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INTRODUCTION
Chemieal oeeanography is aecording tomy interpretatiori theuse
of chemical parameters to describe and to understarid the course
of everits in the marine environment.

The eoriditi6ns for üsing ehemieal parameters in this way are that
the, parameter in question ean be measured simple enough t6 allow
routine measurmerits giving timeseries with a suffieient density
in the sampling so that the observations ean be used to produce
dynamie prosesse,in the sea.The old methode for salinitydetermi
nation by tritation with silver nitrate is a good example of a
ehemieal methode that fullfilled this eondition.

.. . . , " . '" ',' ,,'. . .' . .'.
Sh1pboard use of an autoanalyzer for. nutr1ent analys1s has made
it possible to measure nutrients ,with ci frequensyelose enough tri
give adequate pietures of thevertieal and horizontal distribut
ion in the standard hydrographieal cross-seetioris operated. '.

AS part of the late autum fisheries sUrVey in the North,Sea arid
the Skagerraknutrient measurementshave been dorie on all .
hydrographie stations. The degree of coverage of the area is to a
great extent dependingon the weather eonditions. Fig. 1 shows
the eourslines and stations operated in November 1985 and
represents a good eovering of the areci~

, . '

MATERIALS AND METHODES . , '.' . '
The watersamplesfor the nutrient analysis have sinee 1983 been
sampledwith a Rosette watersampling systemmounted around ci
N.B. CTD~ The watersample are mainlycollectedfrom standard
depths. The watersamples are analyzed consecutive onboard in an
auto-arialyzer· spesial1y put together for field work;(F0YN et a1.
1981). The chemical methodes used are mainly standardized after
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STRICKLAND-& PARSON,196S;Determinations cif nitrate, nitrite,
'phosphate arid ,silicate are the standard,ana1yzing program~.
iThe investigated area is according to Fig.l with a lesser
:coverage in some Years.'

; ..
,RESULTS AND DISCUSSION " , ,.., '.
'Fig. 2 presentsthe vertica1 distrioution of nitrate and
temperature in the cross-sectionfrom Feie to Shet1andNovember

:5th.1980. The nitrate distribution indicates three distinct
,configurations:, '
1. The Norwegian Coastal Currerit with smal1 amounts of nitrate;

,'less than 6::"7, JlM.., ." ;,,; ., .' . " .;-, ,
,2. Two clearly shown cores of n~trate~r~ch water ~n the Norweg~an

Trench.. " ' '.
,3~ Nutrierit':rich water "doming" up ovar the North sea p1atau.

. '

,Fromthe temperature distribution none of theese configurations
:are shown~

:The, Coastal current is however c1ear1y separated with salinity tt
values below 35,0; but the details determined oy the nitrate
va1ues givs a more,distinct picture of the front betweeri the
'coasta1 watar arid the At1antic water~,

FURNES et a1~ 1986, have used the same nutrlerit data to lndlcate
~:the core cf iriflowing Atlanticwater c10se to the western slope
-:of the Norwegian Trench arid the,northward return cleser to the
norilegiä.ri coast.Theirpresentatiori showes that.the,cores with

,high nitrate va1ues have a salinity of 35,3 and they define the
,·At1antic Inf10wWater (AIW) to be water with a. sa1inity betweeri
:35,2 and 35,4; The riitrate va1ues eari' give,indicatiens of the
';origin of the inflowirig water and at,the late autum cruise in
"1980 we operated a hydrographic station out in the deep ocean
':north cf Shet1and, Fig.3,. in order t6 trace the origin of the
:nutrient'rich water observed over the North Sea p1atau;

I .. .'

'The data from this statiori at N '620 04 i W 00°40; show that water"
'with nitrate values higher thari 13 '}lM are found be10w 300 in e .
'depth. This indicate that the nutrient-rich AIW have somhove been
' 1I1ifed Up" to form the two cores ooserved iri the Tranch.
!

