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INTRODUCTION

Samples from five sites, located in the northwest part
of the V@ring Plateau (Figure 1), were investigated. The
studies included:

1) grain size composition of six fractions (>0.1; 0.1-
0.05; 0.05-0.01; 0.01-0.05; 0.005-0.001, and <0.001]
mm);

2) mineral composition of light and heavy minerals
(S.G. >2.9 of fractions 0.1-0.05 mm);

3) determination of calcite, aragonite, dolomite,
siderite, quartz, plagioclase, and potassic feldspars; and

4) chemical composition and the content of CaCOs,
Coq Fe, Mn, Ti, P, Cu, Zn, Ni, Co, Cr, Cd (by spec-
trophotometer), K:0 and Na:0 (by plasmatic
photometer M-3).

In this paper, and accompanying figures and tables,
the sediment terminology is that of the authors and
may not correspond to shipboard designations. Sample
numbers are those assigned by the authors for the in-
vestigations,

GRAIN SIZE

According to the preliminary core descriptions (ICD)
and more exact descriptions by other investigators in
shore-based laboratories, sediments of the Vgring
Plateau are represented mainly by marine clays and sil-
ty clay muds; only in exceptional cases by sands and
silts. This is confirmed by the grain-size analyses (Table
1).

The largest number of sandy interbeds and the >0.1
mm fraction is present in “‘glacial” deposits at Site 343.
This may be a result of the accumulation of sediments,
not only by glacial-marine processes, but by density
currents moving downslope to the base of the Vgring
Plateau. The clay fraction is abundant in Plio/Pleisto-
cene and Eocene and Oligocene deposits of Sites 339
and 340. This is due to the location of the sites between
the Vdring Plateau and Scandinavia, where quiet
sedimentation conditions were present.

Genetically, on the basis of grain size, there are six
sediment varieties: (1) glacial marine; (2) terrigenous,
slightly calcareous terrigenous, and slightly calcareous
with a CaCOs or SiOz(amorph) content equal to 10%-
30%; (3) diatomaceous (>30% SiO: [amorph]);
(4) mixed siliceous/diatomaceous-spicules, spicules-
radiolarian (>30% SiOz[amorph]); (5) diatomites; and
(6) calcareous-foraminiferal (>50% CaCQs).

MINERAL COMPOSITION OF THE
0.1-0.05 MM FRACTION

The amount of the heavy subfraction is usually small,
however, in some horizons it increases to 20%-30%.

This is not a result of volcanic minerals, as it is normal,
but is due to the presence of authigenic sulfides. Terrig-
enous minerals, which are abundant in the heavy sub-
fractions, are represented mainly by ore minerals: mag-
netite, titanomagnetite, ilmenite, plus pyroxenes,
hornblende, epidote, garnet, and rutile (Table 2,
Figure 2).

Magnetite is present as angular to round formless
grains, with a metallic luster, and well-developed
magnetic properties. Ilmenite usually is strongly
leucoxenizated, but has a table-like form. In contrast to
magnetite, titanomagnetite is oxidized and has no
magnetic properties.

Clinopyroxenes are colorless to light brown short
prisms, with indented rims. Sometimes orthopyroxene
(hypersthene) is present with a characteristic light green
to light pink pleochroism. Hornblende is represented
by green and brown varieties; alkaline varieties are rare.
Clinozoisite represents the epidote group. Usually it
forms angular, anhedral grains, pistachio-colored, with
anomalous interference colors. Garnet is present as
angular, isotropic grains with a high relief, colorless or
pink. Anomalous garnet is present.

Terrigenous minerals of light fraction are mainly
represented by quartz, feldspar, mica, and clay
(minerals?) particles. The feldspars have various com-
positions; plagioclases (sodic), as well as potassic
feldspar. The feldspar grains are usually rounded and
clay minerals are mainly formed from feldspar altera-
tion. Brown biotite and colorless muscovite are the
abundant micas. Greenish chlorite is present as single
grains.

Volcanic minerals are mainly represented by color-
less volcanic glass and are acidic (N = 1.502 to 1.515).
This is equal to an SiO: content of 64%-71%. Greenish-
brown and brown glass is rare. The glass is present as
sharp, angular fragments with a conchoidal fracture,
and contains vesicles with ferrous sulfides. Volcanic ash
is represented by cloudy, black, brown, formless grains.

Authigenic minerals consist of carbonates,
glauconite, ferrous sulfides, and barite. There are two
carbonate varieties: calcite and siderite. The brown fer-
ruginous variety is restricted to the heavy fraction,
calcite to the light. Their authigenic origin is confirmed
by the grain form, which consists of rose-like crystals
with the noticeable growth center. Glauconite is present
as oval, green grains with a specific aggregate polariza-
tion. Fe-sulfides are abundant in some horizons, and
comprise 20%-30% of the heavy fraction. They develop
upon volcanic glass or ash fragments, or in diatom
shells.

Figure 2 shows the content of biogenic carbonates
and siliceous remains. The carbonates are mainly
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Figure 1. Location of DSDP Leg 38 sites drilled on the Véring Plateau.

represented by fragments of foraminifera shells, the
siliceous remains by fragments of diatoms, Radiolaria,
and sponges.

DISTRIBUTION OF MINERALS IN COLUMN
OF SEDIMENTARY STRATA

In Pleistocene/Pliocene deposits (Table 3, Figure 2)
there is an increased content of hornblende, clinopyrox-
ene, augite, epidote, garnet, quartz, feldspar, tour-
maline, staurolite, and rutile. These represent minerals
of mixed origin; sedimentary, metamorphic, and
magmatic. This is expected because all Scandinavian
continental rocks were subjected to glacial erosion.
Only two glauconite peaks are noted (Sites 339 and 343,
Figure 2) and are probably a result of diagenetic
processes as indicated by the increased contents of
foraminifera (Site 343), diatoms, Radiolaria, spicules
(Site 339).

There is an increase in the content of volcanic glass,
Fe-sulfides, clayey aggregates which define Pliocene,
Miocene, and Oligocene deposits, cored at Sites 341
and 342. The contents of ilmenite, pyroxenes, horn-
blende, epidote, garnet, quartz, feldspar are sharply in-
creased in comparison with the overlying Plio-Pleisto-
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cene sediments. These data may indicate that, in the
formation of Miocene sediments on the Vdring Plateau,
volcanism was more dominant than in the Plio-Pleisto-
cene. An increased content of authigenic minerals is
also characteristic of the Miocene. Besides the Fe-
sulfides (Site 343, 147.5 m), an increase of glauconite
(up to 11%) and biogenic siliceous particles is noted.

Generally, the regularities of mineral distribution in
the Eocene are the same for the Neogene, i.e., the con-
tent of volcanic minerals, authigenic Fe-sulfides in-
crease, and the amount of terrigenous minerals, es-
pecially of the heavy fraction, is lower. However, in
some early Eocene horizons (Site 343) a high feldspar
and ilmenite content is observed. This is indicative of
an increased influx of terrigenous sediments during
some phases of Eocene sedimentation.

BULK MINERAL DISTRIBUTION (X-RAY)

Carbonates

The carbonates generally are characteristic for
Pleistocene sediments. Calcite is abundant, with other
calcareous minerals found in trace concentrations in a
small number of samples. However, at Site 342 (2-1) on
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TABLE 1
Grain Size (%) of Sediments from the V¢ring Plateau, DSDP Leg 38

