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Background

The Marine Geospatial Ecologydb at Duke University in conjunction with international partners,
hasidentified and mapped a large numbeof data sets and analyses for consideration by the
Convention on Biological Diversity (CBD)Workshop to Facilitate the Description of Ecologically @
Biologically Significant Marine Areas (EBSAs) the Arctic. Both biological and physical data sets
are included The dataare intended to be used by the expert regional workshop convened lifie
CBD to aid in identifying EBSAs through application of saitific criteria in annex | of decision 1X/20
as well as other relevant compatible and complementary nationally and integovernmentally
agreed scientific criteria. Each data set may be used to meet one or more of the EBSA criteria.

Printed maps will beavailable for annotation at the workshop.Digital versions of thesemapsare
alsoavailable online:http://mgel.env.duke.edu/ arctic-ebsa

Marine Protected Areas

Descngson Marme srees Under some level of protection
Datasets, Works Dussbane 0 Protecied Areas (AGPA 2013)

(77 CAFF Bounsary
W Marne ot Aves

Figure 0.1-1 CAFF Boundary and existing Marine Protected Areas


http://mgel.env.duke.edu/arctic-ebsa

Biogeographc Classifications

1.1 Global Open Ocean and Deep Seabed (GOODS) biggeographic classification

The classification was produced by an international and multidisciplinary group of experts under
the auspices of a number of international and intergovernmental organizations as well as
governments, and under the ultimate umbrella of the United Nations Educational, Scientific and
Cultural Organization (UNESCO) and its Intergovernmental Oceanograpiommission (I0C).
(source: http://ioc_-unesco.org/index.php?option=com_content&task=view&id=146&Itemid=78%

Excerpt from executive summary in the full report :

AT Ax AET CAI COAPEEA Al AOGOEZAEAAOGEIT 1T &£ OEA xI1 01 A8O
pelagic waters subdivided into 30 provinces as well as benthic areas subdivided into three large

depth zones consisting of 38 provinces (14 bathyal, 14 abyssal and h&dal). In addition, 10

hydrothermal vent provinces have been delineated. This classification has been produced by a
multidisciplinary scientific expert group, who started this task at the workshop in Mexico City in

January 2007. It represents the first iempt at comprehensively classifying the open ocean and

deep seafloor into distinct biogeographic regions.

The biogeographic classification classifies specific ocean regions using environmental features and
Z to the extent data are available their species composition. This represents a combined
physiognomic and taxonomic approachGeneralizedenvironmental characteristics of the benthic

and pelagic environments (structural features of habitat, ecological function and processes as well
as physical featues such as water characteristics and seabed topography) are used to select
relatively homogeneous regions with respect to habitat and associated biological community
characteristics. These are refined with direct knowledge or inferred understanding of thpatterns

of species and communities, driven by processes of dispersal, isolation and evolution; ensuring that
biological uniqueness found in distinct basins and water bodies is also captured in the classification.
This work is hypothesisdriven and still preliminary, and will thus require further refinement and

peer review in the future. However, in its present format it provides a basis for discussions that can
assist policy development and implementation in the context of the Convention on Biological
Diversity and other fora. The major open ocean pelagic and deep sea benthic zones presented in
this report are considered a reasonable basis for advancing efforts towards the conservation and
sustainable use of biodiversity in marine areas beyond the limitsfanational jurisdiction in line with

a precautionary approach. Ongoing work may further refine and improve the classification

provided here, however the authors of this report believe that any further refinement to
biogeographical provinces need not delagction to be undertaken towards this end, and that such
action be supported by the best available scientific information.

Reference:

UNESCO. 200%lobal Open Oceans and Deep Seabed (GOgHEI&)eographic ClassificationParis,
UNESCAOC. (I0C Technid&series, 84.)
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Figure 1.1-2 GOODSBathy al Provinces
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1.2 Marine Ecoregions of the World (MEOW)

OMEOW is a biogeographic ctasification of the world's coass and shelves. It is the firsever
comprehensive marine classification system with clearly defined boundaries and definitions and
was developed to closely link to existing regional systems. The ecoregions nest within theoader
biogeographic tiers of Realms and Provinces.

