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Abstract

Svend-Aage Malmberg. 2004. The Iceland Basin: Topography and oceanographic features. Marine Research
Institute. Report 109, 43 s.

This overview deal s with the ocean region south of Iceland, named the Iceland Basin. The region is surrounded
by the Reykjanes Ridge in the west, | celand in the north, the | celand-Far oe Ridge in the northeast and east, and
several banks extending from the Faroes southwest wards to the Hatton Bank and Rockall. Only to the southwest
the region is open out to the North Atlantic.

The overview was prepared in 1996 following a request from the Icelandic Post and Telephone Services
because of faults in the submarine cable CANTAT-3 between North America and Europe.

The overview explains the general features of the bottom topography, especially around the western, northern
and eastern boundaries of the Iceland Basin or along the lines of the submarine cable. Furthermore a description is
given on the different water masses and their distribution in the area. They are the Atlantic water from the south in
the uppermost 1000-1500 m, the Labrador and Irminger Sea water from the west at intermediate depths flowing
across the Reykjanes Ridge into the Iceland Basin, and the "Overflow" bottom water from the north flowing
through the Faroe-Shetland and the Faroe Bank Channels and across the Iceland-Faroe Ridge, and from there
around the periphery of the Iceland Basin and at last over the Reykjanes Ridge into the Irminger Sea. Furthermore
results of direct current measurements, mainly in the deep and bottom waters along the northern periphery of the
Iceland Basin, are described. These measurements show in general velocities of 20-50 cm s or up to one knot and
with awestwards direction along the depth isobaths.

At last thoughts are given to the reason of the failures or faults in the submarine cable CANTAT-3 in the
waters south of Iceland. The question arises, if these failures possibly were due to turbidity currents downhill the
continental slopes and the submarine ridges or even due to trawl fisheries? But as the failures were located in deep
waters and limited to regions of the different submarine ridges, it seems more likely that they were due to vibration
or strumming of the cable, induced by currents along the depth contours that cause chafe faults and abrasion.

Agrip
Svend-Aage Malmberg. 2004. Sudurdjdp - {slandsdjup: Botnldgun, sjogerdir og straumar. Hafrannsoknastofnunin.
Fjolrit 109, 43 pp.

Yfirlit petta fjallar um hafsvaedid sunnan [slands, nanar tiltekid svaedi pad sem afmarkast af Reykjaneshrygg
ad vestan, [slandi ad nordan, [slands-Faereyjahrygg ad austan og nordaustan, og svo fjdlda grunna og banka
sem teygja sig fra Fareyjum vestur ad Hatton banka og Rockall. Adeins ad sunnan eda sudvestan er hafsvadid
opid Ut i Atlantshaf.

Tilurd verksins var beidni paverandi Pést- og simamélastjornar 1996 um Uttekt 4 botnl6gun og botnstraumum &
umraeddu svasdi, einkum medfram austur-, noréur- og vesturmérkum pess. Um paa d6dir liggur nedansjavar-
strengur milli Evropu og Nordur-Ameriku - CANTAT 3 - en hann hafdi bilad eda rofnad & nokkrum stédum. Var
pvi leitad leida til ad skyra pessar bilanir m.a. ad hve miklu leyti madti kenna straumum og botnlégun eda lands-
lagi um skemmdirnar, og pa ad leita Urbéta & vandanum.

| pessu yfirliti er gerd grein fyrir helstu einkennum botnlégunar & svasdinu og pa einkum & sl6dum umraadds
nedangavarstrengs & ytri mérkum Sudurdjups i austri, nordri og vestri. Sidan er helstu gogerdum og
Utbreidslusvasdum peirra lyst. Paa eru hlyi Atlantsg6rinn ad sunnan i efstu 1000-1500 metrunum, millilég vestan
Ur Labrador- og Gramlandshafi (Irminger Sea) og botngér nordan Gr hafi sem streymir sudur yfir
nedansjavarhryggina, , Overflow” svokallad. | Sudurdjipi er djlpstraumur sem streymir vestan ar Labrador- og
Gramlandshafi um skord i Reykjaneshrygg yfir i Sudurdjip, og botnstraumur sem flagdir um Fageyjadla og yfir
[slands-Faareyjahrygg i Sudurdjip med rétum islensku landgrunnshlidanna og sidan sudur med Reykjaneshrygg og
padan yfir hrygginn vestur i Gramlandshaf. bvi naest er lyst nidurstédum beinna straummadinga & sl6dinni, einkum
ba djtpt med nyrdri mérkum hennar. baa nidurstédur syna yfirleitt straumhrada & bilinu 20-50 cm sek* eda allt ad
einum hnati med straumstefnu vestur & boginn og tekur mid af hryggjum og skdrdum.

