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Grain-size panitioning of tributyltin (TBT) and its degradation PrOOucts di- and 
monobutyllin (DBT and MOT) in coastal sediments revealed a strang tendency 
on the pan of Ihcse compounds 10 adsorb on to dctrital fragme nts (algal and leaf 
dcbris mixed with light mi nerai particles). BUlylt ins have becn wC:lkly detecled in 
sands washcd from these debris. a finding which underlined Ihe need 10 separate 
bath fractions (sands and debris) for an accurate assessment of the grain sile 
partitioning. In debris-free sed iments, bU lyltin s were mostly detected in the 
sill/clay frac tion, It was found necessary 10 consider the 10lal amount of butylt ins 
in each frac ti on. and hence the relati ve proport ion of each frac ti on. in ortle r 
accurately to assess the grain-size punition ing of these cornpounds. At this stage 
however, il was difficult to delenninc whelher butyltins were ollly adsorbed on 
the surface of panicl es (h igh adsorption capacitie s in organ ic debris and 
silt/cl ays) or strongly bound to organic malte r. Further investi gation of the 
butyltin bounding Stale is conscquent ly necessary. 

OC('(Il/olngÎl'a Ac'Iu. 1991. Procccdings og the Inl crnation,,1 Colloquium on the 
ell\'ironment of epicominemal !>Cal>, Lille, 20-22 Mareh. 1 Y'JO, \'01. sp. nO Il . 247- 255. 

Distribution granulométriqllc des composés blltylés de J'étain dans 
les sédiments estuariens et côtiers 

La distribu tion granu lométrique du tribul yl-étain (TBT) c t de ses produits de 
dégradation di- ct monobutyl-étai n (DBT ct MBT) dans les sédiments côt iers a 
révélé une fortc affi nité d 'adso rpt io n de ces composés sur des fr ag ment s 
détri tiques (débris d'algues ct de fe uilles méhmgés à des p:lrliculcs mi nérales 
légères). Les but yi-étains Ont été fai blement détectés dans les sables lavés de ces 
débris. cc qu i a souligné la nécessilé de séparer les deux fractions (s:lbles ct 
débris) pour une évalumion préci,-.c de leur distribution gr.mulométrique, Dans les 
sédime nts ne contenant pliS de débris. les but yi-étai ns onl été surtout détectés 
dans la fraction silto/argileuse, Il s'est ilvéré nécessaire de considérer la quanti té 
totale de but yi-étains dans ch .. que fmction . c t donc 1 .. proport ion re lative de 
ch:lque fr-lclion , pour évaluer précisément la distribution granulométrique de ces 
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('On1!'X)...t", A ce ~Iagc, il n'a loutefoi s pas ~t~ pn"ible de di"tingucr ,i le,) but)l . 
étain~ étaient ~culement adsorlx', .. ur 1:1 ~ urf:l ce de, parlicule~ (forle capacité 
d 'ad,orplion de ) déhri .. organiques el de .. ,ilt.. et arg ik-s) ou fnTlCmenl lié , 
chimiqm:rnellt :t 1:1 m:nii:re org,mique, De~ recherche, .. onl néce,)~ ain:1o> dans cc 
domaine pour (' Iarilier l'étal d'ad~orplion llc .. bu[yl·é[ain .. , 

On'(IIw{oxù'O Ar /o, 1991 . Al'Ie, du Colloque II1I CI11:1[ion:l1 .. ur re!lVirOllllcmcl1l de, 
mer, élliconlint'l1I:lle,. l.illc.10·n mar." 1990. \01, sr . /1 11. 147·255. 

I~TRODUCTION 

The pa~t ten )'ear:- havc "ccn a gro\\ ing intcre~t in 'cveral 
c la .. ,c .. of hydrophobit· co nlamina nt l> l> uc h ,l' 
pol)chl orobiphcnyb ( PC U ~), polyçydic aromati c 
h)'drocarbon~ (PAHs) ,md • morc larcJ y ·organnl11cta llic 
Œrnpounds (e.g. org:lI1otins). Tri blll ylt in (TOT) il> a very 
efficient bincide and il> di rect!y introduœd into Ihe marine 
envi ron rncnt \ ' ;(1 aruirouli ng painh. Erfech induccd by [he 
rcka,c of ,hi,) chemical on :l widc varie l}' of marine 
org:Uli~m~ have been large ly doculllcrucd and sho\\ n tO 
occur al the Ilg ,l·l range (Î\.laguire , 1987: Waldock ('/ (/1 .. 
19H7 ). LiTlle auelllion Il:1' Ocerl [laid so far \0 the m:lIl..:r of 
the organOlin conccllIratioth lllca'lurcd in ~cdi1ll cnK Thi~ 

