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The present study is mainly based on seismic measurements on the conrinental
margin off Norway between 60°N and 692N carried out by the Seismological
Obzervatory, University of Bergen. Available information from other swodies
has also been wrilized,

The sedimentary basin off MNorway wedges out near the Norwegian coastline,
The vcean side of the sedimentary basin is in contact with oceanic crust along
escarpments and the Jan Mayen Fracture Zone. The present study reveals that
the contact zone between the crust of oceanic and continental origin on the
continental margin may be very complex and difficult to identify confidently an
the basis of work carried out to dare:

The strike beneath the base of Pleistocene deposits is generally parallel ta the
coastline, The dip just beneath the base of the Pleistocens deposits reflects the
uplift of the landmasses from the coastline across the continental margin. The
steep dips observed between the coastline and the Storegga region together with
major submarine slides suggest that the shelf region berween the coastline and
Storegga may have undergone greater uplift relative to the rest of the shelf area
[except for the Lofoten and Vesteralen shelf area).

Seismic velocity-information and the velocity-age relation suggest that the
continental margin consists of extensive areas of sedimentary rocks of Cenoszoic,
Mesozoic and Paleozoic age.

Isopach maps show the calculated distribution of assumed Cenozoic and Meso-
zoic sedimentary rocks on the continental margin. Cenozoic deposits cover a great
part of the continental margin and reach the greatest thickness hetween 629N
and 67°N. A deltaic structure which is probably of lower Tertiary age is
especially well developed between Frovabanken and Sklinnabanken, A large
diapiric structure is observed in the Cenozoic sediments ar 643452N, 012F, in a
water-depth of about 2500 m. Extensive areas on the continental margin are
covered by Mesozoic sediments, reaching a maximum thickness of about 2.7 km.

M. A Sellevoll, Seismological Observatory, University of Bergen, Villavei 9,
N-50014 Bergen, Norway

Introduction

The continental margin north of 60°N is of interest because of recent oil
discoveries 10 the south, and the geology and structures of the outer and
deeper marginal areas are of great interest in view of the latest ideas on the
plate-tectonic evolution of the Norwegian-Greenland Sea. Thus, it is also of
special interest to locate the boundary between the oceanic and continental
crust,

A long-term study of the continental margin off Norway has been carried
out by the Seismological Observatory, University of Bergen, as a part of the
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‘Continental Shelf Project’, sponsored by the Royal Norwegian Council for
Scientific and Industrial Research (NTNF) from 1967 up to 1972, and from
1973 onwards by Statens Oljedirektorat. The main objective of this long range
project has been to study the distribution and structure of the sedimentary
rocks underlying the continental margin off Norway north of 627N,

The principal objective of the present study was to study the distribution,
thickness and structures of Pre-Quaternary sedimentary rocks on the con-
tinental margin off Norway between 60°N and 69°N mainly on the basis of
seismic data. Results from earlier seismic reflection and refraction data as well
as from magnetic data (Ewing & Ewing 1959; Johnson & Heezen 1967;
Eldholm & Myszther 1969; Eldholm 1970; &m 1970; Sundvor & Sellevoll
1971; Sundvor 1972; Talwani & Eldholm 1972; Hinz 1972; Sellevoll &
Sundvor 1974; Sellevoll 1974 ) are also included to give the most complete
geological picture.

Several writers have previously discussed the distribution of the Pleistocene
sediments and the development of the Pre-Pleistocene rocks and structures
on the continental margin off Norway (0. Holtedahl 1940, 1960; H. Holte-
dahl 1955; Nysther et al. 1969; Holtedahl & Sellevoll 1971, 1972; Talwani
& Eldholm 1972).

