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Biodiversity and chemical pollution
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Poly-and Per fluoroalkyl Substances (PFAS)

TEFLON (accidentally
discovered in 1938)
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Excellent tensioactive properties

A cast iron skillet sealed with DuPont TEFLON®



Poly-and Per fluoroalkyl Substances (PFAS)
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PFAS in the environment

Antwerp, Belgium
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PFAS long-range transport to the polar areas
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Regulation of PFAS

Stockholm Convention
on persistent organic

pollutants (POPs)

Perfluorooctane sulfonic acid (PFOS), Perfluorooctanoic acid (PFOA) and Perfluorohexanesulfonic acid

(PFHxS) have been included under the Stockholm Convention on POPs. The vast majority of PFAS are
not regulated yet.

PFOA
FREE

COATING

/
Lo

; Health
& Environment

&

Ether-PFAS

GenX
F-53B
ADONA

F (o]
pives
F
F

GenX structure

The PFAS group covers more
than 10 000 substances...

Perfluoroalkyl carboxylic acids (PFCAs)
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Toxicological effects of PFAS

PFAS have high affinity to serum albulin and
to liver-type fatty acid binding proteins

PFAs have no route of degradation, cannot be
metabolized under environmental conditions

PFAS are extremely persistent (C-F bound)
“Forever chemicals”

Molecular and Integrative Toxicology
-

Jamie C. DeWitt Editor

Toxicological
Effects of

Perfluoroalkyl and
Polyfluoroalkyl
Substances
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Increase Blood Pressure
& Cholesterol Levels

Decreased Immune
Response To Viruses

Increased Risk of Cancers
(Kidney, Reproductive.)

Increase Risk of
Thyroid Disease

]
Decreased Birth
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Gulls (lle de Ré, 4 species):
Lin PFOS most abundant PFAS

Adults > chicks

Most individuals at risk of adverse
effects for PFOS

Sebastiano, Jouanneau, Blévin, Angelier, Parenteau, Gernigon, Lemesle, Robin, Pardon, Budzinski, Labadie, Chastel (2021) Sci.Total Environ.

Sebastiano, Jouanneau, Blévin, Angelier, Parenteau, Pallud, Ribout, Gernigon, Lemesle, Robin, Pardon, Budzinski, Labadie, Chastel (2023) Sci.Total Environ,
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Occurrence and toxicity of legacy and emerging Perfluoroalkyl substances
(PFAS) in seabirds: A large-scale survey in overseas and metropolitan France

O. Chastel (coordinator, CEBC), P. Bustamante (LIENSSs), Pierre Labadie (EPOC),
D. Costantini (MNHN), S. Massemin (IPHC), C. Barbraud (CEBC)

AWIPEV:

((((((((((((((((((( y-Alesund

- Samuel Peroteau (IECNRS) _ PrescilliaLemesle (PhD)

DCSMM

AGENCE FRANGAISE
pppppp BIODIVERSITE

ETABLISSEMENT PUBLIC DE L'ETAT

R, ~

vrs INSTiTUT
UNIVERSITE : hg INSTITUTY
UR | bt La réunion ~ i el el

de la Martinique
9 Conservatoire
N\ J d'espaces naturels

Corse N AGIR pour @
BlODlVERSlTE

La Rochelle
: Naturelle Université

LILLEAU DES NIGES OFFICE FRANCAIS

DE LA BIODIVERSITE




Centre d'Etudes
Biologiques de

Chizé

Black-legged kittiwake [N
Northern gannet -
Yellow-legged gull [N
Lesser black-backed gull -
European herring gull -
Great black-backed gull -

. N
0 20 40 60 803

ngg’ ww i
seoporsshesrvter |

Audouin's gull

vellow-tegged gunl [

PFAS in French seabirds

- Metropolitan France

@ 30sites in 2 regions: Atl. & Med.
49 seabird species(n=340)
11 PFAS in chick plasma:
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Perfluorooctanesulfonic acid (PFOS) is by far the most abundant PFAS among
metropolitan seabirds, and oceanic species show the highest concentrations.
88% of the chicks have PFOS levels above toxicity thresholds.

