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Research in the Pacific Arctic  

The Pacific Arctic Region is experiencing significant change in climate and reduction in seasonal sea ice. 
These shifts in the physical environment have impacts on system productivity, phenology, and ecology of 
upper trophic level species, including distribution, relative abundance, and community structure.  
 
Understanding system interactions and potential shifts in ecosystem structure requires reference data and 
information exchange across the full extent of the ecosystems that connect Pacific and Arctic.  
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Through the Intergovernmental Consultative Committee, collaborative agreements between the 
US and Russia have been proposed to implement integrated ecosystem research in the Arctic to 
better understand system processes, regional structure, and the ecology and interactions of 
indicator species.  
Plans include:  
― survey coordination  
― collaborative exchange of scientific personnel, samples and data.  
 
The US has secured funding to conduct surveys and integrated ecosystem research in the 
northern Bering and Chukchi seas 2017-2021.  

Prospects for International Collaboration 
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This presentation will review national research efforts, international research programs (e.g., 
NPAFC, RUSALCA), and new efforts (e.g., NPRB Arctic Integrated Ecosystem Research Program) 
and provide an overview of existing ecological time series observations and potential new 
mechanisms for data sharing and exchange. 

Prospects for International Collaboration 
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North Eastern Bering Sea survey 
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2003-2016 late summer 
 
Marine survey 
Surface trawl and oceanography 
Pollock, salmon, forage fish, jellyfish 
Impacts on the loss of sea ice on marine species 
Juvenile Chinook salmon abundance index 



2016 late summer EBS survey 
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NOAA Fisheries 

2000-2012, 2014-2015 
Combined surface, mid-water 
trawls with acoustics in 2016. 
 
Zooplankton 
Age-0 Pollock abundance 
Age-0 Pollock distribution 
P. cod, capelin,  
herring, salmon, atka mackerel, 
sablefish, jellyfish 
 
Energy density of age-0 pollock to 
predict over-wintering survival 
 
 

Contact: Elizabeth Siddon 
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Bering Sea Slope Bottom Trawl Survey  
31 May- 10 August, 2016 

Contact: jerry.hoff@noaa.gov 
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Aleutian Island Bottom Trawl Survey  
01 June- 12 August, 2016,  

Contact: wayne.palsson@noaa.gov  



Other NOAA surveys in Alaska 

•Alaska fisheries Science Center (AFSC): 
•Summer eastern Bering Sea Bottom Trawl Survey: 1975-2015, annual.  

•Pacific Marine Environmental Lab (PMEL) and AFSC: 
•Physical Oceanography of the eastern Bering Sea, 4 moorings, spring/fall hydrography 
along 70m isobath, primary production, phytoplankton taxa, zooplankton taxa, sail 
drone 



































Initiated in 2003 under the Cooperative Agreement with the US National Oceanic and Atmospheric Administration 

(NOAA) and with financial support by the Russian Academy of Sciences (RAS) 

RUSSIAN-AMERICAN LONG-TERM CENSUS OF THE ARCTIC 

http://rusalcaproject.com/photo_2009 



The program was developed to:  
Monitor the changing fluxes of heat, salt, nutrients and marine life from the Bering Strait into the Pacific Arctic Ocean via 
the Chukchi Sea where sea ice loss was a maximum.  



The program was developed to:  
Monitor the changing fluxes of heat, salt, nutrients and marine life from the Bering Strait into the Pacific Arctic Ocean via 
the Chukchi Sea where sea ice loss was a maximum.  
 
 
Because the Bering Strait and the Chukchi Sea are shared water masses by both the USA and the Russian Federation, the 
coordinating parties decided that the best and most stable way to monitor this region was by the fully integrated 
cooperation of the science agencies in both of our countries.  
 



