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Creating a “Biodiversity 
Observation Network” 

requires that we collect 
high quality data 





ABMI 



Dryocopus pileatus   
(Pileated Woodpecker)  





“Biodiversity Observation Network”: 
Constraints 

• Baseline data 
• Cost and logistical challenges 
• Picking the correct suite of taxa, with 

attention to the principles of repeatability 
and replication 

• Permits, Cultures, Languages 
– Multiple levels of negotiation 

• Specimen management, taxonomy, 
databasing, analyses 



Selecting study taxa 

• Taxonomically accessible 
– Morphological and genetic variation 

• Diverse and abundant 
• Easily collected, managed, stored 
• Baseline data available 
• “indicators” of change 

– Response time along ecological scales 

• Habitat specialists and generalists 



Arthropods as Ecological Indicators 

• Abundant  
• Widespread 
• Diverse 
•  Rapid reproduction 
•  Ecologically 

significant 
•  Economically 

important 
•  Sensitive to 

environmental 
change 



Northern Arthropods 

•  2000+ spp. north of       
the tree line 

•  Important 
ecological roles  

• More common than 
mammals, birds 

•  Excellent ecological 
indicators 



Changes in the North? 

• More biting flies 
•  Longer mosquito 

seasons 
•  Timing of 

emergence 
• New insects 

(beetles, wasps, 
and sand flies) 

•  Longer summers, 
more water 
Inuit observations, IISD, 2001 



Northern Insect Survey (1947-1962) 

•  Military presence in the 
north – DEW line 
•  Issues of Canadian 
sovereignty 
•  Tough living conditions 
for troops 



Northern Insect Survey (1947-1962) 

•  Canadian entomologists 
offered to go north 
•  Biting fly survey (for pest 
control) 



Northern Insect Survey 

•  Extensive sampling across the north 
•  Not standardized by technique or effort 



NIS Products 

•  Collections by field teams at over 70 sites 
•  ~ 2 million specimens collected and deposited 
in Canadian National Collection of Insects 
•  Major effort by taxonomists, collectors – 
invaluable resource and lots of data 

•  Very few publications 
•  Most specimens still unsorted to species 
•  No database of material 

•  Obstacle to extracting ecological information 



How good are baseline data? 

•  Quality is variable  

•  Published records are incomplete 
•  NIS material is mostly unsorted and unidentified 

•  How do we assess change in the arctic if we 
don’t understand our starting point? 
•  How do we build a better way to monitor 
change in the north? 

•  Think Big, Think Organized 



The Northern Biodiversity 
Program 

A Scientific Project about 
Insects and Spiders in Northern 

Canada 



•  McGill University, University of Toronto, University 
of Prince Edward Island 

•  Natural Science and Engineering Research 
Council of Canada, Northern Scientific Training 
Program, Polar Continental Shelf Program 

•  Teams of graduate students! 
•  Canadian Centre for DNA Barcoding 
•  Canadian Museum of Nature, Biological Survey 

of Canada 
•  Various Federal and Provincial Institutions 
•  Hunter’s and Trappers Organizations in the 

North 

Collaborators 



Objectives 

• Complete a comprehensive biodiversity 
assessment in Northern Canada 
–  Species-level data across broad spatial 

scales, including boreal and arctic sites 
–  Establish baseline to allow future comparisons 

• Assess whether biodiversity is changing 
compared to 50-60 years ago 
–  Link data to historical collections to 

determine how environmental change is 
affecting biodiversity 



Objectives 

• Develop local educational youth training 
biodiversity programs in Northern 
communities.  

•  Leave a legacy of baseline data and 
specimens from which to launch future 
research initiatives, in which Northern 
communities can be actively integrated.  



Why Northern Biodiversity? 

•  The North is BIG 
•  The North is part of the Canadian identity 

(aboriginal culture, sovereignty) 
• Northern Canada will be 

disproportionately affected by a 
changing climate 

• Habitats in Canada’s North have a 
diverse yet poorly understood insect 
fauna that may be very sensitive to 
environmental change 

•  Strange arthropods seem to be showing 
up in the North! 





NBP Study Sites 



Notes on Field logistics 

•  Two field teams, four people each, three 
sites for each team 
– Combination of experienced graduate 

students and field assistants 
•  Local “guide” at each site 
•  Two weeks per site, south to north 
•  Shipping preservatives requires advance 

planning 
• Adaptability is key 
•  Sites in proximity to communities with 

airports 



Standardized Sampling Protocol 

• Malaise 
•  Pitfall 
•  Yellow Pan 
•  Berlese 
•  Sweep net 



Habitats and Replicates 

Wet Mesic 



Standardized Sampling Protocol 



Specimen management 

• Have friends who are taxonomists 
• Develop graduate student research 

projects (ecological and taxonomic) to 
fit under the umbrella of the larger 
project 

• Hire competent people 
• Be organized 

– Centralize all operations 

• Have clear systems for labels 
• Have a plan. 





Interactions with northern communities 



NBP Deliverables 

• Scientific data, not stories 
• Well designed  and replicated project 

across large areas 
–  repeatability 

• Uses organisms that can tell us 
something about global change 
– High diversity and abundance, 

economically and ecologically important, 
indicators of global change 

– Arthropods are just the starting point 



Challenges 

• Number of sites – how many are enough? 
•  Sampling window – how do you know you 

have done enough? 
•  Taxonomic challenges – we need to have 

species-level resolution 
•  Specimen management – too many bugs! 
•  Logistics – everything is complicated 
• Money – there is never enough 
• Collaboration is complicated 



Opportunities 

•  It’s relatively easy to get 
buy-in from all levels 
–  Federal Government to 

HTOs 

•  Arthropods are practical 
to use 
–  They are not animals! 

•  Molecular advances are 
helping with some of the 
taxonomic challenges 

•  Collaboration  (e.g., 
QCBS) 

•  There is a lot of land to 
cover 
–  Start in the North. 



www.northernbiodiversity.com 


