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5xxon Valdez Oil Spill Trustee Council
645 G Street, Suite 401. Anchorage, AK 99501-3451 907/278-8012 fax:907/276-7178

September 25, 2000

Dear Workshop Participant:

Thank you for participating in the October 12-13, 2000 annual workshop sponsored by
the Exxon Valdez Oil Spill Trustee Council. In past years, the annual workshop has
provided a forum for oil spill restoration investigators to showcase the results of their
research and monitoring efforts, as well as an opportunity for researchers to exchange
information and their current state of knowledge of the northern Gulf of Alaska across
disciplines.

This year's workshop differs from those in the past, in that it will serve primarily as an
intensive work session to help produce a Draft Monitoring and Research Plan for the
northern Gulf of Alaska as part of the Trustee Council's GEM-Gulf Ecosystem
Monitoring-program.

What you need to do before the workshop
Most of the materials you will need to participate in the workshop are included in this
binder. Your participation will be most constructive if you can review the binder in detail
and start thinking about the questions identified for each session. The questions are
meant to stimulate the initial discussion, not limit it. You need to bring your personal
expertise (or that of your agency or organization) regarding various aspects of marine
monitoring and the northern Gulf of Alaska ecosystem. If you have additional proposals
or ideas that you think should be included in the Draft Monitoring and Research Plan,
you should bring them on diskette if possible.

What this binder contains
This binder contains two major sections: "Scientific Background" and "Draft GEM
Monitoring and Research Plan". The Scientific Background section is an update of
Section IV of the GEM Science Program NRC Review Draft, April 21,2000 (hereafter
the "GEM Program document"). This section provides the overall scientific background
that forms the basis for development of the Draft Monitoring and Research Plan,
including guidance from past and existing programs, a description of the Gulf of Alaska
ecosystem and a conceptual model of how that system works. In addition, definitions of
acronyms and associated web sites are included.

The Draft GEM Monitoring and Research Plan section presents a "straw dog" of a draft
plan. It consists of summaries of 42 proposed components organized in three ways:
"by theme," "by scientific discipline" and "by ecological question." We have chosen the
theme approach as our primary means of presenting and discussing the components,
and for that reason, more detail is given on the individual themes, including preliminary
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hypotheses and strategies The components are also presented by sCientific discipline
and by ecological question In order to provide additional perspectives from which to
analyze the draft plan for completeness and sCientific Integrity Additionally, each
component IS described In detail on separate pages Any additional components you
might want to recommend at the workshop will be considered In conjunctIon with
these-or similar-themes, discIplines and questions

Relationship between the GEM Program document and the MOnitoring & Research Plan
Most of you are familiar with the GEM Program document dated April 21, 2000, which IS
currently undergoing review by the National Research CounCil Our current thinking IS
that the final GEM document Will likely consist of two volumes Volume I will be the
current sectIons I-III In the GEM Program with background informatIon, the vIsion for
GEM and the northern Gulf of Alaska, and the structure and approach for the overall
program Once finalized, these sections of the GEM Program document should stand
for a long time Volume II will consist of those sections that need to be reviewed and
modified at least every five years, but probably more frequently as Informatlon.-becomes
available the current Section IV In the GEM Program document-which descnbes our
current understanding of the northern Gulf of Alaska ecosystem and other programs
and projects underway In the region-and a long-term mOnltonng and research plan

Where we are In the process
The following schedule lays out the proposed tlmellne for completing the GEM documents

Trustee CounCil commits to long-term mOnitoring and research program as major use of
Restoration Reserve, March 1999
Staff prepares draft GEM Program document In consultation with sCientists, resource
managers, public advIsory groups, Trustee agencies, and general public, March 1999-Aprll
2000
Submit draft GEM Program document to National Research CounCil (NRC), April 21, 2000
NRC review committee meets on GEM Program document, June & October, 2000
Focus groups with regional emphasIs meet on Draft Monrtorlng & Research Plan, July &
August 2000

• Workshop on Draft MOnltonng & Research Plan, October 12-13, 2000
• Revise Draft Monrtorlng & Research Plan, October 13 - November 24, 2000* _

Trustee CounCil conSiders Draft MOnitoring & Research Plan, November 27,2000*
Public review of Draft Monitoring & Research Plan through January 12, 2001*
Trustee CounCil adopts Draft Monrtorlng & Research Plan for National Research CounCil
review January 15, 2001 *
NRC interim report on GEM Program document to Trustee CounCil, February 2001 *
NRC begins review of Draft Monrtorlng & Research Plan, March 2001 *

• NRC final report on GEM Program document and Draft Monrtorlng & Research Plan to
Trustee CounCIl, November 2001 *

• GEM Program document and Draft Monrtorlng & Research Plan reVised, November 2001­
January 2002
Final GEM Plan, Volumes I and II, adopted by Trustee CounCil, January 2002*
First GEM Invitation for Project Proposals based on adopted plan, proposals due April 15,
2002*

• Trustee CounCil approves first GEM work plan, August 2002*
Implementation of first GEM work plan begins, October 1, 2002

