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Perituorooctanesulfonate (FRX; WI75cb-), perflue 
rmtanemlfonade (PX4; C&SqNMJ, pduorchexare 
suifonate (M; GjF&-). and perfluurmtanoate 
( P m ;  C & a - )  were detected in 175 sanples of liver 
ardMocd of bluefin tuna (Thumus th~~m) ,  swwdfish (Xphias 
gladus), c o m n  cormrants (Wacrocurax cab) ,  
b o t t l e m  dolphins (Tursiops rruncatus), striped dolphins 
(Senella cm&m&a), c m n  dolphins (&/phmusde@h& 
fin whales (Balerwptera physalus), and long-finned pilot 
whales (Hobicephala m h s )  from the Italian coast of the 
Mediterranean Sea and in livers of ringed seals ( # m a  
hispida), gray seais (Michoerus gryjms), white-tdled sea 
eagles (Miaeefus albicilla), alad AtLantic salmon (&/m 

fromcoastal areasof the Galtic Sea. PK6wasdetected 
in all of the wildlife species analyzed. Concentrations of 
pFI=s in blood dezcreased in order of bttlenose dolphins > 
Huefintuna > swwoTish. Mean -concentrations (61 KJ/ 
g, wet wt) in cormorant livers collected from Sardinia 
Island in the Mditerranem Sea were less than the 
concentrations of PFW (Erg'g, wet wi). p R 3 6 ~ ~ n t r a t i o n s  
in cormrant livers were significantly cwrelated with 
those of pR14. Fc6A was found in 14 of 19 h e r s  or blood 
samples af Marine m l s  from the Mediterranean 
Sea. The highst  cmcentration of 878 ng W g ,  wet wt, 
was found in the liver of a c o m n  dolphin. Ljvers of 
ringed and gray seals from the Bothnian Bay in the Baltic 
Sea contained P B  concentrations ranging from 130 to 
11cO Wg, wet wt. No relationships between PFCG 
concentrations and ages of ringed or gray seals were 
&served. Concentrations of PFDS in livers of seals were 
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5.5fold greater than those in c o r r e m n g  blood. A 
significant pasitive correlation existed hetween the 
concentrations in liver and blood, which indicatesthat Mood 
can be used for nonlethal rmnitoring of P m  Trend 
analysis of concentrations in livers of whitetailed 
seaeaglescollected fromeastern !3mmyand Poland since 
1979 I d i c a k i  an increase in concentrations during the 
?=. Livers of Atlantic W m n s  did iwt contain quantifiable 
concentrations of any of the fluormhenkals mitored. 
PFCG is aw ihp read  contaninant in wildtife fromthe Baltic 
and the Mediterraraean Seas, while 
were detected only in certain locations indicating their 
sporadic spatial distributim. 

and pFo4 

I&KdLtiOn 
Perflu oriiin1e.d sulfun Lites 5nve  Seen corn in erciaily produced 
by an 2lec t ruchamicaInuor ina t ion  process for over40years 
( 1 ) .  A major flnorochcmical produced by this process is 
pzrl1uorox:ane su lBn  ylfluoride (POSF, CRF,:SOIF~). Usin: 
this fluurirkated c o m p u u n d -  as a building bIock. turthcr 
reac:jotls produ c c  acvcrnl o ther  fluorinated conipou rids. 
inc!uding PernuorooctRnesulfonate (PFOS) ( 1 ,  2). I'liese 
c o m p o u n d s  repel Rater  a n d  oil. rcduce surface tens iun ,  
critxiyze oligorneriznlion a n d  polyinerizarion a n d  maintain 
!hcir properties u nderext rcme conditiuns.  Depend ingupon  
thc specific functioIlal  deri-mtirarion or tbc degree of  
po1yne:iza:ion. POSF-based c o m p o u n d s  m a y  degrade  or 
rrie:ckoljze to PFOS (2, 3). PFOS is s t n b k .  chemic:illy i ner t .  
and nonreactive and has the po!enrial :O biilnccumulate (4- 
6).  PFOS h a s  bcen ident ihcd 111 s e rum xamples from bo th  
occupationally and nnnoccupationally expo5e:t humari popu-  
lationa a n d  i n  various spec ies  ofwi ld l i fe (2 ,6- IJ j .  arid PFOS. 
FOSAPFHxS, a n d  PFOAhave bcen detccted ill h u m a n  bluud 
i7j. tlorr,cver. s:udies describing t h e  O C C U I I ' C ~ C C  u f  F O S h  
Pf.'flxS, a n d  PFOK in wildl ik  B T ~  scarce (a, I J ,  I?,? 

The  m e c h a n i s m s  anti  pathways leading to  the presence 
or pzrffuorincited cotr ipcunds in wddlife a n d  h u r n ~ n s  arc 
nut well characterized. bu t  ir is lilte!y th;it there nxe inuitiple 
sourccs o f  the cornpoQnd. To undtrstand the spatial (lis- 
tributiuri of perflunrinimd compounds,  exposure concenira- 
t ions were measu red  in a range of species with d iceren t  
uiill: r a l  histoi-ies from various p arts o f t h c  world.  In  t h i s  study. 
cnncent ra t iuns  of PFOS, FOSA, PFHxS. n n d  PF0.4 wcre  
measured in marine mammals  inchdingbot t lenose  dolphins 
(Tursiopr rruncatur)),  striped dolphins  (Stenelh coeruleoalbu), 
c o m m o n  dolphins  (Delphinus d a l p h i ) ,  fin whales (Bale- 
n o p  f e w  p h ysuh >,)< lo n g-fin n e d pilo 1 vjh ales (Glubicep h ala 
m e l m )  nnd fishes such as northern bluefin t una  (Thunnirs  
rhynnus), swordfish (Xiphians gludiusj,  nnd in common 
cormorants  [ P h u l n ~ ~ u c u r u x  carbo) collected f r o m  ItaIian coast 
o f t h e  Med iterrmean Sea. Furthermore,  livers ofrin ged seals 
(Phocrr hispidn). gray seals ( H a l i c h o c ~ u s g r y p n s l ,  and Atlantic 
Salmon (Sulmosalcr) were collected from the  Bothnian Bay 
in the JI orthern parr oftheBaltic %en.  Sim iIarly,concentrations 
oftarget compounds  were measured i n  liversofwhitc-tailed 
sea eagles (Haliaecsns nlbicil lu) collected from inland and 
coastal regions of eastern Germany and Poland since 1979 
unt i l  1999. This provided to an opporti iniry to evaluate 
t e m p o r a l t r e n d s  i n  concent ra t ions  offluorochsmicaIe during 
20 years. The objectives of this  study were to de te rmine  the 
current coficentracionsoftarget fhorochemicnls  in biota from 
the Mediterranean and the BalticSens and $0 determine their  
accumulation features. 
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