

AqardhfJ. 'lb 

Rurikfj • Mb 

Oer,eerdalen Fm 

Barren 

f)e, perdalf:'n Fm 

Helvetiafj. Fm 

Rurikfj. b 

Rurikfj. Hh 

Agardh f j. Mb 

NOA 

NgA 

DeGeerdalen fm 

Rurikfj. -' b 

Rurikfj. 

Wilhelmøya Fm 

Rarren 

HelvEHiafj. fm 

Rer ren 

RurHfj. Nb 

flarren 

Rurikfj. t-1b 

Rurikfj. 'lb 

lielvetiafJ. Fm 

Rur-il.a j. Nb 

Rurikfj. Hb 

Harren 

,gA 

Oef;eerdalen Fm 

NOA 

DeGeerdalen Fm 

Wil helmøya Em 

Rarren 

Agardhfj. Mh 

Par ren 

rarren 

Rurikfj. Hb 

Runkfj. Hb 

Rurikf j. ml' 

Rurikfj# "b 

shal!! G 'ililhe}møya Em 

GH r .e · 

t.H • narren 
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STAT ION 
NO. 

ROCK 
TYPE 

SED. 
TY. 

GRA I N 
S IZE 

STRAT I GR. 
I NTERYALS 

PROBABLE EQUIY. 
STRA TI GR. UNI T 
IN SYALBARD 

COM-
MENTS 

55 GM 

GM 

NOA 

si l tst AgardhfJ. IIb 

sIl tst 

Ct·1 


GM 
 G, E 

59 GM DA 

GM G, r 

61 sst 


A6 shale 


89 shale 


106 sst 

107 sst 

109 sst 

112 sst 

11) shale 

sha le 

115 	 PG 

GM 

GI' 

116 	 shale 

sst 

GM 

GM 

117 shale 

mudst 

PG 

119 shale 

GM 

GM 

120 GM 

Gt·l 

121 GM 

GM 

131 shale 

133 sst 

mudst 

134 shale 

PG 

GM 

GM 

135 sst 

sst 

137 GM 

GM 

13A sst 

sst 

140 sst 

Gt-i 

r; 1 

Gil 

GM 

Wilhf"lmøya 	 Fm 

Iilhelmøya 	 Fm 

g, d 

Helvetiafj. Fm 

Helvetiafj. Fm 

Oer.eerdalen Fm 

E, q 

ri, f, [ Wilhelml'lya Fm 

AC)ardhfj. I'b 

Ruri\.:::f J. I'b 

I, O 

I, O 

Aarren 

NOA 

Ba 

8arren 

Barren 

Barren 

Barren 

NOA 

NDA 

NOA 

NOA 

NOA 

8arren 

Barren 

Nf)A 

NDA 

NOA 

NOA 

NOA 

Rarren 

NOA 

NDA 

NDA 

s ilt st: S l l t stone, sst: sandstone, mudst: mudstone 

SED. TY. 	 TYlle of Qu;lt p rnary serliment. r;1  : C)laciomarine df"fJosi ts. 
pr;: postglacial rlpposi ts. 

ROCK TYPE 

5, saod " Jim 1 mm. M, < 75 fJmGRAl N SI ZE: 

STRATI GR. F Iq. 5 
Sma 11 leUf'rs l nrll ('8 tE' t en tnt l ve rl<lting 

COMMENTS NDA: "O di arJrlOst 1(' RssemblsC)e [Hesent 
I NTERYALS 
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Palynological analyses 
The dated samples were referred to five broadly 
defined stratigraphical intervals and compared 
with equivalent palynofloras found in Iithostrati
graphical units in onshore areas (Table 2, Fig. 4). 
Of the 71 samples of rock fragments studied, the 
ages of 41 were determined with different levels 
of confidence. Age diagnostic species were found 
in 21 samples. Twenty samples were only tenta
tively dated based on comparison with onshore 
sequences with respect to kerogen composition, 
preservation and presence of characteristic, but 
more long-range species. Thirty samples were 
barren or produced none-diagnostic assemblages. 

Sand-sized sediments always produced a poor
er palynological assemblage than the finest frac
tion. This indicates that individual palynomorphs 
are present in the sediment, but concentrated in 
the clay and silt fraction. The age range found in 
the sediments are in general agreement with that 
found in the rock fragments (Table 2). 

The dated samples can be grouped into three 
provinces (Fig. 5): 

1. 	 A Mesozoic mixed province with predominan
ce of palynoflora suggesting an equivalence to 
the Helvetiafjellet Formation and Rurikfjellet 
Member of the Janusfjellet Formation (Lower 
Cretaceous) of Svalbard. This province is 
confined to Storbanken and northern part of 
Bjørnøyrenna, including Sentralbanken. 

2. 	A province with samples dated to the equiva
lent of the Wilhelm øya and DeGeerdalen 
Formations (Upper Triassic/Lower Jurassic) 
of Svalbard. This province forms a SW-NE 
trending belt around Kong Karls Land. 

3. 	The northernmost area is characterized by 
barren samples. 

The poor representation of Jurassic rocks has 
been explained in terms of the difficulties in 
recognizing this unit (Bjærke 1980). Alternative
ly, it may also be due to a possible thinning or 
erosion of this interval. On Kong Karls Land, the 
Middle and Upper Jurassic part of the sequence 
reaches a maximum of 70 m but is considerably 
thinner in most localities (Smith et al. 1976). 
Reworked Jurassic palynomorphs are present in 
some Lower Cretaceous assemblages, indicating 
erosion of Jurassic sediments during the Lower 

A. Elverhøi & ø. Lauritzen 
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H 

Fig. 4. Generalized lithological scheme of the MesolOic 
succession in Svalbard. Stratigraphical intervals D-H 
shown. 

Cretaceous. The distribution of Jurassic sedi
ments in the area is therefore highly uncertain. 

Discussion 
Provenance of the dredged sediments 
Knowledge of the origin of the recovered sedi
ments is essential for a meaningful discussion of 
the underlying bedrock geology. Most of the 
samp1es are from glaciomarine sediments. likely 
to have be en deposited during the withdrawal of 
the Late Weichselian ice sheet in the area 
(Elverhøi & Solheim 1983). Inve tigations of 
ongoing sedimentary processes outside calving 
glaciers on Svalbard indicate that the major part 
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FiS!. 5. Distribution of dated samples whithin the study area. Capitalielters refer to Fig. 4. Small lelteTs indicate 
tentative dated samples. o mud and sand sized material o barren or no diagnostic assemblages. 

of both the ice rafted material and the meltwater 
transported material is deposited relatively dose 
« 10-15 km) to the ice front (Elverhøi et al. 
1980; Elverhøi et al. 1983; S. Pfirman pers. 
comm. 1983). The part of the ice rafted 
material deposited dose to the ice front is in 
general localized at the sole of the ice, i.e. basal 
till. Numerous investigations have shown that 
such sediments are normally deposited/comminu
ted within 10 to 50 km (e.g. Gross & Moran 1971; 
Lindquist 1977; Haldorsen 1977; Vorren 1979). 
These results mainly account for till deposited 
during the ice recession, which may also be the 

case in the northern and central Barents Sea. A 
working hypothesis is therefore that the main 

part of glaciomarine sediments in the study area 
has a high probability of reflecting the bedrock 
geology in its vicinity. 

The shalelsandstone ratio 
The recovered lithologies are more coarse
grained than equivalent Mesozoic exposures in 
Svalbard. The depletion of shale could be ex
plained in terms of more intensive glacial com
minution of such fine-grained strata. However, 

shale fragments are predominant in till and 
glaciomarine sediments on the slope south of 
Hopen (Bjørlykke et al. 1978). Also, the same 
age range is found in the day and silt sized 
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sediments as in the rock fragments, indicating the 
ice rafted component and the finer grade mate
rials to have been derived from a common 
source. 

Stratigraphical provinces 
Crystalline or highly metamorphosed rocks from 
the Beda Boek basement is overlain by younger 
sedimentary sequences in Svalbard. Dominance 
of Beda Boek rocks is so prominent in the 
northern parts of the investigated area, that a 
weU defined Beda Boek province can be estab
lished around Kvitøya (Fig. 6). 

The cherts and silicified sandstones of lime
stones of the Upper Permian Kapp Starostin For
mation are normally easily distinguishable, partly 
because of their characteristic lithologies and 
partly because of their rich fossil content. This 
Upper Permian unit is an exellent stratigraphical 
and seismie marker horizon, which can be traced 
over large areas. Samples with Upper Permian 
dasts form the predominant lithology east and 
south of Nordaustlandet, indicating that such 
rocks may be present in the underlying stata (Fig. 
6). Permain and Triassic dasts were recovered 
from east of Edgeøya; the predominance of 
cherts suggests that Upper Permian rocks may be 
present in this area. Samples dated to be equiva
lent to the DeGeerdalen and Wilhelmøya Forma
tions, except for one (uncertain) late Lower 
Cretaceous dating, eharacterize the regions 
south, east and northeast of Kong Karls Land. 
No younger rocks seem to be present in the 
underlying strata in this area. 

The relatively few samples dated from the area 
north of Hopen, suggest an equivalence to the 
DeGeerdalen and Wilhelmøya Formations. 

These formations are exposed on the island, 
and we suggest that these rocks extend to the 
north. This is also in agreement with recent 
results of Dibner et. aL (1981). 

Even though material dated as equivalent to 
the Belvetiafjellet Formation and Rurikfjellet 
Member are predominant in the northern part of 
Bjørnøyrenna, Sentralbanken and Storbanken, 
Triassic and Jurassic assemblages have also been 
identified. However, the presenee of pre
Cretaceous material in the area is not necessarily 
indicative for exposure of these strata in the 
underlying rocks. The center of the Late 

A. Elverhøi & ø. Laurilzen 

Weichselian ice sheet is believed to have been 
located in the central, northern Barents Sea 
(Salvigsen 1981; Boulton et al. 1982; Elverhøi & 
Solheim 1983), with a successive northwar.d 
deglaciation. Material from the northern regions 
may then have been transported southwards, 
while the reverse situation is less likely. Accor· 
dingly, Sentralbanken is included in the Jurassic 
Lower Cretaceous province. 

The western boundary in the inner part of 
Bjørnøyrenna is drawn based on previously 
published data (Bjærke 1979; Dibner et al. 1981). 

Geological implications 

Assuming that surficial deposits reflect the geolo
gy of the substratum in the vicinity, the follow
ing summary can be made of the subsurface 
geology in the northern Barents Sea: 

In the northernmost regions, east of Nord
austlandet and around Kvitøya, our data support 
previous suggestions of exposure of Lower Palae
ozoic and older rocks belonging to the Beda 
Hoek base ment (Dibner 1978). 

Permian rocks (most ly Upper Permian) are 
found to extend off-shore south and southeast of 
Nordaustlandet as previously suggested (Orvin 
1940). Permian rocks are also exposed in a 
narrow v.indow east of Edgeøya. 

Triassic and Lower Jurassic deposits are found 
north, east and south of Kong Karls Land. The 
gentle dip north of Kong Karls Land and exposu
re of Permian rocks halfway between the island 
and Nordaustlandet indicate a limited thickness. 
To the northeast, sonobuoy measurements show 
a 3.45 km/s refractor at about 1 km depth 
(Eldholm pers. comm. 1983). Refraetion meas· 
urements on Triassic rocks on Edgeøya have 
shown velocities of 4 km/s (Elverhøi & Giønlie 
1981), and Triassic rocks may extend to a depth 
of about 1.5 km, where a 4.63 km/s refractor is 
present (Eldholm pers. comm.). However, sedi
mentological investigations on onland Svalbard 
indicate a maximum possible thickness of the 
who le Triassic succession on Edgeøya of about 
850 m (Worsley pers. comm. 1983). The base of 
the Triassic rocks is therefore most likely defined 
by the former refractor. 

The northward extent of Jurassic - Lower 
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Fig, 6, Map showing stratigraphical provinces for the Quaternary sediments, which are suggested to reflect the 
underlying bedrock, Onland geology in adjacent areas is indicated in squares. 

Cretaceous rocks has been suggested to be as far 

north as 74°-75°N (Rønnevik & Motland 1979). 
The rocks of Sentralbanken were first believed to 
be Mesozoic bY'Spjeldnæs (1971) and vary from 

Triassic (Dibner et al. 1981) to Jurassic - Lower 

Cretaceous (Rønnevik & Motland 1979; Bjærke 

1979) to Tertiary (Manum pers. comm. 1983). 

The data presented here indicate that the com

plex of Jurassic - Lower Cretaceous rocks ex

tends northward to Storbanken and has a western 

boundary along the 300E longitude. The Jurassic 

Lower Cretaceous rocks on Kong Karls Land 

have not be en identified offshore, except for an 

uncertain sample, very dose to the shoreline of 

the easternmost island. 

Although coarser-grained sandstone composi
tions and cernents in samples from the shelf seem 
to be similar to those of equivalent units on land 
we note especially the frequency of carbonate 
cement in Triassic rocks (Table 1, stations 33,38 

and 61). A similar cement is also typical for 

Triassic rocks on Edgeøya and eastern Spitsber
gen (Elverhøi & Grønlie 1981). 

The distribution of the stratigraphical provin

ces demonstrates successively younger rocks to 

the south east , which may be due to non

deposition or erosion of Mesozoic 

« 

Tertiary 

strata in the northern Barents Sea. The rocks on 

Edgeøya and Barentsøya have apparently been 

subjected to relative ly little overburden 1.5 
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km, Trondsen 1979), which implies the north

eastern part of the Svalbard archipelago to have 

been a predominantly positive area at ieast since 

the Triassic. The more coarse-grained Mesozoic 

rocks in the Barents Sea may then be explained in 
terms of a more marginal facies development as a 

response to uplift of this area. 
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Results of sonobuoys recorded during the "Ymer» expedition 'supports the idea that the Wandel Sea Basin 
sediments extend onto the continental shelL A seismie refraction traverse northeast of Kong Karls Land has 
yielded layers of average velocities 3.10,3.45,4.00,4.63,and 5.29 km/s. The section is interpreted to consist of a 
series of Mesozoic sediments overlying Permian c1astics with velocity 5.29 km/s. 
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Introduction 

In the summer of 1980 a multidisciplinary Arctic 

research expedition was carried out onboard the 

Swedish ice-breaker « The scientific pro
gram extended from Frans Josef Land westward 

to Northeast Greenland. The geological pro
gram (Schytt et al. 1981) also included geophysi
cal measurements such as PDR echosoundings 

(Eldholm et al. 1982), single channel seismic 
profiling, ship- and helicopter-borne magnetics, 
gravity, heatflow (Crane et. al. 1982), and 

seismic refraction measurements using expendab
le sonobuoys. 