Sample Grain-Size Fractions, mm (%) o

(Interval Depth? Classificatio x})af 0.1- -0.05- 0.01- f 0.005-

in cm) (m) Sediments >0.1 | 0.05 0.01 0.005 | 0.001 <0.001 | <0.01
Site 339
2-1,119-121 9.2 Pelitic mud 2.8 23 10.6 12.0 32.0 39.9 83.9
2-3, 129-131 12.4 Pelitic mud 3.1 2.2 9.6 24.3 24.4 36.5 85.2
34, 142-144 23.7 Pelitic mud 7.8 6.6 13.2 19.8 23.0 29.6 72.4
4-2,121-123 33.0 Pelitic mud 6.9 5.4 11.9 19.8 33.0 23.0 75.8
S-1, 139-140 38.0 Aleuritic-pelitic mud 9.6 131 209 21.1 21.1 14.1 56.3
6-3, 102-104 49.9 Aleuritic-pelitic mud 6.6 119 24.6 18.2 22.7 15.9 56.8
7-1, 130-132 56.9 Aleuritic-pelitic mud 7.4 104 20.1 31.1 3.1 0.0 62.2
81, 100-102 66.0 Aleuritic-pelitic mud 7.3 8.1 15.5 29.6 222 173 69.1
10-3, 70-73 87.9 Pelitic mud 0.8 25 6.0 11.2 56.8 22.7 90.7
12-2, 70-72 104.2 Pelitic mud 0.3 0.3 3.0 12.2 36.2 48.1 96.5
Site 340
1, CC 9.5 Pelitic mud 4.2 4.4 9.9 17.9 31.8 31.8 81.5
2-1, 38-40 9.9 Pelitic mud 4.1 4.5 14.5 329 33.0 11.0 76.9
2-3, 75-77 1:3.5 Pelitic mud 0.6 6.1 11.6 27.2 13.6 40.9 81.7
3-3, 75-77 23.0 Pelitic mud 0.8 0.5 6.3 34.6 34.8 23.0 91.4
4-4, 75-77 34.0 Pelitic mud 0.4 13 14.7 41.5 25.5 16.6 83.6
5-2,70-72 40.3 Pelitic mud 7.4 4.5 13.5 44.9 29.8 0.0 74.7
6-3, 60-62 513 Pelitic mud 0.5 1.3 7.0 60.8 15.2 15.2 91.2
7-1, 95-97 58.0 Pelitic mud 0.6 24 8.8 35.1 354 17.7 88.2
7-6, 95-97 65.0 Pelitic mud 0.5 31 54 33.9 34.2 22.8 90.9
8-4, 72-74 72.0 Pelitic mud 4.2 2.0 10.1 37.2 28.0 18.5 83.7
9-3, 70-72 79.9 Pelitic mud 1.4 2.8 14.1 20.5 40.8 20.5 81.8
10-2, 50-52 87.6 Pelitic mud 2.1 5.6 15.4 38.5 19.1 19.4 77.0
11-4, 81-83 100.7 Pelitic mud 5.1 1.8 16.8 17.0 34.0 25.3 76.3
Site 341
1-3, 75-77 34 Pelitic mud 2.1 4.9 17.5 25.2 324 18.0 75.6
2-2, 7577 11.9 Pelitic mud 9.0 4.2 14.8 21.0 33.0 18.0 72.0
4-1, 75-77 29.3 Pelitic mud 5.2 4.5 11.7 19.7 344 24.6 78.7
6-3, 50 51.25  Fine-aleuritic mud 0.8 5.0 68.7 6.4 9.6 9.5 25.5
7-3, 50 60.8 Pelitic mud 2.8 4.5 14.8 15.6 46.7 15.6 77.9
8-3, 50 70.3 Aleuritic-pelitic mud ~ 15.0  13.5 26.5 7.0 19.0 19.0 45.0
10-1, 109-111 86.7 Fine-aleuritic mud 11.2 9.6 34.9 11.6 18.7 13.9 44.2
13-1, 142-144  107.0 Aleuritic-pelitic mud 2.3 7.8 23.7 8.9 22.2 28.1 59.2
17-2, 129-131 183.5 Fine-aleuritic mud 16.2  10.7 33.7 6.1 21.2 121 394
20-2, 100-102  240.2 Pelitic mud 2.2 2.0 21.6 14.4 33.5 26.4 74.3
21-4, 90-92 262.3 Pelitic mud 2.1 3.6 16.6 8.6 41.0 28.1 77.7
28-3, 100-102  393.9 Aleuritic-pelitic mud 0.6 1.0 37.6 17.9 28.6 14.2 60.7
294, 118-120 405.1 Aleuritic-pelitic mud 0.2 0.9 322 15.9 25.4 254 66.7
304, 41-43 413.7 Aleuritic-pelitic mud 0.6 1.1 42.9 18.5 14.8 22.1 55.4
32-4, 50-52 4329 Aleuritic-pelitic mud 0.4 0.6 29.7 15.1 21.1 33.1 69.3
Site 342
1-2, 49-51 2.0 Aleuritic-pelitic mud  10.2  10.3 20.7 8.4 37.8 12.6 58.8
1-5, 69-71 6.7 Aleuritic-pelitic mud T2 7.3 16.9 8.6 37.2 229 68.7
2-2, 94-96 40.1 Aleuritic-pelitic mud ~ 24.5 4.8 15.0 11.1 29.0 15.6 55.7
3-4, 100-102 90.9 Fine-aleuritic mud 2.9 8.1 41.8 7.8 27.6 1.8 47.2
4-2, 110-112 125.8 Aleuritic-pelitic mud 1.4 6.0 37.6 11.8 23.6 19.6 55.0
5-2, 100-102 135.2 Aleuritic-pelitic mud 1.0 4.9 28.1 16.6 22.0 27.5 66.1
5-6, 100-102 141.5 Aleuritic-pelitic mud 1.0 5.7 354 11.6 23.2 23.0 57.8
6-4,61-62 147.5 I'ine-aleuritic mud 21.7 5.5 34.1 16.1 9.6 129 38.6
Site 343
1-1, 75-77 0.25  Aleuritic-pelitic mud  16.4  10.5 21.1 13.7 30.1 8.2 52.0
1-3, 75-77 1.25  Aleuritic-pelitic mud  20.6  13.0 24.3 5.0 24.8 12.4 42.2
2-2, 105-107 5.7 Aleuritic-pelitic mud  10.8 8.8 22.8 2 36.0 14.3 57.5
2,CC 12.5 Aleuritic-pelitic mud 12,0 9.1 211 9.4 235 25.0 ST8
2-4,75-77 8.7 Aleuritic-pelitic mud 9.8 7.1 22.7 14.5 33.9 12.1 60.5
3-2,129-131 53.5 Sand 47.8 310 13.8 1.5 29 2.9 7.3
3-4, 129-131 56.0 Fine-aleuritic mud 3.2 4.5 56.3 10.0 14.0 12.0 36.0
3-6,119-121 59.7 Sand 458 27.2 15.7 4.3 2.8 4.2 1.3
4-3,110-112 102.6 Aleuritic-pelitic mud 187 111 18.8 10.0 23.2 18.2 51.4
5-2, 19-21 147.3 Aleuritic-pelitic mud 4.0 6.4 25.0 28.6 24.7 11.4 64.7
7-0, 30-32 202.0 Aleuritic-pelitic mud 4.1 2.9 374 18.6 18.6 18.5 55.7
83, 100-103 216.3 Aleuritic-pelitic mud 1.6 0.5 46.4 - - . 51.6
11-2, 130-132 2435 Aleuritic-pelitic mud 0.8 0.7 30.7 21.6 29.8 16.3 67.7
15-1, 99-101 270.1 Aleuritic-pelitic mud 0.1 0.3 48.7 22.8 12.7 15.3 50.8
16-3, 18-20 282.0 Aleuritic-pelitic mud 2.0 1.5 319 9.3 23.1 323 64.7

2From sea bed,
bAccording to Russian classification.
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TABLE 2
Mineral Composition of Coarse-Silty Fraction (0.1-0.05 mm) of Sediments of the V¢ring Plateau, DSDP Leg 38
Heavy Fraction (%)%
Volcano-terrigenous
k]
- g # g2 % %
Sample Content = § § = G 2 % % 3 % 2 2 % 2 e B c 2 H s 2
: = SE = S P = & = 2 8

