
Patrick Halpin & Jesse Cleary
Marine Geospatial Ecology Lab, Duke University, USA

Ecologically or biologically significant areas in the 
Arctic: spatial and temporal overlaps with expected 

increases in energy exploration

Practices in ecological characterization and monitoring in relation to energy 
exploration and development

CAFF Congress
3 December, 2014



Topics

• Overview
• International marine biodiversity processes;

• Areas described as meeting the UN CBD EBSA criteria;

• Space-Time overlaps
• Oil & Gas exploration
• Shipping 
• Fisheries

• Example: Regional dynamic management
• BOEM / NOAA-NMFS monitoring

• Issues and implications.



changing environment – changing interests 
1979 summer sea ice



Areas of oil & gas potential 
vs. ecological importance

Ecologically or Biologically Important Areas Oil & Gas Potential

"Assessment units (AUs) in the Circum-Arctic Resource Appraisal (CARA) color-coded by 
assessed probability of the presence of at least one undiscovered oil and/or gas field with 
recoverable resources greater than 50 million barrels of oil equivalent (MMBOE). 

USGS 2008/2011. Circum-Arctic Resource Appraisal: 
Estimates of undiscovered oil and gas north of the Arctic 
Circle.



Identifying ecologically or biologically important 
areas in the Arctic

Issues that will influence ocean resource planning in the Arctic

• Significant spatial & temporal overlaps between areas of 
ecological importance & areas of high value for exploration…

• Significant variability in knowledge…

• Shifting baselines…

• New conditions and new trajectories…

• …

This spatial and temporal overlap is going to 
require dynamic ocean management 
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What are EBSAs and why are they important for the Arctic?

EBSAs are areas described as meeting the UN Convention on Biological 
Diversity Ecologically or Biologically Significant Area criteria

These areas can be described within or beyond national jurisdiction 
(EEZ or ABNJ)

These areas are important for ocean resource use and future 
spatial planning in the Arctic because they identify regional & 

global standing



EBSA identification and information sharing 

process (from Dunn, Ardron et al., 2014)

The EBSA Process
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From Dunn et al. 2011



Ecologically or Biologically Significant Areas (EBSAs): 

Criteria

1. Uniqueness or rarity

2. Special importance for life history of species

3. Importance for threatened, endangered or declining 

species and/or habitats

4. Vulnerability, fragility, sensitivity, slow recovery

5. Biological productivity

6. Biological diversity

7. Naturalness

2008 COP9 criteria established 

EBSAs are not MPAs!



Synthesis of best available scientific and technical 

information to support expert scientific judgment on 

description of areas meeting the EBSA criteria

Regional EBSA Workshops

9 CBD EBSA workshops: Nov 2011 - Apr 2014  

~68% of ocean area covered 

A regional scientific 

expert process



EBSA Workshops Areas 2011-2014

(5) N. Pacific
Moscow, February 2013

(7) Arctic
Helsinki, March 2014

(8) N.W. Atlantic
Montreal, March 2014

(2) Wider Caribbean 
& W. Mid-Atlantic
Recife, Feb 2012

(1) S. Pacific
Nov 2011 (4) Eastern Tropical & Temperate

Pacific
Galapagos, Aug 2012

(3) S. Indian Ocean
July 2012

(6) S.E. Atlantic
April 2013

(9) Mediterranean
April 2014

GOBI partners
Duke – MGEL
CSIRO

N.E. Atlantic* 
(OSPAR/NEAFC)

Hyres, October 2011



ABNJ vs. EEZ

Areas in regions not considered 
because participating parties opted 

out or have national processes 

Issue: interpretation of the global collection of EBSA sites 
must be interpreted in light of what areas were or were 
not considered in the process



Disclaimer: This is an information ONLY for the presentation. Some information on the map is yet to be finalized. 
This is NOT for QUOTATION or Distribution. 

