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

RAAANNN
L0 TN
4

Marine Geospatial
Ecology Lab

Duke ¥

NICHOLAS SCHOOL OF THE

ENVIRONMENT

DUKE UNIVERSITY MARINE LAB

Cuke University

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



Topics

Overview

International marine biodiversity processes;
 Areas described as meeting the UN CBD EBSA criteria;
Space-Time overlaps

 Oil & Gas exploration

e Shipping

* Fisheries

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

Issues and implications.



changing environment — changing interests
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Areas of oil & gas potential
vs. ecological importance

Ecologically or Biologically Important Areas

Oil & Gas Potential
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Oil and Gas Potential
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"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).




ldentifying ecologically or biologically important
areas in the Arctic

Issues that will influence ocean resource planning in the Arctic

. Siinificant siatial & temioral overlais between areas of

* Significant variability in knowledge...

* Shifting baselines...
* New conditions and new trajectories...

This spatial and temporal overlap is going to
require dynamic ocean management



Topics

* |nternational marine biodiversity processes;
 Areas described as meeting the UN CBD EBSA criteria;



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




The EBSA Process

COP9
EBSA criteria
adopted

COP10

EBSA =7
Workshop
process )
Long-term Research 8L
Capacity Development Plan

EB5As &L Data /
Capacity Building

Report on EBSAs Compiled
from the Regional Workshops

EESA
Repository,

Information Sharing with:

MO, UNEP
+ CBD Scientific Partners

= R50s, RFMOs

=  UNDOALQS, FAQ, ISA,

= WCMC, GOEBI, OBIS
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From Dunn et al. 2011
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Ecologically or Biologically Significant Areas (EBSAS):
Criteria

. . EBSAs are not MPAS!
Unigueness or rarity

Special importance for life history of species

Importance for threatened, endangered or declining
species and/or habitats

Vulnerabillity, fragility, sensitivity, slow recovery
Biological productivity

Biological diversity AZORES SCIENTIFIC
Naturalness

@ fHom o= @

2008 COP9 criteria established



Regional EBSA Workshops

Synthesis of best available scientific and technical
Information to support expert scientific judgment on
description of areas meeting the EBSA criteria

b, Cuee Unwesesry (A118)

9 CBD EBSA workshops: Nov 2011 - Apr 2014 A fegional scientific

expert process



EBSA Workshops Areas 2011-2014
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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

Marine Geospatial Ecology Lab, Duke Universty (2014)




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

manne Ganspatal Feongy |ak Huke Unearsity (20114)

Disclaimer: This is an information ONLY for the presentation at the SBSTTA 18 Plenary Event. % Conventionon
Biological Diversity

Some information on the map is yet to be finalized. This is NOT for QUOTATION or Distribution.



Fixed vs. dynamic features defining EBSAs

Dynamic:
Fixed: North Pacific Transition Zone
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Arctic EBSA regional workshop: Helsinki 2014
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Previous assessments: IUNC / NRDC 2010

IUCN-NRDC 2010 Workshop
on Important/Vulnerahle
Arctic Marine Areas

Super EBSA Overview
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Special importance for life history of species
AMSA lI(c) Sub-Areas for Ecological Function

Important Sub-areas for Ecological

Functions in AMSA ll{c) LMEs

Doecigsan: irgortat sus-amans I3 scologay Ancsans iwadrg
RS (3

ARG LOOUNN) JOIW MR AYTRY Y £00)
N asecad LN

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




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

Previous EBSA
Processes

CAFF Boundary

! Proposed Workshop Boundary for Discussion
EBSA workshop boundaries
|| North Pacific Workshop