Seismic refraction studies and continuous profiling

Continuous seismic profiling has been done along the track locations indicated
in Fig. 1. Heavy lines indicate where deep scismic reflection measurements
have been carried out recently using a DFS5-10,000 instrumentation and a
12-section streamer. The processing of the multicovered reflection lines is in
progress at the Observatory,

The seismic refraction data (Fig. 2 and Table 1) used in the present study
are partly from two-ship refraction measurements and partly from expandable
sonobuoy experiments using an air gun as energy source. The apparent
velocities are calculated by visually fitting straight lines to segments of travel
time curves and measuring their slopes relative to the slope of the direct water
wave. These refraction data have been gathered by scientists from the Seis-
mological Observatory, University of Bergen, and from the Lamont Doherty
Geological Observatory of Columbia University. Profile locations, P-wave
velocities and thicknesses of the sedimentary layers are shown in Fig. 2 and
Table 1. All of the profiles shown on Fig .2 are short, and thus not amenable
for acquisition of information on the deep crust or the mantle,

Seismic crustal studies have also been performed along a profile line on the
Voring Plateau during a cooperative geophysical programme between Bundes-
anstalt fiir Bodenforschung, Hannover, and Seismological Observatory, Univer-
sity of Bergen. These data have been interpreted by Hinz (1972).

The histogram in Fig. 3 shows the seismic P-wave velocities obtained from
the refraction measurements presented in Table 1. It is well known that
velocities of seismic waves in sedimentary rocks are a function of thickness,
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Table 1. Listing of scismic refraction results. All units are in km and km/s. Parentheses indicate assumed velod

Lat. Long. Water Data
Profile (M} {(-=W)depth V1 H1I V2 H2 V3 H} V4 H4 Vi H3 V6 souw
Bl 615807  2°57.0° 040 (1.80) 025 240 064 335 270 430 202 520 Seism
B2 63°50.8° 2007 1le6 173 039 210 100 3.00 Ohsw
B3 64°09.0°  2WP0° 150 200 036 500 1973

B4 64°13.5° 3°220° 185 182 080 220 076 350 237 320
B5 6T00.0° 20807 230 215 1.08 310 100 643

Bo 64°57.0¢  4%04.0° 105 185 DB7 220 139 355 168 400

B7 64°26.5° 5235 093 180 097 210 140 330 =
B8 63"56.5° 6°330° 025 183 039 210 027 235 140 270 140 320 "
19 65°17.8° 10°D0.5° 0.6 (18D} 023 210 061 260 056 370 147 440 210 550 "

E10 65°42.8'  B"S20¢ D43 (18D} 0.6 235 051 250 102 3535 165 443
K11 G6°10.2° 7095 033 185 034 230 068 270

B12 6653207 4650 0S0 185 047 210 089 255 157 390 102 445 161 490 "
Bl3 GATSE0S 401027 133 175 049 210 054 280 080 345
B4 67°14°8  2°500° 130 230 057 523

B15 63%400°  1°110° 150 230 088 3510

Bla 63°00.0° 13607 1.05 (180} 037 205 051 230

BL7 63°000° -0°P100° 144 225 206 330

B1S 62158 190657 050 (1.80) 032 210 168 255 102 395 5
3742 G2130°  OFle0’ D67 (L83 043 202 151 332 070 4465 Talwan
7_66 672900 32100 128 156 041 226 013 520 Eldhol
2767 eTELY ¥ 121 212 04 1972
768  HFIZOC 34200 030 185 049 225 054 343 14 450 &
760 GE%d20T  F0S0’ L44 178 073 202 069 293 122 413 =

27-70  &7130° 33000 119 171 0

27-71 670307 60500 131 (230) 230 3350 135 470

810 GETZTNY 4200 159 186 069 224 049 247 086 359 141 409
2820 66°200° 31007 148 187 081 224 039 254 086 364 182 443 -
2831 6345.0° 44807 137 (185 023 201 124 249 101 348
2872 6330 4°5607 119 (1.85) 049 209 115 244 071 343
3823 AZ420°  4°350° 019 185 022 217 073 245 119 310 092 38D "
26.24 615007 4°0L07 020 (1A3) 069 198 099 376

835 62°260° 2500 040 (1.85) 047 194 043 228 051 285

2836 62230 350° 040 (L85) 034 197 032 238 058 288 "
28-19 HHeI5.0" 2°34.0¢  1.60 176 095 246 054 317 080 426 2
2830 680707 FSTOC 155 174 062 223 037 535 ”

J8.3]  G&°300°  FSROS 083 194 DBl 248 201 370 1234 445
28.37  AG°330° 6907 103 (1.85) 040 223 199 362 138 432
TR-33 GGTRR0C 85607 030 200 065 263