comp:trtll1erll of the eco~y, l cm is. howevel'. knQwn \0 he a 
major ~i l1k of cOllt:lIllill:wh in lhe bio .. phere . The grain· 
si7.e partilioning and erreCh of panicul:ttl· organ il' carbon 
content on the tot:t! trace mc t:tl di,t ribulion in sediment 
have hcen wei l doculllcnted in Ihe pa .. t ( FôrSlncr and 
Winman . 19HJ). Howcve r. liule is \..110\\11 in th i, fie ld 
about th e biogeochcmit.:al heha\'iour of bu[ )' lt in 
cnmpounds (Iribulyl tin ;!ud i" dcgr:tdation produ cts 
mono· and dibutyltin ). Th i.; knowledge is of paramoun t 

FI~lIrc 1 

importance, ., ince ~I;"dimenh play a major rule in lhe 
qorage ;lIId biogcochemica l hi~lnr)' of cotllaminanh. In 
[h i~ paper. therdoTC. \\C :lddress the grailHil:c p:.ni,ioning 
of but y ltin ~ in e~ l u ;lrinc :Hld coa", ,,1 ~edÎ1l1en l '. wil h 
~pecial :lllcntion [0 lighl fragl1lt' nt ~ (algal and leaf dcbri .. ) 
prc~e lll in the sarl1plc~. 

MATERIAL AND METIIODS 

Sa1l1plc c(JlI~clion 

l'lu: (:nllection or a tO\:t l of Ilinetecn sedirncnl1o>:l1l1ples WolS 

pcrforrned in diffe rent Europe;m e~llI:Jrine and "oast ,,1 
area, during se ve ral " unpl ing ca ll1pai gn~ in 1988 :lI1d 
1981) ( Fi g. l , Ta ble). Salllpling ... ile s were lociJt ed in 
Ponug:.1 (S:H.lO and Tcjo c~ t u"rie ... ). Fr;lIlcc (Arcachon and 
Boyardville marina .. :tnd Mcditerranean coa1o>t) :1I1d Ihe 
Nether];lIld, (e'lUari ne .. eClion:- uf the Rhine and Schcldl 
ri verq. ~'I ore dCl:.il, on Ihe ~ allll)k' location are g i\'en in 
the literature (Douard (" al .. 1989: Que\'au\'ilIer ('f (II .. 
1989: Quc\'auvillcr and Donurd. IlJI)O). 
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. ~v;,a"",." t 

'-~ 

.Ç"IIII"I/1~ {O'''II''III /3 \,,,l'''''rII,/I' I/''''II,~,,// .. """/1'" Il. 
1 h I.,n"," 1>1/\ Ir""""" Fr"l/, ,'j. \<111/1'''' h. 1 C Olàllll 
"{",,,/lF,.,,,,,,:/. H/ml"'" , ,lIId d. 1 Il ,\I"nl"", "".' 
,1',,/11< (1. "mll'/'" "11/,,11. 1 c \, /"'/'/''''11''''·'. wllll'/n ~ '" 
ni. HilmI· ,",II"II~. """I,IC', 11111' 

Sada ("~o'Y 

~, • 

248 



DISTRIBUTION GRANUl OMÉTRIQUE DES COMPOSÉS BuSn 
-----=~~ 

Figure 2 

8MII/it, IhJlnb,,'wII in Il.'''r ~ral" Ji: .. 
frUl" ;ulI1 (H/lld.\'. ('{Jaru drlrilil/ 1111// 

.(,/fidll.'·llmm .l1""I'/f< nf ", .. SI"II/!lI/1 /llId 
Hhl,,1' l'mll,,.;,·s IS/ilIIIIIt'5 ; mul III. /IIU/,Iol' 
LI/:/I r/"l h/l)" (JWIII'/" !JI /l/u/ Ollmll if/lUIII 
(JI"" I'/" rI. 1 a = l'''I)"II;''~ ;11 II/if~. 1 Il '"' 
Im'.'/I;IIJ ;" 'l'III/hm /() Iltl' IUln/ tJ//I~~ "f 
{" dml("lII/ rf 1. 
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II1Icriida i samples were coll eçled (rom the shore al lo\\' 
tide whereas eSluarine and çoaslal sedi mcnls \\'ere sampled 
wilh a Reyneck box core or a PClersen grab. The 2 cm lOI' 
layer of the eolleeled sedimellls was scraped wi lh a Ttf/Ol/ 
spflll/ I(I and the samples inl lllediatcly :.ieved and frozen 
pfior to anulysis. 