Areas meeting CBD Scientific Criteria for Ecologically or Biologically Significant Marine Areas (EBSAs, 

annex 1 to decision IX/20) : areas in ABNJ 



Disclaimer: This is an information ONLY for the presentation at the SBSTTA 18 Plenary Event. 
Some information on the map is yet to be finalized. This is NOT for QUOTATION or Distribution. 

Areas meeting CBD Scientific Criteria for Ecologically or Biologically Significant 
Marine Areas (EBSAs, annex 1 to decision IX/20) : areas in ABNJ 

207 areas described as EBSAs

After COP12
204 EBSA definitions have 
moved forward



Fixed vs. dynamic features defining EBSAs

Fixed: 

Emperor Seamount Chain 

Dynamic: 

North Pacific Transition Zone



Arctic EBSA regional workshop: Helsinki 2014



Previous assessments: IUNC / NRDC 2010



Special importance for life history of species

AMSA II(c) Sub-Areas for Ecological Function

Arctic Council
CAFF – Conservation of Arctic Flora & Fauna
AMSA – Arctic Marine Shipping Assessment



Previous EBSA 
Processes

(4) Complement the 
previous / future EBSA 
workshop boundaries: 

OSPAR – NEAFC Area

N. Pacific Area



Arctic Region

(3) Allow for sites to be 
described within ABNJ and 
EEZ areas as agreed by 
parties…

Arctic CAFF area including ABNJ and the 
Russian Federation EEZ
(excluding N. Pacific & including White Sea)



Areas described to meet the EBSA criteria

9 static sites identified 
by Russian experts

2 dynamic sites
Identified in ABNJ 

These sites were 
moved forward at 
COP12, October 
2014, Korea



Ecologically or Biologically Important Areas

USA & Canada
national processes 



Areas described to meet the EBSA criteria

http://www.cbd.int/ebsa/resources?tab=workshop-reports
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Areas of oil & gas potential 
vs. ecological importance
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Areas of oil & 
gas potential 
vs. ecological 
importance

All of the high value oil & gas exploration regions contained EBSAs
* Percent EBSA/BIA coverage of 100% O/G potential areas: 44.1%
* Percent EBSA/BIA coverage of 50-100% O/G potential areas: 46.5%



Ice months 
vs. oil & gas 

potential

Areas of high ice coverage will 
have shorter ice-free seasons 

and potentially more 
compressed time overlaps 
between exploration and 

migratory species...



Exploration vs. ice & depth: industry risk perspective

Erik Haaland - Statoil: Sustainable Petroleum Activities in the Arctic Statoil’s Approach to 
the Arctic: Knowledge and Challenges, Bergen June 2014 



Ice variability 
vs. oil & gas 

potential

Areas of high ice variability will 
require more temporally 

dynamic management and 
governance… 



EBSAs vs. oil 
& Arctic 
shipping 
routes

Emerging arctic 
shipping lanes will pass 

through identified 
EBSA areas… 



Fishing activity by Large Marine 
Ecoregions (LME) & AOAS 

regions

Harald Loeng: Arctic fisheries: present and future perspectives , Bergen June 2014 



Potential 
deepsea

fishing areas

Due to reduced annual 
sea ice coverage, new 
deep sea fishing areas 

are opening in the 
arctic… 



Potential 
deepsea

fishing areas
in ABNJ

This potential deep sea 
fishing area overlaps 
with an AMSA-II(c) 

subarea identified as 
potential cod spawning 

habitat … 
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Dynamic Ocean Management

In order to separate potential adverse effects of 
exploration activities from migratory species in 
space & time we will need to focus on dynamic 
ocean management strategies.