Ad lokum er hugad ad orsok bilana & strengnum CANTAT-3. bvi ma velta fyrir sér hvort orsakirnar séu t.d.
edjustraumar nidur brattar hlidar landgrunnshalla og nedansdvarhryggja eda jafnvel togveidar. En par sem
bilanirnar voru djupt & s 6dum nedansjavarhryggja pa berast béndin pd fremur a0 titringi strengs og nuningi par
sem strengurinn liggur pvert a brattar hlidarnar og er liklegur til ad vera fremur slakur og/eda jafnvel svifa laus
ofar botni. Tillaga til Urbdta er ad fordast dika 60 af fremsta megni og jafnframt ad huga vel ad pvi hvernig
strengurinn leggst & hafsbotninn. Eftir sem &dur parf einnig ad huga ad togsl ddum fiskiskipa.
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1 Introduction

This report is an overview of physica
conditions including bathymetry and bottom
topography, water masses and circulation in
the oceanic area south of Iceland, an area
named the Iceland Basin. The overview was
originally prepared in 1996 following a
request by the Icelandic Post and Telephone
Services, because of failures in the
submarine cable CANTAT-3 between North
America and Europe (Fig. 1). Later on the
CANTAT-3 submarine cable was relayed at
some other location farther south off the
Icelandic coast with a longer outlier to the
Vestmannaeyjar |slands.

There may be some a broader interest for
the outlined physical features of the Iceland
Basin. Therefore the manuscript mentioned
above is made accessible with some amend-
ments.

2 Bottom Topography
2.1 Thelceland Basin

The ocean areas around Iceland are the
Irminger Sea to the west, the Iceland Sea to
the north, the Norwegian Seato the east, and
the Iceland Basin to the south (Fig. 2;
Hansen and @sterhus 2000). The Irminger
Sea and the Iceland Basin are the northern-
most regions of the North Atlantic Ocean,
and the Iceland and Norwegian Seas are the
southern regions of the “intracontinental or
arctic’ mediterranean seas consisting of the
Arctic and Nordic Seas.

The boundaries between these oceanic
regions are severa submarine ridges. These
ridges are the Reykjanes Ridge and Green-
land-lceland Ridges to the west of Iceland,
and the Jan Mayen and Iceland-Faroe Ridge
to the east of Iceland.

The Iceland Basin with depths exceeding
2000 m is bordered by the Reykjanes Ridge
in the northwest with depths less than 1000
m, by the Icelandic margin in the north, and
the Iceland-Faroe Ridge in the northeast
with depths less than 500 m (Fig. 3). To the
south-east the Basin is bordered by several
banks such as the Faroe Bank (100 m), the
Bill Bailey Bank (50-100 m), the Lousy
Bank (200 m), the Georg Bligh Bank (500
m) and the Hatton (500-1000 m) and

Rockall Banks, the latter reaching to the
surface as the Rockall itself. The Iceland
Basin can be considered as a separate
oceanographic reg-ion of the North-east
North Atlantic Ocean.

2.2 TheReykjanes Ridge

The Reykjanes Ridge is the part of the
Mid-Atlantic Ridge extending from Iceland
about 300-400 nm to the southwest into the
North Atlantic, and even 600 nm in the
extreme form as the South Reykjanes Ridge.
The ridge separates depths of 2000-3000 m
on each side. It is distinguished by the 1000
m and 2000 m depth contours (Figs. 2 and
3). The ridge system is extremely irregular
and rough, being an active volcanic rift
system and earthquake zone (Fig. 4; Ulrich
1963). At about 57°N and 52-53°N fracture
zones cross the ridge (Bight and Charlie-
Gibbs Fracture Zones) with sill depths of
about 2000-2500 and about 3500 m respect-
ively (see Figs. 2 and 40; Hansen and
@sterhus 2000, Garner 1972). The ridge
system is a natural boundary between differ-
ent water masses of the North East Atlantic
Drift and the Irminger Sea. It also plays an
important role regarding deep and near-
bottom currents (Figs. 19 and 20; Mamberg
1985, Anon. 1995).

2.3 Thelceland-Faroe Ridge

The Iceland-Faroe Ridge is a part of the
Greenland-Scotland Ridge separateing the
Nordic Seas and the North Atlantic (Figs. 2
and 3). It separates depths of more than 2000
m on both sides and it is a natural boundary
between relatively warm Northeast Atlantic
Water and cold Subarctic water masses. In
the shallowest part of the lceland-Faroe
Ridge, outside the continental shelf areas off
Iceland and the Faroes, depths less than 300
m are found (Rosengarten and Thorsbanki).
The deepest areas are again found just off
the shelves. There the treshold depths are
430 m off Iceland and 470 m off the Faroes
(Fig. 26; Hansen and Meincke 1979). The
morphological features on the southwest
side of the ridge are more complex than on
the northeastern side, presumably due to
strong overflowing bottom currents, though
by far not as complex as on the Reykjanes
Ridge.
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2.4 lceland

Iceland is located at the crossing of the
two above mentioned ridges, the Mid-
Atlantic Ridge and the Greenland-Scotland
Ridge. Its southern shores are very smooth
and sandy were run-off and sedimentation
arrive into the sea with the many rivers
mostly fed by glaciers. Off the coast is a
continental shelf with its many valleys or
deeps between banks formed by water and
sediment transport as well as of diluvia ice
masses (Figs. 3, 5; for location see Fig. 6;
Malmberg and Magnisson 1982, Mamberg
1961, 1962). The shelf edge is found at
about 200 m depth (Figs. 7 and 8; Mamberg
1961, Mamberg and Magnusson 1982), but
its seawards extension varies from between
50 nm in the eastern and western parts and
about 10 nm off the mid-south coast. The
mean dope of the shelf out to 200 m is
calculated to be 0°08,6' and 0°52,6' respect-
ively.

