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North Pacific BEesearch Board: 2010 Request for Proposals

INTRODUCTION

The Morth Pacific Eesearch Board (IWNPEER) was created by Congress in 1997 to recommend marine
research activities to the Secretary of Commerce, funded through a competitive grant program using part
of the interest earned from the Enwirenmental Improvement and Eestoration Fund These fund: must be
used to conduct research activities on or relating to the fisheries or marine ecosystemns in the North Pacific
Cicean, Bering Sea, and Arctic Ocean (ncluding any lesser related bodies of water). HPEE must strive to
avold duplicating other research activities and must place priority on research designed to address
pressing fishery managetment or marine ecosystem information needs. The Board’s longterm wvision is to
tuild a clear understanding of the marine ecosystems off Alaska that enables effective management and
sustainable use of marine resources.

The Board, guided by itz Science Plan, has funded 228 projects totaling $37.32 million az a result of eight
requests for proposals released since early 2002 Descriptions of the projects can be found at
http ffproject nprb. orgl and fall into seven broad categories as shown in Table 1.

Table 1. NMPEB-supported research intiated in 2002-200%,

Categories of Research Projects Total Funding FPercent
Lower Trophic Level Productivity a8 $6,039 320 16
Fish and Invertebrates ) £15,3565086 41
Fizh Habitat 16 £3,781,642 10
Marine Mammeals 27 £5,833 647 16
seabirds 21 £3,786,061 10
Humans 18 F1,444 656 4
Crther Prominent Tssues 11 £1,039,179 3

In addition, the Board in 2007 funded a $16 million Bering Sea Integrated Ecosystem Research Program
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A key requirsment for implemsenting ecosystem-
bassd management is to obtain timsly information «n
significant flurtuations in the ecosystem [Botsford et al
1067). However, obtaining all necessary information
about physical and biolegical changes at appropriats

“Email: john_piatt@usgs.gov

ternporal and spatal scales is a daunting task Intu-
itivaly, one might assume that physical data are mers
important for the interpretation of scosystem changss
than biological data, but analyses of time series data
suggest otherwise: physical data are more erratic and
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Priority Conservation Concerns

Direct impacts of commercial fisheries (e.g., entanglement,
bycatch, vessel strikes, noise disturbance)

PLANS

Indirect impacts of commercial fisheries: food availability and
disturbance of benthic habitats, prey fields and competition

A: North American Waterbird
Conservation Plan 2002

B: Bering Sea Ecosystem
Research Plan 1998

Hunting and subsistence harvest

C: Alaska Seabird Management
Plan 1992
D: Wings over Water; Canada's

Introduced predators

Waterbird Conservation Plan 2005
E: U.S. Fish and Wildlife Service
Seabird Conservation Plan-

Oil and fuel spills

Pacific Region. 2005

X F: Bering Ecosystem Study
(BEST) Science Plan, 2004

G: North Pacific Research Board

Contaminants and hazardous substances

Science Plan 2005
H: The California Current Seabird
Conservation Plan 2005

Plastic pollution

I: Canadian Wildlife Service
Regional Plan- Pacific and Yukon
Region 2002

Disease, natural toxins and parasites

Climate variability and change

Habitat alteration from mining and other coastal developments

Large scale salmon enhancement

Logging and alteration of coastal forests
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Table 1. Status, occurrence, and impacts of fisheries and other human-related factors on selected
seabird species or groups in the North Pacific. Borrowed from the North Pacific Board Research
Board Science Plan 2005 (p. 109)

Black-footed

Lavsan albatross

Short-tailed

Northern Fulmar

Shearwaters

Storm-netrels

Cormorant red-faced

Spectacles ender

Black-lesged

Murres

Marhled Murelets

Kitilitz*s Murelet

Whiskered Auklet

Occurrence in LMEs (Large Marine
Ecosystems)

Arctic

Bering Sea/Aleutian Islands

Gulf of Alaska

Strategic Species

ESA Endangered

ESA Threatened

ESA Candidate

USFWS Bird of Conservation Concern

World Conservation Union Red List:
vulnerable

Fisheries Interactions

Incidental catch

WVessel stnkes, mncluding trawl third
wires

Disturbance of benthic habitats

Disturbance of prey fields and food
competition

Noise disturbance

Impacts on colonies

Impacts of fish discards and processing

offal

Other Human-Related Impacts

Contamunants impacts, entanglement in
debris

Predator introductions and impacts

Coastal developments and disturbance
of habitat

Subsistence takes




Morth Facific Eesearch Board 2010 EFE Froposals due December 4, 2009

North Pacific Research Board: 2010 Request for Proposals

a. Fish Habitat $400 000
i.  Forage species (2009RFP habitat, ST, NOAA)

