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Our knowledge of the bottom deposits of the Norwegian Sea until the middle of our
century were based on the works of the Norwegian North-Atlantic Expedition 1876-1878
(Schmelck, 1882) and the Danish "Ingolf" Expedition 1895-1896 (BYggild, 1900).

The expeditions of the first half of our century were made on board "Belgica
(1905), "M. Sars" (191o), "Meteor" (1925-27), "Sibiryakov", otc., but observations made
by both foreign and Soviet ships were of little importance as far as the Norwegian Sea
was concerned. Conscquently, the charts of bottom relief made by BSggild (190, and
1901),by Timofeyev (1944), Klenova (1953) and Horst Kola (1954) are all rather schematic

and basod on incomplete data.

Norwegian scientists (H. Holtedahl, 1950 and 1959) have studied bottom deposits
of the south-castern part of the Norwegian Sea since 1950,

In the Soviot Union the rcsearch on bottom deposits of the Norwegian Sea was
started by the Polar Institute in 1954.1) This research was extended in 1957-1959 in
accordance with the IGY and IY and thereby now aud rather extensive data were
obtained.

Sanples wore collected by means of the bottom sampler "Occan-50" and single-pass
pipo on board the R/V "Sovastopol" (cruises, 2, 3, 5, 8, 9, lo, 13), "Rossiya"(cruiso 2),
"Profossor Mesyatzov" and the trawler "4225"., In total, 450 bottom stations were worked,
over 200 samples taken by tho bottom sampler, and about 200 bottom cores with a maximum
length of 391 cm. As a result we ganaged to got bottom samples frem differont depths and
from almost all aroas of the sea.2) (Figure 1).

These data have been partly treated and their results have beon published
(Gorshkova, 1960; Vinogradova ot al., 1959; Vinogradova & Litvin, 1960).

The prosent contribution deals with the character and peculiarities of the
distribution of the surface layocr of the bottom deposits of the Norwegian Sea in
commoction with dynamics of the water masses and tho bottom relief. As shown by recoent
investigations (Litvin, 1960) the Norwogian Sea has a complicated topography which is
roflected in the character and distribution of the bottom scdiments.

According to the mochanical composition tiie sediments of the Norwegian Sea are
presented by difforent tgpes, from coarse fractions (boulders, pebbles, gravel) to very
fine oncs (clay and silt).

While demonstrating sediment types on the bottom chart (Figure 2) of the mechanical
composition, we accepted the dyramic classification of the Oceanographic Institute
(Klenova, Avilov, 1933; Klenova, 1948). This classification is based on the pelitic
fraction content in sediments (fraction particles, less than o.ol rm).

Coarsec sediments: boulders, broken brick, pcbble, gravel and the rest of organisms
(skoletons and shells) are shown as admixture, although thore may be found their con-
contrations but tho arca covored by those kind of sedimonts is small and it is not always
possible to show thom on charts of this seale.

;) Scientific workers of the VNIRO, I. K. Avilov and T. I. Gorshkova took
part in expeditions arnd treatment of the data.

with the cxception of arecas, wheore tho stecpnoss of the slope oxceeded
5-10%.
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As the chart (Figurc 2) shows, the most common sediment in the Norwegian Sea is
clay silt. It covers the bottom of the Lofoten and Norweglan Deeps at depths above
2000 m. At smaller depths it may be found in the Icclandic Hollow (16co-200c m) and on
the Norwegian Plateau (1loo-2000 rn) vhore, due to certain peculiarities of the sea botten
and currents, favourablo conditions for the sotting dovm of fino particles and small
forms of foraminiferos are being created. The vortex zones are seen in these areas
shown on the schans of pemanent currents ﬁade by B. V. Istoshin and Alekscyov, A. P.
(1960). Clay silt is & brownish sediment 1) (from light to dark shaded), always with
calcified foraminifora shells but sometimes with agglutinative ones, their abundance
and species composition varying greatly in the different arcasi: Tho dontent of
poelitic fraction reaches 75% for depths above 3000 m and for smaller depths as well.
The sandy fraction is insignificant, rcaching about 1%, sonetines it increasos to
lo-15% (near sub-marino ridges) alevritic fraction varies from 25 to 4off.

. ~ These pebuliaritios of the mechanical composition of eclay silt aro clearly shown
on the histogroms: On profiles N 2, 3 (Figure 3) crossing the contral part of tho sea

- woe see that thero was preovailing only onc type of histograms with the maximum in the

pelitic fraction both for depths above 3ooco m and less.

Material composition of élay silt taken from different depths has much in cO@mon
with the mechanical composition. Globigerina shells dominate in the sard and coarse
alovritic fractions while in the sana fracticn Pyrgo shells are encountered rather

" frequently.