5:lIlIp lc fraclionll tion 

;\ 11 sarnplcs wc rc wet sieved at 60 ~11l1 . using d ispos<l ble 
prc· wa.~ hcd polyethylene s ieve~ whk h werc rcpl:1ced for 
cach smnple 10 avoid cross-contaminai ion. Sediments \Vere 
d ivided il1lo Ihrce subfraclions : infe rior tu 60 jllll. superior 
10 oU Jllll : and the "debri~" fr.tction de:.criœd below. 

Wct-siev ing was pcrforlllcd u:.ing whencve r piJ , .. iblc 
nvcrlaying wate r co llectcd .11 the ~ .lIne :. ite to avoid 
l'0tent;'11 desorpt ion. The < 60 jlm fraction wil l bc 
referrcd to lalc r in the tex t il:' the silt/c1ay, :md the > 60 
jll11 fraction as the sand o r sandy fmc li ull . Most of the 
sedimcllI sam ples contili ned light pa n ie lcs mostl y 
compris ing detrita l fragment s of pl ams (l'. g. alg:!e ;md 
leaf debri s) :1nd li ght mine rai l'art icles k . g. mi ca). 
Since this sedi ment fr:1ction i:. :!ssoc ia ted with ve ry 
hi gh o rganic conte nt . s pec i.!! c:lrc was taken lU 
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nleas ure th e o rgan DI in conce ntrati ons. the fract ion 
be ing iso lated c ither fro ll! the s;lIldy fraction (r . fl.. Fig. 
2) or from the di ffere nt gml n s iz.e fractions ( t'. ,J.:. Fig. 
4). Sedi ment samp1cs were gentl y :!g itmed by hand fo r 
30 min utes in la rge bellke rs fi llcd with nalU ra l water 
fro m the area when possible or with org<l nolin-free lap 
\Vate r ( Mill iQ \V:!te r is con .. ide red ln be ton aç id fo r 
this purpose) . Floating l'article:. co llccted;lt the surface 
o f th e \V at er f rorn e ac h s u b f ra c ti o n w e re ge ntl y 
collec lcd after seu ling of sed iment pan icles . dried and 
wcighcd. The material from cach s ubfraction was then 
poo led fo r each sediment and will bc referred 1:1 le r in 
Ihe text as "dcbris" , A more co mplete s iev ing sche ll1e 
\Va s unde rt ake n on so me s:lInp lc :. ( l'ab le) us in g a 
greatc r num bcr of s ievc~ (30. 60. 300 and 500 jlm). A 
gene r:!1 d istinc tion in o rganuti n content was a lso ITIllde 
bctween s:unplc:. o r :.ubfrac tion .. invesli gllled wit hout 
re lllo va l of Ih e lighl frac ti o n ( rcfc rred tO 1;l\ e r aS 
" bulk " ) and il n er wil shin g awa y o f the li ght dcbris 
(re l"erred later as "wll \ hcd··). 

Aft er size t"ractionatioll , ~ a 1l1ple :. were dried .11 40-50 oC 
or frccl.e-dricd. Ne ither procedu re rnoc.lifi es the organotin 
nor Ihe orga ll i(.· rn a ll c r (.·u nl c nts (Q uev ;w vill e r and 
n Ulla rd . 199 1). T he wcighl of each ~ ubrrac t i{}n of Ihl' 
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!loetlimenl was carefully lIIea.~urcd 10 eSlimale Ihe relmi ve 
cOlUribulion of each fraction 10 the 10lal ma:., of Ihe 
:.cdîment (referred as Ifl. GS). Finally ail samples wcrc 
ground .... ilh an agate pesl le and monar prim 10 <lnalysis. 