North Expedition:  August 16-September 30, 2015, East Siberian Sea-Makahrov Basin 
South Expedition:  October 9-19, 2015, Bering Strait-Chukchi Sea 
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• CTD data from both TINRO-Center (Russia) 
and WOD NODC (USA) 

• In the Bering Sea, pelagic trawling was 
performed in all years, and bottom 
trawling in 2008 and 2010 

• In the Chukchi Sea, pelagic trawling has 
been done in 2003, 2007, and 2008, and 
the bottom trawling in 2010 

 

• In TINRO-Center cruises, CTD stations are 
made prior to trawling 

 

Russian Oceanographic Cruises (2003-2010) 

2007 
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Ocean Observing Systems and Monitoring 

 

Long-term monitoring programs - Biophysical Moorings 

Measures:  
temperature, salinity, nutrients, oxygen, 
fluorescence, currents, zooplankton  
 
Data contributed to understanding: 
Oscillating Control Hypothesis (influence of 
timing of ice retreat and bottom-up vs top 
down forcing on forage fish and pollock 
recruitment), timing of spring bloom, 
variability in nutrients 
 
Principal Investigators:  
P. Stabeno, T. Whitledge, J. Napp, J. Overland 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ocean Observing Systems and Monitoring 
 

Long-term monitoring programs - Biophysical Moorings 

Measures:  
– Autonomous collection of physical/ 
   biogeochemical data  
– Enables analyses of wind, wave, and ice   
   effects, nutrient cycles, particulate fluxes,   
   carbon transfer, fish and euphausiids 
 
– Intended to enable biogeochemical model 
   validation and improve understanding of     
   carbon and shelf-basin exchange. 
 
Principal Investigators:  
S. Danielson, C. Hauri,  
R. Hopcroft, P. Winsor 
A. McDonnell 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ocean Observing Systems and Monitoring 
 
 

 

Alaska Ocean Observing System (AOOS)  
. 
 AOOS Data Portal tools:  
 Map with real-time sensors with links to data  
 Forecasts and Models tool which displays 

climate and oceanographic model outputs 
 North Pacific Seabird Data map of seabird 

colonies throughout the North Pacific coasts.  

http://portal.aoos.org/models-grids.php
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/0756e6c2-a8e2-40af-aa3d-22051ed68067
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/114f03ec-1c8f-453c-a219-5f9780d97cc3
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/2e61aef8-bacd-4f24-b853-2872c0e2c479
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/8a31be0e-ae49-45a5-87e3-4bd4011b5bdc
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/34dbc4ce-10ac-4960-9e3f-e7c0fb34c08f
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/3dc9d48c-7d45-46d9-a2c8-13b5e4cf3404
http://portal.aoos.org/models-grids.php#module-metadata/68ea728a-7d7a-11e3-823b-00219bfe5678/0eebbcd2-486e-440a-b110-98fca975e8f4


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ocean Observing Systems and Monitoring 
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Coordinated Ocean-Ice Reference Model 
 
 
 
 
 
 
 
Microzooplankton    Phytoplankton   Benthic Detritus        Ice Algae 
 

Multisensor Analyzed Sea Ice Extent Model 
 
 
 
 
 
 
 

  Sea Ice Extent              Sea Ice Concentration 

 
. 
 

http://portal.aoos.org/models-grids.php
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/0756e6c2-a8e2-40af-aa3d-22051ed68067
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/114f03ec-1c8f-453c-a219-5f9780d97cc3
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/2e61aef8-bacd-4f24-b853-2872c0e2c479
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/8a31be0e-ae49-45a5-87e3-4bd4011b5bdc
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/34dbc4ce-10ac-4960-9e3f-e7c0fb34c08f
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/3dc9d48c-7d45-46d9-a2c8-13b5e4cf3404
http://portal.aoos.org/models-grids.php#module-metadata/68ea728a-7d7a-11e3-823b-00219bfe5678/0eebbcd2-486e-440a-b110-98fca975e8f4
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/3dc9d48c-7d45-46d9-a2c8-13b5e4cf3404
http://portal.aoos.org/models-grids.php#module-metadata/05113e8c-ea25-11e0-a998-0019b9dae22b/ba74f14c-ea25-11e0-986a-0019b9dae22b
http://portal.aoos.org/models-grids.php#module-metadata/391183ee-827e-11e1-a4f3-00219bfe5678/c4d14166-cae8-4bb0-8cd5-fc876f07d63c
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/2e61aef8-bacd-4f24-b853-2872c0e2c479
http://portal.aoos.org/models-grids.php#module-metadata/5626a0b6-7d79-11e3-ac17-00219bfe5678/8a31be0e-ae49-45a5-87e3-4bd4011b5bdc
http://portal.aoos.org/models-grids.php#module-metadata/f8cb79f6-7d59-11e3-a6ee-00219bfe5678/34dbc4ce-10ac-4960-9e3f-e7c0fb34c08f