As a part of the geological program five 
sonobuoy refraction profiles were measured on 
the inner continental shelf off Kronprins Christi
ans Land, Northeast Greenland (Fig. 1) and nine 
sonobuoys were recorded along a traverse north
east of Kong Karls Land (Figs. 2 and 3). The 
sonobuoys, model SSQ 41A, received signals 
from a 120 cu. inch Bolt airgun and the data were 
recorded on an EPC analog recorder. 

In this note we present the results of the 
surveys and a brief geologic interpretation. 

Northeast Greenland shelf 

The sonobuoys were recorded in partly open 
water 15-25 km off the coastline. Technical 
problems and ice conditions resulted in two 
profiles of moderate quality (Y3, Y5), whereas 
the other three are relatively poor. The data have 

been reduced by the slope-intercept method and 
corrected for seafloor dip. Only a few refractors 
have been mapped but the velocities are relative
ly consistent. The results are shown in Table 1 
and Fig. 4. 

The rocks exposed onshore belong to the 
Wandel Sea Basin containing slightly deformed 
sedimentary rocks, Carboniferous to Tertiary in 
age (Dawes 1976). Our resuIts exhibit ave rage 

velocities of 2.2, 3.5, and 5.0 km/s. We do not 

18 16 14 12 

14 12 

Fig. 1, Location of sonobuoy profiks on the inner 
continental shelf, Northeast Greenland. 
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Fig. 2. "Ymer» track and the magne tie anomaly field plotted along the ship's traek in the northern Barents Sea. 
The loeation of the sonobuoy traverse is shown by a thicker track line. 

feel the few refractors observed allow much of a 

geologic interpretation. However, the data do 

support the suggestion of Dawes & Soper (1973) 
that the Wandel Sea Basin rocks continue under
neath the continental shelf. 

Traverse northeast of Kong Karls 
Land 

On the retum trip towards Tromsø 
sailed between Kvitøya and Frans Josef Land 
turning southwestward toward Kong Karls Land 

with a stop at Kongsøya (Figs. 2 and 3). 
Along the southwestern leg toward Kongsøya 

we recorded a sonobuoy traverse as weU as 

bathymetric and magne ti c measurements. This 

part of the Barents Sea is geophysically relatively 
unexplored. 

The bathymetry along the ship's track shows a 

gentle relief with a system of shoals and depres
sions. Closer to Kong Karls Land, however, the 

-
sea f100r shallows as the traverse runs along a 

north-northeast trending ridgelike fea ture of 

which the islands are the emerged part (Fig. 3). A 

detailed discussion of the bathymetry is presen

ted in the accompanying paper by Kristoffersen 
et al. (1984) who have included the «Ymer» 

soundings in their maps. The seafloor geology as 
reflected by shallow seismic reflection studies and 
bottom samples is described by Kristoffersen et 
al. (1984) and Elverhøi & Lauritzen (1984). 

In Kong Karls Land the rocks have been dated 
as spanning the period from Late Triassic to 
Early Cretaceous changing from continental fac
ies in the Late Triassic/Early Jurassic to a marine 
environment in the Late and Middle Jurassic, 

returning to continental facies with volcanics in 

the Early Cretaceous. Moderate syn-depositional 

tectonic movements occurred and a minimum of 

six volcanic events has been suggested in the Late 
Jurassic/Early Cretaceous (Smith et al. 1976). 

On Kvitøya to the north only crystaJline and 
metamorphic assemblages are observed (Hjelle 

1980), whereas the Frans Josef Land archipelago 

exhibits sequences similar to those in Kong Karls 
Land (Smith et al. 1976). This may indicate a 

possible geologic continuity eastward across the 

northernmost Barents Sea. 

The sonobuoy traverse was shot between 37° E 
and Kongsøya (Fig. 3). The objective was to 
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obtain an end-to-end eonfiguration, starting a 

new profile when no identifiable refraeted arri
vals eould be obtained from the preeeeding buoy. 

With the exeeption of an about 12 km gap 

between profiles Y7 and Y8 all of the buoys were 

reeorded end-to-end. 

As no obvious eurvature was observed in the 
first arrival eurve, the sonobuoys have been 

redueed by pieking straight line refraeted arrivals 

using a eonventional slope-intereept approaeh to 

determine depth to the refraeting interfaees. For 

profiles reeorded end-to-end, we eonstrueted 

artifieial reversed profiles by connecting intereept 

times and revers ed points (Fig. 5). It the refrae

tors have a constant dip, one may ealculate true 

veloeities. All solutions have been eorreeted for 

sea floor topography. In some profiles it was not 

possible to identify refraeted arrivals from the 

sediments at the sea floor; therefore an assumed 

Nord
aust 
landet 

\ 
10 
• 

9 7 
• .. 

(;) 

200  

35 
Fig. 3. Location of sonobuoy traverse northeast of Kong Karls Land. Bathymetry from Kristoffersen et al. (1984). 

sea floor veloeity based on adjaeent profiles, has 
been used. 

The results are listed in Table 1 and plotted as 
a sei smie strueture seetion in Fig. 6. The ve loe

ities in the various profiles are quite consistent 

and typieal refraetors have been eorrelated. 

Average veloeities of 3.1,3.5,4.0,4.6, and 5.3 
km/s have been eomputed for the seetion. The 

3.5 km/s layer thins towards the northeast and the 

uppermost part of the sequenees has only been 

identified in profiles Y12 and Y14, where the 

waterdepth is quite shallow, yielding values of 

2.55 and 2.83 km/s, respeetively. Profile Y14 lies 

about 14 km southeast of a sparker refraetion line 

of Kristoffersen et al. (1984) who measured a sea 

floor veloeity of 2.3 km/s. 

The limited geophysieal and geologieal in

formation in this region makes a geologieal 

interpretation of Fig. 6 diffieult. However, we 
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Fig. 4. Sonobuoy results off Northeast Greenland. 

feel that our profile reveals a sequence of layered 
sedimentary rocks with a minimum thickness of 
2-2.5 km. 

In a study of bottom samples, assuming that 
the Quaternary deposits reflect the Jithology and 

age of the underlying bedrock, Elverhøi & 

Lauritzen (1984) have predicted a change in 

stratigraphy southeastward from Nordaustlandet. 

Upper Permian ages are indicated just offshore 

Nordaustlandet; Kong Karls Land is centered in 

a zone of TriassiclLower Jurassic changing to 
Jurassic/Lower Cretaceous south of the broad 

topographic high on which the islands are 10-

cated. The sonobuoy section lies in the central 
area of TriassiclLower Jurassic subcrop. Similar 

inferences have been made for the southern 

Barents Sea by Bjærke (1979). On the other 

hand, Faleide & Gudlaugsson (1981) have sug
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gested from multichannel reflection data that 

there of ten are differences in the subcrop confi
guration and the composition of the bottom 
samples. 

Kristoffersen et al. (1984) recorded seven 

sonobuoys in the nearshore are as north of Kong 

Karls Land, and one profile just south of Abel

øya. The sparker energy source only gave refrac

ted arrivals from the uppermost sediments. The 

velocities obtained were all in the range 2.0-2.5 

km/s, averaging 2.3 km/s. In some profiles a thin 

veneer of low velocity. 1.7-1.8 km/s, surficial 
sediments was recorded. Triassic sandstones exist 

in bottom samples in this region (Elverhøi & 

Lauritzen 1984), but Kristoffersen et al. (1984) 

note that seafloor velocities are significantly 

lower than what is observed in comparable 

sediments on Edgeøya and eastern Spitsbergen. 
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Table 1. Refraclor veloeities (km/s) and fayer thicknesses (km). Arbitrary veloeities are shown in brackets and an 
asterisk indicates apparent veloeity. 

Profile Location Water 
depth 

Vl/Hl V2IH2 V3fH3 V4/H4 V5fH5 V6 

Yl 80"22.5' N 14"59.8' W (2.20) 3.60-
.24 .26 

Y2 80°24.2' N 14"56.1' W 2.20- 4.59-
.24 .22 1.12 

Y3 80°17.7' N 14°37.9' W (2.20) 3.90* 5.05-
.32 .15 1.07 

Y4 81°00.1' N 12°19.1' W (2.20) 3.48-
.19 .19 .14 

Y5 81°04.8' N 11°17.9' W 2.15- 3.50* 6.45" 
.07 .07 .91 2.82 

Y6 79°24.9' N 36°58.8' E (2.60) 3.11 3.85 4.52 5.25* 
.28 .22 .27 

79"23.7' N 36°11.4' E (2.60) 3.00- 4.70-Y7 
.15 .24 .76 

79"24.1' N 34°51.6' E (2.60) 3.07 3.45* 5.08"Y8 
.28 .21 .20 .23 .55 .76 

4.02 4.70*79°23.4' N 34°03.3' E 3.11Y9 
.38 .84.27 

YlO 79°18.1' N 33°19.0' E (2.60) 3.06 3.55- 4.10 5.62 
.23 .17 .39 .28 1.13 

Yll 79"12.3' N 32°48.4' E 2.83 3.24 (3.54) 4.21 4.67* 5.50 
.13 .14 .43 1.18 

79°07.0' N 32°15.1' E (2.60) 3.00 4.06 5.24Y12 
.09 .24 .36 1.35 

Y13 79"01.0' N 31°32.9' E (2.60) 3.13 3.51 4.23* 5.07* 
.16 .12 .40 .40 1.05 

Y14 78°54.6' N 30055.8' E 2.55* 3.20- 4.49-
.12 .31 .63 .63 
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Fig. 6. Seismie structure section along the sonobuoy traverse northeast of Kong Karls Land. 

They suggest that higher porosities at Kong Karls 

Land and a regional change due to diagenetic 

influences, may imply a lowered velocity east

ward. 

Although local occurrences of Tertiary sedi

ments may exist, regional studies seem to in

dicate an absenee of such sediments on the 

Svalbard Platform and offshore the eastern Sval

bard islands (Faleide & Gudlaugsson 1981; Røn
nevik et al. 1982). Keeping in mind that conside

rable regional velocity differences can occur 

within rock units of comparable lithology and 

age, we have compared our results with those of 

Faleide (pers. comm.). They have related seismic 

velocities to subsurface geology and made gene

ral inferences which may prove useful. Although 

their analysis is mainly based on data from the 

western Barents Sea and does not cover the area 

as far north as Kong Karls Land the resuIts are 

considered important. Velocities in the range 

2.5-3.5 km/s are representative of the Paleocene 

and Upper Cretaceous section, 2.7-3.8 km/s in 

the Lower Cretaceous, 3.7-5.4 km/s in the 

Jurassic and Triassic section, and 5.0-6.4 km/s in 

the Permo-Carboniferous sediments. On the 

Svalbard Platform where the Cenozoic and upper 

Mesozoic sections are absent the velocities are 

slightly higher than those in the same sequences 

farther south (Faleide pers. comm.) For ex am

ple, Triassic sediments range from 4.3 to 5.5 km/s 

with sea floor velocities of 4.3-4.4 km/s dose to 

Hopen. 

Rønnevik et al. (1982) indicate schematically 

pre middle-Jurassic sediments to the east of Kong 

Karls Land. Furthermore, they have presented 

im isochrone map to seismic reflector Fl' This 

horizon is dated as Lower Permian by Rønnevik 

et al. (1982) but Faleide & Gudlaugsson (1981) 

have suggested it marks the tap of silicified 
cIasties of Upper Permian age. The 5.29 km/s 

refractor in Fig. 6 corresponds quite well with the 

FIreflector. 

These arguments indicate either dramatic late
ral velocity changes in the Lower JurassiclTriassic 

sections compared with the adjacent islands and 

the offshore region to the south and southwest, 

or the existence of post-middle Jurassic rocks 

along the sonobuoy traverse. The refraetion 

velocities could of course be in error, but 

correspond reasonably well with interval veloci

ties from an adjacent multichannel line. AI

though lateral changes cannot be ruled out, we 

tentatively propose that our results indicate that 

the layers shown in the seismie section are 

composed of predominantly Mesozoic rocks, 

including al80 Upper Jurassic and possibly Cre

taceous sediments. According to Filleide & Gud

laugsson (1981) this sequence is predominantJy of 

cIastie origin. 

In Fig. 2 we have plotted the magnetie anomaly 
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along the ship's track. The field is in general quiet 

except for a local excursion at about 80.40 N and 

a prominent peak to peak anomaly of 500 gamma 

over sonobuoys Y6-Y8. The seismic section does 

not appear to reflect structural changes associ
ated with the anomaly, consequently we interpret 

the top of the anomaly source to be located at 
least 2.5 km below the seafloor. We note, 
however, that Rønnevik et al. (1982) have 
mapped a narrow north-northeast trending gra
ben-like fea ture which intersects our profile at 

the location of the magnetic anomaly. This 
feature is observed at the level of the Fl horizon. 
It is probable that the faulting marks relief in the 

underlying magnetic base ment which is respon
sible for the anomaly. 
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The northern Barents Sea is dominated by NE SW trending ridges and intervening basins. Except for moraine/tHl 
deposits on the bank area at 77'30'N 34°E and piles of acoustically transperent sediment seaward of the melting 
glaciers on southern Nordaustlandet, generally less than 1O 15 meters of unconsolidated sediment occurs on the 
ridges and in shallCl"ll water areas. Basins locally eontain more than 40 m of unconsolidated sediment. Only the top 
meter of this unit appears to be modern. The rest was glacially deposited during the late Weichselian. 