28-34  G6°57.0°0  BIL.0° 046 194 D46 238

28.35 47000  &°27.00 031 153 047 235 092 325 s
2836 67490 &150° 123 17 034

28-38  68°000° 10°37.0° 023 375 054 465 048 3.
28-39  47°560° 11°240¢ 018 357 091 423

2840 6703907 12°030° 016 (200) 010 2375 048 535 H
R.41 672900 13°190° 027 (2000 014 307 062 370 "
849 &7°520° 4200 138 177 043 510 "

®.50 634907 7°130° 008 197 058 275 056 410
2851  6F460° 0°370° 313 220 07

A 62717 4194 017 182 038 228 110 279 075 333 170 300 Eldho
62°30.5°  4°1040° 0.59 5 L) 075 1.70 1970

L, @350 5056 0.0 195 030 217 056 262 092 3537 161 533 "
627401 4R 0.56 0.3% .64 1.57

L §2°519° 5°29.4° 0.0 194 046 209 052 245 078 360 4

622490 197 0.46 0.54 1.05
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ale 1. (Continue)
Lat, Long. Water Data

ifile (N [—=W) depth V1 H1I V2 H: V3 HI V4 H4 V5 HS V& source
62*15.5" 4°376" 018 201 000 251 000 3560 "
62°16.3° 479 0.23 .22

L 63*03.0° 616" 008 205 011 256 059 379 056 524 =
63°08.4° &M90" 0.19 .23 0.79

1 63020 67555 012 208 000 276 000 350 000 520 =
63 46" G458 0,13 0.34 0,44
63°35.5° TT0° D20 502 2
63°38.5°  2%D0.5°
63°43.3° 7378 017 180 019 196 023 260 D70 328 054 438 "
63477 290 .19 063 0.23 082
G4°40.2° #5707 012 200 012 216 070 2358 102 354 164 550 ¥
64°46.77 B*55.2° 0.00 091 060
67°36.0° 13°28.8° 025 2469 032 322 051 376 148 515 Sundvor &
6B°13.8° 12°21.0° 024 (190) 00F 329 041 376 083 3.18 Sellevall,
6E%04.8° 127282 019 (190) Q.13 320 092 381 176 520 1971

B 67°38.0° 10°59.0° 018 120 025 240 110 350 Eldholm &
G700 10°53.0° 0.25 110 Nysasther, 1949
6024 5" 3093 013 (183 014 215 206 335 Sellevoll &
o443 F240° 030 (185 001 220 134 325 118 450 Sundvor,
60744 4" 40653 030 (1.85) 023 210 058 305 149 470 1974
Gr1le”  2°41.7 009 182 037 208 223 297 Sundvor, 1972
o0f04.7¢ 292837
45507 1907 .64 lod 036 208 178 344 212 4Mm Ewing &
a0 473507 .36 1.78 212 Ewing, 1959

geological age and lithology of the rocks. As a consequence it is impossible
to get an exact correlation of the seismic velocities with geological age alone.
Seismic velocity profiles at different parts of the continental margin off Norway
are fairly similar to one another concerning the velocity so it should be
possible at least to make correlation within the velocity-structure from one
profile to another, although the stratigraphic ages suggested in Fig, 3 may be
somewhat incorrect.

P-wave velocities in Tertiary rocks seldom exceed 2.25 km/sec in the North
Sea (Hornabrock 1962, Wyvobeck 1969), and seismic velocities in Mesozoic
rocks are generally less than 4.0 km/sec. Thus, on Andoya, the island in
Northern Norway, P-wave velocities are about 2.5 km/sec in Cretaceous rocks
and 3.1 km/sec in sedimentary rocks of Upper Jurassic age (Sellevall &
Sundvor 1972). The velocity structure of the upper sedimentary sequences on
the westernmost part of the Barents Shelf is similar to the Norwegian shelf
area farther south. Eldholm & Ewing (1971) and Sundver (1971) inter
preted the 2.2 km/sec layer to be of Tertiary age. The velocity-age relation
used in the present study ( Fig. 3) is the same that Talwani & Eldholm (1972
have used for almost the same region.
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Fig. 3. Histogram of velocities from scismic refraction measurements with proposed velocity-
age relation. (See text for discussion of these relations.)

