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THE IMPERATIVE FOR CIRCUM-ARCTIC COASTAL BIODIVERSITY ASSESSMENT: 

Arctic coastal marine environments are facing unprecedented levels of human impact.  
Offshore hydrocarbon exploration, shipping, mining, fishing, and coastal development activities, 
as well as regional climate change, have outpaced our abilities to measure, monitor, and manage 
the region.  The mitigation of human environmental impacts that may be possible in balance 
with economic realities is complicated by a paucity of strategic environmental assessment in 
terms of basic information, legal frameworks, and consistent international administrative 
practice.  Even with the best of intentions, planning for long-term social, economic, and 
environmental sustainability will be effective only locally without a formal scientific assessment 
of biotic structure, composition, and function for the circum-Arctic coastal zone.  These multi-
scale metrics are all components of biodiversity, as the term is used in the scientific literature.  In 
this sense, the quantification of Arctic coastal biodiversity is not only highly desirable for the 
Arctic region and its inhabitants, but there is a growing awareness that such measures can 
provide a vital “strain gauge” for parallel measures in less sensitive coastal zones, providing 
early warning and technical understanding of related global impacts. 

 
RECOMMENDED APPROACHES TO ADDRESS THE PROBLEM: 

We are approaching an untenable management situation concerning Arctic coastal 
biodiversity.  Decisions are already being made concerning multiple types of regional 
development without the benefit of adequate environmental assessments that include integration 
of multiple spatial, temporal, and thematic scales.  There is an overriding need to act quickly, 
while at the same time maintaining the credibility of good, leading-edge scientific practice.  In 
this theme proposal, we envision an integrated multi-scale, multi-thematic assessment of Arctic 
coastal biodiversity as a logical, cost-effective, and essential research framework to address 
these issues. 

To maximize our effectiveness, we propose a quantitative biodiversity assessment program 
that operates with a specific set of goals, namely to develop a scientific framework to support 
marine shelf and coastal zone management strategies.  This framework would include 
approaches to diagnose existing and likely future conditions as well as alternative options for a 
network of protected areas and multiple-use management zones.  Such a scientific focus could 
integrate a logical sequence of research, beginning with marine habitat classification, marine 
habitat mapping for biodiversity assessment, ecosystem-based management, and marine 
protected area design.   

This theme is specific enough to directly address the precise conservation needs of single 
species, and general enough to integrate broader relevant issues such as resource management, 
ecological integrity, climate warming, and human values. 
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PROPOSED RESEARCH ACTIVITIES: 

A circum-Arctic approach is necessary in order to link information about regional structures 
and processes with data on subregional and local biotic composition and function.  To 
effectively employ this approach, we envision a collaborative, interdisciplinary research program 
involving close cooperation among individuals from different countries and stakeholder groups 
with Arctic interests.  The circum-Arctic approach is not only scientifically important, but also 
greatly improves cost-efficiency and conveys the heightened need for implementation priority.   

A coastal focus is important for many reasons, including the unique interface between 
marine and terrestrial systems, local development needs, natural physical and biotic instabilities, 
high marine productivity, and the importance of the coast as a key component of the global 
ecosystem.  In addition, our focus on the coastal zone is designed to encompass the many 
important linkages (e.g., shorebirds, mammals, anadromous fish, and related food webs) 
between marine and terrestrial ecosystems, which cannot be effectively studied as discrete 
marine or terrestrial entities.   

This proposal will by necessity involve a range of disciplines, including geographical 
ecology, community ecology, marine biology, oceanography, climatology, marine chemistry, 
marine and coastal geology and geomorphology, and molecular genetics.  Thematically, this 
approach calls for the identification, quantification, and integration of broad land- and seascape 
physical patterns such as the structure and arrangement of physiographic regions.  It also must 
integrate species composition and habitat type at the community level, as well as ecosystem, 
demographic, and genetic processes (such as functional group systems, disturbance, succession, 
and gene flow).  Detailed species and site data from existing biodiversity studies will contribute 
to this integration.  There has been substantial conceptual, methodological, and technical 
progress in biodiversity assessment over the past decade by the U.S. Gap Analysis Program, the 
World Wildlife Fund, and others.  Our preliminary research shows that in spite of the differences 
between terrestrial and marine systems these programs can offer many useful guidelines and 
potential partnerships for biodiversity analysis in the Arctic coastal region.  Data from sources 
such as the CAFF Circumpolar Arctic Vegetation Map, the International Arctic Science 
Committee (IASC) Arctic Coastal Dynamics segmentation database, and the IASC circum-
Arctic Terrestrial Biodiversity Initiative (CAT-B) are indispensable elements of a circum-Arctic 
coastal biodiversity assessment program.   

Such an analysis should be tightly focused on proposed marine protected area and coastal 
zone management design goals, enabling this program to develop techniques to quantitatively 
compare geographic regions.  This is a critical element to improve linkages between science and 
policy.  The initial steps towards an Arctic coastal biodiversity assessment have already begun in 
the form of the IASC sponsored workshop on Arctic Coastal Dynamics (ACD), which included 
a special international working group on biodiversity.   

 
SUMMARY AND CLOSING: 

The multinational Arctic region is presently undergoing the most rapid environmental 
change experienced by a large region on Earth in at least the last 10,000 years and we expect the 
rate of change to increase over the next decade.  There is a need to assess the biodiversity of 
Arctic coastal marine systems and develop effective international management strategies based 
on an integration of the best available physical and biological science.  Ongoing Arctic research 
today includes focus areas of, for example, permafrost, climate, marine ice, marine geology, and 
fisheries.  None of these efforts focus on the broad biodiversity agenda we propose, yet our 
proposed program would be reliant on and would by necessity integrate these ongoing research 
efforts, yielding a synergy between existing programs and biodiversity studies.  With 
biodiversity assessment we have an opportunity to apply the best available science to practical 
and applied goals that serve local human interests and global environmental science and policy. 
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