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North Pacific Research Board - Vision 

Building a clear understanding of the North 
Pacific, Bering Sea, and Arctic Ocean ecosystems 

that enables effective management and 
sustainable use of marine resources. 

 



Large Marine Ecosystems 



Science 
Implementation 

• Competitive 
• Annual RFP 
• IEPRs 



 Table 1. NPRB-supported research initiated in 2002-2012. 
  
 Categories of Research                          Projects            Total Funding              % 
 
Lower Trophic Level Productivity     55        $8,207,681              17 
  
Fish and Invertebrates       117      $20,597,567    42 
 
Fish Habitat       19        $4,369,791                9 
 
Marine Mammals       50        $7,791,493    16 
 
Seabirds        26        $4,597,106     9 
 
Humans        21        $1,660,506     3 
 
Other Prominent Issues      16         $1,684,074     3 
  
 TOTAL       304         $48,908,218 
  



Ecosystem 
Science 
Approaches 
 

• Individual projects that address 
parts of a broader research plan 

          easier, hands-off 
  integration after the fact  - 



Ecosystem 
Science 
Approaches 
 

• New Ideas 
• Potential for 

mismatch 



Ecosystem 
Science 
Approaches 
 

• Individual projects that address 
parts of a broader research plan 

          easier, hands-off mgmt 
  integration after the fact  
 
• A fully integrated study that 

addresses the ecosystem, not 
its components as its subject 

       harder, more involved project 
      integration, broad question 

Ecosystem science = anticipate vs. mitigate 

- 

- 



Clear Goals: Application 



Predation 

Migration 
Population 

Reproduction 
Aggregation Foraging 

Process Studies 

Satellite Obs 

Gridded 
climate data 



Shifting  
Baselines: 
Changing Seas 



Chignik area (pop ~ 500) 
Subsistence Harvest 
Salmon = 45.4%, Other Fish = 15.9%, Marine Inverts =10.3% 
Marine Mammals = 2.6%, Birds & Eggs = 1.6% 

Kodiak area (pop ~ 13,900) 
Subsistence Harvest 
Salmon =44.9%, Other Fish = 25.7%, Marine Inverts =7.7% 
Marine Mammals =3.1%, Birds & Eggs = 1.0% 

Lower Cook Inlet area (pop ~ 7000 ) 
Subsistence Harvest 
Salmon =56.8%, Other Fish = 18.6%, Marine Inverts = 6.8% 
Marine Mammals =1.8%, Birds & Eggs = 0.4% 

PWS coastal communities (pop ~ 6500) 
Subsistence Harvest 
Salmon = 41.2%, Other Fish = 24.8%, Marine Inverts = 2.5% 
Marine Mammals =9.6%, Birds & Eggs = 1.0% 

Southeast AK coastal communities (pop ~19000) 
Subsistence Harvest 
Salmon = 22.3%,Other Fish = 28.0%, Marine Inverts=13.7% 
Marine Mammals = 2.3%, Birds & Eggs = 0.6% 

Subsistence Harvest in GOA Coastal Communities 
(values are % pounds harvested) 



FUTURE –  
 
Vision 
 

To understand and forecast responses 
of North Pacific marine ecosystems to 
climate change and human activities 
at basin-wide and regional scales, and 
to broadly communicate this scientific 
information to Members, 
governments, resource managers, 
stakeholders and the public. 

Developing risk-based ecological assessments 
within a policy/management framework to 
communicate future states of nature, their 
implications, and uncertainties to decision-makers 
and society. 



NOAA Fisheries 

• Interdisciplinary study 
• >40 scientists from 11 institutions 
• 5 years (2010 – 2014) 
• $17.5 million-study 
 

• Gauntlet for groundfishes 
• Sablefish 
• Walleye pollock 
• Pacific ocean perch 
• Pacific cod 
• Arrowtooth flounder 



Mundy 2005 



Imperfect knowledge 
 



currents 

temperature, nutrients 

prey, predation 

competition 

habitat 

What factors most affect how the 5 
target species of groundfish get 
from here… 

…to here? 

