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Ir 1972 & new investigation of the overflow problenm in the Greenland-
Scotland-Ridge area is plannod. It ig well known that this region is
hydrographically highly complex and that it is usually adverse to the
use of costly modern instrumcntation like moored currcnt neter arrays,
On the other hand, however, this aree has alrecady been investigated
by naticnal .2nd international efforts to a state (e.g. "The Iceland-
Faroe Ridge International "Overflow" Expedtion, May-June 1960." Rapp.
. P.-v.. . Réun.Cons.pern.int.Explor.ler, Vol 157) wherc field expcrinents

“can be designed on o very realistic basis. The purposc of this notec is
add. sone further ~informzticn to our knowledge.of stratification and

“currents in the Iceland-Faroc ridge.arca and.to.raise a few questions
which might be .worth-to-.be followed up duriag the planned Overflow T3
investigation. .

_ From 1959-to 1971 the Gernmen. fishery-research vessel "Anton Doh»n" nas
carried out 14 standard hydrographic surveys of a section running along
the scuthwestern flank. of the Iceland-Faroc-ridge {see Figure 1). The

.. ...sectlon consists of 13 stations at depths between 500 and 630 mcters. A
typical- cast consisted of. 8. .lansen bottles and a sampler to.obtain ten-
perature and salinity of the botton water. The-time of investigation was

“Februery to.April in eleven.cases and June to .Octcber in three cases.
Tenperature and salinity obscrvations of each cast were interpolated to

..~-obtain vealues at depths of 25,.75, 125 n etc. The observation within 30m
next to the bottom were averaged and considered to represcnt bottem ten-
perature and salinity. Having. standardized cach cast by this proccdure,
nean values of temperaturec and salinity as .well as their standard deviati
‘for the surveys 1959-1971 were computed..for each .station and plotted

..in Figures 2 and 3. Figure 4 represents all temperature and salinity
observetions in the form of a TS-dlagran. Without discussing details
of.Fig. -2-4 .the following facts can be read from the graphs:

(a) ‘ .

.. Large variastions of temperature -and-salinity - -with .cpace -and time do
occur in the layer 100 to 150 meter next to tlhe bottom. Arcas of maxinunm

“'variability--within this.layer are found-between stations 3 and 7, 10 and
11 and at station 13, where high values of standard deviation cven extent
into.the .surface-layers. The botiom near layer of -large variability is

""related to what is named by "overflow", i.c. the intermittend occurrence
of ecold, low, saline water spilling-over the sumnmit and the southwestern
flanks cf-the Iceland Faroe ridge and contributing to the Northeast At-

...--lantic.decp water. At station 13 the hydrographic scetion intersects witl
the subarctic frontal zone. Its advective changes do account for the
large values of standard.deviation found at this position.

(v)

Fron~the- -tenperature-salinity plot of all observations along the standard
section it is 9@ Dbvious that in no case purc Norwegian Sea deep water (NS:
T = -0.6°C, S = 34.92%0) and that only in a very.few cases IHorth Ice-
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lardic winter water (WI:% = 2.5°C, S = 34.87%0) wos obscrved. Wio

water asses along the southweutbr“ flank of the ridgce conulgt of

a mixsure ol ¥S- and / or III-water with Hortheast Atlentic wavor (uA:

T = 9.OOC, S = 35.34740). This nixture is formed ir the oottou ntar

layer above the ridge, co that Mluh rcspect to the decop arctic water

and 1i%ts cverspill in the Faroe-Bank. choannel and in the Denmari Strait
the overflow across the Iccland Feroe ridge has te be considered os &
secondary ono

{c)Figure 5 recprescunts an examp'n of ra tenperaturc and current rrofilc
wnich has becn oot*iﬂed in June 1971 by using a Bergen current mever iu
connaectlion with the hydrographic.cast. The-current. moter is shecklcod
between the hydrcegraphic mir and uhc.bottom water sanpler. Following
bottom contact of the bottom sampler and tripping of the ¥ansen bottlas,
the cast is slowly pul‘cd (aprrox. & meters per uinute) until 200 neters

-
distance from the bottom. With a seupling rate of 1 scan of all shannels
per 32 seconds. for the current neter an averggc_Ycrtical"rcsoluglun 0F
3 neters is obtained. The critical point is the drift of the ship which
however can easily be controlled by using a. sinple refer *nec nocring
with a small surface radar buoy. Prof 1¢cd were abtained at the positions
6, 10 and 12 of the standard scciion. They ell. showed that in the laye:
of 20 %o 50 neter-to the bottom the current was flowing parallel 1o
the isobaths with a speed _definitely.lorger than. in.the layers 2bove.
Fig. 5 illustrates this rcsult for station 8. At statiorn 10 the botton
current was dirccted teoward HUE, station 12 showed SV bottom currenis
with the sane nmagnitude as station 8. The .current above the botton
layer wns toward 3 to W in.all cascs.

The points-nade under {(a) and (b) have certainly becn known beforce (c.g.
GRASSHOIF, 1965 and "HERMANN, 1967) but it is now that they are well con-
firned by 13 years of observation. on the Iceland Faroc .standard cgoection.
The results mentioned under (c) werc not uncxpected (e.g. DIETRICH, 1967
but more observational.work -is. necessary before.coming to-an. appropriate
use of the profiles. But combining (a), (b) and (c) one can formulate o
problen group which is of general inmportance and.can be-studied at the
exanple of the Iecland-—-Faroe ridge:

1. What are the dynanics of the water nasscs involved. in the formaticn

of the "overflow’ water, c.g. how does the Norﬁegiau Sea deep water

north.of the ridge react on moving.atmospheric pressure disturbance:s

f
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2. Which rcle play advective processes for mixing in the ridge orx
e.g. how inportant arce eddics and necanders of tnb-uuba“ctlc front
or -what dces the outflow from the Faroce—-Bank channel which comsists
of iHorwegian Sesn decp water and Whlcl fellows the so “‘nbrn_flank
of the ridge, contribute %o mixing9

3. What are the roles of burotropic.
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nd . baroeclinic -tidal--waves with
emms to be iuportant vecause inte:z
5 a

respect'to.mix;nﬂ? This question sc
netion of surface and internal tides above the ridge and subsceguens
dicsipaticon of tidal energy is to be expected.
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