HNFPEER is seeking proposals that will improve our understanding of forage species ecology in Alaska
marine ecosystems. Here we wish to focus on species such as zand lance, capelin (and other marine
smelts), lanternfishes, euphausziids, etc, that are not commercial or otherwise well-studied taxa (such as
herring or juwenile Pollock) We are mainly interested in biclogical features that are important to
predators, such as: distribution and abundance, school density, factors affecting recruitment, seasonal and
annual variability in abundance or availability to predators.

b. Seabirds $400,000

Proposals directed toward the study of seabirds should be focused on one of the topics listed below. Alse
see seabird research related topics under Cooperative Research.

i Influence of non-breeding season conditions on population dynamics (2009 RFF)

The MPEER is seeking proposals that aim to determine migration patterns andfor the location of wintering
grounds for seabirds in combination with efforts to assess the influence of natural and anthropogenic
stressors on seabird populations during this time.

ii. Seabird — forage fish ecosystem relationships (2009 R FFP)

NPEB continues to seek proposals that will exploit the utility of seabirds as indicators of forage fizh
stocks, e g, of fish community composition, distribution, abundance, recruitment, and/or population
dynamics. MPEB iz particularly interested in using seabirds for monitoring prey stocks (e g, euphausiids,
capelin) that are also used extensively by important commercial fish species.

iii. Small or declining populations (2009 RFF)

The MPEE is seeking proposals that:

a)  Gather appropriate demographic data (e g, breeding success, survival) that may be lacking but
needed for understanding why populations are declining,

b)) Inwvestigate environmental or anthropogenic factors contributing to population declines (e.g,
predation, diets versus food supply, pollution) with particular focus on factors that may depress
reproductive success or increase mortality at sea and over winter; or,

o) CQuantitatively describe critical habitat use, with particular focus on terrestrial habitats that are
important for breeding or marine pelagic habitats that constitute important foraging grounds.
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t. Humans (2008 RFF) $200,000
Proposals directed toward the study of humans should be focused on one of the topics listed below.

1. Social and economic studies of bycatch and bycatch mitigation (2008 EFP, Science FPlan)
Eesearch is needed on methods for assessing the economic and soctal costs of bycatch and bycatch
reduction efforts. This includes studies that evaluate the performance of bycatch control methods and the
costs borne by fishery participants. Also of interest are studies of the broader social and cultural value of
bycatch species to stakeholders beyond those in the fisheries producing the bycatch,

4. Other Prominent Issues $200,000

1. Contaminants (2008 RFP)

The NPEER will consider proposals that address any of the resource priorities identified in the Science

Plan, including studies of sources, transport, effects, and accumulation of contaminants in subsistence,
recreational and commercial species and other ecosystem components.

4. Cooperative Research with Industry $400,000

The Board 12 requesting proposals that address one or more of the research priorities 1dentified below arnd
engage the fishing ar oil and gas indusiries, ar others, as appropriate.

1. Fislung Industry
1. Gear modification (2009 RFP, NOAA NPFMC, ADGF)

Areas of interest include gear modifications to reduce habitat impacts, gear loss, interactions with non-
target species of fish, avoidance or minimization of interactions with marine mammal or seabirds, and
improvements for catchability and selectivity, especially for cod and Bering Sea Crab.

2. Fisheries mteraction, especially bveatch (2009 EFFP, SP, NOAA, NPFMC, ASLC, Science
Plan)

Global fishery control rules attempt to prevent owerfishing on a broad regional basis, yet non-random
patterns of fishing may cause undesired impacts on other essential non-target marine species. MNPEE is
seeking cooperative research proposals that fully evaluate the effects of fishing on other components of
the ecosystem (e g marine mammals, seabirds, benthic species), including trophic competition and by-
catch.  Proposals submitted to this category could also include marine spatial planning as a means to
address fisheries interaction issues.
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Databases
Design
Metadata
Source Data
Use of Data

Maps
North Pacific
Alaska
Canada
Russia

People
Working Group

Products
Resources
Links

NPPSD Home

FSID

Z) ata on the pelagic
distribution and abundance

of zeabirds are critical for
understanding the bagic ecology of
marine birds, monitoring
population trends, assessing
umpacts of human activities,
identifying critical marine
habitatz, and educating the public
about zeabird congervation. To
address these needs, the U.8. Geological Suwivey and U.S.
Fizh and Wildlife Service have undertaken the task of
congolidating and providing comprehensive geographic data
on the pelagic distribution of seabirds m Alaska and the
North Pacific.