Seismie profiles show southward dipping rocks south of the Nordaustlandet - Kvitøya high. Correlation with land 
geology and dredged rocks sugge st the strata to be Permo Carboniferous cherts and sandstones. Structurally, the 
eastern part of Kong Karls Land forms the core of a syncline trending along the island chain which marks the 
transition between gentle southward dipping strata to the north and structurally more complex strata to the south. 
The more complex structures represent more intensive regional deformation, possibly induced by salt movement or 
block fau!ting at depth. Seismic velocity of Triassic sandstone at the sea floor around Kong Karls Land is 2.3 km/s. 
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Introduction 
Knowledge of the bathymetry and submarine 
geology of the northeastern Barents Sea (north of 
7TN) has been sparse because the area is often 
covered with ice during the summer months. 
Nansen's chart (1904) of the North Polar Seas 
showed only a few available soundings north of 
nON, mostly near islands. Later Russian bathy
metric maps (KJenova 1960) appear to conform 
reasonably well with the most re cent informa
tion. Eggvin's (1963) map also displays the major 
features, but with significant discrepancies south 
of Kvitøya. The present navigational chart of the 
area (Chart 507 issued in 1969) only shows depth 
soundings along a dozen lines north of the 
latitude of Kong Karls Land (79°N). 

Published data on the northern Barents Sea are 
also few. The first regional summary of geologi
cal sampling in the Barents Sea, in the 1920's by 
the Academy of Science, in Moscow (Klenova 
1960), dealt extensively with the distribution and 
character of bottom sediments. More recently, 
workers at the Polar Scientific Research Institute 

... Contribution No. 5145 from the Woods Hole 
Oceanographic Institution. 

of Marine Fisheries and Oceanography (PINRO) 
in Murmansk and (NIlGA) in Leningrad directed 
their attention to pre-Quaternary deposits of the 
Barents Sea (Dibner et al. 1970; Dibner 1978). 

This paper deals with some of the results of a 
1980 reconaissance geophysicallgeological surve y 
by Norsk Polarinstitutt (Norwegian Polar Re
search Institute) and Oljedirektoratet (Petro
leum Directorate) in cooperation with Woods 
Hole Oceanographic Institution. The scientific 
program inc!uded bathymetry, shallow seismic 
reflection and sonobuoy measurements, suspen
ded matter sampling, and bottom photography. 
In this paper the bathymetry and seismic results 
are emphasized. 

Data acquisition 
A chartered 155 foot sealer/ice breaker, Mtv 
NORVARG, was used to collect 1900 line 
kilometers of shallow seismic reflection measure
ments and sediment samples at 146 stations 
during a 34-day cruise in the northern Barents 

Sea 10 August - 12 September 1980 (Fig. 1). 
Positioning was by a Magnavox MX-ll05 inte
grated satellite/Omega receiver. As log and gyro-
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information had to be entered manually, naviga

tional accuracy is estimated to be 500 to 1000 

meters. 

An EG&G sparker (Max. 4.3 kJoules) system 

was used as energy source. Signals were received 

by a 200 element 50 meter-Iong streamer and 

displayed on an EPC graphic recorder after band 
pass filtering (50-500 Hz) and also recorded on 
analog tape. Short range seismic refraetion mea
surements were made in shallow water with 

AN/SSQ-41A sonobuoys and 1 kJ sparker as 
energy source. Depth soundings were made with 
a Simrad 38 kHz (Skipperlodd) echosounder 

recording on wet paper. Sediment cores were 

obtained with a 3 meter lang 110 mm diameter 

gravity corer; a pipe dredge was used for 
dredging. 

Bathymetry 

A bathymetric map of the northern Barents Sea 
(Fig. 2) has been compiled based on the 1900 km 

of echo-sounding data collected by NORVARG 

augmented by data from the YMER-80 Expedi

tion and a subsequent 1981 cruise in the Nord

austlandet area. The YMER data (navigation 

and bathymetry) were kindly made available by 
Dr. O. Eldholm (Univ. of Oslo). The area south 

of Kong Karls Land and west of 300E was 

surveyed by Norsk Polarinstitutt in 1972 with 5 

km line-spacing using Decca Hi-Fix navigation. 
Data from the area east of 300E and south of 
19°N were provided by Fiskeridirektoratets Hav
forskningsinstitutt, Bergen (The Oceanographic 
Research Institute of the Fisheries Directorate). 
North of about 80030'N, however, the map is 
based primarily on seattered soundings given on 
Nautical Chart No. 507, and as such the bathy
metry in this northernmost area should be consi

dered only schematie. 

The southern and middle portions of the study 

area are dominated by a number of ENE-WSW 
lineaments that sugge st a regional structural 

trend. South of Kong Karls Land (the Svensk øya

KongsØya-Abeløya island chain) is the Hinlopen 

Basin; maximum water depths reach 350 m, but 

the basin is best defined by the 300 m contour. 

The basin shoals slightly to the east, before 
deepening to greater than 300 m in the eastern

most part of the study area. The south-eastern 

portion of the basin shoals to less than 100 m, 

while in the south depths are less than 200 m. 

The structural high of the Kong Karls Land 

islands continues towards the east as a series of 

shallow banks, the large st ane being more than 

20 km across. North of the island chain is the 

Kongsøya Basin, also trend ing in a ENE-WSW 

direction. Again, the deepest parts of the basin 
exceed 350 m, thereby dividing the basin into twa 

parts, ane in the east and the other in the west. 

The 300 m contour is apen to the east, but 

probably closed to the north. On the other hand, 

the 250 m contour clearly apens to the north and 
connects with the basin north of the Kvitøya

Nordaustlandet Straits. 

Kvitøya has severaI banks off its northwestern 

and southwestern corners, with water depths 

shoaling to less than 50 m on the south side. 

Because of the sparse soundings north of the 

straits, the basin' west of Kvitøya is difficult to 

define. However, depths locally exeed 500 m (the 
greatest depths noted in the entire area) and are 
generally greater than 350 m. The available data 

are not condusive as to whether the basin is apen 

or dosed to the north. We feel that it is dosed, 

based on the very few. soundings which show 

depths generally less than 200 m north of the 

basin and also because hydrographie data in

dicate that North Atlantic water enters the 

Barents Sea from the eastern side of Kvitøya; if 

the western side were apen to the north, it also 
would transport North Atlantic deep water. 

Bathymetry on the north side of Nordaustlan
det is also poorly defined. Nevertheless, YMER 
transects in the area show a trend of deeply cut 
narrow basins (ane in excess of 300 m) that 
apparently cut perpendicularly to the shoreline. 
Presurnably these basins represent offshore con ti
nuations of the fjords on the north shore of 

Nordaustlandet. Although data are few, these 

basins presurnably dose to the north. Depths on 

the northern shelf range from 100 to 150 m, with 

Iocal shallows associated with small islands. 
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BATHYMETRY 

Depth In corrected meters 

Contour jnterval 50 meter 

.. 

Fig. 2. Bathymetric map of the northern Barents Sea compiled from soundings collected by vessels using satellite 
navigation or more precise eJectronic positioning systems (Decea Hi-Fix). Data sources north of Kong Karls Land: 
the Norsk Polarinstitutt Svalbard Expedition 1980 and 1981, the Swedish YMER-expedition 1980. and the 
Norwegian Petroleum Directorate Survey 1980. Data sources south of Kong Karls Land: Nautical chart (Decca 
Hi-Fix navigation) and Fiskeridirektoratets Havforskningsinstitutt (area east of 310E). Depth in corrected meters. 
Eastern and southern coastline of Nordaustlandet updated from Landsat imagery by K. Svendsen (pers. comm.). 
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Geological outline of islands 
adjacent to the northern 
Barents Sea and hypothesis on 
the glacial history 

Geology 
The Barents Sea is bounded to the north and west 
by islands forming the sub-arctic part of the 
Barents shelf. The geologic and glacial history of 
these islands provide a first overview of the major 
geologic and glacial events whleh must be reflec
ted in the submarine geology of the northern 
Barents Sea. 

The Frans Josefs Land archipelago to the 
north east (Fig. 1) encompasses a total of 132 
islands within a 360 km X 230 km area, with 87% 
of the archipelago presently covered by glaciers. 
The exposed sedimentary section (total thickness 
of 2300 meters) is mainly continental sandstones, 
siltstones, c1ays and sometimes brown coal rang
ing in age from Late Triassic to Early Cretaceous 
interrupted by a section of LateiMiddIe Jurassic 
marine shales and thinly bedded siltstones (Dib
ner 1957, 1961, 1970; Pirozhnikov 1958). The 
presenee of older lower Carboniferous coal
bearing rocks has been inferred from boulders 
found at severaI localities (Dibner 1970). 

Victoria Island, located at 80°08' N, 36°45' 
is the westernmost part of the Soviet Arctic 
(Fig. 1). The island covers an area of 2 km X 
4 km and is capped by a glaeier except for a 
50-80 m wide and 400 meter long beach on the 
NNW side. Boulders and graveJs on the beach 
are dominantly MiddJe Carboniferous (Moscovi
an) limestones and silicified limestones with 
occasional gneiss boulders (Horn 1932; Klenova 
1960; Klubov & SoJoveva 1972). Horn (1932) 
speculated that the crystalline boulders may have 
been brougt to the island by lee; all authors 
consider Carboniferous rocks to be present be
neath the glaeier . 

Kvi tøya , the easternmost island in the Svalbard 
archipelago(Fig. 5), is covered by the Kvitsjøkulen 
glader except for two small areas: Kræmerpynten 
and Hornodden in the east where gabbros and 
diorites outerop, and Andreeneset to the west 
where gneisses, migmatites and granites are 
exposed (Hjelle 1978). 

The eastern and southern part of Nordaustlan
det is covered by an lee dome. Isolated outerops 
on the eastern part of Nordaustlandet and the 
adjacent island of Storøya, are gabbros, meta
gabbros, amphibolites and paragneisses. The 
rocks are considered Caledonian or older (A. 
Hjelle pers. comm.). At Isispynten (79°40'N 
26°45'E) boulders of fossiliferous Permo
Carboniferous rocks (Fig. 5) have been observed 
in a moraine (A. Hjelle pers. comm.). The 
southernmost outcrop of sedimentary rocks in 
Nord-austlandet is Permo-Carboniferous grey 
fossiliferous limes tone and chert bands overlain 
by Triassic shales (Sandford 1926; Thomson 
1953). 

In the eastemmost part of Spitsbergen, Triassic 
rocks are exposed along the coast of Olav V Land 
(Orvin 1940) and on Wilhelmøya overlain by 
Jurassic strata (Klubov 1970; Worsley 1971). 

Barentsøya and Edgeøya are covered by Trias
sic sediments with small outcrops of Permian 
limestones and chert (Lock et al. 1978; Klubov 
1965). Lower Triassic rocks are fully marine 
shales and siltstones (>300m thick), with black 
phosphatle and bituminous shales in the upper part 
(thickness 50-100 m.) Above a possible hiatus 
are upper Triassic siltstones and shales (80-150 m 
thick) overlain by sandstones (>400 m thick) 
deposited as a major deltaie complex advancing 
from the northeast (Lock et al. 1978; Flood et al. 
1971). Intrusions of sills and dykes are wide
spread on Barentsøya and on the western and 
southern part of Edgeøya and the magmatle 
activity probably occurred during Late Jurassid 
Early Cretaceous. 

The rocks on Kong Karls Land range in age 
from Late Triassic to Early Cretaceou" and were 
laid down in an environment which changed from 
continental (porous sandstone ) to fully marine 
(clays, shales and limestone) and back to conti
nental (interbedded sandstones and Javas) (Smith 
et al. 1976; Worsley & Heintz 1971). Moderate 
syndepositional tectonic movements are inferred 
from lack of continuity of beds within the marine 
Kongsøya Formation Pliensbachian-Barre
mian). Lava flows are present within this 
formation and the overlying continental Kong 
Karls Land Formation; at least six volcanic 
episodes of Late JurassidEarly Cretaceous age 
can be discerned (Smith et al. 1976). The rocks 
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on Kong Karls Land form a broad anticlinal or 
dome-like structure. Minor tlexures and gentle 
folds have a N-S axial trend. 

The top of the succession on the island of 
Hopen to the south overlaps the base of the 
succession on Kong Karls Land. The lithology of 
the three Late Triassic formations is a lowermost 
sequence of interbedded sandstones and shales 
overlain by fully marine shales followed by tluvial 
sandstones at the top (Smith et al. 1975). The 
strata are tlat-lying cut by WNW-ESE high angle 
faults or monoclines. 

Gladal history 
As only limited data on the submarine geology of 
the Barents Sea have been available, inferences 
on the glacial history of the area have been drawn 
from rai sed beaches in the Svalbard archipelago, 
Frans Josef Land, and Novaja Zemlja as weU as 
glacial deposits in the Pechora area to the south. 
Divergent conclusions have been reached regard
ing the extent of the Late Weichselian Barents 
Sea (25,000 - 10,000 years B.P.) ice cover: 

L Non-glaciated (Boulton 1979); 

Il. Limited glacial cover on the western banks 
and in the deep troughs (Bjørnøya and 
Storfjordrenna) (Matisov 1977, 1980; Elver
høi & Bomstad 1980); and 

Ill. Total glacial cover (Schytt et al. 1967; 

Grosswald 1980). 

The depositional environment implied by these 
models differs considerably.Regional geological 
sampling shows widespread occurrence of till on 
the bank areas and in the northeastern upper 
reaches of Bjørnøyrenna and the appearance of 
pre-Holocene glaciomarine sediments below 300 
meter water depth in Bjømøyrenna. From this 
evidence Elverhøi & Solheim (1983) conclude 
that Bjørnøyrenna and probably also Storfjord
renna were calving bays for a grounded ice sheet 
in shallower areas during Late Weichselian time, 
supporting the concept of at least a partial icc 
cover. 

Sediment distribution 

Two types of data with differing penetration and 
resolution were used to determine the distribu
tion of unconsolidated sediments. First, shallow 

y. Kristoffersen. J. D. Milliman & J. P. Ellis 

seismic retlection (sparker) measurements yield
ed a subbottom penetration of 50--150 msec, with 
a resolution of about 10 msec limited by the pulse 
length of the spatker source. Second. a total of 
134 gravity co res «3 meters), 11 large grab 
samples (1 m3), and 91 dredge hauls were recov
ered from 105 localities in the study area. The 
results of the sediment sampling were reported 
by Elverhøi & Solheim (1983). 

Most shallow areas are devoid of unconsoli
dated sediments. Large boulders of pink granites 
and gneisses were dredged from the ridge north 
ofKvitøya. Southwest of the island the content of 
the dredge hauls changed southwards from cry
stalline rocks to sandstones. Sandstones also 
dominate in rocks recovered around Kong Karls 
Land and its northeast submarine extension. 