* mdlcates tentatIve dates
T



(~ \ What happens at the workshop
\ We have tried to organize the agenda to obtain the most Input as possible from your

participation The first morning IS a plenary session that sets the stage for a day and a
half of intensive, small group work sessions These sessions will be used to look at the
straw dog draft plan enclosed In thiS binder from a variety of perspectives by "theme",
by "discipline", by "question", and by several overarchlng "Issues" We want to see If
the plan holds up following thiS scrutiny or how It needs to be modified Each theme
write-up lists a number of questIons to be addressed In the indiVidual work seSSions, as
do the discipline, question and Issue summary pages Some of these questions cross
all the seSSions, others are tailored to a speCific session These questions are meant to
be the starting pOint for diSCUSSion and not to be limiting Please read the introduction
to the Draft MOnitOring and Research Plan very carefully It Includes Information
Important to understanding how the draft plan was developed

What happens after the workshop
In the back pocket of your binder you Will find a Draft MOnitOring and ResearcA Plan
evaluation form We expect to get detailed feedback on all of the pieces of the plan
dUring the workshop However, the evaluation form proVides an opportUnity to respond
on the overall plan, the use of themes, the chOice of particular themes, and the
proposed approach to development of the plan These broader questions may not be
captured In the work sessions themselves, and we want to make sure you have every
opportUnity to give us your Input After the workshop, the session faCIlitators Will submit
their notes to the Restoration Office Staff WIll evaluate Input from the workshop, as
well as Input from those unable to attend but who submit comments, In view of the GEM
Program document A ReVised Draft MOnitOring and Research Plan Will be produced
and Circulated for public review and comment, tentatively In early December through
mid-January

The schedule deSCribed above for the completion of the GEM MOnitOring and Research
Plan IS very ambitiOUS Depending on the amount and kinds of Input from workshop
partiCipants, peer reViewers, other SCientists, stakeholders, and the public, conSiderable
reVISion may be reqUired which could result In delays In the schedule Howev.er, given
that Implementation of GEM Isn't expected to begin until October 2002, there IS time to
do the Job right Your help at thiS stage of the process IS greatly appreciated

Sincerely,

~':n
Executive Director
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IntroductIOn

The SCientific Background descnbes and orgamzes the sCIentific mformatlOn avaIlable to gUIde
the Trustee CouncIl as It develops and Implements GEM It mcludes

• a synthesIs of the hterature record on the phySICS and biology of the Gulf of Alaska,
based upon pnor regIonal sCIentific plannmg efforts and current understandmg,

• a descnptlOn of other momtonng and research efforts m the regIon by agency and
program,

• a descnptlOn of the sCIentific "conceptual foundatIOn" of the GEM program, WhICh
explaIns how phySical processes govern bIOlogIcal prodUCtlvity of valued manne
resources and poses ecological questIOns relatmg to food production, habItat hmitatIons,
and removals by fishmg and other human actiVIties,

• a hst of commonly used acronyms, many of WhICh are eXlstmg momtonng and research
programs, wIth defimtIons and web lmks

The document differs somewhat from the verSIOn supphed to the NatIOnal Research CouncIl
In Apnl 2000 due to the normal processes ofupdatmg sCIentific mformatlOn, respondIng to
comments received, and correctmg errors and omISSIons

A GUldance from PrIor Programs

1 ComprehensIve InvestigatIOns and ReViews

Antecedents of the GEM program prOVIde guIdance A manne SCIence planmng document WIth
a broader geographiC scope, the Alaska RegIOnal Manne Research Plan (ARMRP) (ARMRB 1993),
was prepared under the U S RegIonal Manne Research Act of 1991 For all manne areas of Alaska,
IncludIng the GOA, the plan prOVIded five elements that are ofmterest to the GEM program 1) an
overvIew of the status of manne resources, 2) an mventory and descnptIon of current and anticIpated
manne research, 3) a statement of short- and long-term manne research needs and pnontIes, 4) an
assessment of how the research and momtonng actiVIties under the program take advantage of
eXIstIng proJects, and 5) descnptlOns, time tables and budgets of research and momtonng to be
conducted under the program The current GEM document does not address element five, SInce that
IS the ultimate goal of the three-year process of ImplementatIOn to be completed by October 2002
ARMRP goals express the sCIentific needs of the regIOn as of 1992, and they are still qUIte relevant
to the GEM effort

• DIStIngUISh between natural and human mduced changes m manne ecosystems of the
Alaska RegIOn,

• DistInguish bet\veen natural and anthropogemc changes In water quahty of the Alaska
RegIOn,

• Stimulate the development of a data gathenng and shanng system that wIll serve sCIentists
In the region from government, academia, and the pnvate sector In deahng WIth water quahty
and ecosvstem health Issues, and

• PrOVide a forum for enhancIng and maIntaInIng broad diSCUSSion among the manne
sCientific community on the most dIrect and effective way to understand and address Issues
related to maIntaInIng the regIon's water quahty and ecosystem health

2
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Further gUIdance IS avaIlable from nearby ecosystems The Benng Sea has warranted a
comprehensIve plannmg effort due to concern over long-tenn declmes m populations of hIgh-profile
specIes such as kmg and tanner crab, Steller sea hons, spectacled elders, common murres, thIck­
bIlled murres, and red-legged and black-legged kIttIwakes (DOI-NOAA-ADF&G 1998b) The
VISIOn of the federal-state regulatory agencIes for the Benng Sea Ecosystem Research Plan (BSERP)
(DOI-NOAA-ADF&G 1998a) IS conSIstent WIth the mISSIon statement of the Trustee CouncIl
(SectIOn II A) "We enVISIOn a productive, ecologIcally dIverse Benng Sea ecosystem that WIll
provIde long-tenn, sustamed benefits to local commumtIes and the nation" The basIC concepts of
the GEM program are also conSIstent wIth the overarchmg hypotheses of the plan

