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Change in Northern Waters 
Ocean temperatures are warming 

Fig. SIO7. SST anomalies in August of 2007 (left), 2010 (middle) and 2011 (right) relative to the August mean of 1982-

2006. The anomalies are derived from satellite data according to Reynolds et al. (2002). The August mean ice edge 

(thick blue line) is also shown. Protushinsky et al. 2011, NOAA Arctic Report Card. 



Changes in Northern Waters 

Less sea ice 

Earlier breakup 

Later freeze up 

Threats to habitat 

 

Courtesy of ARCUS 

Fig. SIO2. Time series of the 

percentage difference in 

ice extent in March (the 

month of ice extent 

maximum) and 

September (the month of 

ice extent minimum) 

relative to the mean 

values for the period 1979-

2000. Based on a least 

squares linear regression 

for the period 1979-2011. 

Perovich et al. 2011, 

NOAA Arctic Report Card 

Photo: ARCUS Photo: M Tjernstrom 



1982-2006, From Sherman et al. 2009 

Climate-driven changes are 

expected for all large marine 

ecosystems 



Impacts on Biodiversity 



Evidence of Ecosystem Change 

 Species composition shifting 

in the southern Bering Sea 

 Increase in pollock 

 Some increase in 

humpback and fin whales 

 Decline in Greenland 

turbot biomass, snow 

crab, fur seal 

 

 

 

Alaska Fisheries Science Center, NOAA 

Fisheries Service 

Biomass of Greenland turbot is at 

low levels (compared to 

observations during the 1970s) 

and has been declining due to 

poor survival of juvenile turbot. 

The North Pacific Fishery 

Management Council has set low 

catch quotas for Greenland 

turbot as an added conservation 

measure due to concerns about 

low recruitment.  



Evidence of Ecosystem Change 

 N Bering and Chukchi seas 

 

 Some evidence for 

decline in productivity 

 

 Change in biomass 

A brittle star on the bottom of the Chukchi 
Sea. 
www.nurp.noaa.gov/Images/Spotlight/arctic_
ophiur2.jpg 



Evidence of Ecosystem Change 

 Offshore surveys of the 

Beaufort Sea indicate 

species are extending their 

ranges 

 Walleye pollock 

 Bering flounder 

 Pacific Cod 

 Snow crab are getting 

larger and more 

abundant 



Increased Marine Transport 

 Has the potential to bring 

new, and possibly invasive 

species into northern waters 

 Increased potential for 

marine accidents which 

also impact marine species 



BioMap  

Alaska 

 To provide a publicly accessible, multi-lingual web site that 
provides information on marine species of concern that is useful 
for education and management purposes 

 To engage residents of coastal Alaskan communities in a citizen 
science initiative that will enable them to contribute their 
observations to scientific and monitoring activities in a simple and 
user friendly fashion 

 To improve baseline information on marine species and the marine 
environment in the Chukchi/Beaufort sea region 

 To facilitate better communication among scientists, resources 
managers and stakeholders using the internet and incorporating 
local knowledge 

 

 



Project Components 

 Survey of Managers and Scientists 

 To develop a network of participating entities to help with 

species verification and identification 

 To help identify species of interest 

 

 To participate in the survey: 

http://www.surveymonkey.com/s/BIOMapAlaska 

 

http://www.surveymonkey.com/s/BIOMapAlaska


Project Components 

 Develop a prototype web-

based reporting system and 

companion survey for 

community participants to test 



Project Components 
 Community Workshops – January-March 2012 

 To introduce the project 

 To gauge level of interest in participation in 
the project 

 Community input on species of interest  

 Provide observers in communities with 
protocols and training for reporting 
observations online 

 To test and improve the reporting system 

 Materials provided in English and Inupiat 

 

Barrow Community Scene  2008 
www.commerce.state.ak.us/dca/commdb/CF_BLOCK.cfm 

Kotzebue, Waterfront Street Summer 2007 
www.commerce.state.ak.us/dca/commdb/CF_BLOCK.cfm 

Kaktovik.com 



Project  

Components  Community-based monitoring 
and reporting 

 Individuals will be able to 
view their contributions 

 Map-based data showing 
sightings and observations 

 Develop a field guide for three 

groups of species 

 Ice dependent marine 

mammals 

 Fish 

 Crustaceans 

 Limit of 10-20 species during the 

testing phase, identified from 

surveys 

www.redmap.org.au  
www.noaa.gov 

http://www.redmap.org.au


BIOMap Alaska 

Citizen 

observer 

Back end 

report with 

Google maps 

Network for 

species ID 

Front end 

data input 

Database 

Web 

interface 

Data 

clearing; 

auto alert to 

network 

Confirm data 

to database 
Repository of knowledge: 

remotely located server; 

Backend reports available on 

web that includes Google 

maps for mapping data 

•Survey to establish network 

•Survey to ID 10-20 species of concern 

•Field guide 

•Data & meta data templates for field 

observations 

•Database detail 

•Report formats (front and back end) 

•Protocol to validate data 

•Protocol to confirm data for database 

 

Log in ID with 

password recovery  

program 

 

pending 

data 



Field Testing – Spring and 

Summer 2012 

 To assess utility to scientists, 

educators, and managers 

on the back end 

 To assess user appeal on the 

front end 

 Collect observations 

 Refine website  

www.ptmsc.org 



Project Participants 
 Howard Ferren, Alaska SeaLife 

Center 

 Rebekka Federer, Alaska 
SeaLife Center 

 Jackie Senderling, Alaska Sea 
Life Center 

 Maribeth Murray, IARC UAF 

 Phillip Loring, ACCAP, UAF 

 Robert Mikol, CLA, UAF 



BioMap Alaska 
 For more information on scientist, 

agency, organization participation 

contact: 

Howard Ferren, Alaska SeaLife Center, 

Seward, Ak 

howardf@alaskasealife.org 

907 224 6396 

 For more information on 
community and citizen 
participation contact: 

Maribeth Murray, International 
Arctic Research Center, UAF  

msmurray@alaska.edu 

907 474 6751 

 

mailto:howardf@alaskasealife.org
mailto:msmurray@alaska.edu