A bottom of soft mud with a num ber of brittle 
stars, sea urehins and abundant tracks is evident 
on bottom photographs from the deeper areas. 
Muddy sand with pebbles occurs on the bank to 
the southeast of Kong Karls Land where moraine 
accumulations appear to be present. In the 
shallow areas around Kvitøya the bottom is 
paved by stones and boulders swept clear of finer 
deposits. Brittle stars and sea cucumbers are 
present everywhere in the area. 

Although most areas eontain only a thin veneer 
«10--15 meter) of unconsolidated sediment, 
local accumulations can reach thicknesses of 
30--50 meters, and in one case more than 80 
meters (Figs. 3 and 4). The unconsolidated sedi
ments may be c1assified into two types: 

1) Most obvious is the acoustically transparent 
sediment that oceurs primarily within the basins 
(Fig. 4, profile A). Thicknesses locally exceed 60 

m and are assumed to lie in the deepest portions 
of the basins, although this cannot be confirmed 
with the limited profile coverage. In the basin 
north of Kong Karls Land, the transparent sedi
ment pile laps up onto the southern basin wall, 
but the greatest thickness (>80 meters) appears 
to be along the axis of the basin. Sediment eores 
(stns. 84, 119 and 120 in Fig. 1) show that this 
sediment eontains an upper unit «140 cm) of 
soft, dark grey, organic-rich mud overlying mud 
with a downeore increase in sand and pebble 
eontent. Presurnably the upper unit represents 
modem sediment deposited over a gJacial marine 
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(Late Weichselian) unit. In the basin south of 
Kong Karls Land, sediment thicknesses (max. 

thickness 30 m) in the central portion are 

localized, but the most prominent layer occurs in 

the depression to the south with thicknesses 
exceeding 35 m. The bottom sediments (stns. 49 
and 50) are a thin (40 cm) unit of dark olive grey 
mud (modern) with an occasional drop stone 
overlying a gravel-rich sandy mud (glacial 
marine). 

Acoustically transparent sediments in shallow 
water appear to be derived from the input of 
sediment-laden glacial meltwaters. South of 
Nordaustlandet a number of sediment lenses 
(max. local thickness 40 m) extend southward 
from the Bråsvellbreen glaeier (Fig. 4, profile B). 
An upper 0.6 m thick unit of brownish sandy mud 
grades into alive grey colored sediments of 
similar texture below. Seattered pebbles are 
present throughout (stns. 67, 69 and 71). A thin 
draping «12m) of acoustically transparent sedi

ment is also found east and southeast of Edge
øya. Another occurrence is the infilling of' the 
high ly dissected ridge north of Kvitøya. 

2) The other sediment type is partly acoustically 
transparent; local internal reflectors and uneven 

topography can res ult in diffraction patterns in 
the seismie records (Fig. 4, profile C and D). 
Gravity cores recovered from these areas were 
only 10 to 20 cm long due to stiff and coarse 
nature of the bottom sediments. Large grab 
samples obtained 0.7 m sections of pebble-rich 
sandy mud (stns. 54, 116, 133, 134, 136 and 137). 
This sediment type is interpreted as tills. In the 
seismie section it occurs only on the bank in the 
southeastern part of the study area with addi
tional small accumulations southeast of Kongs
øya and northward eastnortheast of Kong Karls 
Land (Fig. 3). 

Shallow structure and geology 

The lack of unconsolidated sediment cover and 
general exposure of underlying bed rock gave 
only modest sub-bottom penetration to the spar
ker signal. Average penetration was in the range 
50 to 100 msec, only rare ly exceeding 120 msec. 

As a result, we cannot trace individual reflectors 

over longer distances. This problem is com
pounded by steeply dipping strata often present 

in the profiles - slopes greater than 3° are not 

uncommon - as well as the wide spaeing between 

profiles of this reconnaissance survey. However, 
a general impression of the geology of the area 
can be gained from a study of the available 
sparker profiles. 

Most noticeable is the basic difference in the 
structure north and south of Kong Karls Land 
(Fig. 5). To the north the strata tend to tip 
towards the southeast, with slopes of 1-3°. A 
gentle sync\ine is crossed at 79°30'N 33°E and a 
steep antic\ine at 79°30'N 34°30'E, which compli
eate the regional pattern. The transition from the 
Paleozoic crystalline rocks of Kvitøya and its 
environs to younger sedimentary deposits in the 
south is not apparent in the sparker data. 
However, crystalline rocks were dredged around 
Kvitøya (stns. 131, 109 and 110), while sand
sto nes were most abundant to the south (stns. 
130, 86, 113 and 114). 

The ENE-WSW trending Kong Karls Land 
structural high (Figs. 2 and 5) appears, at least in 

its eastern part (300E-32°E), to be a broad 
sync\inal fea ture of the same trend as the island 
chain with antic\ines superimposed on its 
southern flank (Fig. 6). On Kongsøya and Svensk
øya the generally flat-Iying strata has weak 

undulations with N-S axial trends (Smith et al. 
1976). The Kong Karls Land high also appears to 
mark the transition to a structurally more distur
bed area to the south. The dips of strata, while 
generally less than 3°, can reach as much as 7°. In 
spite of the overall complexity there is a general 
impression of a regional southward dip of the 
strata south of about 78° 40'N. Most of the faults 
se en in the study area, are around 77°N 34°E, 
again sugge sting a greater degree of structural 
complexity to the south. 

Sandstones, chert, and silicified limestone, 
together with crystalline rocks, are the most 
predominant lithologies recovered in the dredge 
hauis. A subordinate amount of shale was re
covered, although this lithology may be under
represented due to its lesser erosional resistance 
or over-represented because of the greater ten
dency to be removed by dredging. The relative 
abundance of the different lithologies has been 
investigated by Elverhøi & Lauritzen (1984). 
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GEOLOGIC STRUCTURES 

_I- Crossing of syneline 

.......... Crossing of anlicline 

Apparent dip direction 

Fig 5. Shallow geological structure data from the seismic reflection (sparker) data shown in Fig. L The geology of 
Barentsøya and Edgeøya from Lock et al. (1978), of eastern Spitsbergen from Orvin (1940), of Nordaustlandet 
from Orvin (1940), Thomson (1953), F100d et al. (1%9), and Hjelle (1978). of Storøya and Kvitøya from Hjelle 
(1978), and from Kong Karls Land as reported from Smith et al. (1976) and Worsley & Heintz (1977). Finds of 
Permo-Carboniferous boulders in moraine at Isispynten, eastern Nordaustlandet, communicated by A. Hjelle 
(pers, comm.). 
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Fig. 6. Digitized shallow seismie record section along 30° East meridian from 78QN-79Q30'N across Kong Karls 
Land structural high with lithology in dredge hauls (rock c1assification by 0. Lauritzen, pers. comm.). Profile location 

indicated by heavy arrows in Fig. 5. 

Sandstones appear in the deeper troughs east 
and west of Kvitøya and are dominant south to 
76°N except in two areas where chert and 
silicified limestone fragments predominate: 
1. a window extending from off-shore eastern 

Spitsbergen and southeastern Nordaustlandet 
eastwards to 79°30'N 31°E; 

2. a window extending east from Edgeøya to 
about 30oE. 

These windows crossed by the N-S profile along 
the 300E meridian (Fig. 6) indicate that chert
bearing strata are probably present within the 
south western part of the ridge at 79°30'N 31°E 
and exposed in the core of an anticline south of 
Kong Karls Land. In the latter case, the role of 
glacial transport on the distribution of rock 
fragments is uncertain. 

A total of ten sonobuoys was shot in the 
nearshore area (water depths <50 meters) of the 
Triassic rocks on Kong Karls Land and east of the 
Permian outerop on Barentsøya in an attempt to 
reia te the seismie velocity of the sea bed to the 
geology of the islands. The values obtained are 
all in the range 2.0-2.5 km/s with an average of 
2.3 km/s (Fig. 7). Some sections indicate a thin 
overlying layer of low velocity (1.7-1.8 km/s) 
surficial sediment. Triassic sandstone is the domi
nant lithology in the dredge hau Is around Kong 
Karls Land and the measured seismie velocity is 
significantly lower than what is observed for 
sandstones of comparable age (V p=4.0 km/s, 
porosity <5%) on Edgeøya and in Agardhbukta 

on eastern Spitsbergen by Elverhøi & Grønlie 
(1981) as porosities on Kong Karls Land seem to 
be higher (15%) (Edwards 1979). A sea floor 
veJocity of 4.6 km/s observed northeast of Ba
rentsøya, is comparable to velocities measured 
(4.8 km/s) in the chert-bearing Permian rocks 
outcropping on the adjacent beach on Barents
øya. Velocities of 3.4-3.8 km/s were observed in 
Triassic shales on Edgeøya by Elverhøi & Grøn
tie (1981). 

Discussion 

Sediment distribution and its relation to 
glacial history 
The distribution of unconsolidated sediments in 
the northeastern Barents Sea has an important 
bearing on the controversy of a Late Weichselian 
ice cover in the Barents Sea. The most striking 
observation is the relatively small volurne of 
unconsolidated sediment present (Fig. 3). With 
the exception of local accumulations of acousti
cally transparent sediments in the deep basins 
and locally around present glaeiers, and moraine 
complexes on the bank area around 7r30'N
34'E, unconsolidated sediment is eve ry
where less than 15 m thick. There is insufficient 
seismie coverage to define the distribution of 
moraine complexes in relation to the overall 
morphology of the bank area at about 
77°30'N 34°E (Fig.3). With their crests generally 
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Fig. 7. Sound velocity at the sea floor in km/s measured with sonobuoys using 1 kJoule sparker as energy source. 

few tens of meters shallower than the average 

level of the western part of the bank, the 

eomplexes may have been deposited in front of a 

glaeier tongue extending from a loeal iee cap 

covering the shallower bank areas east of 35°E. 
Cl4 dates available so far (Elverhøi & Solheim 

1983) are in the range 6000-8700 yrs. B.P. (stns. 
106, 120, 137) from whole bivales of Asterte 

species found at depths of 10-35 cm in the 

sediments and testifies to the proximity of the 

sites to a glaeial environment well into the 
Boloeene. 

Two other important pieees of information are 
the general presenee of firm pebbly mud (inter

preted as till) in water depths less than 300 meters 

in the Barents Sea (Elverhøi & Solheim 1983) 
and 100 meters of Boloeene relative uplift on 

Kong Karls Land deereasing northwards and 

westwards to 70-80 meters on Nordaustlandet, 

Edgeøya and Barentsøya (Salvigsen 1981, 1978; 
Boulton 1979). The major portion of the uplift 

being Early Boloeene, together with the sedi
mentological evidenee, strongly suggest the pre

senee of a Late Weiehselian iee sheet at 1east 

covering the shallower parts (present water 

depths less than 300 meters) with the outer parts 

of Bjørnøyrenna and Storfjordrenna being ealv
ing bays (Elverhøi & Solheim 1983). 

If indeed a Late Weiehselian iee sheet (before 

8000 years B.P.) eovered the shallower parts of 

the Barents Sea, ave rage loeal sedimentation 
rates of 2,5-6.0 m/lOOO yrs. are required to 

aecount for the 25-55 msee of sediment deposited 

in the basin north of Kong Karls Land (assuming, 

of eourse, that the entire seetion is Boloeene in 
age). These rates se em high, particularly in light 
of the faet that modem non-glacial sediment 
cover is only about 1 m. Bowever, a restrieted 

depression surrounded by g\acial landmasses on 
three sides during the Late Weiehselian would 
trap sediments earried in suspension by glaeier 
meltwater ri vers with particularly high sediment 

yield during the deglaciation period. A somewhat 

analogue situation oecurs at present, with promi

nent plurnes of muddy water emerging in front of 

the BråsvelIsbreen ice streaql south of Nord

austlandet. The suspended sediment sinks to the 

bottom within 10-20 km of the ice front, but a 

benthic boundary layer can be traced southward 

at least to Edgeøya (S. Pfirman pers. comm.). 

Shallow structure and geology 
The generally southward dipping sedimentary 

section south of Kvitøya and Nordaustlandet 

beeomes folded and faulted along the Kong Karls 

Land high and in the area to the south. For lack 
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of more conclusive evidence, Smith et al. (1976) 

tentatively relate the folding of Jurassic marine 

Kongsøya Formation on Kong Karls Land to 

post-Barremian (mid-Cenozoic) movements cor

responding to the west Spitsbergen Orogeny. 

Lava flows from at !east six volcanic episodes 

spanning the Kimmeridian to Barremian or later 

are present and syntectonic disturbances are 

manifested in the section. On Barentsøya and 

Edgeøya the Triassic rocks are on ly gently 

folded, although more intense local deformations 

appear to be related to post-Triassic probably 

latest Jurassic/earliest Cretaceous intrusions 

(Lock et al. 1978). 

In Frans Josef Land the Triassic and Jurassic 

deposits form paratectonic folds and flexures 

(dips up to 10--15") whose orientation is presently 

uncertain (Dibner 1970). The overlying lower 

Cretaceous strata are significantly less disturbed. 

Intrusion of sills (2-70 m thickness) and dykes 

(2-150 m thickness) took place during the lowerl 

middle Jurassic, through the end of the lower 

Cretaceous (Cenomanian) with a major Aptianl 

Albian extrusive phase. 

In view of the evidence cited above it seems 

tempting to relate a major part of the deforma

tion seen in the shallow seismic records to the 

regional magmatic/tectonic activity culmination 

in the Early Cretaceous where additional disturb

ances inducted by salt movements or block 

faulting at depth may have been a part. 

The structural high formed by the crystaJline 

rocks of northern Spitsbergen and Nordaustlan
det, Storøya and Kvitøya forms the northern 

boundary of the sedimentary basins in the Ba

rents Sea. South of this axis, strata of predom
inantly sandstones (?) dip south towards Kong 

Karls Land (Fig. 5). The presence of fossiliferous 

Permo-Carboniferous boulders (A. Hjelle pers. 

comm.) in a moraine at Isispynten, Nordaustlan

det (79°41'N 26°40'E), abundant chert fragments 

(Permian ?) dredged from the ridge at 

70030'N 30"30'E, together with Middle Carboni

ferous (Moscovian) silicified limestone boulders 

and outcrop (?) observed on Victoriaøya (Klubov 

& Soloveva 1972), represent our main sources of 

information as to the age of the sedimentary 

succession of the northern-most part of the 

Barents Sea. On western central Nordaustlandet 

(Wahlenbergfjorden), the Middle Carboniferous 

(Moscovian) to Triassic section rests on folded 

and eroded Hecla Hoek (pre-Devonian) dolo

mites, mudstones and quartzites with a distinct 

unconformity (Lauritzen 1981). It is therefore 

likely that the Middle Carboniferous sea trans

gressed a now east-west trending Spitsbergen

Kvitøya structural high and the Lower Carbonife

rous coal-bearing basin of Frans Josef Land 

farther east. Thus, the observed control on post 

upper-Paleozoic sedimentation exerted by the 

high ground on northern Spitsbergen can, to a 

first approximation, be extrapolated eastwards 

past the longitude of Kvitøya. 

