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Scientific	
  history	
  @	
  Alexandra	
  Fiord	
  
•  1980-1985: Alexandra Fiord project

– General tundra ecology: climate, vegetation, soils
– Glacial retreat and succession
– Testing northern crops

•  1985 – Present: Multiple projects
– Grazing experiments, site comparison
–  Succession, plant competition, insect studies

•  1992 – present: ITEX – related research
– Warming, nutrient addition, snow experiments
– Plant and microbial diversity, GHG flux, NDVI
– Common garden studies, epigenetics
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Max Active Layer Depth in CALM grid (1 ha) 



R2=0.418 p=0.017	
  
y’=35.58+3.56x 	
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  depth	
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  warmer	
  temperatures	
  





Alexandra	
  Fiord:	
  the	
  first	
  ITEX	
  site	
  

Open-top warming chambers (OTCs) 
 - established in 1992 
 - seven different habitat/community types 
 - phenology, climate, and snow melt recorded annually 
 - biodiversity, leaf traits, GHG flux, NDVI/GEI, soil variables 
 - common garden studies: local adaptation, migration 
 - genetic studies linked to long-term warming  
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Snow	
  depth	
  measured	
  
automatically	
  throughout	
  	
  
the	
  year	
  at	
  two	
  sites	
  
(OTCs	
  &	
  CTL)	
  and	
  two	
  
climate	
  stations	
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RESULTS: Treatment Effect on Phenology 

Flowering 

Seed maturation 







Hill	
  &	
  Henry	
  2011	
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Change in belowground biomass at a wet sedge site at 
Alexandra Fiord: 1980s - 2005 





RESULTS: Phenology over time 
Mesic	
  Site	
   Dry	
  Site	
  

Different rates of change 
for the same species in 

different sites 

Flowering 

Ambient warming = no 
change or DELAY in 
flowering over time 



RESULTS: Phenology over time 
Mesic	
  Site	
   Dry	
  Site	
   Seed 

Maturation 

NO CHANGE in seed 
maturation despite delay 

in flowering 







Snow	
  depth	
  and	
  
snow	
  melt	
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  for	
  
experimental	
  plots	
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OVERALL CONCLUSIONS: common garden studies 

Substantial phenotypic plasticity in Arctic plant species 
 à 3-4 °C of warming (natural + experimental) resulted in no      
 immediately observable detrimental effects 

 
Local adaptation appears common in Arctic plant species, even 
over short physical distances 

 à within-population genetic variation could facilitate 
adaptation to future environmental change 
 
Evolutionary adaptation, either of resident populations to 
warmer temperatures or of immigrants to novel environmental 
conditions, will likely play an important future role. 



Succession	
  (torpor)	
  planning	
  –	
  	
  
research	
  hibernation	
  @	
  Alexandra	
  Fiord	
  



How	
  many	
  ITEX	
  sites	
  have	
  been	
  “lost”	
  

•  All	
  research	
  comes	
  to	
  an	
  end:	
  funding,	
  
interest,	
  ageing	
  of	
  researchers	
  

•  Where	
  are	
  the	
  data	
  from	
  those	
  sites	
  in	
  
permanent	
  torpor?	
  

•  Perhaps	
  a	
  general	
  protocol	
  is	
  needed	
  to	
  put	
  
these	
  sites	
  to	
  sleep.	
  	
  



Barriers	
  to	
  long-­‐term	
  research	
  @	
  AF	
  

•  Logistical	
  support	
  and	
  expense	
  
– Flights,	
  air	
  freight,	
  research	
  assistants/students	
  

•  Equipment	
  and	
  maintenance	
  
– OTC	
  replacement,	
  climate	
  sensors,	
  experimental	
  
monitoring	
  

•  Succession	
  of	
  researchers…	
  
– No	
  lack	
  of	
  interest	
  in	
  the	
  site;	
  but	
  too	
  expensive	
  

•  Plan	
  now	
  to	
  end	
  annual	
  research	
  in	
  5	
  years.	
  
– Legacy	
  planning:	
  data	
  and	
  sites	
  accessible	
  for	
  
future	
  researchers	
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Mesic	
  Dryas	
  Heath	
  site:	
  GIS	
  layer	
  
Locations	
  of	
  all	
  plots	
  
Metadata	
  of	
  all	
  measurements	
  
All	
  raw	
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Planning	
  for	
  torpor	
  

•  Photographic	
  records	
  –	
  all	
  plots	
  at	
  least	
  1x/y	
  
•  Data	
  availability	
  in	
  repositories:	
  PolarData	
  
•  Updating	
  plot	
  data	
  in	
  the	
  future?	
  
	
  
•  Potential	
  links	
  and	
  intermittent	
  visits	
  by	
  
researchers	
  at	
  CHARS	
  –	
  part	
  of	
  Canadian	
  
network	
  of	
  Arctic	
  research	
  sites	
  



Not	
  the	
  end…	
  

•  Plan	
  for	
  the	
  transition	
  
•  Ensure	
  that	
  researchers	
  can	
  
continue	
  to	
  use	
  the	
  site	
  in	
  the	
  future	
  

•  Leave	
  a	
  useful	
  legacy	
  
•  Suggestions	
  welcomed!	
  





	
  
Cheers!	
  