The sedimentary basin between 60° and 69°N

The continental shelf varies in width from about 60 km seawards off Stad 1o
200 km off Helgeland to less than 60 km off Lofoten-Vesterdlen (Fig. 1).
Some of the boundaries of the main sedimentary basin on the continental
margin off Norway are shown on Fig. 4. The contact between Phanerozoic
sedimentary rocks and crystalline rocks on the Norwegian mainland is sub-
parallel to the coastline as shown by continuous seismic profiling (Nysather
et al, 1969). The rate of change of dip measured just beneath the base of
Pleistocene decreases seawards and across the shelf. The dip near the contact
varies generally between 3° and 9° (predominantly to the northwest), as
shown in Fig. 4 by some calculated strike-dip values and a number of apparent
dip-indications along the continuous seismic profile lines. These apparent dips
are equal to or less than the real dips. The dips are almost all northwesterly
on the continental margin with two exceptions: one near the cost between
66°N and 67°N (Fig. 4) and another in the Lofoten region. The steep dips
ohserved along the Norwegian coast are probably too steep to be primary dips.
Nysather et al. (1969 ) concluded that primary dips were steepened as a result
of the uplift of the Scandinavian landmasses. Thus, according to Nysether
et al. (1969}, the eastern part of the Vestfjorden area must have been a basin
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of Pre-Tertiary age, which was centred where the Lofoten Islands are situated
today. The high grade metamorphic basement rocks were uplifted through the
basin sediments and formed a horst. Smaller — probably downfaulted —
sedimentaty basins are also observed on the east side of the main contact
zone near Frohavet and Andeya. Oftedahl (pers. comm., 1972) has reported
one smaller basin beneath Beitstadfjorden.

Structure and development of the Voring Plateau

An extensive study of aero-magnetic data between the Norwegian Coast and
15°W and from 60°N to 73°N has been completed by Avery et al. (1968).
They found that a magnetic quiet zone covers a great part of the Norwegian
continental margin, but his feature changes to linear magnetic anomalies on
the seaward side of the Norwegian continental margin. This change is especially
well marked on the Voring Plateau.

The interpretation of the linear magnetic anomalies in terms of sea-floor
spreading by Avery et al. (1968) indicates that the separation of Greenland
and Norway started about 60-70 m.y. ago. Prior to this, Greenland and
Norway were a part of the same crustal plate. According to Talwani &
Eldholm (1972} the Voring Plateau escarpment and the Faeroe—Shetland
escarpment are remnants of the original rift zone between Norway and
Greenland.

From geophysical studies of the Vering Plateau, Johnson et al. {1968)
pointed out that the magnetic anomalies over the outer edge of the plateau
indicated a zone of volcanic activity, and that smooth anomalies over the
crest of the plateau are characteristic of a thick sequence of overlying
sedimentary rocks. Am (1970) made a depth estimate to magnetic basement
and found a marked change in the magnetic patterns on the western part of
the Norwegian continental margin which corresponds to an abrupt shallowing
of the magnetic basement. On basis of seismic data Hinz (1972) found that
the abrupr change in the magnetic pattern on the Varing Plateau corresponds
tc a fault which divides the Varing Plateau into an eastern and a western
part. Extensive seismic, magnetic and gravimetric studies by Talwani &
Eldholm (1972) show that a prominent feature on the continental slope off
Norway is an abrupt shallowing of the crystalline basement seawards along
escarpments (Fig. 2 and 4).

On the basis of our crossings of the escarpments and Jan Mayen Fracture
Zone we have noticed that the Voring Plateau Escarpment is a well-defined
contact between two contrasting lithologic units. Our measurements on the
southern part of the Voring Plateau and along Faeroe-Shetland Escarpment
indicate, however, that a much more complicated and less distinct configuration
of the contact-zone exists between oceanic and continental crust in this region,
To some degree this can be demonstrated in Fig. 5, which show continuous
seismic sections from A3 to A4 and from A4 to AS. Several ‘escarpments’
seem to exist indicating a rather complicated rifting of the crust combined
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with vertical block movements. Sediments have filled in between the blocks
and as a consequence it is rather difficult to trace thicknesses of the sediments
within the area between the Vering Plateau Escarpment and the Faeroe-
Shetland escarpment. The present study indicates that the Jan Mayen Fracture
Zone may not be a single continuous fracture zone on the south-western side
of the Voring Plateau.

