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1. Introduction

T~is i8 a tent~tive contribution on in s~tu effeets found ~8 a

resul t of nutrient buc~get studies .)erformed .uring t~1r8e cruises

in September °nd Oatober 1973 litj R.V. \urelie.

A GTOUP of chemists <.ndbiologlsts in our institute studied t]~e

masG balance of five traee ele~elts? phos~horus? nitrogen, silic~um.

eopper <'.nd zine. The study ve-o.s exeeuted in the fr,.mework ol t e

intern,'.tional JO(int) F(orth) S(ea) :o(;:1ta) ".(cquisition) P(rogrc:..mme\

Besides salinity, temperature ~nd oxygen, dissolved inorg.nic ~nd

organie nut ients were ~n~lyzed; furthermore unfiltered weter was

2.nalyzed to estim..te th8 sus lended fra.etiona. (ucmti t. tive tor')edo-

plcnkton fishing w~s performed and aseries of iologieal narameters

mepsured. The ombined results will in a laGer st~ge be used for ~

study of wi~ I' sco~

S\lintty a~~ temperature " . .L., , v 2.1.'0 L,l.ven in "nether ,,'ler to t]li s

cC'· 1mi -r,tee (Vi;:-;ser f;; • 'ig::;er-s) 1974). 2 me tr.:' ce met2.1 d2.ta <3.re

~~e~ented to the Fisherics I~pr. Cttee (Duinker & lo1ting, 1974).
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2. The ~dvective model

The Southern Bight is an open systen with a mean flushing time of

a feH months determined by the input of Lnglish Channel ,rater

tl rough Dover Strait. In the eastern part the salinity Ie~ime i8

furthermore determined by t~e fresh water from Dhine -l~use and

SchelcH.

cdvective Water Trans~ort

~le principles of conservation of watervolumes and of freS~Hater

volumes were a~_lied to a simple ~dvective box model.

Ä.s bouncL:rieSvlere chosen ~ Dover :;tr~it 9 thc axis of me.ximum s20lini ,r 1

t1e northernmost survey tr&ck end t~e Dutch-5el~iFn-~rench coast

2(15000 km > fig. 1). On the b~sis of s~linity distributions ~nd

d~ily river ~i8ch2rGe v lues, water tr~ns)ort v~lues througb the

nortl1ern boundary(V
tr

) anel tl"'.e sout:1.ern boundary(VS) were comI u ted

for each .,eriod between successive surveys (Tijssen ~ Lindeboom,

1975). The results are summarized in the first Table.

TC:.ble 1.

Advective vlCl.ter trc~nsport in the e2.stern p8.rt of the Soutllern Bil~'l t

(northerly tr~nsport hes + sign)

Se:otember 73 +76 2.33

o tober 73 - 4 3.02

Diffusive fresh water tr8~ns"')ort across t'1e boundC:-.ries \VP.. S estiiIl<·-"'te .. : ....

be relatively unimportant.
3. Nutrient budget ~nd in situ ~roduction.

~ha r~ne m'0~1, again wit~ neglection of diffusive effects Bcroes

the boundaries w~s R~plied to nutrients. Input and output qu~nti ie~

are com utcd from equ2tions like, V~,.,
R s:'and ror "'i -er).

c , nd V l' c n (t'le index
,,-
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It bec,lme soon evi.dent th",t for all tlrcee nutrient element the samG

trend appears the output quantities subtracted from the input

quantities were much smaller than t~e incre2sed quantities found

in the area at the end of both ;.eriods, which means thct in itu

proJuction must be assuned. For phosphorus orthophosJhate, tot~l

dissolved P and susJended P conc. were deter ined, for nitrogen

nitrite, nitrate and ammonia \J re 2.nalyzeo. p.nd fer silicium reactive

silicate and at a ret stations, t~e amnunt of amorphous silicR in

sus")ended material. Some resul ts are ':",'Ammed u in 'I'able 2.

'I'a"hle 2.

1n situ nrn~uction nf n V ~n? Si in the eastern 'art of the

SI) thern Big~1t, Se'to-ner Rnd October 1Qr,. ('n 10
6

kg in t 1le up?er
-~ -? )row pna i.~ 11 g.m in t~e lower row .

_ • ____ 4 __~ .. - --- - _~__ __~A ....... __• ___

P04-P tot P N02-N N03- TIT NP:3-F H4 Si04-C'j' ?
._ ...- _.. - -- --- --- -- - - -- --- -- ---..._- - ---

8e t. +3.4 +4.6 +1. 9 +8.7 +0.6 +31

+220 +310 +130 +580 + 40 +2100

Oct. +0.4 +1.4 +0.4 +13.3 -11 .3 +19

+ 30 + 90 + 30 +f'190 750 +1300

Orthophosphate distributions are given in figure 2a, band c.

For the sake of com~arison t~e riverinput values -re given in Talel

'I'a.bel ')_

li'res1twater nutrient in-rut into t:,e Soutl'ern Bight (i\oeterdam

\"aterway, He.rinzvliet and Scheldt) in 10
6

kg.

Oct,

P04- P

1 . 1

1 .4

tot P

1 .5

1 .9

0.9

.4
6.6

fl. 5

1I'H3-N

4.7

6.R
6.6

11,5
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In Table 4 the atomic ratios ere given.

'fable ~.

Atomic ratio of "Oro~.uced di:"J'30lved inoJ:'Gan~.c nutr-i.ents.

Se-pternber

October

p N

7.3
1 3

Si

Ins',ection of t~';e c'-'n ,entr2.tion c' ,'ngr:s 'i~_OvTS thp.t roc'tuction could

be ~ound (11 over t' e ereg , cert; in Ru~arees however ~re -particul~rl\

,roductive e g. th" S01'.t('epstern 'art.

4. Conclusions

4.1. Hi::sh~,in situ .1rodurt i.on of r'I.i:,solved inorg2.Y'.ic nutrients (D 9

and Si) was proven. rfhe qu,-'nti ties found in Se )ten1ber vJere several

times larger than the corres)onding riverinputs.

4.2. Por hos ha,te the i:0urce is undoubtly the bottorn. In vieH f t'"

quanti ties involved i t 8eems ~)ro'l)able that tlle same conclusion

(partly?) holds for the nitrogen cornpounds and for reactivc silicdve.

However, a direct proof cannot be biven at the monent. T: e con0en-

trations of total dissolved and particulate nitrogen are not yet

available. ~xisting knowled~e o~ the mineralogical composition of t·c

sus,ended material an of t~e dissolution kinetics of the variouR

silic~ -containing mine ra s in sU8pen~i ,n is not sufficient to

exc ude a ~ossible contrihu~ion from He~thcring of mpteri~l in

r-nS'018 on,

4.5. In the period of ~eclining in situ ~roduction (October) a

conf' iderp hle net ni trific2.tion r,",te vJaS detec teel. > (7.-10-8 .. "
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Figure 1.

R.V.Aurelia sampling grid far the JONSDAP
cruises:1. 3-6 Sept.1973

2. 1-5 0 ci. 197 3
3. 29 Oct.-1 Nov.1973

Shaded: the area used in computing water- and
nutrientbudgets.

Figure 2a.
-6Sol. P04-P,10 M

Surface
3-6 Sept.1973
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Figura 2b.
-6Sol. P04-P,10 M

Surface
1-5 Oct" 1973

Figure 2c.
-6Sol. P04-P,10 M

Surface
29 Oct.-1"Nov.1973
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