The North Pacific Research Board 
Supporting peer-reviewed scientific research in the Gulf of Alaska, Bering Sea/Aleutian Islands, and 

Chukchi/Beaufort Seas that informs effective management and sustainable use of marine resources. 

– Building a clear understanding of North Pacific, Bering Sea and Arctic ecosystems that enables effective 
management and sustainable use of marine resources                  

– Priority on cooperative research designed to address pressing fishery management or marine ecosystem 
information needs 

 



Integrated Ecosystem Research Programs 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 

Approach 
― Link physical and biological dynamics 
― Coordinate field, laboratory, and modeling approaches, integrate across scientific 

disciplines and ecosystem elements, and synthesize results. 
 
 



Integrated Ecosystem Research Programs 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 

Approach 
― Link physical and biological dynamics 
― Coordinate field, laboratory, and modeling approaches, integrate across scientific 

disciplines and ecosystem elements, and synthesize results. 
 
Intent 
Mechanistic understanding of ecosystem structure and how critical processes and 
interactions might change given shifts in the physical environment or human pressure. 
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Bering Sea  
Integrated Ecosystem Research Program 

 
 Hypotheses: 

 

(1) Climate-driven changes in the dominant features of the physical 
environment (e.g., temperature, wind, sea-ice, and currents) modify 
availability and allocation of prey. 

 

 http://www.nprb.org/bering-sea-project 
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Bering Sea  
Integrated Ecosystem Research Program 

 
 The spatial distribution 

of large zooplankton 
and krill differed 
between warm and cold 
years, with greater 
abundance over the 
shelf during cold 
periods.  
 
In cold years, ice algae 
production and earlier 
ice-edge blooms 
increased survival of 
large zooplankton, 
which increased 
survival and growth of 
juvenile pollock 
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Bering Sea  
Integrated Ecosystem Research Program 

 
 In cold years, the 

summer fishery moved 
further north since the 
fish moved further 
offshore and north due 
to the presence of the 
cold pool in the midle 
shelf. 
 
In the winter fishery, 
there was no movement  
caused by the dynamics 
related to the value of 
roe-bearing fish 



Arctic Integrated Ecosystem Research Program 

 
 

Investment of approximately $16 million in the northern Bering  
and Chukchi Seas in 2017-2021.  
 
Sponsors:  
― North Pacific Research Board (NPRB) 
― Collaborative Alaskan Arctic Studies (North Slope Borough/Shell)  
― Bureau of Ocean Energy Management 
― Office of Naval Research  
 
In-kind support  
― National Oceanic and Atmospheric Administration 
― University of Alaska Fairbanks. 
 
Integrate observations in spring, summer, and fall 2017-2019  
 Late spring and early summer sampling 2017-2018  
 Late summer and early fall sampling in 2017 and 2019 







 
 

Spring Dynamics 
Process studies of oceanography and lower 
trophic levels in the northern Bering and 
southern Chukchi 

 Focus on the period of spring sea ice retreat 
 Collect measurements to parameterize a 

model of carbon flow on pelagic-benthic 
coupling  

 Provide insight to mechanisms that drive 
summer and fall seasonal observations in 
the Chukchi Sea 
 

 

North Pacific Research Board  |  nprb.org 



 
 

Summer and Fall Dynamics 
Oceanography, lower trophic levels, fish and 
seabirds in the Chukchi, from Bering Strait 
to Barrow 

 Summertime observations over the Chukchi 
Sea shelf 

 Oceanographic measurements 
 Fish sampling using acoustics, surface and 

midwater trawls, and demersal beam trawls 
to quantify the abundance and distribution of 
demersal and pelagic fishes  

 Leverage existing time series data 
 International collaboration 
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Integrated Program 
 

What regulates variations in energy transfer 

pathways and how will the changing ice 

environment alter these pathways, subsistence 

resources, and ecosystem structure in the Pacific 

Arctic?  
  