It is reasonable to assume that the initial opening of the Norwegian Sea
started at the marginal escarpments, as proposed by Talwani & Eldholm
(1972}, but the configuration of these escarpments may vary considerably
from one location to another according to the processes associated with the
initial rifting and later spreading of the sea-floor.

Prior to the opening of the Norwegian Sea it is reasonable to assume that
there was a very large sedimentary basin between Greenland and MNorway, as
suggested by Talwani & Eldholm (1972). This basin has probably developed
in the same way as a normal basin with subsidence and sedimentation as the
main processes. It is also reasonable to assume that the sedimentary basin
between Greenland and Norway rested on a crust which could be classified
as continental.

The opening of the Norwegian Sea was associated with intrusion of basaltic
magma through the rifted crust and into the rifted sedimentary basin, and a
new basaltic crust was created along rifts and the sea floor spreading processes
separated Greenland from Norway during Tertiary time. Isostasy requires
the newly formed oceanic crust and the continental crust to be in balance
with each other, thus different crustal thicknesses across the transition zone
between the oceanic and continental crust also require adjustments of the sea
bottom elevation, resulting in development of the continental slope, rise and
accan H.DE}I.

The schematic model {Fig. 6) (Hinz 1972) presented to show the crustal
structure beneath the Vering Plateau and adjacent regions, indicates that the
crustal and upper mantle processes may have been very complex in the
transition zone between the continental and the oceanic crusts. The Moho is
less than 20 km beneath the central part of the Voring Plateau which is a
crustal thickness intermediate berween average oceanic and continental crustal
thickness. Thus, Hinz {1972) has assumed that the Vering Plateau to the east
of the escarpment developed from a continental crust by subsidence and
rising of mantle material beneath the Voring Plateau as a result of the sea
floor spreading.

That the outer part west of the escarpment on the Voring Platean also
consists of a ‘continental crust’ overlain by basaltic lava cannot yet be com-
pletely ruled out. It is not unlikely that a ‘contact’ exists between the oceanic
and continental crust in this area, and it is also reasonable to assume that the
escarpments represent an important indication about where the contact is
located: but there may exist several escarpments within the complex transition
zone between the two crustal types and available data do not permit exact
delineation of the contact.
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The Vering Plateau The Morwegian
Escarpment Coast Line

Fig. 7. Seismic structure section across the Norwegian continental margin. (Profile location
shown in Fig. 1.}

A schematic cross-section of the sedimentary basin from the Norwegian
coast to the western side of the Vering Plateau is shown in Fig. 7. The
assumed surface of the crystalline basement slopes rather steeply away from
the mainland underneath the sedimentary rocks. Typical erystalline basement-
velocities have not been observed at B10 and B11. This means that the deep
crystalline basement is unusually deep along that part of the cross-section, as
suggested previously on the basis of magnetic measurements (Am 1970),
Crystalline basements is observed a little deeper than 6.0 km below sea level
at B12 on the eastern part of the Vering Plateau (Fig. 7). The erystalline
basement is not observed at B13 and little can be said about the structure of
the deeper sedimentary layers in the vicinity of the escarpment (Fig. 7) on
the basis of the available data.

According to the velocity-age relation (Fig. 3) Cenozoic, Mesozoic and
Paleozoic rocks should exist along the profile from the Norwegian mainland
to the escarpment on the Voring Plateau. The cross-section (Fig. 7) indicates
no major structural change at the shelf edge. Thus the present difference in
the elevation of the shelf area and the Voring Plateau area may be the results
of differential subsidence along the shelf edge and continental slope.

TERTIARY SEDIMENTS

The calculated thicknesses of the Tertiary sediments compiled from seismic
refraction and seismic continuous profiling data are shown on Fig. 8. These
thicknesses include a laver of Quaternary sediments (from a few metres to
400 m, but normally less than 200 m), except along the contact between the
Tertiary sediments and the Mesozoic rocks along the Notwegian coast. The
Cenozoic sediments wedge out landwards, whereas they thicken rapidly sea-
wards, especially in the southern part of the sedimentary basin, where they
reach a maximum thickness of about 2.5 km at 64°N, 5°E. Farther west
the thickness decreases at the marginal escarpments. On the shelf area between
66°N and 69°N the Tertiarv sediments are rather thin or absent.