CSPAR/NEAFC Workshop

OSPAR — NEAFC 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)

g g,

ﬁ.-' N

"«“( 2

2t c Zcespatal zeakgy Lab, Duse Unwas by (014,

CAFF Boundary
7 Proposad Workshop Boundary for Discussion



Areas described to meet the EBSA criteria

2 dynamic sites v | ; 9 static sites identified

Identified in ABNJ 3 ’_' 5 .' by Russian experts

o

g
\
.".
s

These sites were

N ‘ moved forward at
2 = COP12, October
R , 2014, Korea

Areas Meeting EBSA Criteria T
[__] spatialy stable EBSA  [__] Workshop Boundary

Spatialy Dynamic EBSA CAFF Boundary

Arctic Regional Warkshop to Facilitate the Description of
Ecologically or Biologically Significant Marine Areas (EBSAS)
3 March - 7 March 2014 in Helsinki, Finland Marine Geospalial Ecalogy _ab. Duke Universily (2214)




Ecologically or Biologically Important Areas

USA & Canada
national processes

CBD EBSA process Canadian EBSA process US Biologically Important Areas - Cetaceans
[ Spatially Stable EBSA B Newfoundland / Labrador [l Bowhead, Beluga, Gray whales

Spatially Dynamic EBSA [l Beaufort/ N. Foxe Basin
I Canadian Arctic

Manne Geoszpatial Ecology Lab. Duke University (2014)




Areas described to meet the EBSA criteria

K1) oo
UNEP
Distr.
GENERAL
Convention on UNEP/CBDEBSA/WS/2014/1/5
Biological Diversity 20 May 2014

ORIGINAL: ENGLISH

.
ARCTIC REGIONAL WORESHOP TO FACILITATE
THE DESCRIPTION OF ECOLOGICATLLY OR
BIOLOGICALLY SIGNIFICANT MARINE AREAS
Helsinki, 3 to 7 March 2014

REPORT OF THE ARCTIC REGIONAL WORESHOP TO FACILITATE THE DESCRIPTION
OF ECOLOGICALLY OR BIOLOGICALLY SIGNIFICANT MARINE AREAS'

INTRODUCTION

1. At its tenth meeting, the Conference of the Partes to the Convention on Biological Diversity
requested the Executive Secretary to work with Parties and other Governments as well as competent
orpanizations and repional imitiatives, such as the Food and Apriculture Crpanization of the United
Nations (FAD), regional seas conventions and action plans, and, where appropriate, repional fisheries
management orgarizations (EFMOs) to crganize, including the setting of terms of referemce, a series of
regional workshops, with 3 primary objective two facilitate the description of ecologically or biologically
sigrificant marine areas through the application of sclemtific criteria in amnex I of decizsion D020 as well
as other relevant compatitle and complementary nationally and imtergoverrmentally agreed scientfic
criteria, as well as the sclendfic guidance on the idemtfication of marne areas beyond national
jurisdietion, which meet the sciemtific criteria in anmex I to decision D20 (paragraph 36 of
2. In the same decision, the Conference of the Parties requested that the Executve Secretary make
mreferred o above to participating Parties, other Govermments, inferzovermmental apencies and the
.S‘u]:md:tzj' Body on Seientific, Technical and Technological Advice (SBSTTA) for their use according to
thedr competencies.

. P e ™
Areas Meetmg BSA Crlterla

Klamelres
E Sualislly Slabk ZESA D Workshog Bouncary

Saatally Dynamiz FRSA GAFE Raundary
" Reposted cn 19 June for technical reasoms. : reC e
'Thed.eﬂgnmms employed and the presemtation of material i thiz note do not imply the sxpression of 2y opisdon Arclic Prgr-n. Vibrkehiop Lo Tauiflale e I:u_'::.up.ur- o
Mmmﬂzp.tdﬂrﬂwmghkgalsm of amy country, temitory, city or area of of it Fooiog caly or Bologies ly Sgndaant Mains Aaas (FREAS)
Lor a of its fromtiers or boundaries. ; 3 Maeh - ¢ March 2074 in Hesing, Firand Marne 3226p390 Eexogy Lok, Dube Jnlversty (207143

o onder 1o minimize &e eovircamental mpacts of the Secuariats processes, 2ad o cotdbuie o the Secetary-Genanal's
ritiasrve for s O -Meutral LN, this doument 15 printed in limited nunshers. Dielegates are kindly requestad 1o brng Seer aopies
b0 meetings and not o request additronal copees.

http://www.cbd.int/ebsa/resources?tab=workshop-reports



Topics

 Space-Time overlaps
 Oil & Gas exploration
e Shipping
* Fisheries
 Example: Regional dynamic management
« BOEM / NOAA-NMFS monitoring

* |ssues and implications.