(Interval Depth Heavy £S5 @ 5 T3 3 = % £ I e 8 = E 2 § 2 = z 5

in cm) (m) | Fraction(®) SE& = = & 42 = 2= =< & = 3 = < & & = 5]
Site 339
2-1.119-121 9.2 1.2 ~ 14 130 1.4 03 230 03 - = 29.8 53 24 27 03 08
2-3, 129-131 124 29 - - 4.3 0.4 07 2.7 04 - - 10.9 1.1 14 1.4 - ~
3-4.142-144 23.7 1.3 - 0.7 24.8 0.4 4.0 - - 04 110 12.0 3.5 1.8 04 1.1
4-2,139-140 38.0 1.9 0.7 248 3.8 1.4 19.6 - - - 23.8 8.0 2.8 1.4 - 0.7
5-1. 139-140 38.0 1.9 0.4 8.9 - 04 321 0 - - 214 7.9 2.1 1.1 1.4 07
6-3, 102-104 49.9 1.2 0.7 136 - - 260 04 03 - 21.6 13.2 1.8 04 - 0.3
7-1, 130-132 56.9 0.9 39 9.4 = 35 130 0 — 04 230 7.0 23 1.6 - 1.6
8-1. 100-102 66.0 2.6 8.0 0.3 0.3 405 - 0.7 - 17.9 12.3 27 27 03 07
10-3, 70-73 87.9 0.2 13 105 26 - 13 - - - 79 19 145 - - 26
122,7072 1042 23 19 09 - 09 28 - - - 194 ILI 74 - 19 28
Site 340
1,CC 9.3 1.9 0.7 03 16.3 5.2 0.7 194 1.1 14 0.7 194 6.9 4.5 1.7 - 0.7
2-1, 38-40 9.9 1.5 03 20 116 B 38 164 07 03 07 348 6.1 3.1 24 1.0 03
2-3, 75-77 13.5 0.2 1.5 1.5 1.5 1.5 kN - 1.5 - 9.2 4.6 31 - -~ ~
3-3, 75-77 23.0 1.8 - + +b +4C - + = = - + + + = - -
4-4,70-72 40.3 0.1 - - - — - 4.0 - - - - 59 —~ — >
5-2,70-72 40.3 0.1 - - + + - + - - - + + ++ - -
6-3, 60-62 513 0.9 - - 26 782 - - - - - - 1.3 5.1 - ~
7-1, 9597 58.0 0.5 5.3 1.1 202 1.1 3.2 - = - 6.4 4.2 32 - - 11
7-6, 60-62 65.0 0.3 - 4.5 — - 7.6 - - = 9.1 3.0 6.1 - - 1.5
84, 72-74 72.0 0.9 - 1.1 3.2 - - 19.1 - - 2.1 3.2 - 39.3 7.4 - 1.1
9-3. 70-72 79.9 0.2 - 1.9 5.7 1.9 38 - = - 1.9 - 5.8 - - 1.9 -
10-2, 50-52 87.6 0.1 - - 1.7 4 - - - - - - 34 5.2 1.7 - - 34
11-4, 81-83 100.7 0.3 - - - 1.6 - 4.7 - - - — - - - 3.2
Site 341
1-3.75-77 34 1.2 0.7 - 1.6 0.7 1.8 288 2.0 - 07 221 133 3.2 14 1.0 07 1.4 1.
2-2,75-77 11.9 2.0 - - 8.7 1.4 0.7 265 24 0.7 = 26.9 7.4 24 21 04 04 129
4-1, 75-77 29.3 34 - 4.2 25 30 298 08 04 - 27.2 4.9 1.1 1.9 15 08 5.6 8
6-3, 50 51.25 0.2 - - - - 4.9 - - - 2.8 2.1 2.1 - - = 5
7-3, 50 60.8 1.6 - 1.0 0.7 0.7 177 - - - 9.4 59 24 0.4 - 1.0 0.4
83, 50 70.3 5.6 3.3 07 04 335 22 - - 301 134 1.5 1.1 04 19 2.6
10-1, 109-111 86.7 6.3 44 - 0.7 414 1.3 04 04 284 11.6 1.7 04 04 07 04
13-1, 142-144  107.0 6.4 0.7 - 1.5 2.6 - 434 1.2 - - 20.8 6.2 0.4 1.5 ~ - 4.4 =
17-2, 129-131  183.5 8.7 3.0 - 0.8 342 - - — 17.3 9.0 2.6 1.9 - 0.8 9.4 3.8
20-2, 100-102  240.2 1.3 - — 0.3 - - 55 - 0.3 - 3.7 1.4 11 0.7 - 03 0.7 1.1
21-4,90-92 262.3 32 0.7 - 1.4 1.0 08 283 03 03 03 155 3.1 0.3 1.7 03 - 0.7 0.7
28-3, 100-103  393.9 19.0 - - - - - 0.3 24 - - 0.3 - - = — 0.3 0.3
294, 118-120  405.1 19.5 - - - - - - - - - - - - - - - -
30-4,41-43 4137 9.1 - - - - - - - - - 0.4 0.7 - - - - =
324,5052 4329 9.8 - - = = 06 - - - 0.3 3 - 0.3 - - -
Site 342
1-2,49-51 2.0 1.4 1.0 = 12.5 0.2 28 256 - - 03 270 13.8 2.1 38 - 0.7
1-5, 69-71 6.7 1.6 - 12.8 2.4 27 232 10 03 - 26.8 9.3 3.7 1.7 0.7
2-2,94-96 40.1 1.6 - 5.0 2.0 1.0 181 06 07 03 237 9.4 1.0 1.3 = =
3-4, 100-102 90.9 1.7 - = - - - 0.7 - - - 0.3 0.3 = - - -
4-2,110-112 125.8 0.3 - - = - 0.8 - - - 0.8 - - - = -
5-2, 100-102 135.2 0.1 - 0.9 AT - 0.9 - - - 0.9 = = = =
5-6, 100-102 141.5 0.2 - 0.8 - 1.6 - - - = - — 0.8 = - - =
6-4, 61-62 147.5 25 - - - - = 0.7 - - 1.1 - 0.4 — = -
Site 343
1-1, 75-77 0.2 1.1 0.7 - 8.6 2.1 38 307 07 03 - 231 11.7 2.8 34 - 0.7
1-3, 75-77 1.2 1.3 0.7 03 1.5 4.1 34 294 0.7 - - 222 11.9 38 1.7 = 0.6
2-2, 105-107 5.7 1.1 - 0.7 124 2.7 27 17.8 - - - 16.8 16.9 3.0 1.7 - 10
2-4, 75-77 8.7 14 1.4 1.1 10.6 1.8 2.1 173 04 0.7 - 15.5 18.8 2.8 1.8 - 0.4
2,CC 12.5 2.2 - - 13.9 4.1 37 156 0.3 = - 238 16.0 24 14 03 03
3-2, 129-131 535 2.8 - 1.4 51 0.3 3.0 240 1.0 L0 199 16.9 3.0 20 07 03
3-4,129-131 56.0 1.7 - - 5.4 - - 7.0 - - - 4.7 5.7 1o 03 - 03
3-6, 119-121 59.7 4.4 1.0 03 8.5 1.4 05 258 07 03 03 258 15.6 03 14 07 0.7
4-3, 110-112 102.6 1.6 - 04 142 21 1.4 330 18 = 03 181 15.2 1.4 1.8 = 0.7
5-2,19-21 147.3 0.9 1.5 04 230 109 2.6 8.0 - 0.4 - 19.7 16.0 109 2.6 - 0.4
7-0, 30-32 202.0 0.7 - 31 0.3 1.0 0.3 - - - - - 0.3 0.3 0.3 = -
8-3, 100-103 216.3 30.2 - - - - - - - - 0.4 - - - -
11-2, 130-132 2435 1.2 - 0.7 - 0.3 - - - - - 0.3 - — - - -
15-1, 99-101 270.1 3.2 - 22 - - - 0.4 - - - 0.4 0.5 0.4 - - -
16-1, 18-20 282.0 0.9 - 1.1 - 1.1 - 1.8 04 - - 1.1 - = -

4Also single rounded carbonate grains.
"Single grains.
€Abundant.
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Heavy Fraction (%)

TABLE 2 — Continued
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TABLE 2 — Continued

Light Fraction (%)