The Triassic to Early Cretaceous rocks on 

Kong Karls Land form the core of a syncline 

which die out towards west and east (Fig. 5). 

Preliminary work on palynomorphs from the 

dredged material in the study area indicates a 

southeastward younging of rocks outcropping (?) 

at the sea floor (T. Bjærke pers. comm.). 

Smith et al. (1976) noted the remarkable 

similarity tn the development of the rock succes

sion on Kong Karls Lan.d to that of Frans Josef 

Land. This is comparable with the observed trend 

of sea floor bedrock age provinces (Elverhøi & 

Lauritzen 1984). 

The relative abundance of chert fragments 

found at stations along 78°N may indicate older 

(Permian ?) rocks exposed in a window or be a 

resuIt of glacial transport. The latter is likely if 

the interpretation of Faleide & Gudlaugsson 

(1981) which place the F-reflector (top Permian 

at a depth of 1.6 seconds (two-way traveltime) at 
78°N 28°E, is correct. 

Regional variation of diagenetic effects strong
ly influences seismie velocities (Elverhøi & Grøn
lie 1981). This is clearly exemplified by velocities 

of 2.0--2.5 km/s observed in the nearshore area of 

the Triassic rocks of Kong Karls Land as compa

red to velocities of 3.0--4.0 km/s of the Tertiary 

basin of Spitsbergen (Elverhøi & Grønlie 1981) 

and around 4 kmls for the Mesozoic rocks on the 

Spitsbergen Bank (Edwards 1975). Stratigraphic 

inferences using seismic velocities therefore re

quires great caution when applied to the north

eastern Barents Sea. 
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Conclusion 

Improved bathymetric data from the northem 

Barents Sea have delineated ridges (water depths 

5(}.-lOO meters) extending northeast from Kong 

Karls Land and southwest from Kvitøya. The 

surrounding basins (water depth 350 meters) are 

Iinked through pass age ways whieh are about 100 

meters shallower. 

Very small amounts of uneonsolidated sedi

ments are present in the northem Barents Sea. 

Only a thin blanket of modern and glaeimarine 

(?) sediments eovers the eonsolidated roeks 

except for Joeal aecumulations of: 

l. 	 acoustieally transparent sediments in the deep 

basins and outside glaeier streams, and 

2. 	 moraine eomplexes on the bank area around 

77°30'N 34°E. 

A Late-Weiehselian ice sheet is believed to have 

at least partly eovered the northern Barents Sea. 

During its waning stage a 50 m thiek seetion of 

glad marine sediments aeeumulated in the basin 

north of Kong Karls Land trapped by surround

ing glaeiers. Modern sedimentations has led to 

the aeeumulation of about 1 m of overlying 

sediment. 
The western part of Kong Karls Land and its 

submarine prolongation lie along the axis of a 

syncline. The island ehain marks transition be

tween monotonously southward dipping strata to 

the north and more eomplex struetures to the 

south. 

It is likely that the situation seen on Nord

aust landet where Middle Carboniferous and 

younger sediments uneonformably lap onto Hec

la Hoek rocks (Lauritzen 1981) is generally 

applicable along the northem Spitsbergen-Kvit

øya structural high. 

Seismic veloeities of 2.0--2.5 km/s in the near

shore area around Kong Karls Land are much 

lower than observed for rocks even in the 

Tertiary basin of Spitsbergen and may be related 

to higher porosities. 
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Compilation of seismie velocity measurements 
along the margins of the Norwegian - Greenland 
Sea 
Myhre, Annik M. 1984: Compilation of seismic velocity measurements along the margins of the Norwegian
Greenland Sea. Nor. PoiarinsI. Skr. 180: 41-61. ISBN 82-90307-26-6. 

Refraetion and wide-angle reflection measurements collected during the last 20 years on the margins of the 
Norwegian-Greenland Sea have been analysed in terms of regional variations in the seismie velocities both laterally 
and vertically. As.a first-order approximation a linear increase of velocity with depth is representative for the main 
part of the sedimentary seetion. The data from the uppermost sediments are more seattered but indicate a .5-.8 km 
thiek zone in whieh the velocity inereases non-Iinearly with depth. The vclocity distribution clearly reflects the main 
geological provinces along the margin. Of particular importance is the observation that the western Barents Sea 
margin can be divided in two separate regions bascd on the velocity-depth funetions. South of Bjørnøya the 
Cenozoic sedimentary wedge exhibits an unusually low velocity gradient, .3s - [. Velocity gradients in this range are 
generally observed in the world's major deltas. North of Bjørnøya the velocity gradient attains a value of .75 
This study al 50 indicate5 that variations in refractor velocities from the same interface may be caused by former 
overburden. The limited num ber of measurements on the East-Grcenland margin and the Jan Mayen Ridge 
suggests a similar velocity stratification as observed on the conjugate parts of the Norwegian margin. 

l 

Annik M. Myhre, Departmenr of Geology, University of Oslo, Blindern, Oslo 3, Norway. Received April 1983 
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Introduction 

During the last deeade a large number of seismic 

refraetion and wide-angle refleetion profiles have 

been reeorded in the Norwegian-Greenland Sea 

and adjaeent areas. Most of these profiles have 

been obtained as a part of exploratory regional 

studies. 

The objeetive of this study is to eompile and 

analyse the existing data in order to establish 
regionally eharaeteristic features in the veloeity 

distribution, both laterally and vertieally. The 

profiles on oeeanic erust have earlier been 

deseribed by Myhre & Eldholm (1981). This 

work is therefore restrieted to profiles on the 

continental margins and the Jan Mayen micro

eontinent. The eontinent-oeean boundaries of 

Talwani & Eldholm (1977) have been applied. 

Data and data presentation 

This study is based on a compilation of all 

published refraetion and wide-angle reflection 

profiles including a small number of still unpub

lished data. We have not reanalysed any of the 

profil es but relied solely on the published in

formation. The profiles have been edited and 

stored on a computer file which allows simple 

retrieval and display of the data. A total of 

approximately 600 profiles are presently avail

able. The various data sources are listed in Table l; 

l shows the distribution of the profiles. It is 

evident that the coverage of the eastern margin is 

quite extensive whereas only a few measurements 

exist off Greenland. 

Exeept for the very few profiles measured 

befare 1970, the majority are reeorded by the 
sonobuoy method as unreversed profiles (Le 

Piehon et al. 1968). The data have been almost 

exclusively redueed by the slope-intereept meth

od (Ewing et al. 1939) resulting in a seismie 

seetion eonsisting of layers with eonstant veIod

ties. Many of the later surveys, however, have 

also made use of the wide-angle hyperbolas. The 

resulting interval,doeities have been integrated 

in the final solutions used here. 

The veIocity distributions are iIlustrated by 

sei smie strueture seetions, histograms, velocity

depth eurves and isopaeh maps. The isopach 

maps show the thickness in kilometers between 

the sea floor and a given refraetor. 

The seismie strueture is shown here in dip 

sections on the margin, and profiles on either side 

have been projeeted onto the seetions. The 
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Table I. Lisl ol dala soun'es used in this study 
------_._-- ---_ ... __ ... _._-_ .. ---- _ .. 

Source Area: 

Ewing &. Ewing 1959 Regional 
Houtz, Ewing & Le Pichon 1968 SW Barents Sea and Lofoten Basin 

Eldholm & Ny,æther 1969 Lofoten-Vesterålen margin 
Eldholm 1970 Møre and Nordland margin 
Eldholm & Ewing 1971 SW Barents Sea 
Hinz & Moe 1971 Norway Basin 
Sundvor 1971 SW Barents Sea 
Sundvor & Sellevoll 1971 Lofoten margin 
Talwani & Eldholm 1972 Norwegian margin (60-70° N) 
Eldholm & Windish 1974 Regional 
Renard & Malod 1974 Barents Sea 
Sundvor 1974 S Barents Sea 
Sundvor, Sellevoll & Haugland 1974 and Nordland margins 
Sundvor, Eldholm, Haugland, 1975 Norwegian margin and 
Sellevoll & Bruland Barents Sea 
Sundvor & Eldholm 1976 NW Barents Sea 
Eldholm & Talwani 1977 Barents Sea 
Houtz & Windisch 1977 W Barents Sea 
Sundvor, Eldholm. Gidskehaug 1977 Svalbard margin 
& Myhre 
Hinz & Schlilter 1978 Barents Sea 
Garde 1978 Jan Mayen Ridge 
Eldholrn, Sundvor & Myhre 1979 Lofoten margin 
Sundvor. Gidskehaug, Myhre 1979 Jan Mayen Ridge 
& Eldholm 
Lamont-Doherty Geol. unpuhL Regional 
Observatory 

eorrelation between single profiles is based on 

approximate similar ve\oeities and depths in 

adjaeent profiles. The scatter in velocity values 
makes the eorrelation difficult in many cases. 

However, a systemati!.: analysis using profiles both 

along and to the side of the seetion may improve 
the reliability of the eorrelation. One may obtain 

estimates of the variation of the rdraetor veloci

ties by computing ave rage velocities and standard 

deviations for correlated refractors. It there is a 

eontilluouS velocity inerease with depth the 

slope-intercept solution normally yields a multi

layer model with small velocity contrasts which 

might cause difficulties in the refractor correla

tion. 

A velocity interval of .2 km/s have beell used in 
the histograms. This interval appears to distin

guish between refraetors of regional charaeter. 

We caution, however, that the number of 

measurements tends to deerease with depth, a 

faet which should be kept ill mind when evaluat

ing the absolute numbers of velocities. 

Two kinds of velocity-depth curves, standard 

and relative, have been used. The standard curve 

shows depth from the sea floor plotted against 

the velocity. Data from all profiles in a given 

region are plotted and a representative velodty
depth curve is computed by fitting a higher order 
polynomial by the least square method to the 

data seL In mallY areas there is a relative ly rapid 

increase in velocity with depth and a large 

apparent scatter between the single measure

meuts in the upper .5 km of sediments. On the 

other hand, the deeper part of the section 

normally exhibits a much more systematic veloci

ty-depth relationship. To remove the effect of the 

uppermost sediments we have constructed a 

velocity-depth curve for each profile assuming a 

linear velocity increase between the individual 

refractors. Then the upper .5 km has been 

removed and all the velocity-depth curves shifted 

to the origin. In this relative velocity-depth 

diagram the maximum and minimum velocity 

gradients have been marked by straight lines. 

This kind of presentation of ten reflects regional 

differenees quite well. 

The term «low-velocity sediments» has been 

used by some authors to describe the upper 
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Fig. 1. Locations of profil es and seismic strncture sections (1-5). Base map from Talwani & Eldholm 
(1977). Vøring Plateau denoted VP. 
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sedimentary sequence of velocity less than 2.5 

km/sec representing unconsolidated and semi

consolidated sediments of Cenozoic age (Talwani 

& Eldholm 1972). Here, a similar definition is 

used but without inferences with respect to the 

age of the sediments. 

In the following discussion the margins are 

divided in to regional geological provinces. The 

division is guided both by the seismic veJocities 

and available geologic information. In the Ba

rents Sea the 19° E longitude marks the eastern 
limit for the study area between Norway and 

Bjørnøya. Farther north the eastern boundary 

follows a straight line from Bjørnøya to the 

southern tip of Spitsbergen (Sørkapp ). 80° N 

demarcates the study area to the north while the 

shallow transverse Greenland-Iceland-Faeroe 

Ridge forms the southem limit. 

The Norwegian margm 62-70° N 
The margin off Norway between 62-70° N is 

divided into: 

1. Lofoten-Vesterålen 67-70° N 

2. Nordland-Vøring Plateau 64--68° N 

3. Møre 62-65° N 

There are no distinct geological boundaries be

tween these regions but differences in sediment 

thickness, velocity distribution and the distribu
tion of ridges and basins have made this division 

natural. The Lofoten-Vesterålen margin is quite 

narrow with a very steep continental slope. It is 

also different from the adjacent shelves as there 
is little or no low-velocity sediments. The two 

southern are as lie on either side of the landward 

continuation of the Jan Mayen Fracture Zone. 

The Nordland margin includes the V øring Pla
teau at a depth of about 1500 m, whereas the 

slope off Møre plunges gently into the Norway 

Basin (Fig.l). Rønnevik et al. (1975) have shown 

that the shelf off Møre is a naturai extension of 

the North Sea Basin. The southem boundary, at 
62° N, has been chosen because of limited 

refraction data south of this latitude. 

A.M. Myhre
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The most significant observation is the absence of VElOCITY (km/sl 

low-velocity sediments at the sea floor on the Fig. 2. Histograms of seismic refraetion ve10cities 62
main shelf. However, a narrow wedge of low- 70° N. 
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Fig. 3. Relative velocity-depth diagram for individual profiles on the Lofoten-Vesterålen margin. (Eldholm et al. 
1979). 

velocity sediments exists on the very outermost 

part of the shelf. The histograms (Fig. 2A) show 

quite clearly the difference between the shelf and 

slope. Regional refraetors with average velocities 

of 2.8, 3.3, and 5.3 km/s have been identified 
(Table 2). The 5.3 km/s refractor is defined as 
acoustic basement and interpreted to represent 
crystalline rocks (Sund vor 1971; Eldholm et al. 
1979). 

The vertical velocity distribution is illustrated 
in Fig. 3. Although the velocity gradient varies 
somewhat between profiles, the individual profi
les generally exhibit a first order velocity increase 
with depth. A velocity gradient of 1.0 8-1 appears 

tion and subsidence had been similar over most 

of the shelf one would expect similar velocity

depth curves. Thus, the deviation of the line Il 

may be explained if Røst High has been buried by 

approximately an additional 1.5 km of the sedi
ments which later on have been eroded without 

changing the elastic rock parameters which were 
established by the former overburden. 

