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Arctic Research Program- Ocean-Ecosystem 

Observations 

 

GOALS: 2004-2014 

• To understand the causes and 

consequences of climate change in 

the Arctic. 

 

• To capture the transition of the 

Arctic from an ice covered ocean to 

an ocean where ice may disappear 

in the summer. 

.   

• To facilitate and deploy Arctic 

system-wide observing tools to track 

Pan-Arctic ice-ocean-ecosystem 

changes and impacts (3 main 

programs) 
o RUSALCA,  

o CBMP,  

o PAG  

 

 

U. S. Strategic Partners: 

OAR OER, ESRL, PMEL, GLERL, AOML, GFDL 

NOAA Lines  NMFS-AFSC, NESDIS-NIC, NOS-AOOS 

Interagency NSF, ONR, FWS, BOEM, NASA, USGS 

US Academia UAF, WHOI, UW, UMD , OSU, Cis 

International Strategic Partners: Arctic Council 

countries, China, Korea, Japan 



RUSALCA 1st Decade 

 

• Monitor fresh water, heat, nutrient fluxes  

     through the Bering Strait 

 

• Monitor ecosystem indicators of climate  

     change in the Chukchi Sea and Pacific 

     Arctic region       

 

• Model and forecast changes in ecosystems  

     and Arctic wide physical systems 

 

 



RUSALCA STATIONS 2004-2014 

ARCTIC  OCEAN 

Pockmarks 

R U S S I A 

U S A 

BERING SEA 

Bering Strait 

Oceanic fluxes of 

volume and heat 

through the Bering 

Strait increased by 

~50% between 

2001 and 2011 



Loss of Sea Ice and Ecosystem Changes (RUSALCA) 

Repeat, and multidisiplinary observations 

Past Future? More Storms   
1. Ocean Acidification,  
2. Benthic and Epibenthic  

Census and Processes,  
3. Census of Zooplankton  
4. Biodiversity of Fish  and 

Assessment 
5. Nutrients and Productivity 
6. Physical and Chemical 

Oceanography (Bering Strait 
Fluxes) 

7. Paleo-oceanography, geology 
and seafloor-ocean fluxes 

8. Seafloor permafrost stability 
9. Methane 
10. Census of Marine Mammals 

2002 2005 2007 

Heat From the Bering 
Strait Triggers Sea Ice 

Loss 



Lycodes adolfi 

Adolf’s Eelpout 

 

Nielsen & Fosså 1993 

Found north of 

Spitsbergen on east 

side of Yermak 

Plateau in 2007–

2009 (Byrkjedal In 

press), indicating 

distribution probably 

extends eastward 

along the upper 

slope of Nansen 

Basin (and thence to 

the Pacific-Arctic, 

where we caught it) 
RUSALCA 2009 
Chukchi Cap 

TRACKING MIGRATIONS FROM THE ATLANTIC 



Bates and Mathis, 2009;  

Bates, 200 

Loss of Sea Ice Impacts on Arctic Ocean Acidification 

!

N. Bates, 2011 

Loss of Sea Ice Impacts on Arctic Ocean Acidification 

RUSALCA  

Ocean Release  
of CO2 

large ocean uptake of 

CO2 in area of low 

seawater pCO2 

N. Bates, 2011 

Russia USA 



 RUSALCA Contributes to the Circumpolar Marine Biodiversity  

Monitoring Program of CAFF 

Arctic Council effort  

uses existing member  

nation monitoring sites: 

 

U.S. sites are coincident  

with the Distributed  

Biological Observatory  

and RUSALCA stations. 



Arctic Council’s CAFF Working Group’s  

Arctic Marine Areas 

Pacific Arctic 

Region 

 

Pacific Arctic 

Data Node- 

AOOS 

CBMP 

Pan-Arctic 

Data Node- 

 Iceland 

 



 

Chaired in the United States by the Arctic Research Program  

US 

Canada 

Russia 

Greenland 

Iceland 

Norway 

Marine Expert 

Monitoring 

Advisory 

Committee 

(MEMAC) 

 

Marine 

Mammal 

IUCN 

PBSG 

CAFF 

CBIRD 

Fish 

Plankton 

Benthos 

Walrus 

Ringed Seal 

Community 

Based 

Bowhead Whale 

Marine Expert 
Networks (MEN) 

Indicators/ 
Parameters 

Sea Ice 

Example: 

AMAP 

AC PP 

+ PAME? 

The ARCTIC  COUNCIL’s Arctic Marine  

Biodiversity Monitoring Plan 



The Distributed Biological Observatory: 
Linking Physics and Biology under 
conditions of sea ice loss.   
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[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]

Sentinel Benthic 
Stations (Arctic Council) 

NOAA’s Role in Monitoring the Pacific Arctic 

for CBMP.  

Increase ability to monitor and assess environmental 
conditions under changing climate scenarios through  
new collaborations and partnerships 



Baseline map of Arctic-Polar Cod.  Changes in habitats of Arctic and Boreal species 

will be tracked relative to these boundaries. CBMP Fish Expert Network 

  



Hemilepidotus jordani (Yellow Irish 

Lord), a boreal species moving to the 

Bering Strait in 2006.   

Myoxocephalus polyacanthocephalus  

(Great Sculpin) has been moving 

northwards into the Eastern Chukchi Sea 

Sampled during RUSALCA 

Keep Monitoring the migrations of Boreal Species 

AR C T I C 

O C E A N A R C T I C 

O C E A N 





Hot Arctic-Cold Continents Hot Arctic-Cold Continents 

From 2016-2020, RUSALCA will move 

northwards to observe the Pacific Arctic hot 

spot with members of the Pacific Arctic Group 

Bering 
Sea  
Fisheries 

Barents Sea Fisheries 

2nd decade of  

RUSALCA 



RUSALCA 2nd Decade 

ARCTIC  OCEAN 

Pockmarks 

R U S S I 

A 

U S A 

BERING SEA 

RUSALCA-PAG 
Proposed survey 
area 2016-2020 



GOALS: 2015-2025  ARP ecosystem  

        observations 

 

 

1. Continue repeat sampling of three transects in the Chukchi  

Sea (Bering Strait, DBO 3 and westward extension of DBO 4)  

2. Expand RUSALCA northwards 

3. Design and implement Pacific Arctic ocean climate -ecosystem 

repeat transects with the Pacific Arctic Group 

4. Provide data to the Alaska Ocean Observing System and as a U.S. 

contribution to the Arctic Council’s Arctic Biodiversity Data Service for 

CBMP. 

 