• seasonal composition, distribution and production of 

phytoplankton, zooplankton, fishes, invertebrates, 
seabirds, marine mammals; 

• timing, magnitude and fate of primary and secondary 
productivity; 

• partitioning between pelagic and benthic production;  
• distribution large crustacean zooplankton; 
• assemblages, distributions, and abundances of larval 

and early juvenile fishes. 



Arctic Integrated Ecosystem Research Program 

 
 

NPRB is cooperating with the Bureau of Ocean Energy Management, North Slope 
Borough Shell Baselines Studies Program, National Science Foundation, National 
Oceanic and Atmospheric Administration, U.S. Geological Survey, Alaska Ocean 
Observing System, and Office of Naval Research. 
 
Integrated Partnerships 
The program will also include several existing NPRB projects, including: 
 Climate change impacts on the eggs and larvae of Arctic gadids [NPRB 1403] 
 Tracing sea ice algae in Arctic benthic food webs [NPRB 1503] 
 Assessing the role of oceanic heat fluxes on ice ablation in the Chukchi [NPRB 1504] 
 Growth and dispersal of early life history of Arctic and saffron cod [NPRB 1508] 
 Glider based real-time monitoring of marine mammals in the Arctic  [NPRB 1515] 
 Sustainability of critical areas for eiders and subsistence hunters in an 

industrializing nearshore zone Northern Sea Ice Project Jukebox [NPRB 1528] 



Arctic Integrated Ecosystem Research Program 

 
 

NPRB is cooperating with the Bureau of Ocean Energy Management, North Slope 
Borough Shell Baselines Studies Program, National Science Foundation, National 
Oceanic and Atmospheric Administration, U.S. Geological Survey, Alaska Ocean 
Observing System, and Office of Naval Research. 
 
Integrated Partnerships 
The program will include several existing projects in the Arctic, including:  
 Marine Arctic Ecosystem Study (MARES) 
 Russian-American Long-Term Census of the Arctic (RUSALCA)  
 Bering Strait mooring program  
 Arctic Marine Biodiversity Observing Network (AMBON)   
 Aerial Survey Arctic Marine Mammals (ASAMM)  
 Chukchi Acoustic, Oceanography and Zooplankton Study (CHAOZ)   
 Characterization of the Circulation in the Chukchi and Beaufort Seas   
 Hanna Shoal Project  
 Chukchi Sea Moored Ecosystem Observatory  
 Northern Bering Sea bottom trawl survey  
 Northern Bering Sea BASIS (Bering-Arctic Subarctic Integrated Survey)  
 Chukchi Ecology and Seal Survey (CHESS)  
 Influence of sea ice on ecosystem shifts – USGS Changing Arctic Ecosystems 
 Arctic Coastal Ecosystem Survey (ACES)   



Arctic Integrated Ecosystem Research Program 

 
 

All Partners have committed to data sharing and will support representatives to 
participate in annual planning and integration meetings and to work collaboratively 
towards common research priorities and objectives. 
 
NPRB is actively pursuing opportunities for additional partnerships, including 
international collaborations and comparative studies on other regional Arctic seas.  



Thank You  
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Opportunities and Challenges to Data Sharing in the northern Bering Sea 

  
The intent is to communicate existing efforts and foster discussion on new 
opportunities for international exchange relevant to understanding processes, 
structure, and interactions in the northern Bering Sea and associated ecosystems 
 
What are the data and data streams that are available and accessible 
 What is available but not widely known or referenced 
 What is available but not utilized 
What are the data and data streams that are not currently shared that could be made 
available 
What are the opportunities for further data collaboration and exchange 
What are the important mechanisms to facilitate that exchange  