The silt bordering tho zone of clay silt is deposited by a narrow band along
the slopc of the Norwegian coast at depths of 700-1200 m. From the south where the
stoepness is greater the silt goes down to a depth of 3ooco m and penetrates into the
Norwegian Ses Deep by soperate tongues and covers the bottom of the clevated parts

(Figure 2).

In the regions of the llohnfs Threshold and Jan lMayen Ridge and westwards the
silt was found at depths of lloo-Z2000 n.

A great anount of brown and brownish-grey silt with Foraninifora was found.
Thoe mochanical and material composition has much in common with grey silt., Besides
the normal curve of mochanical composition (i.e. regularly increase from sandy to
politic fraction) samples with o two-peaked curve were observed. The examination of
fractions of these samples proved that in some cases it depends on the wash - in the
fraction there were lumps of ground layed below (stations 1358, 1709); in other cases,
it it duc to the presecnce of the great amount of coarse Foraminifora forms (staticns
1364, 1709). In somo cases, for oxample at station 1994 (1629 m deep) in the upper
sediment layer the sand fraction makes out 50ff and Foraminifera sholls and pelitic
fractions makc out 3cf%. '

The silt betwoen Iceland and Jan Mayen is characterised by o high content of
alevritic fraction from 50-65%, small amount of Foraminifera shells, a great porcentage
of fraogments of volcanogenous sedimonts, but tho stations situated in the area of
20°W.L (1222, 1220, 1219 and othors) gave samples with a peak for fino alevritic
fractions (Figure 3, profile I).

As is well-known, the presenco of silt sediment of brown colour points to the
oxidising medium characterised by the mininunm of hydrodynomic activity near the bottom,
low water tomperaturc, low quantity of organic matter and enrichment of sediment with
ferric and manganese oxide which is confimed by the data of mechanical analyse and
hydrochemical survey for the zone of silt and clay silt as well.

Sodiments of greenish—grey.colour are characteristic for the reduction medium
and testifies the great intonsity of hydrochemical processes near the bottom. They arc
prosqnt in sandy silt, silty sand and sand,

~ In the lorwegian Sca secdiments of greenish-groy colour arxe met with in the Jan
Mayen area, on tho Faroc-Iceland and Uuvill Thompson ridges, in the Dermark Strait (its

northern part), in the Faroc-Scotland Strait and on the Norwegian Shelf and Greenland

as well.

The mosaic distribution of scediments is obseorved on ths Faroc-Iceland Ridge
whore thoe thickness of deposits is lows there is a predominance of clay silt of
a greonish-grey colour, this arca being interrupted with parts of rocky and
stony bottom patches, of sand and sandy silt enriched with gravel, pebble and boulders.
Somotimes sedimeonts are of brown colour (mineral grain and biogen residua arc overlaid
with the ferriferous cover). These "ferriferous" areas coincide with boundary zones
of differont water masses. Tho mixed mechanical composition of sediments, the presence

lehe only station 1976 at o depth of 3260 m gave a clay silt sample of groy colour.
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of particles more than l.o mm and sandy particles about 50% and more are clearly seen
on the histograms (Figurce 3, profile 5). Coarsc sholl sand is met with at greater
dopths (1500 m) along the south-western slope of the ridge. A more detailed
characteristic of the bottom sediments on the Faroe-Icoeland Ridge is given in our
joint work (1958).

The bottom of tho Faroo-Shetland Strait in its decpest part (where the main
stroom of Atlantic water passes) is covered with clay silt, but sandy silt is found
to the east and west of it and in smaller depths.

The island shallow ncar the Shotland from its eastern side is covered with
woll-sized sand.

The thickness of scdiments with greoat content of Foraminifera varies from § to
25 sn. In some parts on the shelf and slopes the currents are so strong that rocks
underncath appear on the surface,

Tho peculiarities of distribution and the character of the mechanical composition
of the surface layer of bottom sediments of the Norveginn Sea are rather clearly shown
on tho profiles (Figurc 3). It is scon that tho samo type of curve is met with at
different dopths. But at tho same time thore are distinguished deposits in the
different areas at tho scme depths.

Examination of fractions of the mechanical analysis showed that the sediments
aro distinguished by their matoerial composition, grade of rolling of grain and cther
reasons besides their mechanical compositicn. Thus, the stations located in Jan Mayen
and Icelandic areas gave sediments enriched with debris cof volcanic origin. The
sediments under tho passing warm Atlantic waters and particularly in the zone of
convergeonca of Atlantic and Arctic waters are saturated with shells of calcareous
Forizinifora.According to T. I. Gorshkova the sarme sediments gave an increased content

of carbonates (CaCOz, more than 55%). Favourable conditions for the dying off and
setting down of Foraminifera arec apparently being formed in the boundary layer of
the sharply opposite wator masses.