There is no evidence that this part of the 

margin is structurally separated from the margin 

Table 2.Average velocities, standard deviations and 
number of measurements (N). 62-7(f' N. Velocities in 
kmls. 

A: Lofo ten-Vesterålen 
representative for the area. 	 Ave.vel 2.8 3.3 

The 3.9 km/s refractor velocity has also been 	 St.dev. .11 .15 .17 .23 

N 10 17 21 18
plotted as a function of overburden (Fig. 4) 

B. Nordland margin revealing a pro bable linear increase with depth of 
2.2 3.4 4.2 5.2Ave. vel. 

burial. The individual refractor values have been St. dev. .12 .16 .28 .27 .28 
split into two groups (I and Il), which yield N 16 19 16 20 16 6 
similar velocity gradients. Line Il represents 

C: Møre margin 
velocities on the Røst High (RH in Fig. 5). By 

Ave. vel. 1.9 2.2 2.6 3.4 
shifting line Il down about l.S km, it forms a St. dev. .28.09 .10 
natural continuation of line I. It the sedimenta 16 17 7N 

5.3 

5.2 
.20 
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Fig. 4. Velocity increase as a function of overburden for 
the 3.9 km/s regional refractor on the Lofoten
Vesterålen shelf. 

on either side, Rather, it appears that the 
high-velocity sequence dips below gradually 
thickening low-velocity sediments both to the 
north and south (Fig. 5). The velocities in 
Vestfjorden are similar to those on the Lofoten 
shelf, Vestfjorden forms a southward plunging 
basin apening up onto the Nordland margin 
(Jørgensen & Navrestad 1979). 

The two regional sedimentary refractors, 3.3 
and 3,9 km!s, are observed in the entire Lofoten
Vesterålen region, In general, these refractors 
follow the base ment topography, thus forming 
the characteristic system of subsurface ridges and 
small basins off Lofoten. This structural pattern 
(Fig. 5) is also reflected in the seismie reflection 
data. It also appears that the basins and ridges at 
this margin are fault controlled, forming a system 
of horsts and grabens (Eldholm et al. 1979; 
Jørgensen & Navrestad 1979). 

A.M. Myhre 

At about 68.8° N, 13S E, Lien (1976) re
ported a local basement outcrop at the sea floor. 
This outcrop appears to be a continuation of the 
Røst High basement ridge. A sonobuoy, 26/77. 
recorded in the vicinity of the outcrop reveals .1 
km of sediments with velocity 4.5 km!s above an 
acoustic basement with velocity 5.5 km!s. At a 
depth of 1.1 km below basement a 6.3 km/s 
refractor was recorded. This is a velocity which 
could reflect intrabasement ultrabasic rocks. 
Gravity data indicate that the ridge at the outer 
shelf may be a belt of rocks similar to the high 
density intrabasement belt underlying the Lofo
ten-Vesterålen Islands. These beits may for long 
periods have subsided relatively less than the 
surrounding areas (Talwani & Eldholm 1972). 

N ordland-Vøring Plateau 
The average refractor velocities in Table 2 differ 
little from values calculated separately on the 
shelf and the slope, including the inner Vøring 
Plateau. The predominance of velocities in the 
low-velocity interval (Fig. 2B) is to a large part 
caused by poor penetration in many profiles, 
particularly those recorded during the early 
surveys. Fig. 6 shows a seismic structure section 
across the margin, The simplified relative veloci
ty-depth diagram (Fig. 7) reveals that this region 
may be divided into a northern and southern 
province. The average velocity gradient is lower 
to the south, which we believe reflects a gradual 
increase in layer thickness towards the south. 

The thickness of the low-velocity layer is 
variable but increases towards the outer shelf 
where an average thickness of 1.2 km is reached. 
A similar thickness exists on the slope and the 
inner Vøring Plateau, The sequence is eomposed 
of refractors of average velocities 1.9 and 2.2 
km/s. On the northern shelf the 2.2 km/s sequen
ce outcrops at the sea floor dipping below the 1.9 
km!s layer towards the south and west. The 2.7 
km/s refractor is not observed on the shelf in the 
north but forms a regional refractor elsewhere. 
This is probably related to differences in elev a
tion during deposition. The 3.4 and 4.2 km/s 
refractors are determined from a large number of 
measurements. However, the high standard devi
ations (Table 2B) may suggest that this model is 
too simplistic. Possibly, each of these two refrac
tors should be treated as originating from two 
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Fig. 5. Isopach rnaps showing thickness between the sea 
floor and regional refraetors off Lofoten-Vesterålen. 
Røst High is denoted RH and the Vestfjorden Basin 
VB. 

separate interfaees. The ave rage veloeities in the 
north are 3.15 and 3,95 km/s inereasing 
southwards to 3.60 and 4.37 km/s. The velocity
overburden relationships are shown in Fig. 8. A 

first order veloeity-depth eurve illustrates quite 
clearly that the individual refraetor values are 
dependent on the arnount of overburden. This 
will eause high standard deviations where there is 
regional variation in the sediment thiekness. For 
this reason, we have ehosen to treat the 3.4 and 
4.2 km/s refraetors as regionally representative 
values. This is further supported by the observa
tion that none of the sub-refraetors exist regional
ly and by the faet that, in no profiles, more than 
one of the sub-refraetors have been observed, 

On the shelf, veloeities higher than 4.9 km/s 
have been defined as seismie basement. The 
definition is bascd on eorrelation with down
dipping erystalline rocks in the nearshore areas. 
On the other hand this eorrelation may not be 
valid farther seaward where a veloeity of this 
magnitude may well represent old eonsolidated 
sediments of various kinds. This may be the case, 
for example, at the inner Vøring Plateau, where 
there are large differenees between the deepest 
high veloeity refraetor and magne tie depth esti
mates (Am 1970; Taiwan! & Eldholm 1972). 
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Fig. 6. Seismic structure section across the Nordland margin. VPE refer to Vøring Plateau Escarpment. Location in 
Fig, l. 

A system of ridges and basins has been mapped 
on the Nordland shelf (Rønnevik & Navrestad 
1977). Unfortunately, most refraetion profiles 
were recorded prior to the mapping of these 
features and the distribution of our data does not 
allow a discussion of these features in terms of 
regional refractors. 

Møre 
The data are irregularly distributed within this 
area particularly in the transitional region be
tween the Møre and the Nordland margins (Fig. 
l). There is an apparent velocity difference 
between the shelf and slope (Fig. 2C). No 
velocities exist in the intervals 2.8-3.2, 3.6-3.8 
4.2--4.6 and 4.8-5.2 km!s on the slope, whereas 
velocities between 4.4-5,0 km/s are absent on the 
shelf. On the other hand, the ave rage velocities 
and standard deviations calculated for the corre
lated refraetors are similar on the shelf and slope. 
(Table 2C and Fig. 9). 

Most profiles show a linear velocity-depth 
relationship (Fig. 7), The velocity gradient is 
higher on the shelf than on the slope, reflecting 
an increase in layer thickness. However, the 
significant differences in the velocity gradients 

shown in Fig. 7 indicate a relatively large 
variation in the refractor velocities as a function 
of depth. It has not been possible to observe a 
relationship between the regional 3.1 and 4.1 
km/s refraetors and the overburden. 

Also in this region there are considerable 
discrepancies between the assumed seismic base
ment and magnetie depth estimates (Am 1970). 

Age correlation 
The North Sea sediment basin may be considered 
as continuing northwards along the present mar
gins off Norway and Greenland. Tertiary sedi
ments in the North Sea normally exhibit veloci
ties of less than 2.25 km/s (Hornabroek 1967; 
Wyrobek 1969). From an analysis of both seismie 
reflection and refraetion data Talwani & Eldholm 
(1972) suggested that velocities below 2.5 km!s 
represent Cenozoic sediments. It is quite possib
le, however, that their base Tertiary retlector 
originates at the top of or within the Paleocene 
sequence. The North Sea Mesozoic velocities are 
generally lower than 4.0 km!s (Wyrobek 1969) a 
relationship whieh may be extended northwards 
along the margin. An analogy with the North Sea 
leads us tentatively to suggest that the 2.6-2.7 
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Fig. 7. Simplified relative velocity-depth diagrams for 
velocity gradients are indicated. 

km/s refraction off i'Jordland and Møre are 

associated with Cretaceous sediments. The velo

cities higher than 4.0 km/s might represent 

Paleozoie as well as Mesozoic deposits. The 

difference in depth to magne tie and seismie 

basement is most Iikely attributed to high veloei

ties in non-magnetic Paleozoie sediments. For 

example, the Devonian sandstones exposed 

onshore (Holtedahl 1960) may be found locally 

along the adjacent margin. The margin off 

Lofoten-Vesterålen differs from the other regi

ons by the absenee of low-velocity sediments and 

a small total sediment thickness. This area, which 

various areas of the margin. Maximum and minimum 

has been above sea leve! in the Upper Cretaceous 

and Tertiary, appears to have been relatively 

elevated for long periods. Thus, the small layer 

thicknesses may f,-Dect different depositional and 

erosional regimes also prior to the Cenozoic. 

The margin from 70-80° N 
The seismie veloeities in the Barents Sea have 

been studied as a part of regional investigations 
by Eldholm & Ewing (1971), Sundvor (1974), 

Renard & Malod (1974), Sundvor et al. (1975), 

Sundvor & Elholm (1976), Eldholm & Talwani 
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Fig. 8, Veloeity increase as a funetion of overburden for the 3.4 and 4.2 km/s regional refraetors on the Nordland 

margin. 

(1977), Houtz & Windisch (1977) and Hinz & 
Schltiter (1978). Here, we only discuss the 
westernmost part of the Barents Sea and the 
western Svalbard margin. In the Barents Sea, the 
area of study approximately coincides with the 
eastern limit of the Tertiary sedimentary wedge 
(Eldholm & Ewing 1971), A detailed study of the 
seismic velocities and multichannel seismie profi
les in the western Barents Sea is presented by 
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3.4 km/s 

0\ •
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Table 3, Average velocities, standard deviation and 
number of measurements (N), 70-800 N, Velodties in 
km/s. 

75-8(f' N 
All data 
Ave. vel. 1.9 2.2 2.7 3.2 3.7 4.4 5.5 

St. dev, .11 .09 ,15 ,12 .19 ,18 ,24 

11N 23 28 34 

70-75° N 

Faleide & Gudlaugsson (1981). 
Shelf 
Ave, vel. 2.0 2.3 2.7 3.4 4.2 5,2 

The large number of measurements and diffe St. dev. .10 ,10 , \7 .20 .26 .28 

rences in the geology have made it convenient to N 19 2 7  30 27 19 10 

separate this margin at about 75° N. Slope 
Ave,vel. 1.9 2,3 2,6 3,3 

70-75° N St. dev. .15 ,09 .14 ,22 

There is little difference between ave rage veloci
ties on the shelf and slope (Table 3). Neither 

N 

All data 

29 37 27 11 

systematic regional lateral variations nor typical Ave. vel. 1.9 2,3 2. 7 3.4 

changes due to overburden have been observed St. dev. .14 .10 .16 .20 

in the refractor velocities. The relative abund- N 48 64 57 38 
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Fig. 9. Seismic structure section across the Møre margin. Location in Fig. 1. 

ance of high er velocities on the shelf (Fig. 10) is 

attributed to the eastward thinning of the Ceno

zoic low-velocity sequenee (Eldholm & Ewing 

1971). 

The velocities have be en grouped with respeet 

to the water depth. The velocity-depth distribu

tions, however, did not reve al eonsiderable diffe
rences (Table 4). The measurements from the 
entire area are also shown in Fig. 7, revealing 

large differenees between maximum and mini

mum veloeity gradients. The change in gradients 
is related to the eonsiderable inerease in the 

refraetor depth westward aeross the margin. The 

velocity-depth relationship on the slope is shown 

in Fig. 11 where first and seeond order veloeity

depth funetlons have been fitted to the data

points. Similar computations have been made for 

the four water depth zonations (Table 4). For 

water depths greater than 1.5 km a first order 

veloeity-depth funetion represents the data. In 

general, there appears to be a high velocity 

gradient in the uppermost (.6-.8 km) sediments, 

whereas a much more linear increase with depth 
oeeurs deeper in the section (Fig. 11). Based on a 
few profiles only, Eldholm & Ewing (1971) 

found that the second order polynomial 

V=Vo+.86z+.l5z2 represented the upper 1.5 km 
of sediment. Although the curve fitted to all data 

Table 4. First order velocity-depth funetions with respeet to water-depth, 70-75° N. 

This analysis inclilded 33 veloeity values not used by HOlltz & Windiseh (1977). 


Waterdepth Number of V=Vo+kz Correlation 
(km) measurements coeff. 

.5-1.0 20 V 2.10 + .26z .77 
1.0-1.5 24 V 2.06 + .20z .74 
1.5-2.0 46 V 1.87 + .34z .91 
2.0-2.5 18 V = 1.77 + .37z .92 

.5-2.5 108 V = 1.95 + .30z .83 
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Fig. la. Histograms of seismie refraetion velocities 
7 75° N. 

is not entirely satisfactory, the very low-velocity 
gradient, .30s-1 (Table 4), c1early indicates ma
jor differences with respect to other parts of the 
Norwegian margin between 62 and 80° N. 

The seismie refraetion section of Houtz & 

Windisch (1977) (Fig. 12) reveals the general 
features diseussed above. The 5.2 and SA km/s 
refraetors in profiles 59 and 60 (Fig. 12) are the 
only possible continental basement velocities. 
Talwani & EldhoJm (1977) proposed that the 

A.M. Myhre 

Senja Fraeture Zone demarcates the con tine nt
ocean boundary. The fraeture zone is located just 
east of profile 63 in Fig. 12. The section does not 
yield conclusive evidence of the change in crustal 
nature but profiles 33 and 62, recorded dose to 
the fraeture zone, are the only ones where 
velocities higher than 2.7 km/s are missing. 
Possibly the absenee of deeper layers is related to 
an irre gular basement reBef and complex struetu
res associated with the deeply buried fraeture 
zone. 