2.5 Continental dope, rise and deep sea
floor

At the shelf break at about 200 m depth
off the south coast of Iceland a steep canyon
embedded continental slope takes over down
to 1000 m depth at the foot of the contin-
ental terrace (Figs. 3, 7 and 8). From there
depths of the continental rise and deep sea
floor increase dowly farther off into the
Iceland Basin to 2-3000 m depths. Note-
worthy are the sediment ridges extending
southwards from the mid of the Icelandic
south coadt, i.e. the Katla Ridges (Figs. 3, 9
and 10) as defined by the author (Mamberg
1974) The Katla Ridges are distinguished by
the 1000-1800 m depth contours. They have
an elevation above the surrounding bottom
or trenches of about 500-800 m extending as
far south as to 62°N. The stegpness of the
continental slope off South-lceland is differ-
ent from place to place and greatest off the
southeast coast or up to 12° (Fig. 8; Malm-
berg 1961).

3 Water masses

The main water masses in the Iceland

Basin are the following:

a) North Atlantic Water with different
regional hydrographic properties found in
the uppermost 1000-1500 m in the
Iceland Basin proper (Figs. 11-15;

Malmberg 1961, 1962, Mamberg and

Magnisson 1982, Blindheim et al. 1996).

Depending on origin and degree of

mixing and entrainment with other water

masses it has sdlinities above 35 and up
to 35.4, and temperatures of 5-9°C. The
highest values are found in the eastern
part of the Basin, and the lowest in the
western part, there the water mass is
named Modified Atlantic Water (Fig.

16).

b) Labrador Sea Water is a deep intermed-
iate water mass formed in the Labrador
Sea and to some extend in the Irminger
Sea, spreading from there across the Mid-
Atlantic Ridge through the fracture zones
into the Iceland Basin at about 1000-
1500 m depth (Figs. 11, 13, 14, 15, 17,
18 and 20; Malmberg 1974, de Boer and
v. Aken 1995, Anon. 1995, Blindheim et
al. 1996). The characteristic values of the
hydrographic parameters are variable or
3-4°C in temperature and 34.90-34.95 in
sdinity. This water mass occurs as an
intermediate deep water in the Iceland
Basin and even as bottom water below
1000 m aong the continental rise south
of Iceland, at least in the region of the
KatlaRidges (Fig. 17).

¢) Icdand-Scotland Overflow Water from
the Nordic Sess flows across the Iceland-
Scotland Ridge into the Iceland Basin. It
includes water mainly of two different
origins. First to mention is the Norweg-
ian Sea Deep Water (t<0°C, salinity 34.9)
flowing through the Faroe-Shetland and
Faroe Bank Channels, the latter with a
sill depth of 840 m; and secondly as
variable intermediate water masses flow-
ing above the Norwegian Sea Deep
Water and across the Iceland-Faroe
Ridge (temperature 0-3°C; sainity 34.7-
34.9). When reaching the Iceland Basin
these water masses, which flow west-
wards aong the roots and rise of the
Icelandic continenta terrace below 1500
m depth, reveal temperatures of 2-3°C
and salinities just below 35 (Figs. 11-15,
17).

The vertical distribution of the different
water masses in the Iceland Basin is shown
in a N-S section aong 20°W extending from
Iceland to 60°N on Figure 18 (de Boer and
v. Aken 1995).
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4 Circulation

Three different current systems are most
pronounced in the lceland Basin and adja-
cent ocean areas (Figs. 19 and 20; Mamberg
1985, Anon. 1995). These are the north-
wards flowing warm water of the North-East
Atlantic Drift in the uppermost 1000-2000 m
of the Iceland Basin; an intermediate or deep
flow from the Labrador and Irminger Seasin
the west across the Mid-Atlantic or Reykja
nes Ridge into the Iceland Basin at 1200-
1500 m depth; and a near-bottom flow
mainly consisting of cold water from the
north crossing the submarine ridges between
Greenland and Scotland, i.e. the socalled
overflow. These overflows and their path-
ways are very much depending on the sub-
marine ridges, i.e. passes and fracture zones,
as well as on other topographic features in
the different areas. Thus the main flow of
Norwegian Sea Deep Water into the Iceland
Basin occurs between the Faroes and the
Faroe Bank where the deepest part of the
Iceland-Scotland Ridge is found (840 m).
From there the overflow water flows as
bottom current northwards aong the
Iceland-Faroe Ridge and further westwards,
with an additional flow directly across the
ridge at upper levels (Fig. 22; Joseph 1967),
into the waters south of lceland at 1000-
2000 m depth. There the flow is mainly
concentrated along the Icelandic continental
rise and foot of the dope. This westward
flow south of Iceland is influenced by the
deepest part of the Katla Ridges. Farther
uphill to about 1200 m depth, Labrador or
Irminger Sea Water may be found at near-
bottom, at least occasionaly (Fig. 17;
Malmberg 1974). Farther west the bottom
current bends to the south again along the
Reykjanes Ridge until it reaches the Charlie-
Gibbs Fracture Zone at 52-53°N and the
Bight Fracture Zone at 56°N, where it
crosses the Mid-Atlantic Ridge into the
Irminger Sea. From there again the bottom
flow bends northwards along the Mid-
Atlantic Ridge until it, in the northern
Irminger Sea, again bends westwards and
southwards along the East-Greenland con-
tinental dope and rise. There it joins the
bottom overflow from the north through the
Denmark Strait (sill depth 620 m). Together,
these overflows, the Denmark Strait Over-
flow and the Faroe Bank Channel as well as