• Acoustic disruptions

• Potential oil spill impacts



NOAA: CetSound / CetMap

Chronic noise (shipping)

Event noise: siesmic surveys 



http://usresponserestoration.files.wordpress.com/2011/05/arctic-food-webs-oil-impacts-illustration_noaa_katesweeney.jpg



Dynamic Ocean ManagementChukchi & Beaufort Sea Regions



Biologically Important Areas Criteria
• Reproductive Areas/Times

• Feeding Areas/Times

• Migratory Corridors

• Small or Resident Populations



North slope marine mammals

Grey whales

Fin whalesBowhead whales

Polar bears
Walrus (haulout)Beluga whales



Dynamic management 
case-study: The Chukchi & 

Beaufort Seas regions



Clark, J.T.,A.A. Brower, C.L. Christman, and M.C. Ferguson. 2014. Distribution and relative abundance of marine mammals in 
the northeastern Chukchi and Western Beaufort Seas, 2013 Annual Report, OCS Study BOEM 2014-018. National Marine 
Mammal Laboratory, Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand Point Way NE, F/AKC3, Seattle, WA 98115-
6349. 

Ice concentrations in the northeastern Chukchi and Alaskan 
Beaufort seas, July – October 2013 

Sea ice information was obtained from the National Ice Center (U.S. National Ice Center, 



Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)

“Dynamic Ocean Management”
Through high-frequency aerial 

survey monitoring



Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)



Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)

Clark, J.T.,A.A. Brower, C.L. Christman, and M.C. Ferguson. 2014. Distribution and relative abundance of marine mammals in 
the northeastern Chukchi and Western Beaufort Seas, 2013 Annual Report, OCS Study BOEM 2014-018. National Marine 
Mammal Laboratory, Alaska Fisheries Science Center, NMFS, NOAA, 7600 Sand Point Way NE, F/AKC3, Seattle, WA 98115-
6349. 



Decision support: analysis  & context

Observations

High-use areas

Comparisons to similar low-ice years

Response time: annual report



Spatial Decision Support System

Response time: near 
real-time

surveys

SPUE

Inter-annual
comparisons

High-use areas 
& models

OBIS-SEAMAP OBIS-USA



Data capture & archive

Observations

OBIS - USA

OBIS - SEAMAP

CSESP
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http://fuelfix.com/blog/2012/11/12/arctic-project-carries-alaska-size-challenges/

New technologies expected to use 
“brute-force” to combat seasonality

Short ice season increases risks…

We also need to account for technological response



Oil & gas vs. ecological 
importance

Shipping vs. ecological 
importance

New fisheries vs. ecological 
importance

Potential space & time overlaps 

General comment: The arctic is noteworthy for 
having resources use and ecological importance 
compressed in space & time.

Need for dynamic ocean management and near real-time 
decision support, data sharing, and analysis capabilities



Discussion



Thank you!

http://seamap.env.duke.edu/

Marine Geospatial Ecology Lab

Nicholas School of the Environment

Duke University

http://seamap.env.duke.edu/


Arctic Region

First decision: Definition of the study area



Arctic Region

Conservation of Arctic Flora and 
Fauna (CAFF) Working Group 
Regional Boundary

(1) Relate to existing regional areas



Arctic Region

Marine portions of the 
CAFF region

(1) Relate to existing regional areas



Arctic Region

(3) Allow for sites to be 
described within ABNJ and 
EEZ areas as agreed by 
parties…



Arctic Ice EBSAs

Two dynamic Arctic ice EBSA types:
1. Multi-year ice area
2. Ice Margin



September 2012 multi-year ice (2-5 year)

March 2013 multi-year ice (2-5 year)

multi-year ice minimum & maximum

Maslanik et al. 2011

http://www.climate.gov/news-features/features/arctic-sea-ice-getting-thinner-younger
Animation:

http://www.climate.gov/news-features/features/arctic-sea-ice-getting-thinner-younger


Areas described to meet the EBSA criteria



Arctic ice margin EBSA

September – March 
marginal ice range (1972-2007)

Ice margin minimum
(September)

Ice margin maximum
(March)



Areas described to meet the EBSA criteria