Lemesle, Carravieri, Poiriez, Batard, Blanck, Bichet, Faggio, Fort, Gallien, Jouanneau, Lagrange, Leray, Martinez-Alvarezh,
Mauffret, McCoy, Pardon, Provost, Recorbet, Sebastiano, Wessel, Labadie, Budzinski, Chastel, Bustamante. Submitted
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PFAS in French seabirds

- Metropolitan France
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Mediterranean seabirds show lower perfluoroalkyl sulfonic
acid (PFSAs) and higher perfluoroalkyl carboxylic acid
(PFCAs) levels compared to Atlantic ones. Branched isomer
of PFOS was more frequent in Mediterranean seabirds which
suggests older contamination in the Mediterranean.
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PFAS in French seabirds

- Over sea territories
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The highest PFOS levels found in seabirds from Saint-
Pierre-et-Miquelon whereas French Guiana and
Southern territories species show overall low PFAS
levels. PFAS contamination declines from the
subtropics to Antarctica.




Where do seabirds get their PFAS?

Q Cfuzé = Combining ecotoxicology, stable isotopes
K " and biologging (breeding season)
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GPS tracking and isotopy suggest that coastal habitat could be a source of PFCA contamination. Rather
than trophic position, foraging habitats used during breeding can influence PFAS levels and compounds.

Rozen-Rechels, Lemesle, Jouanneau, Sebastiano, Harris, Blévin, Angelier, Gernigon, Lemesle, Robin, Budzinski, Labadie, Bustamante, Chastel Submitted



o @mmm e Where do seabirds get their PFAS?
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Chizé Combining ecotoxicology and biologging (winter)
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— Where do seabirds get their PFAS?
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Lemesle et al. In prep

Léandri-Breton, Jouanneau, Legagneux, Tarroux, Moe, Angelier, - - -
Blévin, Brathen, Fauchald, Gabrielsen, Herzke, Nikiforov, Elliott, GLS tracking combined with PFAS measurements

Chastel (2024) Environmental Science & Technology suggest that the location of the wintering area can
influence PFAS levels and compounds.
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@ 5 B o PFAS: Effects on survival
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Sebastiano, Angelier, Blévin, Ribout, Sagerup, Descamps, Herzke,

Moe, Barbraud, Bustnes, Gabrielsen, Chastel (2020) Environmental
Science and Technology

Glaucous gulls (Svalbard):

Exposure to PFOA associated with
a higher adult survival probability
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ADONA
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Emerging PFAS
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g2 Early Attention _
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PFHpS ~~ & PFDA, PFHxA,
PFPeS  PFPeA,PFBA

Fluorotelomers, Perfluoroethers, Perfluoropolyethers

All other PFAS

Recent Attention -

Increasing Attention

Emerging PFAS in seabirds

Legacy PFAS Emerging PFAS

PFHxS
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brPFOS
linPFOS
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PFNA
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PFUnA
PFDoA
PFTriA
PFTeA
PFHxDA

8:2 FTS

10:2 FTS

7:3 FTCA

PFECHS
HPFO-TeA (GenX)
ADONA

Jouanneau, Leandri-Breton, Corbeau, Herzke, Moe, Nikiforov, Gabrielsen,
Chastel O (2022) Environmental Science & Technology

in wildlife tissues

Emerging/alternative PFAS:

Largely uncharacterized in terms
of risks, despite recent evidences
of their environmental occurrence
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Fluorotelomer alcohols (windshield wash)
can biodegrade to perfluorinated
carboxylic acids, including 7:3 FTCA which
is increasingly detected in wildlife tissues
Jouanneau, Boulinier, Herzke, Nikiforov, Gabrielsen, Chastel (2025) (seabirds, sea mammals, polar bear)

Marine Pollution Bulletin
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F 7:3 FTCA detected in eggs of American herring gull and ring-

OH billed gull from Saint Pierre et Miquelon. Eggs from laughing
gull (French Guiana) and from Kelp gull (Kerguelen)
FFFFFFFF currently under investigation.
7:3 FTCA
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Occurrence and toxicity of PFAS in French seabirds

Highest PFAS levels found in seabirds from Saint-
Pierre-et-Miquelon and in piscivorous species in
continental France. French Guiana and Southern
territories species show overall low PFAS levels.

w%‘ Szfgﬂi;ic
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Telemetry and isotopy suggest that rather than trophic
position, habitats used during breeding and location of
the wintering area can influence PFAS levels and
compounds

Aging

Long-chain PCFAs exposure linked to physiology and ol lornes)
Metabolism .
demography. Neta _ '

Oxidative stress = % =

Emerging PFAS possibly as harmful as legacy PFAS

Parental behaviour, Fitness

Need for long-term monitoring of PFAS in seabirds:
- Efficiency of regulation measures
- Interaction with other contaminants & stressors (food shortage, avian flu)
- Detection of emerging PFAS
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