• Natural vanablhty m the phySIcal enVIronment causes ShIfts m trophIC structure and
changes m the overall prodUCtiVIty of the Benng Sea

• Human Impact leads to envIronmental degradatIOn, mcludmg mcreased levels of
contammants, loss of habItats, and mcreased mortality on certam speCIes m the ecosystem
that may tngger changes m speCIes compOSItIOn and abundance

Further, four of the research themes of the Benng Sea -- varIabIlity and mechanIsms m the
phySIcal enVIronment, mdlvldual speCIes responses, food web dynamICS, and contammants and other
mtroductIons -- are closely aligned WIth the baSIC mISSIOn established by the Trustee CounCIl
Current research programs for the Benng Sea (DOI-NOAA-ADF&G 1997) often overlap WIth the
programs Identified for the GOA

AddItional gUIdance for GEM plannmg IS aVailable from work on the ArctIC Ocean Both the
Gulf of Alaska and the Benng Sea are linked to the Arctic Ocean through atmosphenc and oceanIC
processes A strategIc plan for arctic manne SCIences has been submItted to the National SCIence
FoundatIOn (NSF) by the Arctic Research ConsortIUm of the Umted States (Aagaard et al
1999,Aagaard et al 1999) The overall recommendatIOn of Manne SCIence In the ArctIC A Strategy
IS conSIstent WIth ARMRP and BSERP "Understandmg the past and present ArCtIC IS essential to
predIctmg Its future and to evaluatmg the global effects of changes m thIS uruque regIOn [and
penpheral seas]" (Aagaard et al 1999 page IX) AddItIOnal recommendatIOns of partIcular relevance
to the GEM mISSIOn mclude expandmg momtonng and research to understand the manIfestatIOn of
global climate change m the Arctic from both global and regIOnal perspectives and establIshmg
mternatIOnal and mteragency coordmatlOn and cooperation m developmg the mfrastructure for
momtonng

2 SCIentIfic Legacy of the Exxon Valdez 011 Spill

EcologIcal knowledge gamed m the decade followmg the 011 spIll fonns a substantial portIon of
the foundatIon of the GEM program The Trustee Council recognIzed early m the restoration
program the need for baSIC ecologIcal mfonnatIon to evaluate recovery of mJured speCIes The
recovery status of each affected resource IS based to the extent pOSSIble on knowledge of the
resource's role m the ecosystem The Trustee Councl1's SCIentIfic legacy pomts toward the need to
understand the causes of populatIOn trends m mdlvldual species of plants and ammals through time
Understandmg the causes of populatIOn trends leads to the need to separate human effects from those
of climate and mteractIOns WIth related speCIes

The studies conducted by the trustee agenCIes and their contractors Since 1989 have resulted m
over 300 peer reviewed sCientific pubhcatlons, doctoral dissertatIOns and theses A current
blbhography of pubhcatlOns sponsored by the Trustee Councl! IS avaIlable on the councIl's webSIte

3
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or on request to the Trustee CouncIl In addition to much specIfic mformatIOn on the effects of 011 on
the biota m the spIll area, the studies also provIde a wealth of ecologIcal mformatIOn

As a result of the mformatton gathered dunng mdividual research projects and three ecosystem­
scale mterdisciphnary research projects, the SCIentific legacy of the Trustee CouncIl mcludes a WIde
range of mformatton TOPICS covered by Trustee CouncIl-funded studIes mclude phYSIcal and
bIOlogIcal oceanography, manne food web structure and dynamICS, predator-prey relatIOnshIps
among bIrds, fish, and mammals, the source and fate of carbon among speCIes, developmental
changes m trophiC level withm speCIes, manne growth and survIval of salmon, mtertIdal commumty
ecology, and early hfe hIstory and stock structure m hemng (A compendlUm of Trustee CounCIl
projects by fiscal year, as 'Well as a complete hst of final and annual reports for projects, are avaIlable
on the councIl's webSIte or on request to the Trustee CouncIl)

The Sound Ecosystem Assessment (SEA) IS the largest of three ecosystem-level projects
undertaken by the Trustee CouncIl Over a penod of seven years, SEA brought together a team of
SCIentIsts from many dIfferent discIplmes to understand the bIOlogIcal and phYSIcal factors
responsIble for producmg hemng and salmon m PWS Fmal products from SEA have not yet been
completed When report wntmg IS complete, SEA IS expected to proVIde mformatton on bIOlogIcal
and phySIcal oceanography that could be used by the Alaska Department ofFIsh and Game m ItS
hemng and salmon management programs In thIS regard, SEA IS expected to gIVe managers a set
of mteractmg numencal models capable of simulatmg the dynamIC processes mfluencmg the
survIval and productIVIty ofJuvemle pmk salmon and hemng m PWS SEA has already prOVIded
new observatIOns of ocean currents, nutnent levels, mIxmg of water masses, salImty, and
temperatures The new observatIOns have made pOSSIble models of how phySIcal factors mfluence
plant and ammal plankton, prey, and predators m the food web

