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1. Introduction

T!1is is a tent.>tive contribution on in situ effects found 2.8 a

resul t of nutrient buc~get studies :'erformed during ti1r8e cruioes

in September ,o,nd. October 1973 wit!l R.V. Aurelie.•

A GTOUP of chemülts i.nrl biologists in our institute studied t;~e

masD balance of five traCQ elenents, phosphorus, nitrogen, siliciu~1

copper c~'.nd zinc. The study \;,2.S executed in the frc'..mework 01' thc

intern~tional JO(int) N(orth) S(ea) D(~ta) A(cquisition) P(rogr~mmc\,

Besides Gttlini ty, temperc1.ture "",nd oxygen, c.lissolved inorg"nic c:md

organic nutriünts,were ~n~lyzed; furthermore unfiltered w~ter w~s

2.nalyzed to estin':-:.te thfl flUG ,'ended fro.ctionD. (uC'.ntit".tive torpedo-

plGnkton fisllinc w~s pcrformed and aseries of biological parameters

meBsurcd. The co~bined results will in a later ßt~ße be used far a

study of wirrer scope.

S....lini ty ar~cl_ tcmperature d.r"t:, ('.re S'j,ven in :.ncther p2,~:er to this

CO,"lI'Ü ttee (Visser f" ')igr.;crs, 1974). Gome tr":'.ce meta,l data are

~reoentod to the Fisherios Inpr. Cttee (Duinker & Nolting, 1974).
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2. The ~dveetive model

The Southcrn BiGht is an open systcn .-Ti th a 1'21ean flushine time of

a fe\'1 months determined by thc input of I:nglish Channel Fater

through Davor Strait. In the eastern part thc salinity reGime is

furthermore determined by the fresh water from Rhine -r~use and

SchelcH.

~dvective Water Trans~ort

The prineiples of conservation of \l~tervolumes ~nd of freshwater

volumen were a~plied to a simple adveetive box model.

~s boundc:.ries'Here chosen; Dover Str.=dt, the axis of me.ximum sEüinit;y,

the northernmost survey treck anel t"e Dutch-BelGL:n- -;:;'rench e02.st

(15000 km2, fig. 1). On the basis of snlinity distributions end

d;;dly river Cli8eh2~r[,'e v·· lues, ,fatel' tr,ms)ort v..:'lues through the

northcrn bcundary(V
N

) and ti1e soutl1ern boundary(VS) were computed

for each ~leriod between succes,:ive surveys (Tij ssen /';. Lindeboom,

1975). Thc reoults are summarized in the first Table.

T2.ble 1.

Advective Wetter trc',l1oport in the ea.stern pe.rt of the Southern Biß'ht

(northerly tre.noport 112.8 + Gien)

September 73 +76

Oetober 73 - 4

Diffusive fre8h water transport Beross the boundaries was estim~tee 1~

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

The r~nc mJ081, again with negleetion of diffusive effeets aeroBO

the boundaries w~s n~,lied to nutrients. Input and output qu~ntitie3

are eomputeo. from equ<?tions like) V:;, e,~, no. Vn, en (t.lle index

R stand for river).
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It becamc soon evident th~t for all three nutrient element the same

trend Bppears: the output quantities subtracted from the input

quantities were much smaller than the increased quantities found

in the area at the end of both ~eriods, which maans that in situ

production must be assumed. For phosphorus orthophosnhate, total

dissolved P and sus~ended P conc. were determined. for nitrogen

nitrite, nitrate and ammonia Here ;:,nalyzect 2.r..d for silicium reactive

silicate and at a few stations, the anount of amorphous silic~ in

sus")ended material. Some reeul ts are ciUi"1med UD in 1'able 2.

']\sl~le 2.

In situ nrn~uction rf ~ , V ~n~ Si in the eastern ?Rrt of the

Southern Fight) Se'to~her Rnd October 1973. (in 106kg in the upper

rüw ?na i~ 10-~g.m-? in t~e lover row) •

._--_.._-_.__.__..--- _.- - ._-- --_._------_._..._~--

P04-P tot P N02-N NE3-N H4 Qi04-Si02
' •.,"-':--.--"~-"--'-"- _. _. . _..--_.- -_._-._._---_.__._--_._.- -_.,.._-----~_ •.._--- --_.--- -----.---' "'-.', ,.-.__ .