,\nal,\'sis 

The delennînalion of mono-, d i- ami Iribulylt in (MBT. 
DBT and TBn was pcrformcd in duplic:!l!;" by hydridc 
generation. se paraI ion :Ifter cryogenie trapping and 
detection b) <llomic ab~orplion spectrmllelr) on a Perkin 

Coo~ delrÎlal fra!':ments: KhÎn~ Esluary 

Coorse dClrÎtal frJgmcnls : Schcldl ESIU3r}' 

1:./1'. ""/1 l'rob .. IIIirmUl/llluiJ of "'/lIn,' dc/rr/al frm:ml'IIII III <II",,,lt 
1 nll .. , / .. rI IIIlhl! Sd,cldllllld HII/II/' I!)w,mt( 1(11111"'" i ami If! 
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Gm"'·J·':t ,1;51r"mIl0l1 nf Iml.\·/mu", lllll-fra<'lÎmu uf a tllI/lpll' fmm ,ill' 
HiI"'l! Ufllllr.,'. w/llWUI WUJ"II/~ (hltlL J'lb.mmplt'l/ ulld uf/t'r wU5h;m: 

Elmer SOOO. Organolin compountls wcre leaehed from the 
d ifferent sam pie ., (0.2 10 1 g) ovc rnighl al rOO Il1 
lelllpcr<l1Ure with 20 ml of pure glacial acel ie <lcitl. Ancr 
extraction, !loamplc, were centrifugcd <lnd 1 10 2 ml of Ihe 
IC:lc hat!;" was u ~cd for anal ys is . Thi s mcth od mak es il 
pos~ ib1c 10 "eparale and dClcc l Ihe diffeTenl o rganotin 
species \\ ilh detection limi ts ranging from 0.5 10 2 ng/g as 
Sn. The repeatabilil Y of Ihe mClhod was less Ihan 15 'k. 
Complele delail:. of Ihe anaJytical rnethtxl have been giv('n 
chcw here ( Donard. 1 <.JH9 : Qu ev:l uvi ller ;md DOI1:t rd. 
1990), Parti cu la le o rg:Hli c carbon (POC) anal ys i ~ wa:. 
perfonlled act"Ording 10 the Slricl...l;md and Parson~ mechod 
rnodificd by Elcheber ( J<.JH 1). 



RE$ULTS AND DISCUSSION 

Grain-size partitioning of butyltin compounds 

The g rain-size distribution of bUl yltins is presented fo r 
fo ur samples (Ta ble) which wcre se lecled bccause thei r 
diffcrent grain -sizc di stri butions wcrc considered 10 bc 
represenlalive of eSlUarinc (Schcld t and Rh inc cSlUaries. 
sampl es i and '1). coasta! (Lazarel Ba y. sam pie b) and 
imenidal (Oléron Island. samplc c) sediments, 

Butyltin conce ntrati ons a re presemed in the di ffere lll 
grain- size fraction (Fig. 2). In Figure 2 li. the organotin 
concentrations are ploned for each sub-fr-Jc tioll. In Figure 
2 h. the contribution of cach subfmClion ( i ) to Ihe lo tal 
mass of organotin s is presented, The calcu laI ions were 

DISTRIBUTION GRANULOMÉTRIQUE DES COMPOSÉS BuSn 

donc as fo110.ws-(.o1l the basis of 1 g of_IOtal sediment): 

Ci xGSi 
Xi (ng) = Ci x GSi " andXi (%)= , xlOO 

S" 

w he re Ci is Ih e organolin conce ntra t ion in e;lch 
subfract Îon and GSi is the relati ve proportion o f each 
subfrae tion (in %). 

From Fi gure 2 a. it appcars Ihat the debris fraction is li 

preferentia! sink for ail the bUlyhin compounds in ail the 
samples studicd. Simi lar observations havc becn reJXlrlcd 
by Queva uvill e r ( 1988) and Raoux ( 1988) stud yin g 
respectively PeB and PAH dÎslribution in sediments, This 
fact is certain ly to be related to the high hydrophobie ilY and 
liposolubil ity of the thrce classes uf chemicals mcnt iolled, 
The total contribution of the dcbris fr:tc tion (Fig, 2 h) is 
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Figure 6 
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Table (-o"liI1lWli""j 

Rhine E~1. (NL) 

" >500 ).1111 · JI " ~bri5 " 36 
3(JO..500 ,.1In· 9 " Debris 129 37 
60-300 I.un· , " 60-300 ).1111+ , " IXbris 201 " :lU-1)() ).lm· 15 40 
Dcbri ~ '" " < 30 ).1111 " 27 

" > 60 ).lm- " " IXbri~ 

<60).Im " B 

P > 1)()).Im· 31 35 
> 60).1111+ " 