Terrigenous Volcanogenic Biogenic Authigenic
- el v
- - " - — | w = w @ = - 5
Sample 8 B2 % 9% § 8§ g |e, £, B<[38E 2 E £ _sé.|8 § £ %
neval  Deptn | 5 2§ 3 & 3 £ £ |23 B3 |8 E & Z S EEsi|lf 2 & 3
in cm) m | & £ = =% =2 S 3 |&0 86 &F |86 £ w & & =E2LEZ2|8 5 £ £
Site 339
2-1,119-121 9.2 | 694 120 1.4 70 1.8 - - 0.7 42 - - 04 | 25 07 - 1001
2-3, 129-131 124 | 764 8.5 - 0.3 7.2 - - 0.3 - 38 - 0.3 : 27 03 99.8
34, 142-144 237 | 641 123~ 04 195 0.7 - - 1.8 - — - | 04 07 99.9
4-2,121-123 330 | 789 2.1 - 1.8 123 - - 0.7 1.8 04 - 04 - 0.7 L1 - 100.2
5-1, 139-140 380 | 643 67 L0 24 178 - - - - - 07 - 1.0 1.0 - 1.0 37 03 999
6-3, 102-104 499 | 648 92 04 07 170 - - 0.4 - 04 - 0.7 0.7 - | o7 48 - 99.8
7-1 130-132 56.9 60 90 - 03 57 07 - 17.7 - 03 - 428 174 - ~ - - 99.9
8-1, 100-102 66.0 | 686 34 03 07 207 03 - - - - - 1.0 03 1.7 07 - - | 0.7 14 03 1001
10-3. 70-73 87.9 = - - 03 - - - 40 - - - 27 848 82 - - ~ - 100.0
12-2, 70-72 104.2 27 21 - - 1.7 - - 1.7 9.2 - - 27 414 384 - - - 99.9
Site 340
1,CC 9.5 | 66.6 52 - 03 103 21 - ~ Lo - ~ 38 - 62 24 - - 14 07 100.0
2-1, 38-40 99 | 292 6.5 - 0.4 1.8 07 25 - - 07 404 170 - - - 0.7 99.9
2-3,75-77 13.5 03 - - - = ~ - 4.2 110 - - 719 128 - - - ~ - 100.2
3-3,75-77 23.0 Ls - ~ ~ 0.4 - - 0.3 80 173 - 1.1 132 582 - - - - - 1000
44,7577 34.0 0.7 - - 08 - - - 04 171 78 | - 28 89 616 - - - - - 100.1
5-2, 70-72 40.3 - - - 0.4 1.5 - - - 11 215 | - 30 B89 537 - - - - 100.1
6-3, 60-62 51.3 0.3 - - - - - - 56 36 = = - 757 146 - - - - - 99.8
7-1,95-97 58.0 - - 03 03 - ~ - 5.8 500 | - - 214 193 - - - - — 1001
7-6, 95-97 65.0 0.4 - - ~ - 1.5 6.3 - - 07 746 165 - - - - 100.0
8-4, 72-74 72.0 0.4 - 04 04 - 21 160 107 = 39 142 520 - - - - 100.1
9.3, 70-72 79.9 = = ~ - 04 - - 0.7 33 . - - - 178 718 - - ~ 100.0
10-2, 50-52 81.6 2 = = = 04 - - - 55 26 ~ - 113 803 - - - - - 100.1
11-4, 81-83 100.7 0.4 - = - [ 07 30 - - - - 959 - - - - 100.0
Site 341
1-3, 75-77 34 | 746 = - 0.6 188 - - - - - ~ 1.4 03 - - - 3.1 Lo - 99.8
2-2,75-77 1.9 | 419 23 09 23 260 - - - B - - 179 - - = - - 78 10— 100.1
4-1,75-77 29.3 | 73.1 - L0 1.7 169 - - - - - 40 - - 30 03 100.0
6-3, 50 51.25 - - - - 0.6 - - 71 52 | - - 1.0 48 13 - - - 100.0
7-3, 50 6080 | 85  — - 04 L1 04 = - 1.3 148 = - 04 537 95 - - - - 100.1
8-3, 50 703 | 656 1.7 1.0 38 231 = - - - 03 03 - 03 - 24 14 - 99.9
10-1, 109-111 86.7 700 24 1.7 14 192 03 - - - - - 14 - 0.7 - - - 1.0 1.5 99.6
13-1, 142-144  107.0 | 664 0.7 20 2.0 265 - - - - ~ — 0.7 0.3 - - - 1.3 - - 99.9
17-2,129-131 1835 | 749 14 14 04 148 - - - - - - 07T - - = - = 58 04 - 99.8
20-2,100-102 2402 | 113 286 3.0 20 36 - - - - 03 458 26 07 1.0 - - 07 03 - 99.9
21-4, 9092 2623 | 638 1.8 21 21 195 - 0.4 - - - - 2.5 - 21 = ~ = 53 04 — 1000
28-3, 100-102  393.9 2.5 2 - 0.4 1.8 - - |144 32 338 |65 18 14 241 95 - - - 07— 1001
29-4, 118-120 405.1 = = 0.7 0.7 - - 1.0 03 S65 |41 75 03 190 95 - - - 03 - 99.8
304, 4143 413.7 26 s - 06 03 - 03 61 805 | - - 06 22 61 - - - 06 - 99.9
324, 50-52 4329 - - = 03 06 - 1.0 75 284 | - - 13 13 595 - - - - - 99.9
Site 342
1-2, 49-51 20 | 720 21 04 04 154 - - 0.4 = = 59 - 04 - - 2.1 1.0 - 100.
1-5, 69-71 6.7 | 582 37 14 10 256 - . - - - 07 50 - = = 40 03 - 99.9
2-2, 94-96 40.1 (663 7.0 1.0 1.1 235 - - - - - - & - 0.7 - S 04  — 1000
3-4, 100-102 90.9 - 210 - 0.3 - - - LT 64.7 - - - 14 0.7 4.2 - - - - 100.0
4-2,110-112  125.8 0.4 155 - 04 07 - - 0.7 108 - - - 1.1 644 61 - - - - 100.1
5-2,100-102 1352 - 292 - - - - ~ - 1.1 - - L1 665 21 - - - - 100.0
56, 100-102  141.5 - 96 - - - - - L4 - - - 07 808 74 - - - - 99.9
64, 61-62 147.5 - 443 - 04 0.8 . N - 311 ~ ~ - D4 45 8O - - 107 - 1002
Site 343
1-1, 75-77 0.2 | 484 - 04 07 138 - = - 2.2 - 320 04 04 - - 07 1.1 - 1001
1-3, 75-77 1.2 [s00 71 07 03 118 14 ~ = 0.3 - - 253 06 - = - - 14 1.1 - 1000
2-2, 105-107 57 | 582 66 - 04 256 = - - - - Lt - 04 - - - .1 67 - 1002
2-4, 75-77 8.7 | 533 101 ~ - 43 - - = - ~ 04 98 - - - - - | 04 1.8 — 1002
2,CC 125 | 633 102 - - 17.8 04 - - - ~ - 69 - 04 - - — | 04 07 - 1001
3-2,129-131 535 | 727 715 - 06 159 - - - - - 03 - - - - - - 26 03 - 99.9
3-4, 129-131 56.0 | 386 208 140 147 109 - - - - - . 03 - - - - -] 07 - - 100.0
3-6,119-121 59.7 | 839 03 - - 12.3 - - - 0.3 - = - - - - 23 07 - 99.8
4-3,110-112 1026 | 552 07 03 - 1.7 - ~ ~ - - 03 269 03 - - = |34 10 - 99.8
52,1921 147.3 | 516 170 - 04 289 - - 2 2 = |Fes M= = = = o= - 21— 1000
7-0, 30-32 202.0 Lo - - 03 1.3 97.0 | - - - - - 5 03 = - - - - - 99.9
8-3,100-103  216.3 39 - 03 21 1.0 - 228 - - - - 07 03 10 - 03 |674 - - 99.8
11-2,130-132 2435 1.0 - 06 06 7.3 - 90.1 - 0.3 - = = = = = - = - - ~ 99.9
15-1,99-101  270.1 50 - 138 128 142 - 525 - = 2= = 04 - 1.1 - - 04| - - - 1002
16-3, 18-20 282.0 43 - - 85 139 - 731 | - - - - - - - - - - 02 - 1000
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Figure 2. Lithologic diagrams of the sites. Legend; 1 = grain size composition of sediments (%), 2 = econtent of heavy mineral
fraction 0.1-0.5mm (%); 3-18 = distribution of minerals, volcanic ash, biogenic material: 3 = volcanic ash; 4 = brown glass
(basaltic); 5 = clinopyroxene; 6 = ilmenite; 7 = hornblende; 8 = epidote; 9 = gamet; 10 = Fe-sulfide; 11 = quartz; 12 =
feldspar; 13 = light brown glass; 14 = colorless glass; 15 = clayey aggregate; 16 = biogenic carbonate; 17 = biogenic siliceous;
and 18 = glauconite.
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TABLE 3
Mineral Composition (%) of Sediments Voring Plateau, DSDP Leg 38 X-ray Data®
Carbonates
o | o 2

Sample 2| g E 24| B 'g . ?;L = ‘g.