The North Pacific
Pelagic Seabird
Database (NPPSD)
project has collected

. data from researchers
. Canada, Russia,
and the U.S. (1972-
2003). Currently we
are working on
mtegrating these different datasets into a single database that
will be available over the internet through an ARC/IMS
mterface. The NPPSD will be an ongoing project that will
gerve as arepository and server for future pelagic survey
data from the North Pacific.

2 USGS

science for a changing world



NPPSD Samples
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a3 Group Size

Short-tailed Albatross
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Data for maps of Short-tailed Albatross (STAL) distribution come from a different database than the other maps in
this Atlas. The STAL database was compiled from observations of STAL made by fisheries observers, biologists
and bird-watchers on various ships of opportunity. In contrast to other NPPSD observations, no effort data ar
associated with these STAL observations. The STAL database was compiled by Jenny Wetzel and John F

USGS Alaska Science Center for Greg Balogh, USFWS Endangered Species Office, Anchorage, a

collaborative USGS/FWS project. Updates to this database can be found in the future on the NPP
http://www.absc.usgs.gov/research/NPPSD/
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Seabirds as indicators of marine food supplies:

Cairns revisited

John E. Piatt™, Ann M. A. Harding"?, Michael Shuliz!, Suzann G. Speckman®,

Thomas L. van Pelt!, Gary 5. Drew!, Arthur B. Kettled

"US Geologlcal Sarvice Alaska Sclence Centar, 1011 E. Tuder Rd., Anchorage, Aliska #9503, USA

Alzka Paclc Universily, Evviroanenlal Sdence Depa riment, -l]l]lUuI'P:ni hy Or., Anchorage, Alaska 00508, USA
Tachool ol Aquallc and Fkbnn- Scknces, Unlverslly o] Waskinglon, 1122 ME Baal Sk, Scatlk, Washl 1glon 88105, USA
*Alaska Marl llme Nallosal W1ldils Eeluge, US Fik and Wildl e Service, 23355 Eachenak Bay Dr., Homer, Alaska 06604, USA

ABSTRACT: In his seminsl paper sbout using seabirds a5 indicators of marine food supplies, Calts
[LE57, Bdol Ooaanogr 5:261-271) predicied thai (1) parametars of ssabitd belogy and bahavior woukl
vary in curvilinear fashion with changes in food supply, [2) the threshold of pray danstly over whdeh
birds responded would be different for @ach parameter, and (3 differenl seabird spackes woulkl
Tespond diffarenily to variabon in foeod availability depending on foraging bahavior and abdity 1o
adjust iima budgels. Wae lesled these predictions using data colkecied at colondes of COMUIMON mMurre
Uria aalge apd black-legged kitlbwake Risra ridactyls in Cock Inkd, Alaska. [1) O 22 seabird
Tesponsas fifed with near and noo-linear funcllons, 16 responses cxhibited significant arvilinear
shapes, and Akalke's indormation cribtadon (A1) analysis Indicaled thal curviinear funcbons pro-
wided the besi-tibng medal for 12 of fhose. [2) However, thare wers few diffanances among para-
maders i thedr hrashold 1o prey density, presumably because mosd responses wimalely depend
upon a single threshaold for pray acquisibon ai sea. (3] There were simiaribies and some differencas
in howw species responded bo varlability In pray density. Bolh muarres and kiitwakes minimized vari-
abdlity [CV < 15%] In thelT cwn body condition and groswih of chicks in the face of high annual vari-
abdlity (CW = 60°%) In local prey dersity. Whareas kilbwaks breading siccess (O = 635, T° = 053]
Teflecied prey variabdity, murre bresding succass did nol (S = 20%, 1 < 0,00, [ appears ihal mur-
Tas were able bo tadfer bresding success by raallocabing discrallonary ‘loading” iima o foraging edforl
in respomsa (i = 0.64) 1o declirdng prey density. Kitliwakes had litle or oo discrallcnary iimsa, so
fledging success was a more direc] funcbdon of local pray density. Implicalions of fhese resulks foc
using ‘seabirds as indicabors’ are disonssed.

