
'1'11is papel' not to be C:Lted \V Lthout prior l'cferonce to tlw

authoI'.

International Council for

the Exploration of the SeD.

•••

Chlorinatc:d hydrocarbons i..L E;e~lwater of the

Ger'man BiLht and the v/est.ern t3ltLc

by

DIETE~\ sr.rADLEh

Deutsches Hydrographir:ches Insti t ...ü

Bernhard-Nocht-Strusse 76

2000 Ba:-nbuq; lj

Federal Republic of G6r~any

Introduction

The ana lysü;. of elllorirHrtcd h'y(.iroc:~u-toLs L, 1'18hes i.s

fishes and shellfish wi tnin the :frame\'JOrk of naticr:a 1 tr:oDi-

toring aetivities. The analysis of chlorina tee) hy::iroc2!'Lo:lfi

in seawater, however, is not as cornmon. This is partly duo

to the dlffieul ties arisi.l1,g from sampling and an8.1ysll1[;
_C)

samples whieh eontain, for instance, less tlwn 10 -'g of a

singie eompound in 1 1 of water. German legislation requests

the monitoring of pollutants in seawater. This i8 the task of

the Deutsches Hydrographisches Institut in Harnbuq:;.
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\';c st.arted our \'lork Ül 1a te 19'11. ''-t,ü elE:' \;eloped .:.uj table

samplinc; teehniques for the different '.va tel' layel's, a,s weIl

as a fairly quick and gentle method für thc analy['e[.~ of so::',€,

pestieides and the peB Broup.

SamplJng techniguc8

.,

are taken in front 01' the bow of the clowly :JOV in~.'..

in order to obtain water which is not eontarillnated

ship.

3}l'l~) ,

Sarnpling of the mierometre layer i3 carriec. out vl'i i.;rl '.:1.

stainles[:, stee 1 sereen, which is :nountec'! in 8. 'dooden .ü c:ldE:.

The sereen emj be operated frorn on board the sh Lp. Aft.ET

havint, touched tl1e sUl'face, the sereen is extracted on CUGrt:

in thc special container by rinsing i 1. with suita ble solver,ts

(STADLEE cdld SCHOf:lAICEE, 1977).

The 17Jil11metre 1aye1' is collected Vii th a .funnc l-'t:,'po

sampIer made of stainless steel. It i8 sta1illzed by a rinL-

type float1ng devlce. 'yjhile sinking slO1,.'ly tl1I'oußhtlle ses.

stlrface 1 t sampIes 1 1 of Ull; surJaee laye1', whiell corres-

ponds to a 3.5 mrn layer. A ball valve automatically shuts

the sampIer • Thc water 18 extraeted on board (STADLbi:. <:md

SCIIO}:i'.I:li.I \, 1975).

The metre laye:r' eoJ.lection method vJar; Oll!' orlL i.naJ, or,E'.

I t is carried Ol.l.t si:'nply wi tll a stainle,-,s st.eel buche-t.

10 1 water sample.s are co.llected C'lnd extracted in speci.al
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3 ,1 tv,'o-necked glas~; lJottlcs by sllaking on e. mec!H3.ni cu 1

shaker for half an ho~r. After 2 ll,the e~tract 13 ce-

canted by a spec:i.a1 ßeparation cl;;'! lce, wlüch Ü'3 CODstl'Uct(;,(;

to silllplify the procedure and to avoi<l cor:taruin3tioli vi t:1

fUl'ther glassware . (STADLEl{; anti ZIEBAHTII,l ~'Yl:::", '197(.).

1"01' the collection of sub-Eurface sail1ples, ws cOL,~-)t.ructed

two types of sampIers , which pass through tJ1,e sea s .....:rf:Jce in

a closed position and which are opened at c~r:y dcs:i.r€0 dc'ptb

dOi;!ll to 2lJO and 500 17l respect.Lvely. This L:; to 3.',/oid con-t,:'i.:i1i.-

na tion of tlie sUi,:ple wi tll the surface fil'n, \<!l:uch 18 ;·mO·,.'li

to be an accumulator for chlorin8tcd h:/drocarbonE; anc;. oUWI'

pollutants.

The 20 1 stai.nIess steel sampü:r 110. 5 ,t!1f:: 8.d vCH,tace o.f

hiGh stabili.ty, \'/hicli 18 ussfulunder rou~:.ü \';8o.t1'1e1" 'condi­

t:ions (STADLEF~ and SCHoiv"jj\KEH , 1~}7G) •

~,. i. :;Tl,le 10 1 .spherical glass sGlnplerl1us SO:lie. bit; cLdvQnt32 CE:

in )3.rticular, i t can be clcaned ver:/ eas ily . i111d tbc ~ so.·Jp1e·

ean be extracted \vi thin the sphcre. A decantatior~ c.C'vice

slmi1ar tothat usedfor, theJ 1 bottles facllltates sG?ara­

tion of the extract (STADLEH ;'J.nd ':C!-rcl'JAKEF~, 1 ~?77').

Analytical procedure

In our ,Land-based laborntory, the extructs are drled,

concentrated to 2 mI, and sprayed - with D band sprayer ­

onto thin layel' plates. On bOt[l edees of tlle plntf', (3 stm1­

dard is running in a sufficiently hig,h conccr~tratlon to ej-vp

spots under UV when sprayed with AgN03/H2ü 2/2-phenoxiethanol.
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This is in order to flnd the separatecl substanc0s in the

different zones in 3. reproducible way. Foul' zones are cut

off and eluted separately in special elutors.

The eluates are concentrated i;o 0.2 rnl and analysed alld

identified by multi-column gas chromato[:,raphy usinC packed

columns.

Results

The concentrations of thi: different pollutants are far

the layer frOln 7 to 300 nejm2 .pm ,

thc rnm layer from 0.6 to 162 nb/I;

the m layer from 0.06 to 20 n(;/l'<.. ,

tl1e 1-10 m layer from 0.06 to 14 llr./I ;

the 710 In layer from 0.06 to 13 ng/l.

...
-

The following nine substances have been detectect:

lindane,cc:.-BHC, 6-BHC, dieldrin, p.p'-DDE, p.p'-DDD, P-ßHC

p.p'-DDT, and PCB.

As a preliminary resul t of our recent investic:atlons,.,'e

found sOUie unexpected relationshlps:

- Da correlation between the amount of visible parti-

culCJte matter and orgal1ochlorine concAntrati.orJs (CCC);

- no correlation between land distance and ace;

- no correlation between rain and ace in the surface

layer;

only slight decrease of ace withdepth (STADLill~, in

press) .
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Conclusion

After apre~i'Tlinal'Y phase .of intl'oduction 01' ,;1etho~]s

for sampling and analytical procedures, 'de .al!G nO\J j.l'l. 0.

po ni tion to monitor ort3,anoch.1or.Ln0 pesticlJes· aLd PC13s eIl

a routine basis.

The analytical :nethod was j.ntercalibrated in '1 118tlolial

intercalibration exercise with success.

The intercalibration .of' the samplint::~ cl e,-lee, iJC1.;CVET,

is much more cornplex. This could be seen durin[c aCullad ian/

German:lntercalibration Experiment in October last yeay, [UlU,

durirlg the BaItic Intercalibrat.Lon \'iorl(shop :Ln Kiel, .in Lal'ch

this y~ar. Both exercises showed clearlY,the need for suffl­

cient time for the preparation of ·the experiment::.:" and,fcl'

the e~eriments thernselves, in order to obtain valuable
.:.1.:) .

results.
,",
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