(Interval Depth S| 2|8 8 8 | ® E = § =

in cm) m cCco; | S| Z|&|Z || &| 8|3 |88
Site 339
2-2, 140-142 10.9 12.51 g8 0 0 0 8 13 3 1 33
2-4, 138-141 14.4 8.00 6 + + 0 - 14 2 1 4.7
3-1,129-131 18.8 6.00 3 + o+ 0 - 12 2 2 3.0
3-3, 138-140 21.9 8.75 7 . 0 £ 15 3 1 3.8
3,CC 27.0 2.50 1 0o 0 0 1 19 10 4 1.4
4-1, 142-144 2845 1285 10 0 + 0 - 11 3 1 2.8
4-3, 89-91 31.0 12.76 12 0 + 0 - 19 3 3 3.2
4, CC 36.5 - 0 0 0 0 0 14 3 1 3.5
5-2, 138-140 39.5 2.50 0o 0 0 0 0 8 2 + -
5, CC 46.0 - 2 0 0 o0 2 19 2 1 6.3
6-1, 140-142 47.4 10.01 7 0 0 0 T 24 2 4 4.0
6-4, 85-87 51.6 2.50 0o o + 0 - 15 3 + -
6, CC 55.5 9.76 8 0 + 0 - 12 3 1 3.0
7-2, 50-52 57.7 3.76 0o 0 0 o0 0 10 2 1 3.3
85, 60-62 72.0 0.0 0 0 0 o0 0 12 3 2 2.4
8, CC 74.5 0.0 0 0 0 0 0 20 4 1 4.0
10, CC 93.5 0.0 0o 0 0 o0 0 0 0 0 -
12-1,120-122  103.0 0.0 0o 0 0 0 0 0 0 0 -
Site 340
1-1, 75-77 0.8 - 3 0 0 0 3 10 2 + -
1-2, 148-150 3.2 - 7 0 + 0 - 14 4 3 2.0
1-5, 75-77 7.2 - 4 0 0 0 4 8 3 + -
1, €C 9.5 - 7 0 0 0 7 16 4 2 2.7
2-2, 715-77 11.9 - 0 0 0 0 0 2 + 0 -
2-3, 80-82 13.5 - 4 0 0 0 4 12 5 1 2.0
2, CC 19.0 0.0 2 0 0 o0 2 22 8 2 2.2
31, 75-77 19.8 - 2 0o 0 0 2 7 6 2 0.9
3-2, 75-77 21.4 - 0 0 0 o 0 1 0 0 -
3-4, 75-77 24.6 1.50 8 0 0 0 8 7 6 2 0.9
3,CC 28.5 2.0 1 0 0 0 1 3 2 + -
4-3, 75-77 33.5 0.0 0 0 0 o0 0 1 0 0 -
4, CC 38.0 0.0 1 0o 0 o0 1 4 2 + -
6, CC 57.0 0.0 0 0 0 0O 0 3 4 1 0.6
7-4, 95-97 62.8 0.0 0 0 0 0 0 2 2 0 1.0
81, 72-74 67.2 0.0 0 0 0 0 0 1 + 0 -
8-5, 72-74 73.6 - 0 0 0 0 0 1 (s 0 -
9-1, 70-72 76.7 - 0 0 0 0 0 1 + 0 -
9, CC 85.5 0.0 0 0 0 0 0 1 1 + -
10-3, 50-52 89.2 0.0 0o 0 0 0 0 2 + 0 -
10-5, 50-52 92.4 0.0 0 0 0 0 0 1 1 0 1.0
11-3, 81-83 99.0 0.0 0o 0 0 0 0 1 2 0 0.5
11, CC 104.5 3.0 0 0 0 0 0 2 2 0 1.0
Site 341
71, 6C 66.5 5.50 2 0 0 0 20 44 6 2 1.4
8, CC 76.0 4.00 4 0 0 0 4 18 7 2 2.0
9, CC 85.5 8.26 8 0 0 0 8 13 7 2 1.4
10-3, 109-111 90.4 8.50 7 0o 0 o0 7 12 7 2 1.3
10, CC 95.0 - 6 0o 0 o0 6 16 6 2 2.0
11-3, 141-143 99.7 - 4 0 0 0 4 16 7 + -
11, CC 104.5 9.00 6 0 0 0 6 17 6 2 2.0
12-3, 135-137 105.0 - 10 0 0 0 10 19 7 2 2.1
12, CC 105.5 9.51 6 0 0 0 6 14 5 2 2.0
13, CC 114.0 10.76 8 0 0 0 8 22 6 2 2.8
14, CC 123.5 15,76 14 0 0 0 14 17 5 1 2.8
15, CC 161.0 - 8 0 0 0 8 125 11 4 1.7
16, CC 171.0 8.00 6 0o 0 0 6 17 7 2 1.9
17,CC 190.0 - 5 0o 0 0 5 17 6 2 2.1
18, CC 209.0 8.76 7 0 0 0 7 13 5 1 2.2
19, CC 228.0 9.00 10 0o 0 0 10 20 6 2 2.5
20, CC 247.0 10.51 7 0 0 0 7 14 6 2 1.8
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TABLE 3 — Continued

Carbonates
2le 3 - -
Sample 2| 5|8 |2 s| 8|s8|F8
(Interval Depth = g —g = g § ‘& g 2 § =
in cm) (m) CaCO4 &) < |2 |n|= o B | < | O
21-2,120-122 2594 - 3 0 0 0 3 13 5 2 1.9
21, CC 266.0 0.25 0 0 0 0 0 22 6 2 2.8
23, CC 313.5 - 0o 0 0o 0 0 14 5 2 2.0
23-3,10-12 304.1 3.00 2 0 0 0 2 12 5 + =
24-3, 75-77 317.5 - 4 0 0 0 4 8 4 1 1.6
24, CC 323.0 2.50 0 0 0 0 0 14 4 1 2.8
25-3, 75-77 339.0 - o 0 0o o o0 4 + + -
25, CC 342.0 0.25 0 0 0 0 0 10 k4 + -
26-5,137-139  359.2 - 6 0 0 0 6 3 + + -
26, CC 361.0 10.0 8 0 0 0 8 4 1 0 4.0
27-4,120-122 376.6 - 7 0 0 0 7 3 0 0 =
28, CC 399.0 0.50 0 0 0 0 0 4 0 0 -
31-4, 28-30 423.1 = 0 0 0 0 0 7 + + —
33-4, 60-62 442.4 - 0 0 0 0 0 3 0 0 -
34, CC 456.0 0.25 0 0 0 0 0 3 0 0
Site 342
1-1, 49-51 0.5 11.26 6 0 + 0 - 18 2 1 6.0
1-4, 49-51 5.0 - 7 0 + 0 - 10 2 1 33
1-6, 69-71 8.2 — + 0 0 0 + 40 6 2 5.0
1, CC 9.0 6.50 4 0o 0 0 4 17 5 2 24
2-1, 99-101 38.6 ~ B 3 0 0 7 1 4 1 2.2
2-4, 80-82 43.1 — 0 6 0 0 6 16 5 2 24
2,CC 47.60 14.76 10 0 0 0 10 12 Bl 1 4.0
3-2,110-112 87.8 - 0 0 0 0 0 6 1 0 6.0
3-3,119-121 89.6 o o0 0 0 0 5 1 0 5.0
4-1,110-112 124.2 - 0 0 0 0 0 3 + + =
5,CC 142.0 - 0 0 0 0 0 2 0 0 -
6-3, 90-92 146.2 - 0o 0 0 0 0 3 0 0 -
6, CC 151.5 - 0o 0 0 0 0 2 + 0 -
Site 343
2-1, 75-77 3.9 - 2 0 0 0 2 16 6 2 2.0
3-1, 129-131 51.8 — 3 0 0 0 3 27 10 4 1.9
3-5,120-122 57.4 - 2 0o 0 0 220 7 3 2.0
3, CC 60.0 — 2 0 0 0 2 40 6 2 5.0
4-1, 119-121 99.3 . 0 0o + 0 + 12 5 2 1.7
4-4, 119-121 104.0 - 0 0 0 0 0 16 4 2 2.0
4. CC 107.5 - 2 0 0 0 2 18 5 2 2.5
5-4,114-116 151.5 - 0 0 0 0 0 + + * -
6, CC 202.5 — 0 0 0 0 0 12 + + -
7-2,90-92 205.6 - 0o 0 0 0 0 5 0 + -
7-3, 89-91 206.6 o o 0 0 0 11 + + -
7.€C 212.0 - o 0 o + + 11 0 + -
8-1,100-102  213.1 - o 0 0o 0o 0 12 + ok -
8-2, 50-52 214.1 - 0 0 0 0 0 8 * + -
8,CC 221.5 - 0o 0 0 0 0 8 + + -
9-2,110-112 224.2 - 0 0 0 0 0 14 2 1 4.6
10-1, 80-82 231.9 ~ 0o 0 0 0 0 7 + + =
11-1, 118-120 241.8 - 0 0 0 0 0 11 + + ==
16-1,119-121  279.7 - o+ 0 0 0 4 9 + 1 -
16-2,110-112  281.0 - 0 0 0 0 0 2 + * -

3 Analytical procedure of L.N. Yorbunova (1969) and Eltzina (1973); 0 = absent, + = pre-

sent, — = not determined.

the basement of glacial strata, aragonite is present (3%-
6%), and may represent relicts of pteropod fauna.
Petrographic data indicate the calcite consists of coc-
coliths, sometimes foraminifera. It is possible that the
peaks of increased calcite content in the Pleistocene
deposits correspond to interglacial periods. where the

conditions for nannoplankton development were im-
proved and the influx of terrigenous material was
decreased.

Generally, carbonates are absent in Pliocene-Oligo-
cene sediments. The small concentrations increase only
in late Miocene sediments (up to 8%, Site 342). Eocene
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sediments are also noncalcareous. Only in the base-
ment, Eocene sediments at Site 348 are carbonates pres-
ent (4%).