Areas of oil & gas potential
vs. ecological importance

Ecologically or Biologically Important Areas

Oil & Gas Potential
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Oil and Gas Potential

= ,11“ ws  USGS 2008/2011. Circum-Arctic Resource Appraisal:

I 1x% sox  Estimates of undiscovered oil and gas north of the Arctic
B s - 100a Circle

- 100% YV iw Secsputul Ezouyy Labs, Subs Loty (2014)

"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).




All of the high value oil & gas exploration regions contained EBSAs

Areas of oil & * Percent EBSA/BIA coverage of 100% O/G potential areas: 44.1%
gas potential * Percent EBSA/BIA coverage of 50-100% O/G potential areas: 46.5%
vs. ecological

importance

Marne Gaospallal Ecokgy Lab, Duka Unveraty (2074)
Ecologically Important Areas and Qil and Gas Potential
E >50% Oil or Gas Patential {within EBSA/BIA evaluation areas)
- EBSA/BIA in High Oil or Gas Polential Areas
[ EBSA/BIA evalualion area




Ice months
vs. oil & gas
potential

lce Coverage and Oil and Gas Potential

D =50% Qil or Gas Polential
Median lee Coverage (months coverad)

Areas of high ice coverage will
have shorter ice-free seasons
and potentially more
compressed time overlaps
between exploration and

migratory species...

re University |20




Exploration vs. ice & depth: industry risk perspective

There is not just one Arctic

Extreme

Solutions are hard Lo visualize and require long term
investment combined with new approaches

b

O Stretch

) ST Salutions require major innovation, but could be

= Y P achievable with focused investment on the medium

J [ = ]

(O : ‘e LO long term
T _

Workable

Solutions Can be based on known technologies, and any remaining

© Statoil Lechnology needs are within reach in Lthe short Lo medium Lerm.

Waler deplh

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...

Ice Coverage Variability and Oil and Gas Potential

:I =50% Oil or Gas Potential
Ice Coverage - SD {moenths covered)

06 17 26 33 39 47 57




EBSAs vs. oil : :
Emerging arctic

& .A"C_t'C shipping lanes will pass
shipping through identified
routes EBSA areas...

A\

Ecologically Important Areas and Shipping Lanes

— NEP/NWP crossing EBSA/BIA
NEP/NWP shipping lane in EBSA/BIA evaluation area

B casaBiA

- EBSA/BIA evaluation area




Fishing activity by Large Marine

Fishing Vessel Days per
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Fishing vessel activity. Source: AMSA

Russian
Federation

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



Potential
deepsea
fishing areas

Area Beyond Mational Jurisdictan

lze Extent, Septembar 2012

[ | 1500 - 2000m desp
I:l = 1500m dapp

"3:!'1-:
B I

Due to reduced annual
sea ice coverage, new
deep sea fishing areas
are opening in the

arctic...
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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 ...

¥

v 4

i ] |i:I-Il_

ZI Area Beyand Matinnal Jurisdicticn
lca Extent, Saptember 2012

|:| = 1300m dasp

AMSA [l[c) - subarea F3. potential Arctic Cod spawning




Topics

* Example: Regional dynamic management
« BOEM / NOAA-NMFS monitoring



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
e Potential oil spill impacts




NOAA: CetSound / CetMap




Conceptual Model of Arctic Oil Spill Exposure and Injuries Top Predators

; Marine mammal and bird populations
T areof global significance.

OIL IMPACT
Oil can produce health effects
and degrade food web.

Ice Habitat

Wetlands, Seasonalf!y important
low coastal source of production,
tundra habitat for
la go On’S' marine mammals.
Provide refuge, OIL IMPACT
;’;;""9' an . Sensiri}rity “:1 oi‘!fing
Wning areas. is poorly studied.
Highly productive. PO,

OIL IMPACT
Oiled, degraded or eroding
habitat reduces productivity.