MEOW represents broaescale patterns of species and communities in the ocean, and was designed
as a tool for planning conservation across a range of scales and assessing conservation efforts and
gaps woildwide. The current system focuses on coast and shelf areas (as this is where the majority
of human activity and conservation action is focused) and does not consider realms in pelagic or
deep benthic environment. It is hoped that parallel but distinct sytems for pelagic and deep

benthic biotas will be devised in the near future.

The project was led by The Nature Conservancy (TNC) and the World Wildlife Fund (WWF), with
broad input from a working group representing key NGO, academic and intergovernmental
conservation partners.O

(source: http://www.worldwildlife.org/science/ecoregions/marine/item1266.html )

Reference:

Spalding, M. D. Fox, H. E. Allen, G. &ifson, N. Ferdana, Z. A. Finlayson, M. Halpern, B. S. Jorge, M.
A. Lombana, A. Lourie, S. A., (2007). Marine Ecoregions of the World: A Bioregionalization of Coastal
and Shelf Areas. Bioscience 2007, VOL 57; numb 7, pages-583.

Data available from:http://www.marineregions.org/sources.php#meow

Figure 1.2-1 MEOWEcoregions
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1.3 Large Marine Ecosystems (LMES)

Qarge Marine Ecosystems (LMES) arregions of ocean space encompassing coastal areas from
river basins and estuaries to the seaward boundary of continental shelves and the seaward margins
of coastal current systems. Fifty of them have been identified. They are relatively large regions

(200 000 km2 or more) characterized by distinct bathymetry, hydrography, productivity and
trophically dependent populations.

The LME approach uses five modules:
f productivity moduleconsiders the oceanic variability and its effect on the production of
phyto and zooplankton
1 fish and fishery moduleoncerned with the sustainability of individual species and the
maintenance of biodiversity
1 pollution and ecosystem health moduéxamines health indices, eutrophication, biotoxins,
pathology and emerging diseases
1 sodo-economic moduléntegrates assessments of human forcing and the losigrm
sustainability and associated socieeconomic benefits of various management measures,
and
 governance modulénvolves adaptive management and stakeholder participation.
(source: http://www.fao.org/fishery/topic/3440/en )

Reference:
Sherman, K. and Hempel, G. (Editors) 2009. The UNEP Large Marine Ecosystem Report: A
DAOOPAAOGEOA 11 AEAT CET C AT lidh#d Sead. UNBP Eegional Sea® 1 £ OEA

Report and Studies No. 182. United Nations Environment Programme. Nairobi, Kenya.
Data available from:
http://www.Im e.noaa.gov/

Large Marne Ecosystems

.‘ - .‘,..,:'-".'j' ,:__ -—
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Figure 1.3-1 Large Marine Ecosystems
1.4 Longhurst Marine Provinces

(his dataset represents a partition of the world oceans into provinces as defined by Longhurst
(1995; 1998; 2006), and are based on the prevailing role of physical forcing as a regulator of
phytoplankton distribution. The dataset represents the initial static boundaries developed at the
Bedford Institute of Oceanography, Canada. Note that the boundaries of these provinces are not
fixed in time and space, but are dynamic and move under seasonal anterannual changes in
physical forcing. At the first level of reduction, Longhurstecognizedfour principal biomes (also
referred to as domains in earlier publications): the Polar Biome, the Westerlies Biome, the Trade
Winds Biome, and the Coastal BoundgiiZone Biome. These four Biomes arecognizablein every
major ocean basin. At the next level of reduction, the ocean basins are partitioned into provinces,
roughly ten for each basin. These partitions provide a template for data analysis or for making
parameter assignments on a global scale.

(source:VLIZ (2009). Longhurst Biogeographical Provinces. Available online
at http://www.marineregions.org/ . Consulted on 201301-14.)