the Iceland-Faroe Ridge overflow contri-
bute to the deep water of the Northwestern
Atlantic.

5 Direct current measurements

Following are outlined some results of
direct current measurements in the lceland
Basin. The main areas of relevance in this
review are a) along the Iceland-Faroe Ridge,
not least just southeast of Iceland; b) in the
area south of Iceland especially around the
Katla Ridges;, and c) along the Reykjanes
Ridge as far south as to Charlie-Gibbs
Fracture Zone and further through the
fracture zone itself.

During the times in the latter half of the
20th century some effort was made to
measure ocean currents in the Iceland Basin
directly. Specia attention was pad to
observations of the deep overflows across
the submarine ridges, but some data are also
available from the dlope south of Iceland,
mainly around the Katla Ridges.

In summer 1960 some direct current
measurements were carried out on and along
the Iceland-Faroe Ridge during the so-called
"Overflow '60 Project” of the International
Council for the Exploration of the Sea
(ICES). The results are shown in Figs. 21
and 22 (Joseph 1967). The near-surface
layer at 20 m depth southeast of Iceland
revealed a NE-wards flow of North Atlantic
Water of about 40 cm s™. The deep overflow
at the same location showed up with strong
currents of 20-30 cm s* now with south-
westerly  direction. Relatively  strong
currents, both near-surface and near-bottom
were aso observed farther south on the
ridge.

In summer 1973 direct current measure-
ments were again carried out in the Iceland-
Faroe Ridge region in the so-called "Over-
flow '73 Project” of ICES. The results are
shown in Figs. 23-26 (Koltermann et al.
1976, Ross and Meincke 1976, Hansen and
Meincke 1979). Again the deep overflow
across the Iceland-Faroe Ridge and along
the ridge showed up with strong currents
periodically up to 50 cm s*, but 10-25 cm s*
in general. The component to the NE or
inflowing North Atlantic Water at 250 m
depth southeast of Iceland was also revealed
(Fig. 24).
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During the years 1989-1992 some
investigations on behalf of the NATO
Saclant Research Centre in Italy were
carried out in the area east of Iceland. Some
results from direct current measurements are
shown in Figs. 27 and 28 (Perkins et al.
1996). The deep overflow again revealed
strong and relatively stable currents of about
50 cm s™* with a southwesterly direction, but
less strong northerly flow of the North
Atlantic Water in the upper layers (Fig. 28).

Summarized, direct current measure-
ments in the Iceland-Faroe Ridge region
reveal more or less constant strong bottom
currents across and aong the ridge into the
Iceland Basin of 20-50 cm s™.

During the years 1990-1991 seven
current meter moorings were deployed in the
Iceland Basin east of the Katla Ridges. The
locations and results are shown in Figs. 29
and 30 (Saunders 1996). It is evident that the
flow is intensified and confined to the
bottom depth range of 1300-2100 m, with
current vectors westwards aong the depth
contours of up to 20-30 cm s™.

Some direct current measurements were
carried out from six mooring stations in the
Katla Ridges area in 1997 on the slope a
little to the west of the easternmost Katla
Ridge. The results are shown in Fig. 31
(Shore 1978). The flow was confined to the
bottom features with maximum velaocities of
about 20 cm s towards the west found near-
bottom at 1400-1800 m depths.

Observations carried out in 1991 in the
western valley or the Reynis Canyon west of
the Katla Ridges at around 2000 m depth are
shown in Figs. 32 and 33 (van Aken 1995).
The near-bottom flow was also here found
along the depth contours with a velocity up
to 20 cm s in a southwesterly direction.

Summarized, direct current measure-
ments in the area south of Iceland show
more or less constant near-bottom currents
of up to 20-30 cm s* in westerly/south-
westerly direction. The flow is confined to
the upper rise and the foot of the continental
terrace a depths of 1300-2000 m. At deeper
levels further offshore the velocities de-
crease and directions become more variable.

