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kr f luormtane sulfonate (pR6) is a perfluorinated 
mtecule that has recenlly been identified in the sera of 
rimindustrially exposed h u m s .  In this study, 247 tissue 
m l e s  from 15 species of marine mammals collected from 
Fiorida, California, and Alas!an coastal waters; the 
norfhern Baltic Sea; the Arctic (Spitsbergen): and =le 
IslamlinCa~dawereanalyzedfor PFCG. -wasdetected 
in tiver and b!wd of mine m t s  from most Iwations 
including those from Arctic waters. The greatest con- 
centrations af PFCG found in liver and Hood were 15x1 
ns/g wet wt in a bottlenase dolphin from Ssraata Bay, R. 
and 475 nglmL in a ringed seat from the northern Baltic 
Sea (Bothnjan Sea), respectively. No agedependent increase 
in PFCG concentrations in m i n e  mammals was obsewd 
in the s a q l e s  analyzed. The Occurreme of F R 6  in 
imrine nlrulpnalsfromthe Arctic waterssuggests widespread 
glcbal distribution af P D  including rermte Imations. 

hmktim 
Per tho ruoc tane  sulfonate (PFOS) a n d  assoc ia ted  salts  are  
f i ~  IIy flu or in ated organic m o lecu Ics produced s yii tS e tic ally 
in 811 electrochemical  fluorinatioii process (I), Some of the  
fluorinated orgaiiiccompoundS.simiIar in s t ruc tu r t  to PFOS, 
are utilized in tire-fiph:ing foams,  herbicide and insecticide 
fccrrnnkttions, genses a n d  lubricants, adhesives,  paints,  and 
polishes ( 1 ) .  Given the energy o f t h e  carbon-ffuorinz b o n d ,  
i t  isexpected t h a t m a n y t l u o r i n a t e d  o r g a n i c c o m p o u n d s  will 
be resistant to hydrolysis, photolysis. biodegrada t ion ,  or 
metabol i sm (2). 
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PFOSwasrecen tly iden tified in each of65 noninduutrially 
expo5ed h d  man sera Sam plcs previously characterized, 
indicating possible wide spread distribution of thb corn p ou nd 
(3). Additionally. this annlyte a n d  organicf luorozhemicab  of 
srmilar structure have bcen identified in somexvatersnmples  
(4,5). Our recent s tudy  h a s  documented g lobddis t r ibu t ion  
ofPFnSin EInimalsofvarioustrupRicleve~sin the Food c h a i n  
(6). In this study, PFOS was measured in the  tissues ofmarine 
mammals  from cnas[;11 a n d  open ocean waters, including 
the Arcric Ocean. While our earlier pnper  has documen ted  
thep resencc  o f P W S  in marine mammals, this study provides 
deiailed information on the accumulation ofPFOSin m a r i n e  
iuammals .  

Merids ad Wl-mh 
Samplcs .  A total O F  24; tissue samples  from 15 spec ies  or 
m arine m n n i  mal.; and a freshwater mamma1 (river u trer,Lulra 
cunudenris) were analyzed in this study. Thcspccics analyzed 
inc lude  p ygrn y sp erm whale (Kogin b rev imps) ,  sh art-sn outed 
spin n e r  d II Ip h in (Sren dk? clym en e)+  striped dolphin (Srenellrr 
cmrt-ii leonlbo).  roll gh-toothed dolphin (Steno b r e d m e n a s ) ,  
b ott !en o btl d v Ip h in (Tu  r s iops  rru H caIw),  C:rIiforn ia sen I ion 
( Z l ~ l n ~ i : ~ s c t r ( ~ u r n i o n  MA-), n o r t h e r n  e i ephnn t  s e n l ( M i r o ~ $ n p  
uugiisrirnswis), hdrhor seal (Phoca v i tu l ina) .  nor thern  fur seal 
(Cnllorhiiius urs inus) ,  sou the rn  B C ~  uttcr (Enhydru lalrris 
tipreis!, polar b e a t  (L!r.rus rnarilinirrs). Steller sea lion 
(Eiiiri eropirisj i ibotus),  ringed sen1 (Phocc laispido), g w y  seal 
(HtlI:c,kot.rrar qrypusj. a n d  Weddell  seal ( L e p r m y c h u r e s  
wedrbellii). Samples inc!uded liver a n d  blood as  w e l l  as  a few 
sainplcs o f  bra in  a n d  kidney from bta ot:ers. The marine 
matnmals  ana lyzed  in [his s tudy  originated from coastal 
u.a:ers of Fiorida includirlg the Gulf o f  hlexicri. Cllifornia.  
AtaskLi. northcrn Baltic Sen (Bothnjan Bayj,  the Arctic 
{Sp ihbz rgen) ,  Sable Islund In Canbtdc. and Terra N u v n  Bay 
t n  the  A ~ i t ~ c ~ i c .  

Tissues o i m z r i n c  rnnmmnls were  acqcircd from k d e l a !  
o r  State agencies or unj ,c , , i t ) .bborat t~r t rs ,  All samples  wcre 
collected u n i t r  permission of relevant State or Federzl 
agencies.  Liver :issues o f  straildad tetac%inli frr;rn the E:rst 
Coast o f t h e  L'nited Statcs were acquired h r n  Mote Mminz  
Laboratory, Sarasota,  FL, a n d  had  been originally collected 
u n d e r  iettcri ofauthoi'ization issued by the Naticlnai Marine 
Fishel-ies Service. Pinniped rissues Frwm tt.e California Coasr 
were acql:ired from :hc Marine M a m m a l  Ceii:er (hl.MC), 
Sausalito, CA The p innipeds ,  which  s:randcd on thc  coast 
O T  nurthexn and cen t r a l  Colifornio in the lg$Os, were 
diagnosed a n d  t reated at MMC. Desdanimals w w e  dissected, 
a n d  samples were wrapped in nluminum foil, placed 111 

airtight p b s t i c  bags, and frozen iinniedixtcly a t  -20 "C unti l  
analysis. Concent ra l ions  of organochlorme pcsricldes, poly- 
c h lorin a red biphenyls (PCBs). and bu tylrin s residues in tissue s 
of p k n i p e d s  from California constai waters  have been 
previously repor ted  (7). Rivcr otter tissues were obtained 
from lit-nsed trappers in 0regon.Scaotterrivsueswerefrom 
the Natiunal Wildlife Hdnlth Centcr,Madison,\-l.'I. Blood 2nd 
liver of northern f u r  seals from tbe PribilofIslands in Alaska 
were acquired from archived tissues ofthe Insti tute ofArctic 
Biology. Fairbanks, AK, and the Northwest Fisheries Science 
Center, S e 3 t t l c ,  bvA Polar bear  livers were from native 
subs is tence  hun te r s  and the U.S. Fish and Wildlifc Service 
in Anchurage, AK, and were taken in northern a n d  western 
Alahka. Blood sarn?lesofringed and graysenIs were collected 
from rhe Bothn ian Bay i n  the Baltic Sea, from Spitsbergen 
in the  Arct ic Ocean (ringed seals), a n d  from Sable Island in 
Canada (gray seals) (8 ,  9 ) .  The Weddell seal was colIected 
from Ter ra  Nova R a y  in h t t a i - c t i c a .  Information regarding 
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in the saqles analyzed. The Occurreme of FR6 inimrine nlrulpnalsfromthe Arctic waterssuggests widespreadglcbal distribution af P D including rermte Imations.