References:
Longhurst, A.R. (208). Ecological Geography of the Sea. 2nd Edition. Academic Press, San Diego,
560p.

Data available from:http://www.marineregions.org/sources.php#longhurst
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Longhurst Marine Provinces

Deacrigtion This danaset seprasents 8 partiion of fhe workd 0ceass
Leaghunmt (2008
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[T CAFF Bounaary
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Figure 1.4-1 Longhurst M arine Provinces

Biological Data

1.5 Biological Data from the AMSA li(c) report

Preface:

GEA | OACOEA #1 O1 AEI1 860 c¢mnw ! OA Oifdhtified A AulhbeAof SEEDDPET C
recommendations to guide futureaction by the Arctic Council, Arctic States and others on current

and future Arctic marine activity. Recommendation Il C under the themerotecting Arctic People

and the Environmentecommended:

O4EAO OEA | OAOEA OOAOAO @édolbgledl énd &ildudAllsigniicante AIQR A O T £
of changing climate conditions and increasing multiple marine use and, where appropriate, should

encourage implementation of measures to protect these areas from the impacts of Arctic marine

shipping, incoordi AOET T xEOE All OOAEAET I AAOO AT A AT 1T OEOOAI
AsafollowOD OT OEA ! -31h OEA ! OAOEA #1 O1 AEI GO ! OAOEA
(AMAP) and Conservation of Arctic Flora and Fauna (CAFF) working groups undertook to identify

areas of heightened ecological significance, and the Sustainable Development Working Group

(SDWG) undertook to identify areas of heightened cultural significance.
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The work to identify areas of heightened ecological significance builds on work conducted dog
the preparation of the AMAP (2007) Arctic Oil and Gas Assessment. Although it was initially
intended that the identification of areas of heightened ecological and cultural significance would be
addressed in a similar fashion, this proved difficult. Thaaformation available on areas of
heightened cultural significance was inconsistent across the Arctic and contained gaps in data
quality and coverage which could not be addressed within the framework of this assessment. The
areas of heightened cultural sigificance are therefore addressed within a separate section of the
report (Part B) and are not integrated with the information on areas of heightened ecological
significance (Part A). In addition, Part B should be seen as instructive in that it illustrateghere
additional data collection and integration efforts are required, and therefore helps inform future
efforts on identification of areas of heightened cultural significance.

The results of this work provide the scientific basis for consideration of priective measures by
Arctic states in accordance with AMSA recommendation lIc, including the need for specially
designated Arctic marine areas as follovup to AMSA recommendation Ildd

Reference:

AMAP/CAFF/SDWG, 2013. Identification of Arctic marine aredseightened ecological and cultural
significance: Arctic Marine Shipping Assessment (AMSA) llc. Arctic Monitoring and Assessment
Programme (AMAP), Oslo. 114 pp.

Link: http://www.amap.no/documents/doc/ldentification -of-Arctic-marine-areas-of-heightened
ecologicatand-cultural -significance-Arctic-Marine-Shipping-AssessmentAMSAIIc/869

Figure 1.5-1 LMEsfrom AMSA lI(c)
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Figure 1.5-2 Productivity from AMSA II(c)
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Important Sub-areas for Ecological
Functions in AMSA li(c) LMEs

Figure 1.5-3 Important sub -areas for ecological functioning in AMSA li(c) LMEs .

Documentation on sub -area function (breeding, feeding, molting, migration etc) is provided in the report and
accompanying GIS dataset.

1.6 Biological Data from the Arctic Biodiversity Assessment

Introduction:

(he Arctic Biodiversity Assessment (ABA) focuses dhe species and ecosystems characteristic of
the Arctic region and draws together information from a variety ofsources to discuss the
cumulative changes occurring as result of multiple factors. It draws on the most recenand
authoritative scientific publications, supplementedby information from Arctic residents, also
known as traditional ecological knowledge (TEK). The chapters tifie ABA have been through
comprehensive peer reviewsdy experts in each field to ensure the highest standards analysis

and unbiased interpretation (see list below).The results are therefore a benchmark against which
future changes can be measured and monitored.