Houtz & Windiseh (1977) studied the area to 
the south and southwest for Bjørnøya and divi
ded it into severai sub-regions, based on differen
ees in veloeity-depth funetions. They computed 
velocity gradients using onJy their own data. The 
gradients have normally been expressed with 
respect to one-way reflection time. The area 
between the Lofoten Basin and the shelf edge 
yields a gradient of .93 km/s2, which is indeed low 
also compared with deposits in deep oceans 
where the gradients generally lie in the range 
1.5-2.5 km/52. On the other hand, similarly low 
values have been observed in the Amazon Cone 
(1.3 km/s2), Gulf of Mexico (.97 km/s2), and the 
Niger delta (1.26 km/s2). Consequently, Houtz & 

Windisch (1977) interpret the sediments on the 
slope as being composed of rapidly deposited 
deltaic sequences. 

75-80° N 
The most prominent geoJogical feature is the 
north-northwest trending Hornsund Fault Zone 
at the central shelf (Fig. 13). The fault zone was 
first mapped by Sundvor & Eldholm (1976) and 
its nature and location more detailly described by 
Myhre et al. (1982) and Myhre (1984) who 
suggest that it is closely related to the continent
ocean boundary. The existence and the nature of 
the fault zone have made it natural to treat the 
data on either side separately. We note, howe
ver, that only a limited number of profiles have 
been recorded between the fault zone and the 
coastline. 

There are no differences in average refractor 
velocities on either side of the fault zone despite a 
pronounced difference in leve l between the 
layers. On the other hand, the low-velocity 
sediments are bounded eastward by the fault 
zone with only a veneer or local occurrences on 
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Fig. 11. Velocity-depth diagrams 70-800 N. The diagram south of 74S N refers to water depths of more than 500 
m, whereas the northern diagram is for profiles west of the Hornsund Fault Zone. 
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Fig. 12, Seismie structure section across the southwestern Barents Sea margin (Houtz & Windisch 1977). Loeation 
in Fig. I. 

Table 5. Velocity-depth functions, 75-80° N. N 

Area N v v" + kz Correlation eoeff. 

number of measurements. 

West of Hornsund Fault Zone 
South of Sørkapp 74 v '" 1.94 + .72z .94 

North of Sørkapp 41 V = 1.98 + .71z 

75-8()0 N 115 V 1.95 + .72z ,95 

top of the high sea floor velocities, 3.7-4.4 km/s, 

on the landward side. Typical features of the 

velocity distribution are illustrated in Figs. 14, 15 

and Table 3. In some profiles on the continental 

slope it has been difficult to deeide if the 4. + 

km/s velocities could represent oceanie erust or 

consolidated sediments. The average velocities 
4.4 and 5.5 kmls in Table 3 are based on profiles 

without this problem. 

The velocities on the landward side of the 
Hornsund Fault Zone are indeed similar to those 

on the Svalbard Platform (Faleide & Gud

laugsson 1981). This observation suggests that 
the Hornsund Fault Zone demarcates the wes

tern boundary of the Svalbard Platform between 

Bjørnøya and Svalbard (Fig. 13). 

In order to determine the influenee of the 

Svalbard islands on the margin sedimentation 

and the regional margin veloeity distribution we 

have studied the areas north and south of SØr

kapp (76.5° N) separately. The histograms (Fig. 
14) and the veloeity-depth functions are quite 

similar (Table 5). Both areas yield a linear 
velocity inerease with depth and first order 

regression ca1culations show reliable correlati
ons. These similarities reveal that the entire 

margin west of the fault zone may be eonsidered 

as one region in terms of seismic veloeities. This 

West of shelf edge: 
South of Sørkapp V = 1.90 + .73z .95 

1.87 + .8SzNorth of Sørkapp 22 V 
75-80° N 60 V = 1.91 + .74z .94 
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Fig. 13. Location of the Hornsund Fault Zone and the rifted margin structure connecting it to the Senja Fraeture 
Zone. (Myhre et al. 1982). HOVG. F.Z.-Hovgaard Fraeture Zone, F-Forlandsundet. JF-Isfjorden, SK-Sørkapp, 
SP-Svalbard Platform, SR-Storfjordrenna and BR-Brønnøyrenna. 
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Flg. 14. 	 Histograms of seismic refraetion velocities 
75-80° N. 

suggests that the mode of deposition from Sval
bard and the Svalbard Platform may have been 
regionally uniform prior to the Quaternary. There 
is no expression of the sbelf edge in the velocity 
distribution (Table 5) indicating that it is only a 
morphological boundary. In terms of velocities 
the inner shelf west of Svalbard appears to be an 
extension of the Svalbard Platform. The seetions 
in Fig. 15 cJearly reveal the existence of the 
Hornsund Fault Zone but refraction data alone 
do not distinguish between a major single fault, a 
system of downfaulted blocks or a sharp flexure. 

The 3.2 and 3.7 km/s refractors observed south 
of 750 N do not exist as regional refractors 
north of Bjørnøya. Partieularly, the 3.2 km/s is 
only found loeally off the southwestern part of 
Spitsbergen. 

It has been suggested that the main part of the 
Barents Sea and Svalbard was emerged during 
the Cenozoic and that two large drainage systems 
carried terrigenous deposits into the young 
ocean. These systems are defined by the submarine 
channels Bjørnøyrenna and Storfjordrenna loea
ted to the south and north of Bjørnøya, respecti
vely. AIthough major delta:; have been built out 

A.M. Myhre 

in both areas the present data indicate that less 
sediments have been deposited to the west of 
Storfjordrenna than west of Bjørnøyrenna. It is 
also suggested that the difference in velocity 
gradients to the north and south of Bjørnøya 
reflects a different regional mode of deposition. 

The ocean-continent boundary north of the 
Senja Fracture Zone has not been conc!usively 
established in earlier work. Sundvor & Eldholm 
(1979) proposed the Hornsund Fault Zone and 
the eastern escarpment of the Knipovich Ridge as 
the extreme locations of the boundary. In an 
analysis of the sedimentary and basement veloci
ties in the oceanic areas including only profiles on 
weU defined oceanic crust, Myhre & Eldholm 
(1981) found a high velocity gradient also in the 
sediments overlying oceanic crust in the eastern 
Greenland Sea. The gradient, . 71s -I, is identical 
to that on the adjacent margin, but twice as high 
as the ave rage gradient in the main basins of the 
Norwegian-Greenland Sea. Later investigations 
based on multichannel seismic data suggests, 
however, that oceanic crust extends all the way 
to, or dose to, the Hornsund Fault Zone (Myhre 
et al. 1982). Thus, the similarity in the velocity
depth gradients is not surprising. 

Age relationship 
There is linle offshore information relating 
seismic velocity with sedimentary lithology and 
ages. Lower Cretaceous and Upper Jurassic 
sediments at Andøya (690 N) exhibit a velocity 
increase from 2.5-3.1 km/s near the Cretaeeous
Jurassic boundary (Dalland et al. 1973). Eocam
brian sediments in northern Norway yield ve1oci
ties in the range 4.9-5.8 km/s (Eld holm & 

Talwani 1977), whereas Sundvor (1971) inter
prets the 5.2 km/s refractor to represent a 
continuation of the Caledonian basement. 

The youngest rocks at Bjørnøya which is a part 
of the Svalbard Platform, are of Triassic age 
(Worsley & Edvards 1976) and the youngest 
sediments of Svalbard \Ire probably of Eocene 
age (Kellogg 1975). The Svalbard Platform has 
most likely been a positive area for a long time 
judged by the absence of uneorrsolidated sedi
mems and the high sea floor velocities. Edwards 
(1975) suggests that the bottom deposits at the 
Svalbard Platform have mainly been deri ved 
from local sources. Com paring sandstone sam
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Fig. 15. Seismic structure sections across the Svalbard margin (Sundvor & Eldholm 1976). Locations in Fig. 
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I. 

ples with various Mesozoic beds in Svalbard he 
proposes correlation with Triassic, Jurassic and 
Cretaceous formations. 

Bjærke (1979) attempted to correlate ages and 
bottom samples in the Barents Sea and suggested 

that the 3.1 km/s refractor represents the upper 
part of the Lower Cretaceous which is absent on 

the Svalbard Platform. The 4.3 km/s refractor is 

correlated with formations in Svalbard of Upper 
Triassic-Lower Jurassic age. Moreover, this ref
ractor outcrops at the sea f100r a short distance 

away from the island of Hopen (76°30' N, 25" E) 

(Eldholm & Talwani 1977) which is eomposed of 

Triassie rocks (Flood et al. 1971). Faleide & 

Gudlaugsson (1981), on the other hand, pointed 
out that there is no ane-ta-ane eorrespondence 
between bottom a.mples and subcropping pre
Cenozoic sediments. 

Aeeording to Myhre et al. (1982) the entire 
sedimentary sequence west of the Hornsund 

Fault Zone is of post-Midd le Eoeene age south of 
77° N and post-Middle Oligocene further north. 

It is therefore possible that the high velocities in 
the lower part of the sequenee is mainly a 

funetion of overburden in a loeal basin with an 
extremely rapid sedimentation and subsidence. 

5 
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The velocities measured in the Early Tertiary 
and Mesozoic sediments in Svalbard are much 
higher, normally above 4.0 km/s (Grønlie 1978), 
than in the margin sediments west of the Svalbard 
Platform. This could possibly reflect an increased 
thermal gradient associated with the opening of 

the Greenland Sea. On the other hand, it is more 
likely related to former deep budal noting that 
Manum & Throndsen (1978) have shown that the 
present outerop of Tertiary rocks in Svalbard 
has previously been buried at a depth of at least 
1.7 km. 

South of Bjørnøya the velocities lower than 2.5 
kmls exist only along the western margin of the 
Barents shelf. The low-velocity section which is 
of a prograded nature (Rønnevik & Motland 
1979) represents material derived from an emer

ged Barents shelf since the Early Eocone. The 
continuity of pre-Tertiary layers below the wedge 
suggests that the sequence of Mesozoic and 
Paleozoie sediments dated in the Barents Sea 

extends beneath the continental slope towards 
the Senja Fraeture Zone (Rønnevik & Motland 
1979; Faleide & Gudlaugsson 1981). 

The margin off East -Greenland and 
the Jan Mayen ridge microcontinent 

In general little geophysical data exist on the 
East-Greenland margin north of 70° N. The 
available data were reviewed by Johnson et al. 
(1975). The paucity of data is mainly caused by 
difficult ice conditions although systematie sur
veying has been carried out during the last few 

years. Closely spaced aeromagnetic data have 
been published by Larsen (1980), and Hinz & 

Schlfiter (1980) presented some multichannel 
reflection lines south of Jan Mayen Fraeture 
Zone. A program of exploration on the continen
tal shelf has been initiated by the Geological 
Survey of Greenland but few resuIts have yet 
been made available. 

Before spreading began, an epicontinental sea 
with connections to the North Sea and the 
Barents Sea existed between Norway and Green
land. This region has been a regional depocenter 
from the Late Paleozoie to the opening of the 
Norwegian Sea in the Late Paleocene. 

A.M. Myhre 
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Fig. 16. Seismic refraction profiles on the Greenland 
continental shelf 

The refraetion profiles are few and seattered 
along the margin. Only four profiles have be en 
published landwards of the shelf edge (Figs. l 

and 16). The refo re , a systematie division into 
geological provinces is not yet warranted. In view 
of the pre-opening continuity of the sedimentary 
sequences the ave rage velocities are compared 
with those from the conjugate Møre and Nord
land margins (Table 6). 

The average refractor velocities are slightly 
higher than those off Norway. Wc belive that this 
difference is real for the two upper refractors. 
These layers are also thinner on the Greenland 
side which may partly reflect stronger glacial 
erosion. In an interpretation of sediment type 
and age the same inferences are made as off 
Norway south of 700 N noting that a series of 
Mesozoic sediments exists onshore in East
Greenland (Birkelund 1976; Surlyk 1977). 

Analysis of geophysical data and plate tectonic 
reconstructions imply that the flat-topped 
aseismic Jan Mayen Ridge is a continental 
fragment which was broken off the East
Greenland margin 20--25 my ago (Johnson & 

Reezen 1967; Eldholm & Talwani 1977; Garde 
1978; Gairaud et al. 1978; Myhre et al.. in press). 
The velocity stratification (Table 6) is again quite 
similar to those on the East-Greenland and 
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Table 6. Average velocities for the regions diseussed in the text. Velocities in parentheses re/er to the shelf only. 


Area velocities (km! s) 

Møre 2.2 2.6 
Nordland 1.9 2.2 3.4 5.2 

2.8 3.9Lofoten-Vesterålen 
7CJ....75° N 2.3 2.7 3.4 (4.2) (5.2) 
75-80° N 1.9 2.2 4.4 5.5 
East-Greenland 2.0 5.43.0 
Jan Mayen Ridge 1.9 2.2 3.1 4 0 5.6. 

Norwegian margins, but we refer to Myhre et al. 
(in press) for a comprehensive discussion of the 
velocities. 

Summary 

The average regional refraction velocities have 
been compiled in Table 6. Keeping in mind the 
limitations of the refraction method and the 
variable profile density in the various provinces, 
the table reve als typical similarities in the velocity 
stratification as weU as some significant differen
ces. The correspondence in lateral and vertical 
distribution may be interpreted in terms of 
regional similarities in the sedimentation and 
evolution of the marginal areas. The Lofoten
Vesterålen area has acted as a positive province 
for long periods of time and was probably 
emerged during the Tertiary. A similar mode of 
evolution is inferred for the Svalbard PJatform 
although post-Triassic sediments appear to exist 
only locally. The margin south of Bjørnøya 
consists of a huge prograded sedimentary wedge 
exhibiting an extremely small velocity gradient. 
We believe that this is caused to a large extent by 
build up of deltaic sequences of terrigenous 
material eroded and transported from an emer
ged Barents shelf. 

It is characteristic for most of the areas that a 
linear velocity increase with depth appears to 
reflect the vertical velocity distribution except for 
the uppermost .5-.8 km of sediments. Here, the 
velocity increases more rapidly with depth and a 
second order velocity-depth curve may be repre
sentative. Moreover, there is a 51ight decrease in 
the sea floor velocities seaward from the shelf 
towards the ocean basins. 

The 3.9 and 3.4-4.2 km/s regional refractors at 
the Lofoten and Nordland margins, respectively, 

show a clear relationship with overburden. It is 
indeed important to be aware of this eftect both 
when correlating seismic refraction velocities and 
in a discussion of the relative vertical movements 
within these areas. 

