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BEHAVIOUR:	
  Too	
  hot	
  to	
  hunt?...	
  Nothing	
  to	
  hunt?	
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2006	
  &	
  2007	
  -­‐	
  Fords	
  on	
  W	
  Svalbard	
  	
  ice-­‐free	
  
Ringed-­‐seal	
  reproducOon	
  unsuccessful.	
  

Kovacs	
  &	
  ChrisOan	
  Lydersen	
  (2008)	
  

No	
  reproducDon	
  =	
  populaDon	
  declines	
  =	
  exDncDons	
  



GENETIC	
  MISMATCHES:	
  ...	
  Not	
  blending	
  in?	
  

GeneDc	
  mismatch	
  of	
  a	
  semi-­‐plasDc	
  trait:	
  coat	
  colour	
  
•  Climate	
  change	
  =>	
  less	
  snow	
  cover,	
  shorter	
  duraOon	
  
•  E.g.	
  Snowshoe	
  hares	
  

•  Now:	
  already	
  some	
  mismatch;	
  future…?	
  
•  Possible	
  issue	
  in	
  9+	
  other	
  mammals	
  with	
  seasonal	
  coats	
  

(weasels,	
  lemming,	
  ArcOc	
  hare,	
  Siberian	
  hamster…FOX?)	
  ...	
  BIRDS?	
  Ptarmigan?	
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•  Under	
  geneDc	
  control	
  or	
  geneDc	
  +	
  environmental	
  cues	
  
•  Phenology	
  
•  Behaviour	
  (migraOon,	
  hibernaOon,	
  reproducOon)	
  
•  Physiology	
  
•  Mismatches	
  between	
  peak	
  of	
  food	
  prey	
  and	
  
reproducOon,	
  pollinators	
  and	
  blooming	
  

	
  
•  Genes	
  =	
  enzymes	
  and	
  proteins	
  	
  
(temperature	
  is	
  important!)	
  
	
  

OTHER	
  GENETIC	
  MISMATCHES:	
  ...	
  Not	
  in-­‐tune?	
  



HEMOGLOBINS:	
  locally	
  adapted	
  -­‐	
  geneDc	
  diluDon?	
  

•  Hemoglobins	
  in	
  the	
  cold:	
  Higher	
  O2	
  affinity	
  at	
  low	
  temperature	
  
•  PROBLEM:	
  releasing	
  bound	
  oxygen	
  at	
  peripheral	
  Ossues	
  
•  SOLUTION:	
  e.g.	
  increase	
  sensiOvity	
  to/or	
  binding	
  sites	
  
	
  for	
  regulators	
  (e.g.	
  chlorine	
  ions)	
  

•  Hemoglobins	
  in	
  low	
  oxygen	
  condiDons:	
  evolve	
  O2	
  affinity	
  
•  PROBLEM:	
  trade-­‐off	
  and	
  may	
  become	
  sensiOve	
  to	
  warm	
  
temperatures!	
  	
  



Hemoglobins	
  αA	
  –	
  The	
  	
  Andean	
  Seedsnipes	
  (Thinocoridae)	
  

HIGH	
  ELEV	
  
	
  +	
  COLD	
  

No	
  shared	
  alleles	
  or	
  protein	
  variants	
  among	
  regions	
  

LOWLANDS	
  +	
  
TEMPERATE	
  

LOWLANDS	
  +	
  
VERY	
  COLD	
  



HEMOGLOBINS:	
  Cold	
  adapted	
  …	
  geneDc	
  diluDon?	
  

•  Hemoglobins	
  -­‐	
  local	
  adaptaOon	
  in	
  
AtlanOc	
  cod	
  and	
  other	
  species:	
  	
  
•  low	
  O2	
  near	
  bo"om	
  
•  different	
  temperatures	
  
•  Migratory	
  or	
  sedentary…	
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ARCTIC	
  
OCEAN	
  
&	
  SEA	
  
ICE	
  

RU
SS
IA
	
  

ISLAND	
  BIOGEOGRAPHY:	
  
More	
  species	
  
•  Larger,	
  more	
  habitat	
  

types	
  
•  Less	
  isolated	
  

ISLAND	
  BIOGEOGRAPHY:	
  Sea	
  ice,	
  connecDvity	
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Sea-­‐ice	
  loss:	
  reduced	
  dispersal	
  over	
  ice	
  =	
  SPECIES	
  LOSS	
  
•  Small	
  mammals	
  (lemmings)	
  –	
  exOncOons	
  in	
  small	
  &	
  isolated	
  

islands	
  

h"p://www.superstock.com/	
  

Gaston	
  et	
  al.	
  2013	
  

ISLAND	
  BIOGEOGRAPHY:	
  Sea	
  ice,	
  connecDvity	
  



Ac%%s	
  macularis	
  
Spo"ed	
  sandpiper	
  

	
  

Pan-­‐American	
  

allaboutbirds.org	
  

In	
  ArcDc	
  and	
  elsewhere:	
  
•  Where	
  is	
  criDcal	
  habitat	
  located?	
  
•  What	
  are	
  key	
  regions	
  of	
  diversity?	
  



h"p://www.peer.org/	
  

h"p://www.ganne"-­‐cdn.com/	
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Hotspots	
  &	
  sources	
  –	
  within	
  species?	
  

?

?

?

?

?

?

?

?

…	
  ForecasDng	
  for	
  future	
  conservaDon	
  &	
  resilience:	
  
•  climate	
  &	
  environmental	
  change	
  
•  preparing	
  for	
  future	
  pathogens	
  &	
  invaders	
  
•  creaOng	
  connecOvity	
  among	
  protected	
  areas	
  
•  prevenOng	
  geneOc	
  diversity	
  loss	
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