The two other ecologIcal studIes are also m the final stages of completIOn Both are expected to
proVide mformatton that Will be of use to natural resource management agenCIes The Nearshore
Vertebrate Predator (NVP) project IS a SIx-year study of factors hmltIng recovery of two fish-eatmg
speCIes, nver otters and pIgeon gUlllemots, and two mvertebrate-eatIng speCIes, harlequm ducks and
sea otters The Alaska Predator Ecosystem Expenment (APEX) IS an eIght-year study of ecologIcal
relatIOns among seabIrds and theIr prey speCIes The NVP project has contnbuted to understandmg
of the hnkages between terrestnal and manne ecosystems (Section D ) by studymg key speCIes at the
mterface of these systems The APEX project has contnbuted understandmgs of the cntIcal nexus
between productivitIes of manne bird populatIOns and fish speCIes In addition, analySIS of food
selectIOn by manne birds shows promIse of provldmg abundance estimates for key fish speCIes, such
as sand lance and hemng

B EXlstmg Agency Programs and Projects

Most major mformatton-gathenng programs of the GOA are diVISIble mto three major
categones large animals or macrofauna (birds, mammals, fish, shellfish), oceanography (phYSical,
chemical, geological and bIOlogical) and human use (land and water use, water quahty,
contammants)

The Alaska Department ofFish and Game, the U S Department of the Intenor and the National
Oceanic and Atmosphenc Administration's National Manne Flshenes ServIce are the pnmary
mOnltonng agencies for macrofauna Samphng efforts for macrofauna are typically focused on the
GOA or smaller areas, mcludmg PWS, Cook Inlet, Kodiak and the Alaska Penmsula The NatIOnal
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AeronautIcs and Space AdmimstratIon and the NatIonal Oceamc and Atmosphenc AdmImstratIon
are the pnmary sources of oceanographIc data, mcludmg data on zooplankton, phytoplankton and
pnmary productiVIty Notably absent are momtonng or assessment programs for large plants, such
as kelp and other large manne algae Oceanography programs often mclude the GOA as part of a
larger program The U S EnvIronmental ProtectIon Agency, U S Forest ServIce, Alaska
Department of EnvIronmental ConservatIon and Alaska Department of Natural Resources all
momtor certam human uses of lands and waters and the Impacts of human use on resources, as do
several nongovernmental orgamzatIons

A summary of the major programs conducted by the Umted States, State of Alaska,
transboundary orgamzatlons and nongovernmental orgamzatlons follows These programs have
been mcorporated mto a database, whIch WIll mclude projects that are actIvely collectmg data as
well as projects that are no longer actIve InactIve projects contam consIderable valuable hlstoncal
mformatlon relevant to the productIon of plants and anImals m the GOA SectIon H contams a
reference lIst of commonly used acronyms and web sIte lInks for these programs and others

1 State of Alaska

Alaska Department of EnvIronmental ConservatIon (ADEC) The DIVISIon of AIr and Water
QualIty (AWQ) IS concerned wIth publIc health and envIronmental problems throughout Alaska
The Year 2000 statewIde water qualIty assessment IS a project to descnbe the nature, status and
health of Alaska's waters, and to IdentIfy restoratIon and protectIon needs The AWQ also momtors
ambIent water qualIty through the State Water DIscharge PermIts and CertIficatIon program and the
Non-Pomt Source Water PollutIon Control program DIscharge permIts, such as that for the Alyeska
Manne Termmal m Valdez, reqUIre that the permltee momtor both surface water and ground water
for such contammants as petroleum, PCBs and heavy metals Momtonng data from about 3,000
sItes statewIde (1,000 of""hlch are m the 011 spIll regIOn) are stored m the Contammated SItes
Database The Non-Pomt Source Water PollutIon Control program keeps a lIst of "ImpaIred
waterbodles," that IS, waterbodles that do not meet state water qualIty standards ADEC also funds
non-pomt source water pollutIon momtonng projects WIth funds authonzed by Congress under
SectIOn 319 of the Clean Water Act and admlmstered by the EnVIronmental ProtectIon Agency
(EPA)

ADEC has awarded EPA 319 funds to several cItIzen-based momtonng programs, such as the
Cook Inlet Keeper's water momtonng program m lower Cook Inlet, the KenaI Watershed Forum,
and wetlands studIes by the Nature Conservancy In partnershIp WIth other agencIes, ADEC IS
developmg a bIOassessment project m the Cook Inlet bIOregIOn ThIS project seeks to develop
protocols for water samplmg that are better SUIted to condItIons m Alaska than the current samplIng
protocols

The Cook Inlet InformatIon Management and Momtonng System (CIIMMS) IS a proJect, funded
by the Trustee CouncIl, to develop a webSite for findmg, contnbutmg and shanng mformatIon for
the Cook Inlet watershed regIOn CIIMMS IS mtended to support momtonng, management and
restoratIon of natural resources, m additIon to data sets and software relevant to understandmg the
ecologIcal status of thIS regIon

The DIVISIOn of EnVironmental Health routmely tests and certifies clams from commerCially
harvested shellfish beaches and shellfish farms for paralytiC shellfish pOlsonmg (PSP) The dIvISion
also mOnitors PSP m kmg crab m PWS and m Dungeness crab and Tanner crab In PWS, Cook Inlet

5
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and Kodiak Island The Contammated Sites program momtors superfund Sites, abandoned mIlItary
sites and other contammated SItes throughout the state

Alaska Department ofFish and Game (ADF&G) The DIVISIon of CommercIal Fishenes does
substantIal momtonng of salmon and other anadromous fish speCies, hemng, crabs, shnmp and
several other mvertebrate speCies, and some speCIes of mammals ADF&G IS responsIble for the
GOA portIOn of the Coded Wire Tag database, WhICh contnbutes to understandmg ocean
dlstnbutIons of salmon The department's pomt of sales (fish ticket) mformatlOn supports
understandmg of abundance and dlstnbutIon of salmon, crabs, hemng, and other species ADF&G
has extensive hlstoncal mformatlOn on the dlstnbutlOn of some species of crab and shnmp m the
GOA from Southeast Alaska to the AleutIan Islands ADF&G has archives of scales and size at age
from salmon and hemng that enable understandmg of hIStoncal manne growth regimes