Quartz

High (20%-25%, up to 40%) contents of quartz are
characteristic for Plio-Pleistocene deposits. The max-
imum content corresponds to periods of maximum ice-
rafting. This is indicated by a reversed correlation
between the quartz and calcite distributions in the ma-
jority of samples (Figure 3). The lower parts of Plio-
Pleistocene strata, with the interbeds of underlying
diatom ooze, are appreciably impoverished in quartz.
The quartz content in Pliocene and Miocene sediments
is not very large, up to 5%-10% in Pliocene and late
Miocene, and only up to 1%-3% in older strata. Diatom
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ooze of Oligocene and late and middle Eocene age con-
tains very little quartz; however, in early Eocene (Site
343) the terrigenous component increases, and the
quartz component reaches up to 10%-14%.

Feldspars

Almost without exception, plagioclases are abundant
among the feldspars. In Plio-Pleistocene sediments,
their content is up to 10%-11%; orthoclases—not more
than 3%-4%. The correlation between quartz and feld-
spars (Figure 3) in the Pleistocene is evidence of their
similar derivation.

The feldspar content decreases in Pliocene-Eocene
sediments, This is also characteristic for quartz;
however, a correlation between these two minerals is
not present. Plagioclase in Tertiary diatom oozes are of
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Figure 3. Distribution of minerals in sediment samples of the Vpring Plateau (%). Legend: 1 = carbonates; 2 = quartz; 3 =

plagioclase; 4 = K-feldspar; 5 = quartz-feldspar (Q/F) ratio.
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volcanic origin, as shown by the presence of volcanic
ash and glass in silty fractions (Figure 2). In the early
Eocene terrigenous strata where turbidite interbeds are
also present, feldspars have a direct correlation with
quartz.

Quartz to Feldspar Ratios (Q/F)

High ratios (up to 6-8) are characteristic of Plio-
Pleistocene deposits. This may be a result of the
prevalence of erosional products from quartzites and
sandstones, as well as an influx of weathering products
from ancient preglacial rocks. In the Pliocene (Site 342)
and the late and middle Miocene, the Q/F ratio is also

igh.

In Eocene siliceous sediments, the Q/F ratio is often
equal to 1 or <1, an indication of a volcanogenic source
for the plagioclases (Site 340). In early Eocene
terrigenous sediments (Site 343), the ratio increases.

CHEMICAL COMPOSITION OF SEDIMENTS

Sediments from Sites 339, 340, 341, 342 differ con-
siderably in their chemical composition (Table 4). The
Pleistocene terrigenous glacial-marine sediments con-
tain increased amounts of CaCOs and K:0. C,, con-
tent is less than in Recent terrigenous sediments of the
Norwegian Sea (Emelyanov et al., 1975). For other
elements, the glacial-marine sediments are similar to
the composition of granitoids of the Baltic shield and
Quaternary moraines (Table 5). There is no doubt that
the sediments, as well as moraines, were formed mainly
by the products of erosion of the Baltic crystalline
shield.

Pleistocene terrigenous muds from Site 342 have a
similar composition with the exception of a higher con-
tent of Fe, Mn, and Ti. This indicates a similarity with
the typical deep-sea terrigenous muds of the Atlantic
Ocean (Emelyanov et al., 1975).

Late Miocene diatomites differ from the diatom
oozes of Site 340 by the following: (1) higher contents
of CaCOs and CO,,,: (2) higher contents of Fe, Ti, Ni,
Cr, and K:0, and B) a low content of Na:O. Miocene
diatom mudstones from Site 341 and the early
Pleistocene of Site 342 are characterized by similar
chemical compositions. However, in contrast to the
diatomites, high C,, contents (up to 2.52%) are pres-
ent. This is the maximum value for the sediments from
all sites of the Vgring Plateau. The contents of Fe (up to
6.00%), Ti (up to 0.63%), Cr (up to 10.30.10-4%) are
noticeable.

Volcanogenic sediments of the Norwegian Sea are
characterized by high amounts of Fe, Ti, Ni, Cr, and
K:0. This is indicative of the close relationship of the
diatomites and diatom sediments of Sites 341 and 342
with volcanic processes (Emelyanov and Kharin, 1974;
Emelyanov et al., 1975). Also noted is the presence of
volcanic glass in the Eocene sediments (Figure 2).

Eocene oozes (Site 340) are contrasted to glacial-
marine and terrigenous sediments by the following
features: (1) low CaCOs content, (2) low C,,, Fe, Mn,
Ti, P, Cr, and K20 content, and (3) a high Na:0 con-
tent. These chemical characteristics make the diatom
oozes of the Vgring Plateau similar to the Recent
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diatom oozes of the deep-sea Antarctic zone of the
Atlantic Ocean (Emelyanov et al., 1975). Radiolaria
and diatom-spicule oozes have a chemical composition
similar to the diatom oozes.

DISCUSSION AND CONCLUSIONS

Based on the mineral and chemical data, the origin
and depositional conditions of the sedimentary deposits
can be considered.

Thick deposits of glacial-marine sediments ac-
cumulated during the Pleistocene on the Vdring
Plateau, especially in the region of Sites 341 and 343.
The most active sedimentation probably took place
during early periods of glaciation, when the weathered
materials of ancient rocks were glaciated. These
materials, represented mainly by quartz and clay
minerals, formed the glacial-marine sediments of the
Vgring Plateau. Upper horizons of glacial-marine
sediments contain appreciable quantities of biogenous
carbonates.

Terrigenous material represents glaciated crystalline
rocks. Since feldspars are slightly destroyed under such
conditions, the Q/F ratio in the upper deposits of
glacial sediments is lower in comparison with the un-
derlying strata. Thus, mineralogical data indicate the
relationship of the glacial sediments with the rocks of
the contiguous land with crystalline rocks (granites),
and Cambrian-Silurian calcareous rocks (northern
Norway) which contributed sediments. The latter
source is indicated by the admixture of dolomite in the
sediments of Site 339. The mineral compositions of
Quaternary and Recent sediments of the eastern region
of the Norwegian Sea are nearly identical (Holtedahl,
1955; Emelyanov et al., 1975).

The chemical composition of the terrigenous
sediments has a close relationship with the average
composition of glacially eroded acid rocks, granitoids
of the Baltic shield, and Quaternary moraines. The
transportation of minerals by floating ice and icebergs
did not provide a thick accumulation of Pleistocene
sediments on the Vdring Plateau. It is a safe assumption
that the main part of products of glacial origin was
provided during the time of glacial erosion. Glaciers,
during the maximum of glaciation, sank to the 200-
meter isobath (Holtedahl, 1957, 1958). After deglacia-
tion, the shelf moraines were submerged and subjected
to marine erosion. The transportation of minerals was
provided by ice, icebergs, currents, and on the slopes of
the Vgring Plateau, by suspension currents.

Marine sedimentation prevailed in the development
of the Vdring Plateau. The sediments are characterized
by the presence of glaciated rocks, admixtures of the
products of moraines, and fragments from underlying
deposits. Greenland, Iceland, and Jan-Mayen volcanic
contributions were minor, as shown by the absence of
volcanic ash and the chemical composition of the
sediments.

Other types of sedimentation took place before the
Quaternary and early Pleistocene (Sites 339 and 340).
Biogenic siliceous oozes became prevalent, Therefore,
before the Quaternary a different hydrochemical and
tectonic regime existed in the Norwegian Sea. This
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TABLE 4