The purpose of the ABA, as endorsed by tigctic Council Ministers in Salekhard, Russia, in 2006 is

to Synthesize and assess the status and trends of biological divétsity OEA | OAOEA 8 AO
contribution to international conventionsand agreements in regard to biodiversity conservation;

providing policymakers with comprehensive information on tlséatus and trends of Arctic

biodiversity (CAFF 2007). The intents to provide a much needed description of the currendtate

N~ A oz o~ =
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regional assessments of Arctic biodiversity and a basis toform and guide future Arctic Council
work. The ABAprovides up-to-date knowledge, identifies gaps in thelata record, describes key
mechanisms driving changeand presents suggestions for measures to secure Arctodiversity. Its
focus is on current status and trends ifistorical time, where availabled

Reference:
CAFF 2013. Arctic Biodiversity Assessment. Status and trends in Arctic biodiversity. Conservation

of Arctic Flora and Fauna, Akureyri.

Link: www. arcticbiodiversity.is

Marine Mammal Species Richness
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Figure 1.6-1 Marine Mammals Species Richness
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Figure 1.6-2 Avian Biodiversity in Arctic Regions
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Figure 1.6-3 Murre Colony Sites
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1.7 Distribution of Endemic Cetaceans

Abstract:

(he Arctic is one of the fastesthanging parts of the planet. Global ctiate change is already

having major impacts on Arctic ecosystems. Increasing temperatures and reductions in sea ice are
particular conservation concerns for iceassociated species, including three endemic cetaceans that
have evolved in or joined the Arcticsympagic community over the last 5 M years. Sea ice losses are
also a major stimulant to increased industrial interest in the Arctic in previously ice&overed areas.
The impacts of climate change are expected to continue and will likely intensify in congiecades.
This paper summarizes information on the distribution and movement patterns of the three ice
associated cetacean species that reside yesyund in the Arctic, the narwhal (Monodon monocergs
beluga (white whale,Delphinapterus leucas and bowhead whale Balaena mysticetu It maps

their current distribution and identifies areas of seasonal aggregation, particularly focussing on
high-density occurrences during the summer. Sites of oil and gas exploration and development and
routes used for comnercial shipping in the Arctic are compared with the distribution patterns of

the whales, with the aim of highlighting areas of special concern for conservation. Measures that
should be considered to mitigate the impacts of human activities on these Arctichales and the
aboriginal people who depend on them for subsistence include: careful planning of ship traffic lanes
(re-routing if necessary) and ship speed restrictions; temporal or spatial closures of specified areas

21



(e.g. where critical processes for wales such as calving, calf rearing, resting, or intense feeding take
place) to specific types of industrial activity; strict regulation of seismic surveys and other sources

of loud underwater noise; and close and sustained monitoring of whale populations prder to
track their responses to environmental disturbanced

Reference:

Reeves RR, Ewins PJ, Agbayani S, et al. (2014) Distribution of endemic cetaceans in relation to

hydrocarbon development and commercial shipping in a warming Arctic. Marine Policy4375z
389. doi: 10.1016/j.marpol.2013.10.005
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Figure 1.7-1 Circumpolar distribution of bowhead whales

[Fig. 1 from Reeves et al. 2014 (Circumpolar distribution of bowhead whales, showing approximate cur  rent range
where animals occur regularly during at least part of the year, as well as areas where they tend to occur in
highest densities during the summer (July zSeptember, inclusive). Additional stippled areas in the Bering Sea [19]
and Labrador Sea/Gulf of St. Lawrence [20,21] represent historical whaling grounds where bowheads were
observed during the summer and autumn in the 19 th century (Bering Sea) and during various times of year in the
16th 719t centuries (St. Lawrence and Labrador), but where they no longer occur regularly, at least during those
seasonsd Y
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Figure 1.7-2 Circumpolar distribution of  narwhal