The most pecu1iarobservaticiri.l~the dist!nct nitrate~rich water
"ouilding up over the North Sea platau. Two prosesses mayexplain
the,observations; a) Atlanticdeep-water from below 300 m have

·been lifted up 200 meter and.distributed in over the North Sea
:,p1atau, or b) the nutrient-rich water. is formed from reiidnerali
:satiori in fair1y stagriant water abow the p1atau.

,Figs; 4, ,,5 and 6 present data from the same cross-section for thei
years 1982,1983.and 1985. As can be seen from~he figures from
the Feie ~ Shetland cross-secti6n the nitrate-rich,water is
'ooserved over ,the p1atau in 1980, 82 and 85 whi1e there,was no
'indicaticins of such water in 1983. The 1983.data are determined
aproximatelY one month later than the other years, and the data
~show thät'a complete vertical mixing of the water overthe p1atau
:had takeri p1aee priorto our cruise in 83.
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The nutrient-rich water over the Northsea piatau is distributed
as. far south in .. the North .... Sea as. to some place between the 58 and
tlie 57 lattitude. 'South of>this' lIJ:)order ll the nitrate values are
almost reduced by 50%, but sometimestraces of more nutrierit-ricli
water are obserVed at the Hanstholmeri ~,Aberdeen cross~secticiri,
Fig.7~ My data clearly indicates that there is .. a complete
different regime in the southern part of the,North Sea with
fairly small amourits of'dissolved nutrients in the opne,water
masses in a relatvily hiological iriactive periode as late autum~

The aggregationof nutrierit~ri~hwater,overthe,northerri platau ,
is obviously takingplace every. year,and it is broken down by,the
winter mixing. As stated over, two different presses mai explain

. this pattern. The first. one where it is anticipated tliat nutrient
rich water from hEilew 300 m..iri tlie Atlantic is flowing in ower
the platau and seuthwards is not likely to occure.

The other prosess where,remineralisation is täking place can only
be explained by a.circulation prosess keeping thewater inside a
large eddy long enöugh to let sufficient biological material be
broken down. The special form on.tlie nitrate distribution
indicates that a doming prosess is taking place which again
support the existence of an eddy~

Furtlier soutli' in the North sea aiong the west coast of Denmark my
dataclearly show that the contrihution ofnutrierits from tlie
German Bightto the Skagerrak is ratlier.limited~ Fig. a. and 9 are
computer drawings of the nitrate distribution in 10 m depth from
November 1983 and 1985, andthey demonsträte a fairly sharp
boundarybetween German Bight water,andthe watermasses further
out in the North Seä and in tlie north along the dariish coast., The
saliriity and temperature data, Figs. 10 and 11, from 10 m depth
in 1985"do express the same; The lew nitrate .values close to tlie
riörtliwestern danish coast is also clearly shown in Fig.7.

Tlie transport of pollutants from the southern part of the North
Sea via theJutlandcurrent have beenreconed aS,a majorsource
for pollutants in the Skagerrak; .. If tlie transport ef nutrients
mayact as an example, the influence of the polluted water in,the
soutliern North Sea on the'watermasses further north is limited.

CONCLUSION . '. ,,:" .; ..' ;.;, . ' " '.'
The abowe br1ef exampels of nutr1ent d1str1but10n 1ntend to show
that nutrient data may givesharper heundaries betweerithe ,
different watermasses and therfore may help to identify dynamical

'prosesses taking place. Nutrierit dataare valuable in that they
mayact as the link betweeri physical prosesses and biologicäl
events as isdemonstrated by the assumption,of a large eddy
establislied over tlie northerri North.Sea platau in tlie autum.
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Fig. 1 and 3. Coutselines and stations operated in the North Sea

by "Eldjarn" in November 1985 and by "G.O. Sars" in

November 1980.
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Fig. 2. Nitrate and ternperature observations in the cross

seetion Feie - Shetland November 1980.
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Nitrate, nitrite and ternperature observations in the

cross-section Feie - Shetland, November 1982.
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Fig. 6. Nitrate and temperature observations in the cross-

seetion Feie - Shetland, November 1985.
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