Along the eastern dopes of the
Reykjanes Ridge or Mid-Atlantic Ridge no
near-bottom current meter data seem to be
available, only hydrographic data showing
the different water masses including over-

flow water in the near-bottom layers (Fig.
15; Blindheim et al. 1996).

6. Charlie-Gibbs Fracture Zone

Finaly severa attempts have been made
to measure the deep and near-bottom flow
below 2000 m across the Reykjanes Ridge
through the Charlie-Gibbs Fracture Zone
(Figs. 34-41; Saunders 1994, Shore et 4d.
1976, Dickson et al. 1980, Garner 1972). No
data seems to be available from the over-
laying eastwards flow of the Labrador or
Irminger Seawater (Fig. 20; Anon. 1995). In
this very complicated area with two
separated throughs, a northern and southern
one of more than 3000 to 4000 m depths, the
observed deep and near-bottom currents
were more variable than those in the Iceland
Basin and in the Iceland-Faroe Ridge area.
The obtained velocity mean values of the
currents are frequently only a few cm s*
(Figs. 38, 41 and Table 1), but the variations
are from 0 cm s* to 20 cm s* or more. In
general, the deep flow of the Iceland-
Scotland Overflow Water at 2500-3000 m
depth is westwards from the Iceland Basin
into the Irminger Sea. This is especialy so
in the northern through (Figs. 38, 39, 41) but
also an eastwards flow is obtained on the
southern dopes of the through and in the
deep of the southern through (Figs. 39 and
41). There even the westwards and east-
wards transports are in balance (Table 1.
Last column; Dickson et al. 1980).

7 Conclusions

When the failure sites or faults in the
subsurface  CANTAT-3  communication
cable (Fig. 1; Jonsson Icelandic Post and
Telephone Services, personal communicat-
ion) are compared with the bottom
topography in the Iceland Basin it is evident
that the failures were concentrated around
areas of relatively rough bottom topography
in the Iceland-Faroe Ridge area, the Katla
Ridge area and the Charlie-Gibbs Fracture
Zone area(Fig. 1).

Thus turbidity currents downhill the
continental slope and submarine ridges and
even trawl fisheries, seem not to be involved
in the faults and neither current velocity
aone. But as the failures were located in
deep waters and limited to the regions of the
different submarine ridges, it is considered
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that they may presumably be due to
vibration of the cable induced by strong
bottom currents along the depth contours,
and then chafe faults and abrasion (Eales
1996).
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Figure1. The location of the submarine cable CANTAT-3 and where it failed (Pall Jonsson, Pdstur og
Simi. Icel. Post and Telephone Service. Personal communication).

1. mynd. Lega nedangavar strengsins CANTAT-3 og bilunarstadir hans (Pall Jonsson, Péstur og Simi,
munnlegar upplysingar).

Arctic Ocean

fﬂ\

FBC: Faroe Bank Channel 1
{ FSC: Faroe-Shetland Channel §
IFR: lceland-Faroe Ridge :
i MAR: Mid-Atlantic Ridge

8 RC: Rockall Channel
Rockall-Hatton Plateau
: Wyville-Thomson Ridge g

Irminger
Basin

Figure 2. Bathymetry and nomenclature of the northern North Atlantic and Nordic Seas. Areas shallower
than 500 m are lightly shaded (Hansen and @sterhus 2000).

2. mynd. Dypi og Ornefni & nordanverdu Nordur-Atlantshafi og i Nordurhafi. Dypi minna en 500 m er
skyggt (Hansen og @sterhus 2000).
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Figure 3. Iceland and adjacent waters to the South - bathymetry and nomenclature (Mamberg and
Magnusson 1982). The frame is showing the study areain the referred paper.
3. mynd. island og adliggjandi hafsvesdi i sudri - dypi og drnefni (Malmberg og Magntisson 1982).
Ramminn synir athugunarsvasi i tilvitnadri grein.
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Figure 4. A section across the Reykjanes Ridge at 57.5°N (Ulrich 1963).

4. mynd.

Dyptarsnid yfir Reykjaneshrygg & 57°5'N (Ulrich 1963).
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Figure5. Depth profiles across two sub-marine valleys on the South Icelandic shelf, Hornafjardar (E-111)
and Breidamerkur (E-11) Deeps. For location see Fig. 6 (Mamberg 1961).
5. mynd. Dyptarsnid yfir tvo nedangavardali a islenska landgrunninu Sunnanlands, Hornafjardar (E-111)

og Breidamerkur (E-11) djdp. S§éa stadi & 6. mynd (Malmberg 1961).

Figure 6. Location of sections used (Mamberg 1961, 1962).

6. mynd. Lega |60réttra snida til umrasdu (Malmberg 1961, 1962).
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Figure7. A section perpendicular to the South Icelandic shelf. For location see Fig. 6, E-I (Mamberg
1961).
7. mynd. Dyptarsnid pvert & sudurstrond [slands. Lega er synd & 6. mynd, E-1 (Malmberg 1961).
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Figure 8. A section perpendicular to the South Icelandic shelf. For location see Fig. 6, E-1V (Mamberg
1961).