[Fig. 2from Reeves et al. 2014 (Circumpolar distribution of narwhals, showing approximate curr ent range where
animals occur regularly during at least part of the year, as well as areas where they tend to occur in highest
densities during the summer (July zSeptember, inclusive) & ¥
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Figure 1.7-3 Circum polar distribution of belugas
[Fig. 3from Reeves et al. 2014 (Circumpolar distribution of belugas, showing approximate current range where
animals occur regularly during at least part of the year, as well as areas where they tend to occur in highest
densities during the summer (July zSeptember, inclusive) 6 .¥
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1.8 Diversity and Distribution o f Endemic Cetaceans

Whale and Dolphin Conservation provided maps thahclude additional dataon cetaceardiversity
and distribution along with data from Reeveset al. 2014.

Cetacean species diversity (all species) . ;.\_:' f
based on JUCN Red List ranges L X {
Cetacenn Species Dvessity - All Speces N i p-
B | ~ 51
e — | S ED e S N S A
Llow Low Medum Hgh HHigh | { Q . I\' “ =Ya
) > - “,‘ A
IWCN/NRDC workshop area / Ao \ ) B {,.
{2 y c:
[ Arctie circle . / s
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e s .
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Figure 1.8-1 Cetacean species diversity (all species) based on IUCN Red List ranges
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Cetacean species richness (Arctic
species only) based on IUCN Red

List ranges

Cetacean Species Diversity - Arctic Species

H
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Figure 1.8-2 Cetacean species richness (Arctic species only) based on IUCN Red List ranges
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Distribution of beluga whales
(Delphinapterus leucas) in the Arctic

- IUCN/NRDC workshop area only

- Documented summer aggregations
- Estimated range (Reeves et al., 2013)

| IUCN/NRDC workshop area

[ Arctic circte

Figure 1.8-3 Distribution of beluga whales in the Arctic
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Figure 1.8-4 Distribution of bowhead whales in the Arctic

P
Distribution of bowhead whales (Balaena
mysticetus) in the Arctic - IUCN/NRDC
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Figure 1.8-5 Distribution of narwhals in the Arctic
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1.9 Biologically Important Area for Cetaceans in US Waters

Miologically Important Areas (BIAs) are definedy the Cetacean Density and Distribution Mgping
Working Group (CetMap)as areas and times where migratory species feed, migrate, mate, give
birth, or are found with neonates or other sensitive age classes. A separate type of BIA is defined
for small and resident populations. The intent of the Bis is to provide a sciencévased tool to aid
both regulators, such as NOAA, and regulated entities in the studies and planning that are required
under multiple US statutes to characterize, analyze, and minimize the impacts of anthropogenic
activities on cdaceans and to achieve conservation and protection goalBlAs were defined for23
cetacean species in seven regions within the US Exclusive Economic Zone. BIAs were identified
through an expert elicitation process. BIAs are not a regulatory designatiand have no direct
implications for regulatory processes; rather, the BIAs comprise a tool that amalgamates existing
published and nonpublished scientific information into one coherent review documentThe
information contained in the BIAs will assist sakntists, resource managers, and the public in the
characterization, analysis, and minimization of anthropogenic impacts on cetaceans. In addition,
BIAs may be used to identify information gaps and prioritize future research to better understand
cetaceanstheir habitat, and ecosystemO

US ArcticReference:
Clarke J., Ferguson M., Curtice C., Harrison J. (in p®jojogically Important Areas For Cetaceans
within the US Exclusive EconomiZone - Arctic Region. Mammal Review.

Aleutian Islands and Bering 8a Reference:

Ferguson M., Waite J., @ice C., Harrison J. (in prepBiologically Important Areas For Cetaceans
within the US Exclusive EconomiZone - Aleutian Islands and Bering Sea Region. Mammal Review.
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