
 

~lfl>Ii"ll ye~r, populatioos we<e plotled accolding 10 the1resruarine poailioo, following lhe dcrwnstream decreasing malal concentratioo 
gradienltl. AJthoullh rrmt matais foIlowi!d thm paliam, lha etrad _alar9~y dalamlinad by lha soll tissue Cd, Zn and Mn ooncenlraliona. 
Compi>red to 1998, eaeh $IImplirlg $ii", Wa$ Wong~ $hifted ~rd$ iro:;reasr.g soll tisso;o, metal leveis "' 2000 and 2002, Metal input level$ 
can not cxplain lhe current observatioos in L httorea, 5ince lhey de<:reased sl\lnlficant/y over tme 'o lhe ScheId1 estlJary, ln contrast, 
upstream shills in both disso1Ved oxygen and nutrientlOlld lNIy be invoked to explaio lhe soft lissue metal incre~se in L /jU~, as Ihey 
may have remobllised metais rrom lhe anoxic sedimenl phase rmoking Ihem available for uptake 
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Polluted sediments usualy conta in complex cherrical mbrtures Ihal may have synergistic andlor antagonislic effects 00 larget organisms. 
Establishlng causalty in lhe 1ieId, is Ihus, particularty diITicu~ and lhe biomar1ler responses rerorded in whole sedimen! toxicity assays are a 
corrcloltive nature oo~, 
Biomarkcrlcvels rclted not oofy lhe class but also lhe magnitude 01 acute xenobtotlC exposure. Hawever, Ihere is limrted lI1!ormation 
rega rding res.po~s to chronic exposures. 
Tha maasurement of blood serum cherristry pafllmalers is a lurthar COfm'lOOly us&<! di9gnostic 1001 io tish toxicology .md biorron~oring. 

The E~morWPa",rrm coastollagoon, locatGd in th.-. Nortnm.stooasl ofPortugal, MCílivM untl'llat.-.d i oou~lrIôIl and dnmil$tic .-.muanf>; lha! 
posa UOOIlf Ihl'llal thi~ habnat. Mugl1 saIoos is fouoo in ltKI LagOOfl and was 1nv.-.~tlgaIGd ler ilVIdr<flca of poIlution Il11l<Icts 
Tha lIim of this worl! is lhe inv\lstigation of heaV)' metal contarrinatioo i'l lha lagoon sadiments, Ih.-. analysis ef metal bi09ccum,lIation in fish 
l!ver "00 tha i1ssesslT'O)()\ of plar.ma .-.nzyme la"",*, in lha fish population. 
The metal concantrations in lhe lagoon sedimenta and fiah liorers _Ia inversa~ related. High concentrations olzine an<!!owe, 
concentrations 01 copparwere loond in lha seo:timents whalaas in lha flSh IMors coppar was signifo::anUy higher lhan Zinc. This rO:!1lllK ma.y b. 
explained by1he loss of the homecosta6<:: control rnechanisms for copper. 
The len~, age, lotl:I l weight an<.l liverweight Wl:IS deterrnined for 35 fishes collected frornlhe 18l1000 an<! some correlation5 with metal 
comem inthe liverwere oblained. Copper coment in fish ~ showed a depeOOeocy upon age, suggcstng lha! biooccumulalion Is 
primarify a lunction of exposure time. lhere was also a significant negative correlation between liverweight aOO liver metal contcnt. The 
mcasurcd alanlne aminolr.msfcrasc, corrmonfy associated \\oiIh liverdamagc, was 10000 to decrease with the age ollhe !!sh. 
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Selenium (T--$e) was delermin~ed in lhe muscle and liver ofthr"., /ish species \\oiIh differenl feedi"ll habiltl, a pI~nktivorous (N=31), an 
omnivorous (N"14) and a camivorous (N"34). and io lhe soll tiss....,s 01 a CornTlOf1 mussel (N=40) from one ollhe mos! rmportanl t!&Ullries 
forfish production on lhe solJ!h..eastem 8razil;,m coas!, Guanabaf1l Bey. The mechan olT --se in fish muscleWll'!r higher in camivorous (0.29 
mg,Kg-l)lhan in planktivorous (0.11 mg.Kg-l) and omnivorous (0,07 mg.Kg-l). The liver 01 ali fish species presenled higherT--se Ihan lha! 