•

Sept.

Oct.

+3.4 +4.6 +1. 9 +8.7 +0.6 +31

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

+0.4 +1.4 +0.4 +13.3 -11.3 +19

+ 30 + 90 + 30 +1390 -750 +1300

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

For the sake of com~arison the rivcrinput values ~re given in Tabol =

TH.bel 3,

Freshwater nutrient input into tIte Southern Bigh-c (l1otterdam

H2.terway, Harinevliet and Scheldt) in 10
6

kg •

... . _._.__ .• ~..-- .".,-'.-' . ,,,,,---~,

P04-:P tot P 1\T02 -N N03-l'T T"IT3-N H4Si04-Si02

Sente 1 • 1 1.5 0.9 6.6 4.7 6.6

Oet. 1 .4 1.9 0.4 fL 5 6.8 11. 5
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In Tablo 4 thc atomic ratios are given.

rl'able 4.

Atomic ratioG of Droiuced dic80lved inorganic nutrientn.

-_.~~~_._.". ..~'_.. " -~...•- .~ ...... , ...

P N Si
-- -..'", ...

September 1 7.3 4.7
October 1 13 24

Ins':Jection of the c"'ncentre.tion c~'i~.Y1ß'8S nhoVlS th;:>.t produc·tion could.

be found ~ll over t:'e ~rea) cert2in 8ubBrees however ~re particularly

Iroductive e, g. thr) ::101'. tloef'.s tern "art,

4. ConcluGions

4.1. Hi;:sh:.in situ ~)roducti.on of di8solvecl inorgi>.r.ic nuty.ients (p, lT

and ~i) was proven. The qu,c.nti ties found in Se ;)tenlber were several

times larger than the corresponding riverinputs.

4.2. For phoSl)ha.te the E.0u.r.c.~_ is undoubtly the b~t~_o.~. In view of tho

quantities involved it GoeElS probable that the same conclusion

(partly?) holds for the nitrogen compounds and for reactivc silicate.

However, a direct proof cannot be given at the monent. T}le concen-

trations of total diGsolved and particulate nitrogen are not yet

available. ~xisting knowledge or the minoralogical composition of t~c

sus~ended'material and of the dissolution kinetics of the various

silic~ -containing minerals in suspension io not sufficient to

exclude a nossible contrihu~ion fro~ wcathcring of mFterinl in

8118 'cnsion.

2. -1n). '''g ,'",- ...-

4.3. In the period of oeclining in situ

conciderf'.hle net nitrification r~te was

production (October) a

detected~ (7:10-
8 ':r.



..,
,

..

•

5

5. Referenc0s

DUINK~Rt J.C. & R.F. NOT7IMG. Trace metals in water and suspendcd

mc.ttar in t 11e Southern Bit;ht (Copper, Zinc t l"Je.nG2.neSG .~.nd

Iron). leES e.M.1974/E ~ 26.

TlJSSEN, B.B. & 8.J. LlPD~BOOII, 1974. Estimates of advective watar-

transport in the ea.stern part of the Southern BiCht of thc

North Sea. Neth. J. Seß Res. 8(3) in ~ress.

VlSSER, H.P. CG E. \lIGGERS. "Prelimina..ry rasul ts of "JONSDAP 1973 li

survaysli. leeS e. rr. 1974/C ; 22 •



0
0

0
0 0

')
0

0

0

0 /,,0
0

...

Figuro 1.

R.V.Aurolia: .GD.mpling grid for the JONSDAP­
c~~ises:1. 3-6 Sept.1973

2. 1-5 Oct. 1913
3. 29 Oct.-1 Nov.1973

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

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

Surface
3-6 Sept.1973
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Figura 2b.
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Sol. P04-P,10 M
Surf'uco
1-5 Oct'.'1973
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Fieure 2c.
-6Sol. P04-P,10 M

Surface
29 Oct.-1~Nov.1973
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