, 
IXbris 54 388 
< 60).Im 50 " 

q > no ).1111 · 27 li<> 
>60 ).1111+ 6 , 
Debrb 3'" 157 
<60 ).1111 JI 70 

;>('JO).Im+ " 
, 

< 60 lun " 17 

• >(0 ).1111+ ml ,,' 
Dcllri~ " 55 
< 60 ).Inl 6 " 

ail the more sigllil1caJll as i[s re lative perccntage i ~ high 
(Lazaret and Oléron). However. the domi nant featurc of 
F igu re 2 h is [hat [h e major am ou nt of bu[yltin 
compounds IS associated ",i[h the silt/clay fraction. This 
general trend I1llty be re lm ed "'it h the class ical tr ilogy 
demon strated earlier for trll ce mcwl s ( Ftlr.~lne r and 
Will man. 1983): small grain-size = high surface area = 
absorpli on of o rg.a nic mall e r. In our case. th e hi gh 
absorpti vc aflinit y for Ihe sHt /clay frac lion scems ta be 
bcner del1lonslratcd for mono- and dibut yltin compounds 
than for tribul yll in whieh eould be relmed to Ihe ir hi gher 
Ionie charaeter_ Neverthclcss. since it is clearl y shown in 
Figure 2 (/ that the delri tal fmgment is a prcferemial sink 
for T BT. part of thi s trend could bc ex plaîned by the 
difliculty in al ways achi evi ng a compl ete separai ion of 
the debrÎs fr0111 sandy frilclions . 

The debris fractions of sediment samplcs fro1l1 Ihe Rhine 
and Schcldt cs[uaries (s:unples i and q) were examined by 
sClUlIIing e lectron microscope couplccl wÎlh JEOL JSM -
840A el ec tron probe microana lys is. Pic[u rcs of the 
fragments arc presellied in Figure 3. Most of this fraclion 
was composed of CQ;trse vegetal delril:ll frag111en[s from 
higher plants. No [in-rich l'articles (c. 8. from antifouling 
pain! chips) coulcl he dClected. which suggesled Ihal the 
high lcvc ls of organolin mcasured on Ihese fmgrne nls 
were likely duc 10 the high diffuscd adsorption capacily 
of Ihis rnale rial . 

A detailcd exami natiolJ of Ihe gntin-sizc effecls was made 
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on SQme sediments. Figure 4 presents rcsulls oblained afler 
slev lllg of a s:unple collected in the Rotterdam harbour 
(samplc 11. Table) in fr ve subfractions ( frac tion~ < JO Ilm . 
30-60 Ilm. 60-300 !lm . 300-500 11111 and > SO() )lm and 
debris collecled in each suhfracliolJ). 

1·ligh butyltin concenlralion). ..... ere systelllaticall y delected 
in [he debris collected in each subfraelioll (sel' Table). This 
leads to several important ellnclusiollS which arc presenled 
in Fi gure 4 : fir stl y. Illore Ihan 25 % of Ihe orgiulOt in 
concentration rnay he found in Ihe COitrSe fractiOIJ of Ihe 
sedimcnt (> 300 Ilm ). Seco ndl y. comparison be lween 
ana lyses performed on bulk (c ont a inin g dehri s) and 
washed samplcs from sandy fraclions indicil[ed :tg:Lin [he 
imporlalll conlribution of Ihe vegelal fragme nt s . The 
re J:Llive abundan ce of thi s ligh[ :tnd organolin -ri c h 
componcnl in Ihe coarsc fraction of the sed iment ll1ay bc 
mistaken wi th regard 10 Ihe pOlenlia l affinil )' of the sandy 
fract ion of ).Çdimenl to organotin. Thi s is panicularly .~o in 
the case of TBT which was showli 10 he domin:ml in the 
<30)l111 in Ihe washed sediment (free from debris) whereas 
thi s "ompound was demOllstrated 10 bc dominant in s alld ~ 

in the bulk fractiuns duc 10 the presence of debris. Thcse 
fragmenls are difficult tO remove frorn lhe scdimenl lllairi x 
and rnay repre scnl a source of ovcreslirn :l1 ion of TBT 
conccnlral ions in sands. However. special attent ion should 
be paid to Ihi s ligh l componenl of Ihe sedimcn l mal ri x 
sinec i l ~ low dens it y will confer on il il ve ry dille ren l 
hydrod ynami c bchaviour in cOlll parison la Ihe silicate 
cunslilUents of Ihe sediment. I[ could al so rcprescnt . aJong 
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wilh Ihe si lE /clay frac tion. a potential food !>ou rcc for 
bouom-dwclling and fi her-feeding o rganisms. 