The assumption that the Cenozoic sediments 
generally have velocities below 2.5 kmls seems to 
be valid except in areas of very thick sequences 
where the velocities may increase considerably, 
predominantly due to overburden. 

A 5 + km/s velocity has often been used to 
define crystalline base ment rocks. AJthough this 
relationship may be valid in places, comparisons 
with other measurements, particularly magnetic 
depth estimates and'multichannel reflection data, 
indicate that velocities in this range often origi
nate from consolidated sediments. 

The overall analysis points toward sequences 
of Mesozoic and Upper Paleozoic sediments 
along most of the margins. The velocity informa
tion is consistent with the idea of a regional basin 
between Norway and Greenland prior to the 
opening of the Norwegian-Greenland Sea and 
with the idea of a continental origin of the Jan 
Mayen Ridge. 

A study of this kind obviously contains uncer
tainties due to the quality of the different data 
bases, reduced by many investigators. Fur
thermore, the relationship between seismic vel 0-
cities, varying Iithology, physical properties, and 
age is in no way simple. This study indicates, 
however, that when combined with other geo
physical information, systematic analyses of late
ral and vertical changes in the refraction velociti
es may yield significant information about the 
regional geology. 
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Introduction 

Recent studies of the Barents and Greenland 

Seas have demonstrated important relationships 

between the gravity field and main structural 

features (Rønnevik 1981; Faleide & Glldlaugsson 

1981; Myhre et al. 1982). Therefore, we have 

constructed new regional free-air gravity anoma

ly maps for the Greenland Sea and the Barents 

Sea (Fig. 1). 
The detailed interpretation of the maps will be 

presented as parts of separate studies dealing 

with the plate tectonic evolution of the Green
land Sea, the western margin off Svalbard (Myh-

Table l. Earlier gravity maps. 

re 1984), and the regional geology of the western 

Barents Sea (Faleide et al. in press). Here, we 

present the maps and briet descriptions of the 

data base, map construetion, and main features 

of the gravity field. Large scale eopies at a seale 

of l' I per degree longitude may be requested 

from the authors. 

Some gravity maps both of regional and loeal 

eoverage have been published earlier (Table l). 

The two regional maps presented here incIude a 

large amount of new measurements and the 

various surveys have been earefully evaluated in 

terms of data quality and level adjustments. The 

maps are contoured at intervals of 10 mOa!. 

Reference Anomaly type COn/our in/o Area 

Renard & Malod 1974 
Talwani & Grønlie 1976 
Syrstad et al. 1976 
Eldholm & Talwani 1977 
Talwani & Eldholm 1977 
Gjerstad 1977 
Gjerstad 1977 
Eldholm & Myhre 1977 
Cochran & Talwani 1978 
Cochran & Talwani 1978 
Sobczak 1978 
Sobczak 1978 
Rønnevik 1981 
Grønlie & Talwani 1982 
Grønlie & Talwani 1982 

Free-air 
» 

Bouguer 
Free-air 

}} 

» Ix 2° res. 
» 5xlO° res. 

Free-air 
Residual 
Bouguer 
Isostatie 
Frec-air 

10 
25 
2 

10 
10 
5 

10 
10 
10 
10 
20 
20 
10 
10 
10 

Western Barents Sea 
Norw.-Greenland Sea 
Tromsøflaket (70-72° N, 17-22° E) 
Western Barellts Sea 
Mohn/Knipovich ridges 
Norw. coastal region (14-30° E) 
Southern Barents Sea 
Hovgaard F.Z. 
Norw.-Greenland Sea 
Norw.-Greenland Sea 
Arctic, north of 600 N 
Arctic, north of 60° N 
Western Barents Sea 
Senja F.Z. 
Svalbard margin 

Rønnevik 1984 5 Western Barents Sea 
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The Greenland Sea map (Fig. 2, enclosed in 

pocket) covers the area between the Greenland
Senja and Spitsbergen fracture lOnes, roughly 

outlined by 73-80.so N, 10° W-20° E. The Ba

rents Sea map (Fig. 3, enclosed in pocket) is 

limit ed by 71-/So N. 13-35° E. The maps overlap 

in the region between 73-78° N, 13-20° E. This 

relatively large overlap is made because the 

structural evolution of this region i  clo ely 

related to both the geology of the Barents Sea 

and the plate tectonic evolution of the Greenland 

Sea. 

The Greenland Sea is characterized by low 

amplitude magnetic anomalies. Few magnetic 

lineations have been mapped and no re/iable 

identifications exist, but severai studies indicate 

that the detailed plate tectonic history includes 

ridge jumps and corresponding adjustments in 

the plate boundary (Talwani & Eldholm 1977; 

Vogt et al. 1981; Myhre et al. 1982). In identify

ing basement Iineations, base ment escarpments 

and areas of different elevation which may be 

critical to develop evolutionary models, a de

tailed analysis of the gravity anomaly map may 

prove useful. 
Analysis of multichannel seismie retlection and 

refraction measurements, gravity and magnetic 

data have contributed to an understanding of the 

regional geology of the western Barents Sea 

(Eldholm & Talwani 1977; Rønnevik 1981; Fal

eide & Gudlaugsson 1981; Rønnevik et al. 1982; 

Rønnevik 1984; Faleide et al. in press). This 

includes the distribution and layering of sedi

ments, definition of geological provinces and 

regional structural features, and identification of 

tectonic phases and gross lithology. Thick series 

of Late Paleozoic, Mesozoic and Cenozoic sedi

ments cover a basement of probably Caledonian 

origin. Faleide et al. (in press) demonstrated that 

the main features of the free-air gravity field 

reveal a first·order correlation with the subsur

face structures. This observation has been used to 

postulate structural elements based on gravity 

data in areas of scarce multichannel seismie 

reflection coverage. 

http:73-80.so
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1977 

Free-air gravity anomaly maps 

Map construetion 

The data base is shown in Table 2. Gravity values 
are referred to European datum and the interna
tional gravity formula (1930). Gravity data col
lected during the drift of the ice-island «Arlis» 
along the Greenland continental shelf (Ostenso 
& Pew 1968) have not been included because of 
the large distances to the nearest ship's track. 

All available gravity anomali es were annotated 
on a Mercator map and contoured at 10 mGa!. In 
the Greenland 'Sea the bathymetry has been used 
as a guideline for contouring where there was 
limited data. Structural information from multi
channel seismic data has guided the contouring in 
some parts of the Barents Sea. 

At some track intersections significant differen
ces in values were noticed. Therefore, all inter
secting lines were given a careful evaluation. This 
exercise established that some of the surveys 
were more consistent than others. In particular: 

Barents Sea map 
- Verna 30JO and 3011, CH 14, BAR 78, and the 

part of the TOPOCOM data off Norway show 
rather good consistency. The differences are in 
most cases less than 5 mGa!. 
The TOPOCOM data have internal differences 
of less than 3 mGa!. The measurements north 
of Bjørnøya appear to have navigational errors 
and are also systematically 3 mGal higher than 
the other data. 

- Verna 2304 and 2803 have values that are 
systematically too high, 8 mGal and 10 mGal, 
respectively. 

- Parts of Verna 2704 and CH 13 show large 
unsystematic differences with the other tracks. 
The point measurements (Table 2) are eOllsis
tent with the continuous measurements. 

Greenland Sea map 
- Verna 2803 is systematically too high by 10 

mG a!. 
Verna 2304 shows large unsystematic variati
ons, normally 5-15 mGal higher than intersect
ing lines. 
Along the other tracks the differences at 
intersections are normally less than 5 mGa!. 

Table 2. Data used in construction of the )'ree-air 
anomaly maps. 

InstiHuion Year Cruise 

Underway measurements 
Lamont-Doherty Geological 
Ob servatory 1966 Verna 23 

1969 Verna 27 
1970 Verna 28 
1972 Verna 29 
1973 Verna 30 

Institut Francais du Petrole 1978 BAR 78 
U.S. Topographical Command 1970 TOPOCOM 
CNEXO 1970 Nestlante Il 
Norwegian Petroleum 

Directorate 

Point measurements 
Norwegian geograph. Surveyl 1958 
French Hydrogr. Serv.2 1965-68 

I Bakkelid (1959), 2 Anonymous (1970). 

After corrections had been made for the 
systematie differences, the maps were manually 
contoured with a 10 mGal contour interval, with 
less weight given to the data considered of low 
quality. 

The data coverage is in general quite satisfacto
ry, however, the western Greenland Sea and 
northern Barents Sea are poorly covered due to 
the ice conditions. The gravity maps are conside
red to have an accuracy which varies with the 
data coverage; in areas of good data control it is 
probably better than 5 mGa!. 

Main features of the maps 

Greenland Sea (Fig. 2, enc\osed in pocket) 
A well defined belt of gravity anomalies retlects 
the northern part of the Mohns Ridge and the 
transition to the Knipovich Ridge. The continuity 
of this belt indicates that no transform fault 
presently offsets the ridge axis. The Knipovich 
Ridge rift valley appears to be continuous strik
ing north-northwest between 74 and 76° N. The 
axial trend changes to due north at about 77° N. 
Between 76 and 17° N there is an area character
ized by severai positive gravity anomalies 
forming a northwest-southeast lineament. 

The most prominent anomaly to the west of the 
ridge is associated with the Greenland Fracture 
Zone. West of 2° E the fracture zone has a well 
defined linear northwest-southeast trend. This 
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positive grav it y anomaly with a maximum of 117 
mGal is associated with a basement ridge (Eld
holm & Windisch 1974). Close to the mid-oceanic 
ridge, no obvious lineaments in the gravity field 
outline the fracture zone. However, severai 
positive gravity anomalies in this area indicate a 
more easterly azimuth for this part of the fraeture 
zone. This change is probably related to the 
reorganisation of relative plate motion at about 
36 my (Talwani & Eldholm 1977). 

The gravity field shows different levels on 
either side of the Greenland Fracture Zone. The 
regional level of the free-air anomali es in the 
Boreas Basin to the northeast is about 50 mGal, 
gently decreasing towards the north. Southwest 
of the Greenland Fracture Zone the leve I is much 
lower, with average values around O mGal and a 
minimum of -15 mGa!. This reflects the diffe
rent crustal age and basement elevation across 
the fracture zone. The bathymetry, for example, 
shows' a· regional difference of approximately 
500--700 m. Similarly. the free-air gravity field 
shows a regional increase towards the Knipovich 
Ridge. 

The decrease of the free-air anomalies towards 
the Hovgaard Fracture Zone appears to be partly 
associated with an increasing depth to oceanic 
basement. Two pronounced grav it y maxima 
coincide with the Hovgaard Fracture Zone and in 
general reflect the bathymetry of the segmented 
submarine ridge. 

The maximum anomaly is 173 mG al over the 
eastern ridge segment. whereas the maximum 
value over the western ridge is 131 mG a!. These 
prominent anomalies are surrounded by minima 
which indicate a significant degree of local 
compensation. The 42 mGal difference in maxi
mum values between the two ridge segments does 
not appear to be any simple topographic effect 
because the eastern segment is even deeper than 
the western segment. It may be attributed to an 
important difference in the densities of the 
underlying rocks (Eldholm & Myhre 1977). 
Possibly, it reflects a different crustal nature of 
the two ridge blocks (Myhre et al. 1982). 

Due to the permanent ice cover only the 

southeasternmost part of the Spitsbergen Fract
ure Zone has been surveyed. This area is 
characterized by a northwesterly trend in the 
anomal y pattern. 

I.l. Faleide el al. 

Between the Knipovich Ridge axial province 
and the Svalbard margin the grav it y tield is 
subdued_ Seismic reflection and refraction data 
indicate a thick sediment cover extending from 
the continental shelf to the eastern axial ridge 
mountains. 

Continental margin (Figs. 2 and 3) 
A prominent positive anomaly belt centered at 
the outer continental shelf is the main feature of 
the field from Bjørnøya to 77S N. The anomaly 
belt continues north of 77S N, however, its 
character changes pronouncedly. Here, the ano
maly maximum is more c10sely associated with 
the shelf edge and may therefore largely be 
caused by edge effects. South of 77S N only a 
small part of the anomaly appears to reflect a 
contribution by edge effects. On the other hand. 
recent work indicates a relationship with struc
tures and basement highs at or near the conti
nent-ocean boundary (Myhre et al. 1982). 
A well defined positive anomaly, maximum 

106 mGal, on the lower continental slope be
tween 71-74° N has been defined as the Senja 
Fracture Zone by Talwani & Eldholm (1977). By 
making isostatic corrections they demonstrated 
that the positive anomaly does not arise from 
edge effects. More recently, basement relief has 
been observed in two multichannel seismic reflec  
tion profiles crossing the margin at about 72 and 
73° N (Fal eide et al. in press). 
A northeasterly trending positive anomaly 

southwest of Bjørnøya links the main north
northwest trending anomalies at the margin. 
Together these anornaly beits show a systematic 
relationship with the continent-ocean boundary 
which is proposed to consist of the Senja Fracture 
Zone in the south and the Hornsund Fault Zone 
in the north connected by a rifted margin 
segment southwest of Bjørnøya (Myhre 1984). 

Barents Sea (Fig. 3) 
In the Barents Sea south of 74° N the field 
changes character at about 23° E. To the east the 
gravity field is relatively smooth with values 
typically ranging from 10 to +20 mG al. The 
regional trend is northeasterly and the anomalies 
reveal a first order correlation with the subsur
face structures (Faleide et al. in press). In the 
southeast, there are some local poorly defined 
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negative anomalies between 72 and 73° N. These 

anomalies, which are better defined in the 

Bouguer grav it y map of Rønnevik (1981) are 

associated with salt deposits in the Nordkapp 

Basin. 

West of 23° E the field is more accentuated, 

the largest amplitudes and steepest gradients 

oceur in the southwest and are associated with 

two north-south trending anomalies. Also here 

there is an obvious correspondence with subsur

face structures, the positive contours reflecting 

structural highs and the negative ones defining 

basins. 

North of 74° N, a system of generally positive 

anomalies is associated with the Svalbard Plat

form. 
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Fig, 2, Free-air gravity anomaly map of the Greenland Sea. Bathymetry from Talwani and Grønlie (1976), 


Fig, 3. Free-air gravity anomaly map of the Barents Sea. Bathymelry from Faleide and Gudlaugsson (1981). 
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