Pelagic Zone
Productive area
for food web.

OIL IMPACT
Surface and dispersed oil
affects food web.

Fish eggs and larvae

are especially sensitive.

Benthos
Can be highly
productive,
important in
cycling nutrients.

OIL IMPACT

Qil in sediments
reduces productivity
and affects food web.

Impacts of an Arctic oil spill will vary
due to environmental canditions,
spill severity and response capadity.

A,V‘ € 2011 NDA&. llusioos by Kane Sweetey
N ~ <

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



Figure A.11a. Areas of heightened ecological significance in the Chukchi Sea LME.

Chukchi Sea
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Biologically Important Areas Criteria

Reproductive Areas/Times

 Feeding Areas/Times
«  Migratory Corridors
« Small or Resident Populations
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North slope marine mammals

Bowhead whales : Fin whales

()

4
Grey whales

Polar bears
Beluga whales Walrus (haulout)




Ice Coverage and Qil and Gas Potential
[ >50% il or Gas Potential

- US Qil and Gas Lease
Median lce Coverage (manths covered)

0 1 2 3 4 § & 7 8 9 10 1 12

Dynamic management
case-study: The Chukchi &
Beaufort Seas regions

AT 2atazead B0 25 Ll Ui bs wima b tdc 4l

Ice Coverage and Oil and Gas Potential
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Ice concentrations in the northeastern Chukchi and Alaskan
Beaufort seas, July — October 2013
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Sea ice information was obtained from the National Ice Center (U.S. National Ice Center,

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,



Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)
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General Info Species Presgrams

Publcatore Dt & Taok Images

Matioral Marine Mammal Labarator

Cetacean Assessment & Ecology Program
Aarial Surveys of Arctic Marine Mammals [ASAMM)
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“Dynamic Ocean Management” || ..

Through high-frequency aerial
survey monitoring
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Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)
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Regional: Aerial Surveys of Arctic Marine Mammals (ASAMM)
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Decision support: analysis & context
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Data capture & archive
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Topics

Overview

International marine biodiversity processes;
 Areas described as meeting the UN CBD EBSA criteria;
Space-Time overlaps

 Oil & Gas exploration

e Shipping

* Fisheries

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

Issues and implications.



Topics

* |ssues and implications.



ldentifying ecologically or biologically important
areas in the Arctic

Issues that will influence ocean resource planning in the Arctic

* Significant variability in knowledge...

* Shifting baselines...
* New conditions and new trajectories...



Areas of oil & gas potential
vs. ecological importance

Ecologically or Biologically Important Areas

Oil & Gas Potential

5y

CBD EBSA process Canadian EBSA process
[ seanally Stabk FHsa B Navtoandiand /| anrador
; Seatislly Dyramc EESA - Beavter 7 N =oxe Hesn
B Conusdion Arctic

T R

US Biologically Important Areas - Cetaceans
B Eovnsan Haliga, Gray whalkes

YV iw Secsputul Ezouyy Labs, Subs Loty (2014)

Oil and Gas Potential

= ,11“ ws  USGS 2008/2011. Circum-Arctic Resource Appraisal:

I 1x% sox  Estimates of undiscovered oil and gas north of the Arctic
B s - 100a Circle

- 100% YV iw Secsputul Ezouyy Labs, Subs Loty (2014)

"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).




We also need to account for technological response

Short ice season increases risks...