8. mynd. Dyptarsnid pvert & sudurstrond idands. Lega er synd & 6. mynd, E-1V (Malmberg 1961).
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Figure 9.

9. mynd.

79

20 197 18 17

Depth contours and location of hydrographic stations in the Katla Ridges area south of 1celand
(Mamberg 1974). Information on currents (Shore 1978, Saunders 1996; Figs. 29 and 31) and
location of the sub-marine cable CANTAT-3 together with failure 2 (Fig.1) are also shown.

Dypi og medistadir hita og seltu vid Kétluhryggi (t af sudurstrénd ilands (Malmberg 1974)
asamt upplysingum um botnstrauma (Shore 1978, Saunders 1996; 29. og 31. mynd) og legu
nedang avar strengsins CANTAT-3 sem og bilunarstadur 2. §a 1. mynd.

73
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Figure 10.

10. mynd.

70 60 50 40 30

A depth profile across the Katla Ridges. For location see Fig. 9 (Mamberg 1974).

Dyptarsnid yfir Kétluhryggi. Lega er synd & 9. mynd (Malmberg 1974).
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Figure 11. Temperature and salinity sections in South Icelandic waters; August 1958. For location see Fig. 6
(Mamberg 1961, 1962).
11. mynd. Loorétt hita- og seltusnid i Sudurdjupi i agust 1958. Lega er synd & 6. mynd (Malmberg 1961,

1962).
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Figure 12. Temperature and salinity on a section from Iceland to Rockall; August 1959. For location see Fig.
6 (Mamberg 1961, 1962).
12. mynd. Lodrétt hita- og seltusnid fra [slandi til Rockall i &gust 1959. Lega er synd & 6. mynd (Malmberg

1961, 1962).
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Figure 13. Salinity and temperature on a section across the | celand-Faroe Ridge; July-August 1994

13. mynd.

(Blindheim et al. 1996).

Lodrétt seltu- og hitasnid yfir [Slands-Faareyjahrygg i jali/agst 1994 (Blindheim og fé

. 1996).
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Figure 14. Salinity and temperature sections in the Iceland Basin Proper; July-August 1994 (Blindheim et al.

14. mynd.

1996).

Loorétt seltu- og hitasnid i Sudurdjupi i jali/agast 1994 (Blindheim og fél. 1996).
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Figure 15. Salinity and temperature sections in the western part of the Iceland Basin; July-August 1994

(Blindheim et al. 1996).

15. mynd.

Léorétt seltu- og hitasnid i vesturhluta Sudurdjups i juli/agast 1994 (Blindheim og fél. 1996).
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Figure 16. A W-E sdlinity and temperature sections (0-200 m) along 63°N through the Iceland Basin from
the western slope of the Reykjanes Ridge to southeast of Iceland in spring 1996 (Ma mberg,
unpublished).
16. mynd. L&orétt vestur/austur seltu- og hitasnid, 0-200 m, vorid 1996 i Sudurdjipi eftir 63°N, ndnar fra

vesturhlidum Reykjaneshryggjar, yfir hrygginn til austurs i Sudurdjup austur & mots vid SA-
strond Islands (Malmberg, 6birt).
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Figure 17. @) Temperature section across the Katla Ridges; August 1973. For location see Fig. 9 (Mamberg 1974).

17 mynd a). Léorétt V-A hitasnid yfir Kétluhryggi i &gust 1973. Lega er synd & 9. mynd (Malmberg 1974).
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Figure 17. b) Salinity section across the Katla Ridges; August 1973. For location see Fig. 9 (Mamberg 1974).

17 mynd b).

Loorétt V-A seltusnid yfir Kétluhryggi i agust 1973. Lega er synd & 9. mynd (Malmberg 1974).
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Figure 18. Positions of cores of water massesin a section in the Iceland Basin.
SPMW/IW : North Atlantic Water
LSW : Labrador Sea Water.
1SOW . lceland-Scotland Overflow Water.
LDW : Antarctic Water
(de Boer and van Aken 1995).
18. mynd. Kjarnar sogerda & N-S16dréttu snidi & 20°V i Sudurdjupi i april 1991.
SPMW/IW : Atlantiskur hlysjor
LDW : Labrador g6r
|SOW : Kaldur Overflow botngjor, sem streymir yfir
Islands-Faz eyjahrygg og um Fageyjasund ar
Nor durhafi.
LDW : Kaldur Sudurskautssjor.

(de Boer og van Aken 1995).
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Figure 19.

19. mynd.

Figure 20.

20. mynd.

o B3° BO° 5% 500 45 40° 367 30 25° 20 157 [ Joad
- 3 ! 4

50°

General ocean circulation, both in near-surface as in deep and bottom
layersin the seas around Iceland, Greenland and Labrador.
— warm near-surface circulation.
--> cold near-surface circulation.
-> deep and near-bottom circulation.
(Mamberg 1985).

Meginstaumar, baedi grunnt og djupt, i hafinu vid [sland, Graenland og Labrador.
— heitur yfirbordsgor (Atlantsgor).
--> kaldur yfirbordssjor (Polsor).
--> djup og botng6r (Labrador og Overflow §6r).
(Malmberg 1985).