Chemical Composition of Sediments from V¢ring Plateau, DSDP Leg 38

(?2;::3:] Depth Content (%) Content (%-107%) Content (%) | gediment

in cm) (m) CaCO4 ‘ Corg | Fe ‘ Mn | Ti l P Cu I Ln ] Ni ] Co ‘ Gt I Cd | K50 | NayO Type?
Site 339
2-2, 119-121 10.8 13.01  0.60 4.40 0.05 0.54 0.07 32 85 44 10 84 <4 3.07 243 M-gl.m.
2-2, 140-142 10.9 1251 045 3.96 0.05 0.56 0.06 23 79 38 10 84 <4 3.15 2.00 M-gl.m.
2-4, 138-141 14.4 8.00 030 3.62 0.05 0.52  0.06 32 79 49 15 79 <4 3.06 1.98 M-gl.m.
3-2,110-112 20.2 6.00 045 3.86 0.04 0.52  0.07 25 87 44 12 74 <4 296 2.18 M-gl.m.
3-3, 138-140 21.9 875 039 4.34 0.05 0.54 0.07 35 92 46 18 86 <4 290 2,21 M-gl.m.
3,CC 27.0 2.50 0.34 3.80 0.03 0.54  0.06 33 87 27 27 87 <6 2.72 2.04 M-gl.m.
4-1, 142-144 28.4 1285  0.60 4.27 0.08 0.56  0.06 35 100 49 22 101 <6  2.87 2.10 M-gl.m.
4-3, 89-91 31.0 12.76 0.63 4.27 0.06 0.50 0.06 32 86 50 21 105 <6 3.11 1.72 M-gl.m.
4-4, 17-19 32.0 13.51 0.81 4.05 0.06 0.50  0.06 25 80 45 22 105 <6 3.82 1.67 M-gl.m.
5-2, 138-140 39.5 250 0.60 3.70 0.05 047 0.04 24 67 22 18 78 <6 240 1.92 M-glm.
6-2, 23-25 47.9 10:01  0.42  3.55 0.02 0.43  0.04 27 85 30 15 80 <6 230 1.77 M-gl.m.
6-4, 85-87 51.6 250 054 3.86 0.06 048  0.05 27 78 27 17 83 <6 2.28 1.85 M-gl.m.
6, CC 558.5 9.76 075 3.80 0.05 0.47  0.05 23 89 42 19 97 <6 249 1.93 M-gl.m.
7-2, 50-52 51.5 3.76 045  3.10 0.03 0.30 0.03 40 83 40 15 47 <6  1.81 3.67 T-si.
7-3, 50-52 59.2 6.25 039 3.19 0.04 0.30 0.03 40 82 30 15 49 <6 1.84  3.50 T-si.
7, €C 65.0 250 0.54 2.08 0.03 0.22  0.02 26 54 29 17 41 <6 1.64 2.72 D
8-4,10-12 69.9 0.00 051 3.80 0.06 0.50 0.0 25 85 36 22 83 <6 265 1.78 T.m
8-5, 60-62 72.0 0.00 521 3.62 0.04 043 0.05 41 88 27 17 66 <6 291 2.02 T-si
10-2, 89-91 86.6 0.00 0.48 1.22 0.01 0.13  0.01 26 50 10 8 26 <6 0.56 3.48 D
11-1, 100-110  94.7 0.00 0.78 0.86 0.004 0.08 0.01 28 38 26 8 16 <6 049 3.17 D
11, CC 103.0 0.00 057 0.85 0.01 0.08 0.0 27 40 10 8 18 <6 0.54 3.1 D
12-3, 90-92 105.5 0.00 060 0.90 0.009 0.10  0.03 27 34 12 16 18 <6 0.49 2.55 D
12, CC 108.0 0.00 0.81 0.53 0.007 0.05 0.02 25 30 10 11 15 <6 0.39 2.70 D
Site 340
2-1, 35-37 9.9 7.23 045 342 0.04 0.46 0.0 32 84 42 22 84 <6 335 2.63 D
2-1, 42-44 10.0 0.00 0.27 160 0.02 0.13  0.02 38 44 38 21 27 <6 1.05  4.80 D
2-1, 148-150 11.1 10.01 045 3.69 0.07 046 0.06 27 82 44 22 84 <6 3.33 2.04 D
2,CC 19.0 0.00 024 236 0.04 0.30 0.01 30 106 89 30 23 <6 1.60  5.07 D
3-4, 75-77 24.6 .50  0.15 1.54 0.02 0.19  0.01 37 59 45 22 28 <6 1.13 5.23 D
3-5, 75-77 26.2 250 0.12 1.85 0.02 0.19 0.02 39 63 27 15 28 <6 1.23  4.85 D
3,CC 28.5 2,00 024 269 0.02 0.35 0.0l 61 101 44 19 40 <6 1.26 4.92 D
4-2, 715-77 31.0 0.00 018 191 0.02 0.13  0.01 32 68 35 22 25 <6 1.21 4.20 D
4, CC 38.0 0.00 018 1.83 0.02 021  0.01 31 68 32 19 28 <6 1.12  4.21 D
5-1, 70-72 38.8 0.00 0.21 213 0.01 0.22  0.02 36 72 35 24 28 <6 1.22  4.07 D
5,0C 47.5 2.50 021 1.85 0.02 0.21 0.01 36 71 32 24 25 <6 106  4.40 D
6-1, 60-62 48.1 0.00 027 1.06 0.01 0.08 0.004 30 47 35 21 16 <6 0.65 425 D
6-2, 60-62 49.9 0.00 024 214 0.01 0.13  0.004 30 48 35 22 18 <6 0.62 3.65 D
6, CC 67.0 0.00 0.24 2.10 0.03 0.29 0.009 57 87 38 24 28 <6 129 4.12 D
7-0, 10-12 67.1 0.00 0.27 2.44 0.02 0.32  0.02 43 81 40 22 33 <6 1.44 4.02 D
7-2, 95-97 59.7 0.00 027 227 0.03 0.24 0.01 53 90 50 18 28 <6 102 5.10 D
7-5, 95-97 64.4 0.00 012 1.67 0.02 0.14 0.009 43 72 38 18 24 <6 1.02 3.59 D
1, CC 66.5 0.00 0.15 095 0.01 0.05 0.004 34 52 22 18 14 <6 0.87 0.87 D
8-2, 72-74 67.2 0.00 015 1.58 0.01 0.16 0.009 37 51 34 15 24 <6 091 3.53 D
8-3, 72-74 70.5 .75 015 176 0.01 0.16 0.009 39 55 34 20 23 <6 1.07 4.16 D
8, CC 76.0 2.50 0.24 291 0.02 0.28 0.01 57 141 44 20 35 <6 1.43 4.38 D
9-2, 70-72 78.4 3.00 0.27 2.16 0.01 0.14 0.01 48 108 - 26 28 <6 1.09 4.33 D
9-4, 70-72 81.5 0.00 0.27 2.55 0.01 0.22 0.0 45 73 32 21 34 <6 1.29 3.81 D
9-5, 70-72 83.1 0.00 033 216 0.01 0.19  0.01 45 71 32 17 26 <6 1.13 3.52 D
9, CC 85.5 0.00 030 279 0.01 0.24  0.01 52 73 60 17 34 <6 1.16 3.59 D-R-S
10-1, 195-197 86.4 0.00 0.24 2.88 0.01 0.29  0.009 52 80 44 19 33 <6 131 3.90 D
10-4, 50-52 90.8 0.00 033 280 0.02 0.29 0.01 48 104 40 20 35 <6 1.37 3.78 D
10-5, 50-52 92.4 0.00 027 282 0.01 0.22  0.01 53 89 26 13 34 <6 1.50 3.65 D
10, CC 95.0 0.00 0.15 215 0.05 0.22  0.01 32 93 40 23 19 <6 1.38 3.36 D
11-2, 81-83 97.4 0.00 030 291 0.01 0.24  0.01 60 100 54 22 38 <6 099 2.81 D
11-5, 81-83 102.2 0.00 0.18 3.40 0.02 0.26  0.01 60 90 61 24 38 <6 114 2.87 D
11-6, 81-83 103.8 1.50 0.24 294 0.01 0.26  0.01 62 101 50 24 34 <6 1.08 2.92 D
11, CC 104.5 3.00 039 3.24 0.03 0.24 0.01 56 136 58 30 33 <6 1.34 2.84 D-R-S
Site 341
4,CC 38.0 1.75 045 3.08 0.03 040 0.05 31 30 49 18 57 <6 1.96 2.85 M-gl.m.
5-2, 50 41.0 0.00 096 3.02 0.02 037 - 31 86 50 18 64 <6 1.89 3.06 R
5, CC 47.5 0.00 066 3.11 0.02 0.41 33 86 53 21 64 <6  1.89 2.90 D
6, CC 57.0 275 090 295 0.02 0.32 - 33 77 50 19 53 <6 1.51 2.78 D
7, CC 66.5 5.50 078 3.94 0.05 0.48 - 27 82 49 23 79 <6 274 2.99 M-gl.m.
8, CC 76.0 4.00 0.84 3.82 0.05 0.50 - 21 83 49 23 81 <6 281 2.04 M-gl.m.
9, CC 85.5 8.26 036 3.97 0.06 0.43 - 25 88 49 20 86 <6 2.96 2.29 M-gl.m.
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TABLE 4 — Continued