Rig Runs Aground in Alaska, Reviving Fears About
Arctic Drilling

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

. ’ Y P
Arctic oil production requires ‘brute-force’ engineering et ook gy R
Shell's exploratory drilling thes summer in the Beaufort and Chukchi seas was limited to the brief 60°
“open-water” season, when ice wasn't covering the water. If exploration bocomes production, the 30° §
yoar-round schodule would require aquipment that can withstand the extrome Arctic enviconment 40° Recosd \
A look at some of the challenges: 20° e
20°
Standing up to the elements Unife the open \
structures that dot 10 Normal A
m:«:-pmammo?“mwmmmn 1he Gult of Mexico, p° raage 3 \
wmm mmum.- plattarm mchmis this fhis platioem would 0* / \
Mty Uzt S Laeeu Soeaddan Kungar aagg .8 U WOl he & aAtbilon dollar Frvestment. :’:D"’:f“:“’"r?"” 20%
A nem".l '}":'AF\JIM.SU'UU'PZ! auu:'m:xl.r.v' Srkuidsc dund. The grouruing vass arly e ks o the probeers Shel ang':q:(.omlel.;m 30°  Recoed 1
e Ioa In saaking 4o crl nadh of Alaska. the lathal cold and 400 lows
E7 JOHN M. EACDER ond HENRY FCUNTAN freezing sea spray 50t |
Publahos: Janoaady 1, 2012 60"
JFMIAN I L ASGND
19802000 tvrw peren
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.................
| The tacity would sit
high above the wate! 1o
| avold deadly e ridges
Beneath the ice
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b
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http://fuelfix.com/blog/2012/11/12/arctic-project-carries-alaska-size-challenges/



Oil & gas vs. ecological
importance

Potential space & time overlaps

Shipping vs. ecological
importance

New fisheries vs. ecological
importance

Need for dynamic ocean management and near real-time

decision support, data sharlng, and analys:s capabll/tles

Exolagizally Impertant Areas and Shipping Lan
G e R re Tk 1T

HZF MR elzpng re i ZITATN el odon oo
[ A=t
0 EESELS Con uzlin arss

General comment: The arctic is noteworthy for
having resources use and ecological importance

CAa N
compressed in space & time. o




ISCUSSION
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Arctic Basemap
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Office of Naval Research

National Science Foundation

W HERE DISCOVERIES B EGIN

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

Marine Geospatial Ecology Lab
Nicholas School of the Environment
Duke University
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Arctic Region

| First decision: Definition of the study area
G o




Arctic Region

(1) Relate to existing regional areas

CAFF Boundary

y | Conservation of Arctic Flora and

B Fauna (CAFF) Working Group

Regional Boundary




Arctic Region

(1) Relate to existing regional areas

‘‘‘‘

¥ Marine portions of the
. » CAFF region

CAFF Boundary |




Arctic Region

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

CAFF Boundary

D ABNJ

My ne (322533131 Lea0gy B, Uuks Univarzily (2074)



Arctic Ice EBSAs

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




multi-year ice minimum & maximum

Maslanik et al. 2011

September 2012 multi

Animation: March 2013 multi-year ice (2-5 year)
http://www.climate.gov/news-features/features/arctic-sea-ice-getting-thinner-younger



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

Areas described to meet the EBSA criteria

Multi-Year Ice of the Arctic Ocean

Area:1871552 km® — — EBSA as described by 2012-2013 multi-year ice
= EBSA at 200nm limit

Kilometres

Arcle Ragional Workshop to Facililate the Descnption of D 200 nm fmit
Ecclogically or Biologically Significant Manne Areas (EBSAS) r— 2 Marine Gecspatial Ecology Lab




B T RIS

" Ice margin minimum
(September)

. lce margin maximum
(March)

Arctic ice margin EBSA

Maminal ice #nme: - dyrarnic:

September — March
marginal ice range (1972-2007)



Areas described to meet the EBSA criteria

Marginal Ice Zone and Seasonal Ice Cover
over the Deep Arctic — — EBSAas described by 1972-2007 climatology

Area: 1576138 km® = ERSA at 500m iscoath

Arclie Regional Workshoo lo Facililate the Description ol =—w—m= EBSA at 200nm imt
Madne Geozpatal Ecology Les

Ecolegically or Bolegically Sgnificant Marne Arcas (EBSAs) r—=n : s
3 March - 7 March 2014 in Helsink, Finland |___1 Avea under considerabion by OSPARNEARC process Duke University (2014}
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