An extensive archive of genetIc data on chum, sockeye and other species of salmon IS bemg
assembled by ADF&G m cooperatIOn With NMFS and agenCIes of natIOns partlclpatmg m the North
PaCific Anadromous Fish CommiSSIOn (NPAFC) The data enhance understandmg of the oceanIC
dlstnbutlOn of salmon, and thereby contnbute to understandmg oceanic regIme shifts ADF&G also
conducts genetic research on crabs, some rockfish, hemng, and pollock

The ADF&G and cooperatmg regIOnal aquaculture aSSOCiatIons also collect some phySical and
biological oceanographIc data, such as Kodiak nearshore sea surface temperatures, KItol Bay
zooplankton biomass (Kodiak), and PWS zooplankton settled volumes The ADF&G SubSistence
DIVISIOn's Whiskers database on subSistence harvest ofmanne mammals IS part of a larger NOAA
sponsored program In additIOn, the Wlidhfe ConservatIOn DIVISIOn momtors harbor seals m
cooperatIOn With NMFS

The Sport Fish DIVISion conducts port samplIng of groundfish for mformatlOn about the
recreatIonal effort, catch and harvest of rockfish, lmgcod and halIbut m the northern GOA ThiS
project conSIsts of catch samplIng and angler mtervlews The SubSIstence DIVISIon collects data on
subSistence fish and shellfish harvest The HabItat DIVISIon momtors the effect of certam activIties
on anadromous fish streams Smce 1990, the diVISIOn has been momtonng comphance WIth the
Alaska Forest PractIces regulatIons on pnvate land Smce 1998, the Habitat DIVISIOn has been
researchmg the effects of stream crossmg structures on fish habitat and fish passage on the KenaI
Pemnsula Note that most ADF&G manne programs serve to proVIde mformatlOn to NOAA
programs

Alaska Department of Natural Resources (ADNR) The ADNR momtors certam uses ofland
and resources on state lands and waters The DlvlSlon of Oil and Gas performs field mspectIons of
actIVItIes on state Oil and gas leases The DIVISion of Forestry momtors complIance WIth the terms
of state tImber sales The DIVISion of Parks and Outdoor Recreation tracks use of state-owned
recreation faCIlItIes such as campgrounds, cabms and parkmg facliltIes Penodlcally, staffmspect
these faCIlIties The DIVISion ofMmmg, Land and Water Issues aquatic farmmg permits, shore
fishery leases and other permits and leases for use of state-owned tIdelands and uplands The
DIVISIOn mamtams statIstics on the number of applIcatIOns submitted and Issued and momtors
complIance With terms and conditIOns of permits and leases

Alaska Department of Commumty and Economic Development (ADCED) Each year, the
department's DIVISion ofTounsm pubhshes Alaska ViSItor Arrivals and the Alaska VisItor Industry
ECO/lOnllC Impact Sun!v These studies are based on secondary data No field surveys have been
conducted since the 1993-1994 Alasf...a ViSllOl Statistics P,ogram IJI
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Alask.a Department of Health & SocIal ServIces (ADHSS) The DIVISIon ofPublIc Health has
conducted several retrospective studIes of contaminatIOn In SubSIstence foods One study exammed
20 years 0 f data on trace metal analySIS In manne mammals and another exammed the occurrence of
contaminants In SubSIstence foods, WIth an emphaSIS on methylmercury, cadmIUm and PCB levels

Alaska SCIence and Technology Foundation (ASTF) The ASTF was establIshed m 1988 by the
Governor and the State of Alaska LegIslature It's purpose IS "to promote and enhance, through
baSIC and applIed research and the development and commercIalIzation of technology, economIC
development and technologIcal mnovation m Alaska, publIc health, telecommUnICatIOns, and the
sustained growth and development of Alaskan SCIentIfic and engmeenng capabIlIties" GEM and
ASTF share Interests In development of technologIes for resource assessment

UnIVerSIty of Alaska The UnIVerSIty has extenSIve programs that are relevant to GEM Four
federally and state supported programs withm the UnIVerSIty system are expected to prOVIde the
International Arctic Research Center substantial expertIse and mfonnatton of mterest the School of
Fishenes and Ocean SCIences, the Sea Grant Program, the NatIOnal Underwater Research Program,
and the Institute of SOCIal and EconomIC Research

Institute ojMarzne SCIence (IMS) School ofFIshenes and Ocean SCIences SCIentists assOCIated
WIth IMS have compIled much of the histoncal data relevant to the GEM program IMS produced
the comprehenSIve reVIew (Rosenburg 1972) In preparatIon for the extenSIve and intenSIve
envIronmental studIes sponsored by the Mmerals Management ServIce In the 1970s (Hood and
Zimmennan 1986) The IMS mamtaInS a histonc database of oceanographIc measurements from the
GOA, and It currently operates the RN Alpha Helre, a 133-foot research vessel, for the NatIonal
SCIence Foundation