KEY WORDS: Ecological indicators - Saabdrds - Food availabdlity - Thrasbold - Funcdonal responsa -
Fradator-prey dynamics
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INTEODUCTION

Armual global fsheries landings are  currently
=0 million t, and seabirds worldwide consums stmiac
quankiiies of fAsh (Brooke 20d4). Wilh such strong
depamdance on sharted resources, I i not aurpeising
1hat we Jook 1o seabirds for addilional Insghls inko iba
slatus of fish slocks and iba healih of marine ecosys-
fams [Calrns 1027, Monleveschi 1003, Furnaess & Cam-
phuysen 1067}, For this purposs, saabirds odfar maoy

*Ematl: [chn_plaibdusgs gov

advanlages. They ara highly visible at sea, and largs
murmbeTs gather annually bto reproduce st colonles
where 1t 15 cdban possible to sludy the belogy of several

specias in great dedall evary year.
Howeyer, care musl be laken when inderprating

seabird data as a proxy for Hsh abundanca (Furness &
Camphuysan 1097) because differen] components of
seabitd béology may respond differently 1o pray flucia-
ators, snd Taspansas also vary among species. Twenty
years ago, Caltns [18EF] published a sorminal paper in

€ [ober-Resgarch 1007 . www inl-ras.com

which ha sought to clarlfy Telabomships batween
saabirds and ibair food supplics. He predictad that
mary resporses of seabdrds to fluctustions oo prey
abundance would be nomn-Unear, and further, ihal dif-
ferenl paramaters nach as growth rakes, breeding suc-
cess or sarvival would respond over differend ranges
of prey density [around ihteshokls, Fig. ). Fnally, ba
pracicied hal differen seabind spacks would Tespond
differently depending oo hedr diel and ability b adjus
lima budgels. Cairns had 1 main objecthves in his
analysis: (1) 1o ‘develop an lntegrated syslem of paca-
matar maaniremant fhal indicates food avaflabdlity
cwar tha Tull spacirum of fesdlreg corlilons' and (2] ‘o
sitmulale rigorous lesis of the proposed relallonstps’
Ip- 262].

Since Cairns' paper was published, there have boen
4 fenw coordinaloed siudies of seabind blology in relalion
1o prey atamdance fa.g. Monaghan et al. 1085, 1964,
Hamer ot al. 1001, 1063, Utlley at al. 1004, Fald ol al.
20605, Fredarikesen &l sl 20065], buk nions wara desloned
1o eaplicitly lesl Calrns' pradicons. In order 1o fOesh
out funcllonal Tesponse ourves, one needs dala col-
Iecled over a wide range of prey dersitas [Flait 1000,
For most seabitds and parameders, ibds has smply
not been dons [Furoess & Camphuysen 1907, owing
largedy o iba oost and echnical dificul les of measur-
ing forage fish abundanca over the tmes and spaces
Telkavani o seabird colonkas

Following 1he 1088 Exxon Waldex' ol splll in Alaskca,
undarstandiney how seabirds had respondad bo com-
amrenl large-scale fluclusllons 0 prey abundance
was paramount to undersianding iba effects of iha
spill Hsel (Anderson & Platl 1900). Wi ibarefora used
Caltns’ bypolheses as 4 framework for examining rela-
llonships balweamn seablrds and thedr pray i iba Suld
of Alaska [Flatt & Harding 2007) . Cur stody constioled
4 naiural exparimant bo resolve predator—pray fune-
lonal relalicmshdps by studying 3 clesely siuaied
colomles with markedly difersnt prey flelds cvar a
5 yr period. Thesa colondes diffared in other respects
beskles local prey densily [eg, prey disiribuilon,
colemy siza), but the sgnal from spatio-temporal var-
ablfly in prey abundancs overwhelmed ofher Sources
of variabilily, permiiting us to resobve many funcbanal
pradalor -pray relallcmships [Speckman 2004, Flait &
Harding 2007, Harding e al, 2007},

In the presanl paper, we uss resuls of ocur nafural
experimenl to tesl Calrng [L0E7) 3 pradicons aboul
1he form and variation of seabird resporses fo changes
in lecal pray demnsity. We plol dala collectad on a dozen
different parameders of braeding and bahavier {rom
common murres Uria aalge and black-legged koid-
wakes Msoa tndactyla agalnst prey denstty estimated
from hydro-acoustc survays. Wa analyze the 11 of
paramader respomnses 1o vanous near and noo-lirear
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Flg. 1. Cairns' predicied relationships beiwean population

ard hehavioral paramstars of Seabinds and tedr food supply.

Diashed vartcal Hnes Iodlcabe sppromimshe threshold o hall-

way point in parameier Tesponse 1o change Lo prey densty.
B ndtked Irom Catrns (LOEF)

models usng ragresson and AT analyses, compars
threshols ameng parameters, and then compare Ta-
sporses and thresholds between murres and kfid-
wakaes. Implcallons of 1base ranilbs for using saabdrds
as Indicators are discussed within iha framework of
Calrns' origioal hypoihests.
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®North Pacific Research Board
seabird research priorities

®North Pacific Pelagic Seabird
Database

®Functional relationships between
seabirds and forage-fish

®Marine Ecoregions
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