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Fig ure  1. Sub -se t o f 
the  d istrib ution of 
the  typ e s and  
locations of existing
d ata on litte r and  
microp lastics in the  
AMAP re g ion
(AMAP, 2021; 
Prove nche r e t al. 
2022)
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NPs are  p rod uced b y the  d e g rad ation and  
frag me ntation of p lastic ob jects and  show 
collo id al b ehavior (Gigault e t al. 2018).

Tab le  1. Size  classe s of p lastic p article s
re p orte d in Arctic e nvironme ntal
comp artme nts (AMAP, 2021) 
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N A N O P A R T I C LE S A N D …  M U LT I P LE  S T R E S S O R S

Fig ure  2. Arctic annual surface  te mp e rature tre nd
p atte rns, 1971-2019, b ase d on comb ine d
ob se rve d and  mod e le d d ata (AMAP 2021) 52 0 2 3 -1 1 -2 3
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H O W  T O  A S S E S  T H E  E F F E C T O F  N P S I N  
T H E  A R C T I C

1. Characte rization

• Glob al and  local 

• Multip le  ab io tic and  b io tic
comp artments
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1. Characte rization

• Glob al and  local

• Multip le  ab io tic and  b io tic
comp artments

2. Sing le  stre ssor exp e riments

• Effect of NPs on sentine l
sp ecie s or b io ind icators
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3. Multip le  stre ssor
exp e riments

• Effect of of NPs comb ined
to  o the r environme ntal
stre ssors
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B LU E  M U S S E L
A S  S E N T I N E L
O R G A N I S M
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• Mix of 4 environmental
nanop lastic so lution

• Polye thylene

• Polyp rop ylene

• Associated  me tallic
nanop article s

• 3 concentration (0, 500, 
5000 µg  L-1) 

• 3 exp osure time  (6h, 48h 
and  6 d ays) 

S I N G LE  S T R E S S O R E X P E R I M E N T
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E F F E C T O F  C O N C E N T R A T I O N  A N D  
E X P O S U R E T I M E

• Afte r 6 d ays of exp osure , hig he r NPs
concentration (5000) d ecreases ene rg y
content in comp arison to  contro l 
cond itions

• Increase variance

• Less ene rg y conseq uences for local 
communitie s and  for ene rg y flow 
throug h food web

Fig ure  3. Effect of d iffe rent concentration and  time  of exp osure on ene rg y content in Mytilus sp p .  
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N A N O P A R T I C LE S I N  
G I LLS A N D  T I S S U E S

Quantification of NPs ong oing with Py-GC-MS-MS and  sp -ICP-Q-ToF!
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N A N O P A R T I C LE S I N  
G I LLS A N D  T I S S U E S

Work in co llab oration with M. Baalousha ( U. of North Carolina)
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N A N O P A R T I C LE S I N  
G I LLS A N D  T I S S U E S

• No accumulation of TiO 2 in the  tissue  
while we know the  hig h conce ntration 
and  the  stab ility of the  TiO 2 in the  p lastic

• Accumulation of Aluminium in the  
tissue s, stab ility of Al?

• Trojan horse  p rop e rty of nanop lastics?

• Se le ctive assimilation of me tals ?

Work in co llab oration with M. Baalousha ( U. of North Carolina)
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M U LT I - S T R E S S O R E X P E R I M E N T

How d o nanop article s d e crease the  to le rance of b e nthic org anisms to  multip le  e nvironme ntal
stre ssors ? 

1 92 0 2 3 -1 1 -2 3



M U LT I - S T R E S S O R E X P E R I M E N T

How d o nanop article s d e crease the  to le rance of b e nthic org anisms to  multip le  e nvironme ntal
stre ssors ? 

2 02 0 2 3 -1 1 -2 3



M U LT I - S T R E S S O R E X P E R I M E N T

How d o nanop article s d e crease the  to le rance of b e nthic org anisms to  multip le  e nvironme ntal
stre ssors ? 

2 12 0 2 3 -1 1 -2 3



2 2

Cha racte riza t io n

• What and  whe re

• Be st ab io tic or b io tic
comp artme nt

• Sp atio-te mp oral variation

Nano p art icle s e xp e rim e nt

• Me canistic und e rstand ing

• Thre shold e ffe ts

• Ce llular, p hysio log ical, 
g e ne tic e ffe cts

Mult i-stre sso r e xp e rim e nts

• Laye r of comp lexity

• Stre ssor inte ractions

• Realism
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© C. J . D. Guthrie



A C K N O W L E D G M E N T S

R E S E A R C H  V E S S E L S  

• C C G S  A M U N D S E N

• C O M M A N D A N T  C H A R C O T
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F U N D I N G  

• F O N D S  D E  R E C H E R C H E  D U  Q U É B E C  –  N A T U R E  E T  
T E C H N O L O G I E S

• S E N T I N E L  N O R T H  ( U L A V A L )

• N A T U R A L  S C I E N C E S  A N D  E N G I N E E R I N G  R E S E A R C H  
C O U N C I L  O F  C A N A D A

• A R C T I C N E T  A N D  M E O P A R

C O L L A B O R A T O R S

• U N I V E R S I T Y  C O L L E G E  D U B L I N

• I N R A E

• O H M I  N U N A V I K

• M O H A M M E D  B A A L O U S H A
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C O N TA M I N A T I O N  D YN A M I C
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E X T R A C T I O N  
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