Pollock ConservatlOll Cooperatlve Research Center (PCC) School ofFIshenes and Ocean
SCIences (SFOS) The SFOS operates the PCC Research Center that was establIshed In February
2000 and seeks to Improve knowledge about the North PaCIfic Ocean and Benng Sea through
research and educatIOn, focusmg on the commerCIal fishenes of the Benng Sea and Aleutian Islands
For the 2000 fundmg cycle, the PCC Research Center IS espeCIally Interested In tryIng to Improve
knowledge through research and education relatmg to clImate regIme ShIfts and mterannual
vanabilIty In the Benng Sea ecosystem, the recovery of the Steller sea lIon, Includmg the
IdentIficatIOn of factors contnbutIng to ItS declIne, bycatch m the fishenes (for example, bycatch of
salmon), and the Impact of fishing actiVIties on ecosystem dynamICS and the dIverSIty and abundance
of target and non-target speCIes Funding for the PCC Research Center IS prOVIded by members of
the PCC, a fishing cooperative of companIes that operate catcher/processors m the Benng Sea and
Aleutian Islands pollock fishery

InternatlOnal Arcllc Research Center (IARC) IARC promotes International collaboratIOn In
global change research In the arctIC IARC and GEM share a number of common elements In the
SCIence plan for IARC, key elements are understanding the relatIve contnbuttons of natural and
manmade causes to clImate change, understanding what to measure In order to detect changes, and
predIcting the Impacts of change on humans The IARC Research Framework has eIght themes, four
of WhICh are relevant to the GEM program 1) detection of contemporary changes, 2) arctic
paleoclImatic and paleoenVIronmental reconstructIOns, 3) Impacts, consequences of change and
educatIon, and 4) integratIOn of research on a regIOnal scale
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2 UDlted States Government

a Department of Commerce

1 ) NatIonal OceanIc and Atmosphenc AdmmistratIOn (NOAA)

NatIOnal Manne Fishenes Service (NMFS) or ''NOAA Fishenes" NMFS adminIsters NOAA's
programs that support the domestic and mternatIOnal conservatIOn and management of hvmg manne
resources, mcludmg manne fishenes The Office of Protected Resources addresses manne
mammals and endangered species and their habitats The Office ofHabitat ConservatIon focuses on
habitats for fishery resources and protected species and mcludes NOAA's Chesapeake Bay Program
The Office of SCience and Technology oversees NMFS' sCientific research and technology
development

Centers responsible for mOnItonng wlthm NMFS are the Alaska Flshenes SCience Center,
Northwest Fishenes SCience Center, Southwest Fishenes SCience Center, and the Alaska RegIon
Major programs mclude the tnenmal trawl surveys for groundfish (scheduled to become bienmal m
2001), annuallonglme surveys pnmanly for sablefish and rockfish, and the Ocean Carrying
Capacity program m the GOA With three cruises a year Salmon and rockfish genetiC stock
identificatIOn programs are conducted at Auke Bay Laboratory of the Alaska Fishenes SCience
Center m Juneau, Alaska Fishmg vessel observer programs that collect biolOgIcal mformatIOn are
conducted out of the Alaska Fishenes SCience Center m Seattle

Manne mammal survey programs mclude the Cook Inlet manne dnft and set gIllnet observer
program and the Cook Inlet beluga populatIOn survey Offshore killer whale surveys m the GOA are
conducted by the Southwest Flshenes SCience Center as part of a coast-wide program

NMFS, m conjUnctIOn With the states and other federal agenCies (USGS and NIST), conducts
the NatIonal Manne Mammal Health and Strandmg Response Program, which collects and analyzes
tIssue samples from stranded manne mammals for histopathology, contammants and disease NMFS
also routmely observes fish sampled m resource surveys for the presence of tumors or leSIOns that
may show lugh levels of contammants m the enVironment Human uses of fishenes are mOnItored
through the Fishenes StatIstics and Economics DiViSIOn, which mamtams U S commercial and
recreatIOnal fishenes statistical data, such as pounds and dollar value of commerclallandmgs In the
southeastern U S coastal states, NMFS cooperates With the Food and Drug AdmmistratIOn to
conduct a Seafood InspectIOn Program that mcludes mOnItonng the level of tOXiC dmoflagellate,
Pfiesterza Plsclclda, and related water quality properties that might pose a threat to human health and
the ecosystem

NMFS partners With other federal and state agencies and academiC mstItutIons to support
ecosystem programs Several of the programs collectmg ecosystem mformatIOn mcludmg data on
phySical and chemical oceanography, phytoplankton, zooplankton and forage fishes are the
California Cooperative FisherIes InvestigatIOn (CalCoFI) off Southern California, the Manne
MOnItOrIng and Assessment Program (MARMAP) m the Northwest AtlantiC, SEAMAP m the
Southeast US, and the FisherIes Oceanography Coordmated InvestigatIOns (FOCI, NOAA's OAR
IS also a partner) m the Gulf of Alaska and BerIng Sea These programs furnish fundamental
mformatlOn on abundance and distrIbutIOn of marIne fish and mvertebrates, and environmental
changes which affect them
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Office ofOceamc and Atmosphenc Research (OAR) OAR consists of 12laboratones
nationwide The office's activities mclude a complex of geophysical, oceanographic and
macrofauna momtonng and evaluation activities that mvolve NMFS and other NOAA personnel