General deep circulation in the northern North Atlantic, convection areas (K) and cold surface
currents off Greenland and Labrador (Anon 1995).

Megindjupstraumar nyrst i Nordur-Atlantshafi, (m.a. Labrador og Overflow 56r) og kaldir
yfirbordsstraumar (P6lsjor) vid Gramland og Labrador. (Anon 1995).




28

The lceland Basin

Figure 21.

21. mynd.

6]

Residual currents9.-12.6. and 17.-18.6. 1960 at different depths and locations on the Iceland
Faroe Ridge. ICES Overflow Project, June 1960 (Joseph 1967).

Endanlegur medalstraumur 9.-12.6 og 17.-18.6.1960 & mismunandi stédum og dypi & Islands-
Faaeyjahrygg. ICES Overflow verkefni i juni 1960 (Joseph 1967).
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Figure 22.

22. mynd.

Figure 23.

23. mynd.
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Cores of main overflow branches across and aong the Iceland-Faroe Ridge. | CES Overflow
Project, June 1960 (Joseph 1967).

Meginferlar botnstraums yfir og medfram islands-Faareyjahrygg. ICES Overflow verkefni i juni
1960 (Joseph 1967).

Depth in meters

150 W

Location of stations, |celand-Faroe Ridge. ICES Overflow Project August-September 1973
(Koltermann et a. 1976).

Madistadir straummedinga & islands-Faaeyjahrygg. |CES Overflow verkefni i aglst-september
1973 (Koltermann og fél. 1976).
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Figure 24. Progressive current vectors at stations 85 (to the | eft) and BS4 (three vectors to the right), Iceland

Faroe Ridge. ICES Overflow Project August-September 1973. For locations see Fig. 23
(Koltermann et a. 1976).

24. mynd. Framskrei@ir straumvektorar & st6dvum 85 (lengst t.v.) og BSA (prir ferlar t.h.) i agust-september
1973. Sadir syndir & 23. mynd. |CES Overflow verkefni (Koltermann og fél. 1976).
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Figure 25.

Chosen examples of near-bottom currents from the ICES Overflow August-September 1973

Project in the Iceland-Faroe Ridge area (Ross and Meincke 1976).

25. mynd.

Valin daami um botnlagga strauma & [dlands-Faareyjahrygg. |CES Overflow verkefni i 4glst-
september 1973 (Ross og Meincke 1976).
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Figure 26.

26. mynd.

Figure 27.

27. mynd.
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Bathymetry, and scheme of velocities (cm s™) of near-bottom currents in the | celand-Faroe Ridge
area. ICES Overflow Project, August-September 1973 (Hansen and Meincke 1979).

Dypi og botnlaegir straumar (cm sek™) & [slands-Faeyjahrygg. ICES Overflow verkefni i aglst-
september 1973 (Hansen og Meincke 1979).
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Mean currents and variance ellipses some 50 m above the bottom east and southeast of Iceland,
SACLANT 1989-1992 (Perkins et al. 1996).

Medal straumur 50 m fré botni fyrir Sudaustur- og Austurlandi. SACLANT verkefni 1989-1992
(Perkins og fél. 1996).
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Figure 28. Time-series of current vectors at site x at different depths southeast of Iceland. SACLANT 1989-
1992. For location see Figure 27 (Perkins et al. 1996).

28. mynd. Timaseriur straumvektora 1991-1992 & mismunandi dypi & stdd x sunnan i rennunni fyrir
Sudausturlandi & Islands-Fageyjahrygg. Madistadur er syndur a 27. mynd. SACLANT verkefni
1989-1992 (Perkins og fél. 1996).
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Figure 29. Current meter stations and mean near-bottom currentsin 1990-1991 in South Icelandic waters.
Largest current vector is 20 cm/s. (Saunders 1996).

29. mynd. Madistadir straums og medal botnlaagir straumar i Sudurdjupi 1990-1991. Mesti straumvektor er
20 cm/s. (Saunders 1996).

. Near Bottom Currents

62.0+ =
81853 : 575 J 375 : 75 l 575
— 10 on/s Year Day, 1990
Figure 30. Time series of current vectors 10 m above the bottom in 1990-1991 on stations with increasing
depth southwards from Iceland shown in Fig. 29. Downward on the Figure represents 240°
(Saunders 1996).
31. mynd. Timaseriur straumvektora 10 mfré botni 1990-1991. L6drétt stefna niduravid samsvarar 240°.

Madistadir eru syndir & 29. mynd (Saunders 1996).
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Figure 31. Location of stationsin summer 1977 in the Katla Ridges region south of Iceland and near-bottom
current velocity vectors (Shore 1978).

31. mynd. Madistadir hita og seltu sumarid 1977 & Kétluhryggjasvadinu fyrir Sudurlandi og
straumvektorar botnlagra strauma (Shore 1978).
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Figure 32.

32. mynd.

Figure 33.

33. mynd.