Correlations of the soncbuoy results obtained at B-9, B-10, B-11, B-12 and
B-13 indicate a refractor with the respective velocities 2.6 km/s (B-9), 2.9
km/s (B-10), 2.7 km/s (B-11), 2.55 km/s (B-13). We consider this refractor
to be the base of the Tertiary.
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The sedimentary layer on the western part of the Varing Plateau is relatively
thin, suggesting that the escarpment has been an effective barrier to transporta-
tion of Cenozoic sediments. The area between the Voring Plateau and the
Faroe-Shetland Escarpment appears to be elevated in general, but the frac-
turing in this area reduced the effectiveness of the barrier and as a con-
sequence of this a great amount of Cenozoic sediments have flowed over the
‘barrier” into the ocean basin.

The northern part of the Faroe-Shetland Escarpment is rather easy to
observe beneath a moderately thick sedimentary cover. Farther south the
escarpment almost disappears beneath a constantly increasing sedimentary
cover, and a great amount of Cenozoic sediments have flowed over the escarp-
ment and accumulated on the western side of the Feroe—Shetland Escarpment.
A large diapiric structure was observed within these sediments, as is shown
on a continuous seismic section from Al to A2 across the diapiric structure
(Fig. 9}. Unfortunately, the magnetometer broke down during profiling here,
and as a consequence we have no observation of the magnetic field across the
diapir. The seismic cross-section indicates, however, that the diapir has devel-
oped only within the sedimentary sequence.

The seismic refraction data obtained at profile 27-71 (see Figs. 2 and 8)
on the Vering Plateau indicate another Cenozoic depression, but the seismic
data available from this region are too limited to permit a more detailed
interpretation,

Several good reflectors have been observed within the Tertiary sequence.
Some refractors can be correlated from one profile to another, but the profile
spacing is in general too great to do so except for a few horizons, such as a
deltaic structure which is well developed between Frovabanken and Sklinna-
banken. The seismic sections show that the deltaic sequence consists of smaller
continuous deltas where the average transport direction has been from ESE
to WNW. It has previously been assumed that the deltaic sequence marks
the base of Tertiary, but seismic velocities indicate that the base of Tertiary
reaches closer to the Norwegian coast-line than previously thought. This
means that the deltaic structure is a vounger sequence within the Tertiary
succession than previously assumed.

PRE-TERTIARY SEDIMENTS

The thickness of the Mesozoic sedimentary sequence was compiled from
seismic refraction and reflection data as shown in Fig. 10; one must keep in
mind, however, the uncertainties of the velocity determination and velocity-age
relationship.

It seems from Table 1 and Fig. 3 as if the main area of sedimentation
during the Upper Mesozoic era is limited in the north-south direction by the
parallels of 65°N and 67°WN — in the east-west direction by 4°E and 10°E.
The main area of sedimentation during the Lower Mesozoic era seems to have
been between the parallels 61° and 66° in the north-south direction and on
the western part of the continental margin between the Feroe—Shetland Escarp-
ment and the Norwegian mainland. On both sides of the Lofoten Islands




232 M. A SELLEVOLL

AT A

L e g O R ‘.: N 3 " o ) o P
e S VA s AN s e,
P EQ.WW._ \‘ﬂ'&"‘ e .-h i :.-_-._. b \Wﬁﬁ f ‘;“!‘J;f‘-\ﬁ; i“;ﬁrﬂ #wa

Hpﬁﬁ”@{t rJ'l f lﬂ'....'h,' :- 'f"l\.,ﬂ u\b 'ﬁﬂlﬂ
s

TWO WAY REFLECTION TIME (sec)

o

.,,mm ﬁ‘ e
-; .-*‘% J‘:@’“’Eﬁ' Eﬂffﬁfmﬂﬁ;‘ﬂ%’ﬂﬁiw e

M‘t"."’.‘ﬂg‘f;m il %@a‘%ﬁ%ﬁm B
o A
:u“ i “'\"' (XTI S "“*‘ “t‘fl&; S
0 5 _'ilﬂ km

I
L)

Fig. 9. Continuous seismic profile west of the Faeroe-Shetland Escarpment. (Profile location |
shown in Fig. 1.)
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smaller sedimentary basins are observed. As already mentioned, these two
basins may once have been one single basin which has been divided into two
basins by a horst which is now the Lofoten Islands.