ﬁi'flf:‘;] Depth Content (%) Content (%-10"%) Content (%) | gegiment

in cm) (m) | CaCoy [ Corg [ Fe | Mn | Ti | P | cu|zn|Ni|cCo|cr|cd|Ky0 |Najo | Type?
Site 341 — Continued
10-3, 109-111  90.4 850 054 3.89 006 043 - 21 8 53 24 89 <6 292 218 Msglm.
11.CC 99.7 9.00 045 397 006 038 - 21 8 54 24 8 <6 3.00 215 Mglm.
12, CC 105.5 9.51 036 399 005 047 - 200 85 53 26 84 <6 296 217 Mglm.
13, CC 1140 1076 036 392 006 040 - 20 85 50 23 86 <6 275 222  Mglm.
14, CC 1235 1576 042 376 006 043 - 20 83 46 20 80 <6 298 2.02 M-glm.
16, CC 171.0 800 033 372 006 040 19 83 46 23 79 <6 3.02 214 Mglm.
18, CC 209.0 876 030 3.81 006 047 25 76 55 17 82 <6 319 222  Mglm.
19, CC 228.0 9.00 030 392 006 044 - 20 79 51 24 77 <6 317 229 Mglm.
20, CC 247.0 1051 036 442 006 054 -~ 42 100 76 22 90 <6 289 193 M-glm.
21, CC 266.0 025 027 508 004 054 -~ 43 101 76 27 82 <6 324 214 Mglm.
23-3,10-12  304.1 3.00 066 4.8 003 061 - 40 105 84 31 86 <6 3.28 208 M-glm.
24, CC 323.0 250 0.8 483 007 053 - SI 107 80 29 84 <6 3.58 1.86 Msglm.
25,CC 342.0 025 120 396 002 056 - 48 97 76 19 73 <6 273 200 T-si
26-2,137-139  354.6  59.04 036 1.45 004 017 - 18 36 29 19 24 <6 095 139 C
26, CC 361.0 1000 072 357 002 046 - 40 97 67 19 77 <6 229 221 T-si
27-2, 120122 373.4 3.00 075 398 002 050 35 99 71 19 77 <6 273 193 Dt
27, CC 380.0 9.00 075 4.13 002 047 - 35 98 69 29 77 <6 245 196 Dt
28-2, 100-102  392.2 575 054 393 002 053 - 3% 95 76 37 71 <6 229 211 Dt
28, CC 399.0 0.50 075 342 002 039 - 38 89 61 22 5S4 <6 202 233 Dt
29-2,30-32 4009 350 075 3.40 002 063 35 92 72 22 67 <6 1.84 208 T-i
29, CC 408.5 0.00 210 361 002 063 - 38 90 72 22 72 <6 221 1.86 T-si
30-2, 3537 410.5 0.75 1.02 389 002 059 - 41 91 72 26 76 <6 243 198 Dt
30, CC 418.0 0.00 096 4.04 002 060 45 100 74 26 76 <6 257 206 T
31-2,6870 4203 0.00 120 402 002 063 - S0 100 74 26 67 <6 250 189 T-si
31,CC 4215 0.00 1200 356 002 056 - 44 92 72 21 66 <6 227 196 T-si
32-2,50-52  429.6 0.00 159 372 002 062 - 44 98 69 19 64 <6 217 194 T
32, CC 437.0 0.50 138 367 002 056 - 42 99 69 24 T2 <6 241 192 T
33-2,5961  439.2 0.50 214 359 002 062 44 91 63 26 61 <6 218 185 T
33,CC 446.5 0.00 177 342 003 056 53 95 64 26 59 <6 217 232 T
34-2,59-61  448.7 200 246 330 002 059 - 61 99 74 24 67 <6 224 205 T-si
34-4,6264 4519 0.50 252 401 003 049 - S0 88 52 20 68 <6 195 193  Tsi
34, CC 456.0 0.25 1.89 396 002 055 44 103 41 18 54 <6 196 195 T
Site 342
I-1, 49-51 05 1126 021 430 008 040 22 84 38 21 70 <6 300 180 Tm
1-3, 51-53 3.5 1801 024 384 011 044 - 28 67 37 18 87 <6 219 206 Tm
1, CC 9.0 6.50 0.63 423 008 047 - 32 81 41 24 92 <6 256 206 T.m
2-3,120122 420 075 021 497 008 052 - 48 101 49 26 90 <6 275 220 T.m
2, CC 47.0 1476 042 4.8 012 049 - 34 98 S3 22 95 <6 246 205 Tam
3-1, 8991 86.0 0.00 066 600 003 069 - 44 103 79 33 95 <6 263 253 T
33,119-121  89.6 - - 507 003 063 - ST 102 53 21 103 <6 258 257 T-i
3,CC 94.5 = -~ 363 003 046 - 44 83 52 21 62 <6 196 2.85 T-si.
4,CC 132.5 - 250 002 025 - 31 71 49 18 S0 <6 132 278 DR
5-1,100-102  133.6 = - 298 002 034 28 72 37 19 60 <6 170 278 D
5-3,100-102  136.7 : 253 0.02 030 - 26 72 43 20 56 <6 150 278 D
5-4,100-102  138.3 - - 295 002 035 - 34 71 46 19 57 <6 145 280 D
5-5,100-102  139.9 - - 314 002 035 - 28 65 43 19 54 <6 164 269 D

ASediment type: M.-gl.m. = marine-glacial mud; T-si. = terrigenous siliceous (diatom) mud; D = diatom ooze; T.m. = terrigenous mud; D-R-§ = diatom,
radiolarian, spicule ooze; R = radiolarian ooze; C. = coccolith ooze; Dt. = diatomite.

regime allowed a high diatom productivity (sometimes
radiolarians). In all probability, the favorable regime of
that time was created by: (1) different circulation
systems of water masses than now and in the Pleisto-
cene, (2) active volcanic processes, and (3) upwelling of
cool water on the Vgring Plateau.

Investigations of Recent sediments (Emelyanov,
1973; Emelyanov et al., 1975) show that under upwell-
ing areas (i.e., southwest Africa littoral) diatom oozes
from, with a rich C,,, content. The C,, content in Mio-
cene sediments is 2-5 times richer than in Recent sedi-
ments.

Late Eocene diatom oozes (Site 341) were deposited
in other tectonic and hydrochemical situations. Ap-

parently, the late Eocene sea was deeper than in the
Miocene. This conclusion is confirmed by: (1) a very
rich clay fraction (<0.01 mm), (2) a low content of
quartz and feldspar, and (3) a very low C,, and P con-
tent. Similar contents are typical for pelagic diatom
oozes (Emelyanov et al., 1975). The role of volcanism
in the Eocene was less than in the Miocene, confirmed
by low concentrations of Fe, Ti, Ni, and Cr, typical for
volcanogenic sediments.

The volcanic products would have been delivered
from Iceland and Jan-Mayen, as well as from closer
sources. Eocene diatomites of Lim-Fiord (Denmark)
contain volcanic ash, possibly from the volcanic
Skagerrack region (Holtedahl, 1955). The Tertiary sub-
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TABLE 5
Comparison of Chemical Composition of Sediments from the Vring Plateau
with the Percent Sediments of the Atlantic Ocean and Baltic Sea (Russian Data)

Sediment No. of Content (%) Cu Zn Ni Co Cr Ccd Content (%)
Type?  Samples | CaCO; C  Fe Mn Ti P10 10 10 10% 10 10 K0 Nayo

Voring Plateau

M-Gl.

(Site 339) 13 8.82 0.54 396 0.05 0.51 0.06 29 85 40 17 88 <5 2.86 1.98

M-GL.

(Site 341) 16 7.19 044 4.06 0.05 047 - 28 88 58 23 82 <6 297 2.22

(Site 340) 31 1.11 0.24 2.27 0.02 0.24 0.01 43 79 40 20 32 <b 1.29 3.93

T-8i

(Site 341) 19 1.92 1.35 375 0.02 0.54 - 43 95 68 23 69 <6 2.28 2.02

Baltic Sea

T.a.-p.m. 40 0.73  3.32 4.25 0.05 0.39 0.07 46 155 35 - 95 <6 - -

Moraines 8 14.64 0.37 206 0.04 0.25 0.06 - — — - - - - -
Atlantic Ocean

T.5. 60 - 0.56 2.85 0.05 0.35 0.07 66 83 38 - 68 <6 1.67 2.16

T.S: 20 - 0.60 7.00 0.14 1.12 0.13 55 103 35 —~ 145 <6 1.56 3.28

D.O. 8 - 5.77 1.50 0.02 0.14 0.48 - — 72 - 109 <6 1.40 7.54

AM,-GL. = marine-glacial mud, D = diatom ooze, D.t. = diatomite, T.a.-p.m. = terrigenous silty-clayey mud, T.S. = terrigenous sediments (sand,
silt, clay), V.S. = volcanic sediments, D.O. = diatom ooze (southwest Africa shelf), T-Si. = terrigenous siliceous mud.

sidence of the Norwegian shelf was accompanied by
volcanic activity, reflected by the presence of volcanic
ash and glass in the diatom oozes of the Vgring Plateau.

However, the role of volcanism in Tertiary sedi-
mentation was less than at present in the Norwegian sea
(Emelyanov and Kharin, 1974). Low admixture of
pyroclastic material and probable enriching of sea-
water by Si and P are the results of the influence of vol-
canism. No direct influence of volcanism/hydrother-
mal activity on the sedimentation pattern has taken
place. Authigenic minerals (Fe-sulfides, glauconite)
present in the lower deposits may be a result of dia-
genetic alterations of the volcanic material.
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