The Gauntlet 



NOAA Fisheries 

Gulf of Alaska 

Broad shelf 
High demersal 
biomass 
Low species 
diversity 

Narrow shelf 
Lower biomass 
High species 
diversity 

vs. 

Regional comparisons 





Structure 

 
 
 
 
  
  
 
 



Ecosystem 
Knowledge and 
Management 

Qualitative Risk 
Assessment 



1200 miles (2000km):   from  Los Angeles  to Dallas! 











ICE 



PEOPLE 



Subsistence Life-style 

• 55,000 people on or in the Bering Sea 
• 25 million pounds of subsistence foods 



The Bering Sea 
Project 
 
2007-2013 



24,205 
person-days 
of fieldwork 
completed 

• NSF and NPRB in 
     partnership 
 

• In-kind support from 
     NOAA and USFWS 
 

• 100 PIs, dozens of institutions, small army of students, 
collaborators, technicians, field and ship crews… 

 
 

 



Climate Scenarios 

Humans 

Humpback  
and fin whales 

Commercial/subsistence 
fish: Pollock, cod, 
arrowtooth flounder 

Kittiwakes and murres,  
fur seals, walrus 

Forage species:  
Juvenile pollock,   capelin, 
myctophids 

NPZ:                           Infauna:  
Ichthyoplankton,    Bivalves, 
euphausiids,            gastropods, 
copepods,                polychaetes 
phytoplankton 

Atmosphere/ocean 

Integration 



Physical oceanography 
(ROMS) 

Lower trophic level 
(NPZ) 

Upper trophic level 
(FEAST) 

Management 
strategies (MSE) 

3 climate models 1 Emission 
scenario 

Fishing effort allocation 
(FAMINE) 

Vertically-Integrated, Coupled Ecosystem Model 



Cast of Characters 

 
 
 
 
  
  
 
 



Structure 

 
 
 
 
  
  
 
 



Ecosystem 
Based 
Management 

Ecosystem 
Indicators 
Approach 



The Arctic 



Ecosystem 
Management 
Examples 

Precautionary 
Approach 



 



Arctic Research 

• 25 Projects totaling $3.25M since 2002 
– contaminants, subsistence, whales, data rescue, 

sea ice 
– projects.nprb.org 



Arctic Synthesis and Information Needs 



THE 
PACIFIC-ARCTIC 

GATEWAY ECOSYSTEM 
STUDY 

 

Science and Implementation Plan 
 

September 2012 









Communication 





Bering Sea Days 

 
 
 
 
  
  
 
 



Field Research Blogs  





Integrated Approach to Outreach  
for Ecosystem Research 

NPR Encounters Radio Program 



NOAA Fisheries 

 
 
  
  

 Arctic Ecosystem Teacher 
Workshop in Barrow  

May 19-23, 2012 
Traditional Knowledge 



Lessons 
Learned 

Planning: 
• Clear tangible scientific goals 
• If applied science:  include stakeholders in program 

design/implementation as early as possible 
• Leverage: $ 
• Integration as part of design 
• Manage expectations 
• Ecosystem science implementation: an experiment! 
 
Implementation: 
• Integrated review – components match objectives 
• Central program office 
• Data Management critical and always slower and 

more expensive than you think 
• Democratically elected leads (e.g. SAB, GABI) 
• You need one or more intellectual heroes 
• Face time, social events 



Lessons 
Learned 

Communication 
• Make it fun and attractive and people will 

want to be part of it 
• Facilitate frequent internal communications 

(SharePoint, Facebook, Listserver, PI calls, etc.) 
• Report out to funders, stakeholders, public 

and science community 
• Tell stories 

 
Synthesis 
• Part of initial funded design 
• Synthesize as you go: YEAR1! – staggered 

approach 
• Circle back to beginning objectives (e.g Road 

Map) 
• Close-out Plan 



What do we really need to further our understanding? 



Thank you 
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