RUlyllin and lola l organic carbon relat ionships 

It ha .... :llready been weil establ ished tha! Ihe pa ni cu late 
organic carbon (POC fraclion ) of the .... cdiment conSlitu te~ 

onc (lI' thc preferenti31 support s for trace metals (Fi:ir5lncr 
and Will1l1an. 19K3). A gra ph plouing bu ty lt in 
concentrations agni l)!>t POC conlelll for ail the subfrat·ti um 
did !lm rel/cal any strong correhlli on: th is wa~ alrcady 
ob~crved by Randall ,lIld Weocr (1986). Howc"t' r. wc have 
detailed the \Tudy of Ihe ~e poss ible rela!ion s hips b) 
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ploning in Fig ures 5. 6 and 7 the o rganotin and POC 
contenlS present in eaeh subfraction of sedimenl analysed . 
The rc~ult .... revealet! possible associations Ihat could not be 
delected with Ihe analysis of bulk samples. 

Il l11u,t he underli ned as 3n introduction Ihal the possible 
rel atio nship exi sli ng be tween roc and but)'l tin!> will 
probably be inOuenced by the di ffe rent hydrodyn3111ic 
cond iliun ~ of thl' ~ampling locations (and Ihercfore the 
sediment gnin sile) and local anlhropogenic inputs (e. ,1:. 

harbnur .... ). 

A close examir13tion of the diagram., reveals that general 
relation .... hip .... coufd he highlighled in the different fr.lctionl> : 

ln Figure 5. Ihe SC3lter of data shows a generallrend which 
is mostly duc to the presence of debrb in the bulk sands 
dh playing higher butyltin concentrations. The high SCilller 
of dal :1 could be du e 10 an inhomogencilY o f SOlll e 
....anlplc~. fn some cases. il was suspcctcd that the debri s 
was not tOlally Temo",ed during the washing of the saillI!>. 
whic h co uld ex plain hi gh buty lt in am oun ts in sOllle 
washcd sand sal11ples . Thi s co uld no t be dc tce ted by a 
Sirong increasc in Ihe POC content as the amoum of debris 
was :tlways very weak. 

Figure 6 shows that the apparent scaner of data cuuld bc 
regul:lled by two modes of assoc ialion belween butyltin 
and POC eonlent in debris. The Irend lî ne "A" shows Ih31 
bUlyltin conlens is nol at ail or on l)' weakly influenced by 
POC amounts in situation illvolving low organDlin inputs. 
I-I oweve r. a re lation ship ma y exi st (trend line "8", in 
silltalions of high butyllin input.' (i. l' . in areas of higher 
;lIlthrnpogcnic in pUIS). This relationship may he l11ediated 
by a higher 3c!sorption eapacily of bUlyllins on 10 organic 
malter. However. Ihis trend may all.o bc panl y due to a 
synchronous rclease and sinking of organotin and l'OC in 
sediment. :IS may be cxpceted in contaminated areas (e . g. 
harbours). 

Sirni lar ob~e r"ations cou Id he done with the dislribution 
observed in the silt/clay fr3ction (Fig. 7). 

A gl:lll'ral !rend wa" "y"te rn ;lIica ll y Qb~erved in the 
diffe rent s ub-fraction~ when lookin g 31 the level s of 
concentrations of the !hree butylt in l.pceies: TBT showed 3 
higher aflinity in com pari son wilh DOT and MUT. Thil. 
CQuld be 3 con seq uence o f the hi gher hydropho bi c 
propcnic!> of thi~ compound and ilS preferential suppon for 
organic carbon. 

CONCLUS IONS 

This study i l lu strate~ the preferentia l accumula tion of 
bUI )' 1tin ~ in the C03 rse delrilal frac tion of e .... tuarine and 
cO:ISlal sedime nt ,. Duc \() it ~ relalively low densit)'. thi s 
fr:lcl ion of Ihe sedi ment ma )' ha ve "cry di ffeTe nl 
hydrodynam ic bchaviour and 1ll3y be easily washed away. 
This fraction induced a "c ry wide hcteragenei!y in the 
eorll en t of bu tyltîn co nce ntration in se diment. 
Butyllin/POC relalion ships l>uggesterJ the occurrence of 
IWO differcnt mode\ or a ~~oci ation of Ihe o rg3notin s : 
onc re1:J tcd !O high bU lyhin 3tllOunt~ in bOlh silt/"'la) and 



coarse delrilal fractions: and the other associated with low 
butylli n conlenl (diffused cOn!amination ) for which no 
Slrong in nuence of POe was dernonSlrated. These resuhs 
clcarly poin! to lhe necd for a dear definition of samplc 
pretreOlmcnt prior to butyltin detemlinOlîon in sediments. 
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