The Pacific Manne Environmental Laboratory (PMEL) m Seattle focuses on coastal and
open ocean observations and modelmg to improvmg understandmg of the physical and geochemIcal
processes operatmg m the world oceans PMEL's fishenes oceanography program (FOCI), WhICh IS
a collectIOn of NOAA research programs attemptmg to understand the mfluence of envIronment on
the abundance of vanous commercially valuable fish and shellfish stocks m Alaska waters and theIr
role m the ecosystem, has a project m Shehkof Strait between Kodiak and the Alaska Pemnsula
This and other GOA momtonng projects are partnered With NMFS' Alaska Fishenes SCience
Center, under its Resource Assessment and ConservatIOn Engmeenng (RACE) program PMEL also
conducts retrospective fishenes and oceanographic studies and the rescue and dissemmatIOn of older
data collected by PMEL SCientists PMEL operates the El Nino-Southern Oscillation (ENSO)
Observmg System, which supports NOAA's chmate prediction missIOn, pnmanly on seasonal to
mterannual time-scales NOAA's environmental satellite systems, WIth regIOn and basm-wide
observatIOns of sea surface temperature and surface wmd speed, are supplemented by the ENSO
Observmg System Seventy moonngs m the tropical Pacific (called the Tropical Atmosphere-Ocean
or TAO array) provide surface atmosphenc and ocean mixed-layer observatIOns Several hundred
global Lagrangian dnftmg buoys m all the major ocean basms, a volunteer observmg ships (VOS)
expendable bathythennograph (XBT) program of about 40 commercial shIps, and a network of tide
gauges complete the ENSO system The resultmg data are used to mitlahze chmate models, venfy
model results, and momtor the evolutIOn of the upper ocean

Other observmg systems mamtamed by NOAA that are still m the developmental stage,
mclude a shipboard thennosalmograph effort, the Trans-Pacific Profiler Network, consistmg often
profilers m the equatonal PaCific, a PaCific upper-air soundmg network on islands and ships m the
PaCific, the Pan Amencan Climate Studies Soundmg Network of enhanced atmosphenc
observatIOns, an ocean carbon-ocean tracer hydrographic program to detennme global dlstnbutions
of key chemical, biological, and phySical tracers, a submanne cable providmg estimates ofFlonda
Current transport, a Voluntary Observmg Ship C02 program of semiautomated systems to momtor
C02, an Atlantic Ocean pilot project (called PIRATA) of 12 buoys m the tropical Atlantic, and an
AtlantiC profiling float array to study processes important m establIshmg SST vanabihty

Another of OAR's 12 labs, the Chmate Diagnostics Center, holds the ComprehenSive Ocean­
Atmosphere Data Set (COADS) With surface manne data smce 1854

OAR's Arctic Research Office partners With the Umversity of Alaska Fairbanks to run the
Cooperative Institute for ArctiC Research (CIFAR) m Fairbanks Proposals are bemg sohcited m FY
2001 for research on (1) climate vanability and change m the Arctic, and (2) Benng Sea
productiVity These funds will be made available from the Department ofCommercelNOAA
through the ArCtiC Research ImtIatlve, which started m FY 97

NatIOnal Ocean Service (NOS) ThiS branch of NOAA is the NatIOn's pnnclpal advocate for
coastal and ocean stewardship through partnerships, and supports the sCience and mformatlOn
needed for the proper balance between environment and economics In cooperatIOn With the
NatIOnal SCience FoundatIOn, NOS supports oceanographic research m the GOA, provldmg about
hdlfthe support for the Northeast PaCific subprogram of the US GLOBEC Substantial projects of
the GLOBEC program are retrospective analyses and momtonng studies NOS oversees the newly
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establIshed Kachemak Bay NatIOnal EstuarIne Research Reserve and Its Kachemak Bay EcologIcal
CharacterIZatIOn study The system of25 estuarIne reserves natIOnwIde momtors physIcal, chemIcal
and bIologIcal parameters In order to depIct, track and forecast long-tenn changes and short-tenn
varIabIlIty In the resources of these areas NOS also conducts the NatIOnal Status and Trends
Program WhICh measures levels of tOXIC contamInants, mcludIng trace metals, pestIcIdes, petroleum
hydrocarbons, and other tOXIC orgamc contamInants and theIr effects on fish and shellfish ThIS
natIOnal program currently Includes GOA samples In the Mussel Watch contamInants project and
fonnerly Included the BenthIC Surveillance Project In Alaska SpeCimens are held In the SpeCImen
BankIng Project at the National InstItute of Standards and Technology (see NIST, below)

NOS conducts a number of projects natIOnally that do not have a presence In Alaska, but may
be relevant to Alaska conditIOns or programs, and could be potentIal sources of fundIng for future
efforts One example IS NOAA's National Water Level Network along the nation's ocean and Great
Lakes shorelInes, which Includes almost 200 contInuously operatIng water level measurement
systems At five extremely busy harbor entrances, NOS operates PhySIcal Oceanograpluc Real-TIme
Systems (PORTS) These systems Include acoustic Doppler current profilers With anemometers,
packet radIO transmISSIOn eqUlpment, a data acqUIsItIOn system and an InfOnnatlOn dissemmatIOn
system

NatIonal EnVIronmental SatellIte, Data, and Infonnation ServIce (NESDIS) NESDIS holds most
of the hIstOrIcal mfonnatlOn gathered by NOAA agenCIes and current satellIte, oceanographIc, and
buoy data, global clImatologIcal data, and sea Ice InfOnnatIOn Much of the InfOnnatIOn IS stored at
the NatIOnal OceanographIc Data Center (NODC), the NatIOnal ClImate Data Center (NCDC), and
the NatIOnal GeophySIcal Data Center (NGDC) These three data centers cooperate WIth NASA, the
National Weather Service, and many mternatIOnal agenCies to proVide global InfOnnatIOn such as sea
surface temperature, wmd speeds and vectors, bIOlogical prodUCtivIty, salImty, absolute sea height,
and other types of observatlOns NODC is a major partner In the Global Ocean Observmg System
(GOOS)

