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"Mercury is considered by WHO as one of the top ten chemicals or 
groups of chemicals of major public health concern." (2017)

a  n e u r o t o x i c a n t  
w i t h  s u b l e t h a l  a n d  
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transported by ocean
currents 

& 
atmospheric currents

Hg is : 
bioaccumulable able to biomagnify

T I M E Contaminant level
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Seabirds are relevant bioindicators: 

Evaluate the contamination Bioindicators An organism that by its presence or condition 
provides information on the state of the ecosystem

high trophic level population abundance colonial reproduction
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B l a c k - l e g g e d  k i t t i w a k e
(Rissa tridactyla)

Eu
ropean distrisbution

S v a l b a r d   +  N o r w a y
                     ( +  R u s s i a  +  I c e l a n d )
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OBJECTIVES

      Describe the Hg blood levels  of  black-legged kitt iwakes from Boulogne-  
sur-Mer at  different  l i fe  stages 

(adult  and chick)
 

Evaluate the influences of  environmental  and biological  factors
 

 
Complete the knowledge on the feeding ecology of  black-legged 

kitt iwakes  (regurgitates)
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Describe the Hg blood levels

Bibliothèque municipale de Boulogne-sur-Mer.© 
Ville de Boulogne-sur-Mer / Service Communication.

Hg

Higher  concentration in  areas close to  
human activit ies



    
 

Evaluate the influences of  environmental  and biological  factors
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Describe the Hg blood levels Higher  concentration in  areas cl ose to  
human activit i es

Sex and trophic  level  are  influenti al  
parameters
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Describe the Hg blood levels Higher  concentration in  areas cl ose to  
human activit i es

    
 

Evaluate the influences of  environmental  and biological  factors
 

 
   

 
 Complete the knowledge on the feeding ecology 

A main species,  mainly  
small  f ish

 (cl upeid & gadi dae)

Sex and trophic  level  are  influential  parameters



           Total mercury (THg)
Isotope δ  N
Isotope δ  C

MATERIALS
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port of Boulogne-sur-Mer
July 2, 2020

with telescopic pole
CATCHING

BLOOD SAMPLES
 20 adults (10 ♀- 10 ♂)  - 12 chicks

9 spontaneous regurgitates

William Jouanneau

Numerical abundance
  Frequency of 

occurrence
of each prey 

consumed

15

13

Hg concentration
Proxi of trophic position

Proxi of feeding area
+  m a r i n e  c o m p o n e n t s+  m a r i n e  c o m p o n e n t s
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RESULTS
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At Boulogne-sur-Mer :
High [Hg] > sublethal concentrations 
Vulnerability of the colony?

Alteration of reproductive hormones
 (luteinizing and glucocorticoid hormones & prolatin)

 
 

 

 
 

 

[5,6]

[5]

[6]Ability to raise more than one chick 

Relationship to skipping breeding
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  higher trophic level than 

Differential consumption of prey ? 
of age class of prey? 

=
Hg difference ?
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RESULTS

↑ [Hg]  
with the trophic level 

p<0.01



Herring
 

Mackerel84 % 

 7 % 
9 % 

Clupea harengus
Herring Other fish

Occurence

89 %

56 %

Scomber scombrus
Mackerel

Other fishes
( including Micromesistius 
poutassou,  Ammodytidae 

not identified) n = 9 (5♀- 4 ♂) 

DIET COMPOSITION
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68 %

Numerical abundanceNumerical abundance



    
 

Evaluate the influences of  environmental  and biological  factors
 

 
   

 
 Complete the knowledge on the feeding ecology 

TAKE HOME MESSAGE
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Describe the Hg blood levels

Hg3x

sublethal effects

84 % 9 %

Hg



Hg contamination & feeding ecology of a black-legged kittiwake colony of Boulogne-sur-Mer - RESOM 2023

Migratory behavior (GLS tracking)

Physiological studies
Telomere & hormonal analysis

Origin of the contamination?

Vulnerability of the colony?

Multi-year & long-term follow-up 

Analysis of other contaminants (PFAS)

PERSPECTIVES

Occurrence and toxicity of historical and emerging 
perfluoroalkyl substances (PFAS) in seabirds: a large-scale study 

in metropolitan and overseas France (O. Chastel)

Hg concentration in preys



ToxSeabird: Occurrence and toxicity of historical and emerging perfluoroalkyl substances (PFAS) in seabirds

ToxSeabird

O. Chastel (coordinateur,  CEBC),  P.  Labadie (EPOC),  P.  Bustamante (LIENSs),  D.  Costantini (MNHN) & C.  Barbraud (CEBC)

Occurrence and toxicity of historical 
and emerging perfluoroalkyl substances 

(PFAS) in seabirds: 
a large-scale study in metropolitan and 

overseas France (O. Chastel)



ToxSeabird: Occurrence and toxicity of historical and emerging perfluoroalkyl substances (PFAS) in seabirds
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 Thank you for your attention
Questions...

prescillia.lemesle@cnrs.fr
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