Swmary

As a result of the works carried out by the scientific staff of the Polar
Research Institute in 1954-59 o great deal of extensive and valuable data was collocted
but their trecatmeont is far from being finished yet.

A new chart of the Norwegian Sea grounds for tho surface layer gives a bettor
notion of the character and distribution of the differont types of deposits compared
with charts published earlier. This chart is made on the basis of more detailed
materinls and precise bathymetric records.

The groy silt and partly silt covering the greater part of the Norwegian Sea
bottom are carbonate sediments, in which carbonate of calciua is of biogenic origin.
This sediment was determined by Schmelck (1882) - Biloculina clay, and by Bdggild
(1900, 1907) and Murray (1912) - Globigerina clay and by Holtedahl (1959) Foraminifera
sediment (marl.) The lator determinntion is morc admissible because there are parallels
with plankton forms of Foraminifera species of the gonus of Globigerimn are the most
mass form in great depths bottom forms in sediments (considerably varying according
to species composition). Quantity correlation between plankton and bottom species
vary according to depths, temperature and presence of current.

The terrigeone deposits are formed on ridges and shallows. Thoy are characte-
rised by a greater number of coarse material and its petrographical composition is

not identical. In regions near Iccland, the F 8 d Jon Mayen the fragments of
rocks of volcanic origin predoninate. S

References
Alekseojov, A. P, 1980 "Some results of oceanographic investigations
& Istoshin, B. V.. in the Norwegian and Greenland Seas". Soviet

Fish.Invest. in North Europ.Seas.

Bgzild, 0. B. " 1900  “Tho deposits of the sea-bottom". Thu Danish
Ingolf Exped., I(3), Copecnhagen.
Bdggild, O. B. 1907 "Sediments sous-marins recueillis dans la Mer

du Groenland". Croisidre Oceanocgr., “Belgica',
Bruxelles.

Gorshkova, T. I. 1960 "Scdiments of the Norwegian Sea™. Int.Geolog.
Congr., XXI Sess., Rep. Soviet Goologists. '




Gorshkova, T. I.

Holtedahl, H,

Holtedahl, H,

Klenova, M. V.
Kohl, Horst
Litvin, V. M.

Murray, d.
& Hjort, dJ.

Schmelck, L,

Timofeev, V, T.

Vinogradova, P. S.
et al.

Vinogradova, P. S.
& Litvin, V, M,

1960

1850

1959

1953

1954

1959

1912

1882

1944

1959

1960

-4 -

"Chemical composition of ground solution of
the Norwegian Sea". Rep. Oceanogr.Invest.
during, MGI, Pt.2.

"A study of the topography and the sediments
of thec continental slopg west of Mdre, W.
Norway". Univ. Bergen, Arbok, Naturv. p.5.

"Geology and paloontology of Norwegian sea
bottom cores". Journ.Sedimentory Petrology,
29(1).

"Ground charts". Great Soviet Encyclecpaedia,
II odit., XIII .

"Dio Standortverteilung der Hochseefischersi'.
Berlin,

"Geological investigations of the Polar Research
Institute of Marine Fisheries and Oceanography
(PI§R0) during MGI". Sci.Techn.Bull., PINRO,
1(9).

"The depths of the ocean". Maecmillan, London.

"On oceanic deposits". Norweg.llorth Atlant.Exped.
1876-78. J.Chemistry, Christiania.

"Water masses of the Nerwegian and Greenland
Seas and their dynamics". Rep. Arctic Res.Inst.,
XXXITI, '

"Rosults of oceanographic investigations in the
region of Faroe-Iceland Ridge in 1955-56". Trans.
Polar Res.Inst.Mar,Fish. & Oceanogr., (PINRO),

X1,

"Studies of botbom relief nnd sediments in the
Barents and Norwegian Seas". Scviet Fish.
Invest. North Ewuropean Seas.



74°

] T 7 —— 74°

Figure 1. Survey of stations worked in the area and

of depths, where samples were taken., Situation
of profiles.

Figure 2. Map of surface layor of bottom deposits of the Norwegian Sea (according to

content tho fraction less than o.ol mm). I - clay silt; 2 -~ silt; 3 - sand
silty 4 - silt sand; 5 - sand; 6 - gravel; 7 - pebble and broken brick;
8 - boulders: 9 - shell: lo - Foraminifera; 11 ~ zones of wash-cff.

Figure 3. Profiles of bottom and histogram. (situation - see Figure 1).
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