Iceland

Bathymetry, hydrographic stations and mooring stations (x) in the Iceland Basin 1990-1991 (van
Aken 1995).

Dypi, hita-, seltu- og straummadingastadir (X) i Sudurdjdpi 1990-1991 (van Aken 1995).

-30 -28 -26 -24 -22 -20 -18 -16

Mean current vectors from the lowest 200 m above the bottom (1990-1991) at the stations shown
in Fig. 33. Currents at 40 m from the bottom are marked with a cross (van Aken 1995).

Medal straumvektorar fra nedstu 200 m fré botni, 1990-1991, & medist6dum syndum a 33. mynd.
Straumar 40 mfra botni eru markadir med X (van Aken 1995).
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Figure 34.

34. mynd.

Figure 35.

35. mynd.

T |

35° W 33w

Bathymetry of the Charlie-Gibbs Fracture Zone. Contours are labelled in hundreds of meters and
high ground is shaded. Mooring positions along 35°W (1988-1989) are indicated (Saunders
1994).

Dypi & Charlie-Gibbs svainu i hundrudum metra asamt nanari stadsetningu pess. Grynnstu
dl6dir eru skyggdar. Sraummeadingastadir & 35°V, 1988-1989, eru audkenndir (Saunders 1994).
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Bathymetry of the Charlie-Gibbs Fracture Zone (northern channel and partly southern channel).
High ground above 3000 m is shaded (Shore et a. 1976).

Dypi a Charlie-Gibbs sva®inu - nyrdra skardid og sydra skardid ad hluta. Dypi minna en 3000 m
er skyggt. * eru hita- og seltumedingar og oo straummadingastadir (Shore og fél. 1976).
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NORTHERN TRENCH

SOUTHERN

Figure 36. Bathymetry in the southern trough of the Charlie-Gibbs Fracture Zone, 1977-1978. Position of
moorings A, B and C are shown by solid circles and the location of a detailed bathymetric
transect along 30°59'W is also indicated (Dickson et al. 1980).

36. mynd. Dypi og straummadingastadir A, B og C & snidi i sydra skardi Charlie-Gibbs brota belti 1977-
1978 (Dickson og fél. 1980).
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Figure 37. North-south bathymetric transect of the southern trough at 30°59'W with mooring positions and

instrument depths superimposed (1977-1978). Locations of moorings are shown in Fig. 36
(Dickson et al. 1980).

37. mynd. Nordur-sudur dyptarsnid i sydra Charlie-Gibbs skardi asamt straummeadingaslodunum A, B og C
(sbr. 36. mynd) og stddu straummeda, 1977-1978 (Dickson og fél. 1980).
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Figure 38. Recorded mean east component, direct current measurements on a N-S section along 35°W

across the northern and southern valleys of the Charlie-Gibbs Fracture Zone 1988-1989. East is
positive and West negative. The isohaline 34.94 is shown. For location see Fig. 34 (Saunders
1994).

38. mynd. Medal austur pattur straums & N-Ssnidi & 35° V yfir nyrdra og sydra skard Charlie-Gibbs
brotabeltisins 1988-1989. Lega snidsins er synd er & 34. mynd. Austur er pésitift og vestur pa
negatift. Jafnseltulinan 34,94 er einnig synd (Saunders 1994).
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Figure 39. Currents at 3000 m on 35°W; 1988-1989. The moorings are | ettered and positioned according to
latitude, (B North and H south) and the current vectors are rotated with north directed at the | eft
margin. For location see Figs. 34 and 38 (Saunders 1994).

39. mynd. Straumvektorar (1988-1989) 4 3000 dypi & snidinu 35°V (§& 34. og 38. myndir).
Sraummadingastadirnir eru merktir bokstéfunum B-H og radad eftir breidd stada. B er nyrst og
H sydst. Straumvektorar syna nordur til vinstri (Saunders 1994).
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Figure 40.

40. mynd.

Bathymetry of the Charlie-Gibbs Fracture Zone, isobaths in km. Cross-hatching upwards to the
left indicates areas shallower than 2 km, but upwards to the right areas deeper than 4 km. Current
meter moorings (June 1970) were at sites A and B (Garner 1972).

Dypi & Charlie-Gibbs svaadinu i km. Skastrik upp til vinstri syna svadi grynnri en 2 km, en upp til
heggri svasdi dypri en 4 km. Straummadingastadir - Juni 1970 - eru merktir A og B (Garner
1972).
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Figure 41.

41. mynd.

Current meter records, velocity and direction during seven days in June 1970, from the Charlie-
Gibbs Fracture Zone, (a) northern channel, (b) southern channel. For location of moorings see
Fig. 40. Full line upper meter 650 m above bottom, and broken line lower meter at 50 m above
bottom (Garner 1972).

Nidurstddur straummedinga & st6dum A og B — i §j6 daga i juni 1970 - (§& 40. mynd), p.e. hradi
og stefna i @) nyrdra Charlie-Gibbs skardi og b) sydra skardi. Heil lina synir medingar 650 mfra
botni en brotin lina medingar 50 mfra botni (Garner 1972).
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