10000 in Iheir muscle. The liverofthc camivorous and planldivorous fishes presente<! similarT --se (2.47 mg.Kg-l aOO 2.44 mg,Kg-l 
respectively), >Mlich were higherthan lha! found in lhe sarne tisso;o, ollhe omnivorOlJs fish (1.30 mg.K9-1~ The onfymsue lha! presented a 
dircct inlluence oflhe leeding habits was lhe fT1JscIe. Significanl relationshlp between T-Se Íl lhe rruscle alld lhe fish lotallenglh was 
otlserved for CamM>fOUS (R" 0.84; P<1xl~) and planklivorous (R" 0.64; P" lx10-4) ~shes. The lTMldran clT-Se rn thtI softmsue ollhe 
roosselwas 0.16 Og g_1 w.w, Mussal prasenl&<! .. sigoir.canl co~ation (R " 0,91; P" 5xl0-4) batween T--$a in lhe soft ti~~U8$ and Iholir 
condilion ind"", (IC~ IC is l ha ratio betwaen lhe Il"I8';;S of softtis~U8$ ~nd lhe shelll8flght Th_was \I high~ si!"ificanl dilfo",,,,,,, (H=5,96; 
p=O,05) b.-.Iween T .&I ln Ih.-. sol!: IIs~ues; 01 lha mJs,;e1 anel Ih.-. dilforent sampllng poInts ai lhe ooy, The nbseMld concentra1Jons of T .&I ln 
Ihlt Hssues nf ali srudl€<d spedes frornthis I~act€<d ecosystem wiIh nrganic matter, 011 and heaV)' metais were similar lo thal founel ln lhe 
I~eratu,. fo, n~mp.et.d ""vir<>n..-t 
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Pasticidas. poIycyclic arnrnatic hydrocarboos (PAH's) aOO heavy metais are Inxic to ftsh and may be taken ln Ihrough gllls , sldn anel 
contaminalild Ioods. H.-.re WfJ lTl9asur.õI concentratJons oforganochlorines (OCs), PAH's and heaV)' metais, aOO lheir eflects in lhe eel 
Anguilla ~nguilLa from throo Iocations Inlh.-. Camargu.-. Reserve in southcm France. lhe Camargue Biosphere Rc-serve ts lhe largcsl 
coastol Willland ln Weslem Europe. where A anguilla is a convnon prcdator ai lhe lop of lhe food chain. l.ivers aOO spleens were analyzed 
forhistoPlllhological, chernical ~nd org311O-ti0lTlll1ic (HSIIlOO SSI) a!f.-.da Gilm. IMorll and splean sampOls _ra coI~&<! for 
histopalhological sludiell. Livers and muscles wera SSfllllild for metabofic paramelars and POPa af1\ltysis, Total !ipids _r.-. mimaI&<! by 
spectropholomatly and lipid..frea Iesi(fU8S ware usad lo protein and g!ycogil<l anl.lysis, oe pasticid9s _re ertracted from ~pids olrmscl9s 
and livers, afllllyzed by \IlI$ chromatography, anel ?AH'~ from bila w&re analyzed by fotad wava Olnglh fluorescanca spectrolkJorimelry. 
HMV)' melais _re rTl8llsured by Inductivaly Coupled Plasma with Oplical or Mass Spactromelars. High concentrations 01 contarrinants 
were found in the .... Is. Grealesl OC and PAHs concentrabons were measured at 'La Capeliere' S~e; unexpected Iesiort5ln grlls, Iiven< and 
sploons Wilre more comm:rn at lhe other siles. l.iver aOO spleen lumors and lipidosis in live~ were associated with chronic, and gilllesions 
with acute. exposure, High pesbcide anil PAH's conccnlrations anel lesions in eels from lhe Camargue reserve demooslrale /Is 
contarrination, A more complete study in lhe Camargue resCIVe is neoessary to betler underslaOO lhe lfT1)act on wildl~ a.OO humans. AIS\!, 
tNG Gtudy &U990Gts Ihat 001 biology rr<J$! be beIkIr underslood bilfoM conIino;o,d use olthts species as a biomoo~or of poIluled afl!!M 
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