The total thickness of the Cenozoic and Mesozoic sequences based upon the
assumed relation between seismic velocity and geclogical age are shown in
Fig. 11. This Figure shows an elongated sedimentary hasin on the continental
margin bounded to the east by the crystalline rocks along the Norwegian coast
and to the west by the escarpments and the Jan Mayen Fracture Zone. The
maximum thickness of the Cenozoic and Mesozoic sequences which has been
observed is approximately 4.3 km, and a great area is covered by a sequence
of more than 4 km in thickness.

Comments and remarks

Qur seismic profiling has shown a well marked escarpment on the Voring
Platean which coincides with the escarpment found by Talwani & Eldholm
(1972} at all locations where we have crossed this escarpment. The Faroe-
Shetland Escarpment has not been observed in all our crossings. Figs. 4, 8 and
11 show where we have observed the Feroe—Shetland Escarpments in the
seismic sections,

The region between the southern end of the Vering Plateau Escarpment
seems to be strongly fractured and faulted, and we are not able to follow a
single fracture zone along the southern part of the Voring Plateau. More
investigations are needed in this region to documenr and explain the com-
plicated structure here.

There are many arguments that the crust west of Voring Plateau Escarpment
is oceanic. These arguments are supported by the basement velocity observed
at shallow depth and by the typical, oceanic, magnetic features over the
outer part of the Vering Plateau. On the other hand it seems rather
unlikely that an oceanic and continental crust should balance so well iso-
statically on the Voring Plateau without any elevation difference on either
side of the escarpment. The contrasting character of the magnetic and seismic
velocities on both halves of the Vering Plateau may be explained if we assume
the western half to be covered by layers of flow basalt. This must be carefully
investigated before the final conclusion can be drawn concerning the crustal
structure beneath the Vering Plateau. One more fact that should be taken
into account is that the results obtained from seismic, magnetic and gravimetric
measurements made by Bundesanstalt fiir Bodenforschung, Hannover, and the
Seismological Observatory, Bergen University, Bergen, indicated that the
western part of the Vering Plateau is also underlain by continental crust
{Hinz 1972).

The author fully realizes the limitation of determining the velacity-depth
function by using the sonobuoy method as well as the limitation of the veloc-
ity-age correlation, but he considers that the seismic data used and the inter-
pretation of these data reflect the main Cenozoic and Mesozoic structural
trends on the continental margin off Norway.
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The different isopach maps of the continental margin in the present paper
show that subsidence and sedimentation have shifted from one part of the
continental margin to another during the Cenozoic and Mesozoic time period.

The Pleistocene uplift of Fennoscandia is well ‘recorded’ by the dips (Fig. 4)
which generally decrease from the mainland across the continental margin,
Torske {1972) has discussed the relation between the uplift of Fennoscandia
and the opening and spreading of the Norwegian Sea. His conclusion was
that these two events were associated with each other. Talwani & Eldholm
(1972) are also of the same opinion. It seems in general as if the dips are
greatest in the two shelf areas between 62°N-64°N and 68"N-69°N (see
Fig. 4). This should indicate a greater uplift in these two areas in relation to
the shelf area in between. It is interesting to notice that these two areas are
the most narrow shelf areas on the continental margin off Norway. It may be
suggested that the Tertiary uplift may to some extent have caused the nar-
rowing of these shelf areas by sliding, erosion and transportation of material
from the outer part of the shelf. This may especially have been the case in
the Storegga region where a great transportation of sedimentary ‘material’ has
been observed downslope from the shelf edge ( Sellevoll 1974). It is reasonable
to assume that the shelf edge was previously located west of the Storegga
region where it is located today, and that the uplift caused great mass-transport
of sedimentary deposits downslope from the Storegga region. Thus the width
of the shelf between the mainland and the Storegga region has been greatly
reduced in the past and continues to be so reduced at present.
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