NESDIS has a role m ensunng national secunty, smce it serves as the operatIOnal and
command authonty for the Defense Department's Defense MeteorologIcal SatellIte Program
NOAA's environmental satellite data are shared In near real-time through an agreement Vrith the
Department of Defense m support of the AIr Force and the Navy's global and regIonal weather and
ocean forecastmg model prediction services DUrIng natIOnal emergenCies (both mditary and natural
hazards response), NOAA enhances local envIronmental satellIte coverage through ItS polar orbitmg
satellItes worldWIde For emergenCIes affectmg the western hemisphere, images from NOAA's
geostatiOnary satellItes are enhanced

NatIOnal Weather Service (NWS) NWS collects weather, hydrologiC and climate data for
coastal and ocean areas The Natlonal Data Buoy Center has over 100 buoys and several Coastal
Manne Automated Network (C-MAN) shore-based statIons, some of whIch are based m Alaska
The center has real-time weather and oceanographic data and cooperates With NODC to proVide
histOrIcal momtonng data
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2) National Institute of Standards and Technology (NIST)

The NIST cooperates wIth USGS, NMFS, and NOAA's Office of Protected Resources wIth the
NatIonal BlOmonItonng SpecImen Bank

bUS Department of the Intenor

FISh and WildlIfe ServIce (USFWS) The Alaska Mantlme NatiOnal WIldlife Refuge
(AMNWR) mOnitors ten seabIrd colonies annually, four of whIch are m the GOA The AMNWR
also mOnitors other sItes on a penodic basIs largely dependent upon aVaIlabIlity of funds

The Office of SubsIstence Management IS entenng ItS second year of the Federal SubsIstence
FIshery Momtonng Program The program IS dIrectly admInistered by the FIshery InfonnatiOn
ServIces DIVISIon, WhICh consIsts of staff wIth expertIse m both fishenes and social SCIences, and
funds studIes that gather, analyze and report mfonnatiOn needed for SubsIstence fishenes
management on federal lands m Alaska Funded studIes focus on three mfonnatiOn types
TradItional EcologIcal Knowledge, SubsIstence FIshery Harvests, and FIshery Stock StatusfTrends
Most studIes contnbute to developmg the capabIhtIes and expertIse of agenCIes, local comrnumtIes
and rural resIdents to partICIpate m SubsIstence fishery resource management For purposes of
management and research, Alaska federal SubsIstence fishenes have been grouped mto 10 regiOns
Each regIon has an AdVISOry Council consIstmg of local resIdents who represent the geographIC and
cultural dIversIty of that regIon In addItion to provIdmg recommendations on pohcIes, AdVISOry
Councils also IdentIfy study needs and make recommendatIOns on project proposals for theIr regiOn

Mmerals Management ServIce (MMS) The MMS proVIdes substantIal support for projects
related to the potentIal effects of oil and gas exploratIOn and recovery that are largely conducted by
other agenCIes and contractors StudIes envelop a wIde range of resources such as sedIment quality,
seabIrd momtonng, mappmg of np tIdes, Cook Inlet forage fish and others MMS has funded a
vaned range of project types for many years

U S GeologIcal Survev (USGS) The BIOlogIcal Research DIVIsIon's (BRD) Alaska BiOlogIcal
SCIence Center mamtams a seabIrd database and a pelagIC seabIrd atlas BRD cooperates wIth many
other projects from several agenCIes to obtam the contents of thIS database In addItion, smce the
1970s BRD has had an extensIve seabird-monItonng project at MIddleton Island, the Manne
BIologIcal Station BRD also IS m the process of assemblmg the PaCIfic SeabIrd MOnItonng
Database The Alaska Marme Mammals TIssue ArchIval Project (AMMTAP) and the SeabIrd TIssue
ArchIval MOnItonng Project (STAMP) are probably the most SIgnificant contammants studIes m
Alaska

The Water Resources DIVIsIOn of the USGS m Alaska mamtams the Cook Inlet Basm Study
Umt, part of the NatiOnal Water Quality Assessment program (NAWQA), whIch exammes trends m
v,ater qualIt\ over a mne-year penod Measurements are made to detennme water chemIstry m
streams and aqUIfers, the quantity of suspended sedIment and the quahty of bottom sedIments m
streams, the vanety and number of fish, benthIC Invertebrates and algae In streams, and the presence
of contaminants In fish tIssues The Water Resources DIVIsIOn also mamtaInS a long time senes of
measurements of groundwater and freshwater runoff for vanous statIOns In Alaska

The GeologIC DIVIsIon has the capabIlity to produce hIgh-resolutIOn maps of the sea floor
through Its Manne and Coastal Geology Program In Menlo Park, CalIfornia
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c NatlOnal SCience Foundation (NSF)

The NatIonal SCIence Foundation is a quasi-mdependent US government agency supportmg
SCIence and engmeenng programs worth over $3 3 billIon per year Program areas ofpotential
mterest to GEM are Polar Research, GeoscIences, and BlOlogy NSF also contnbutes fundmg for
GLOBEC, FOCI and other projects ofmterest to GEM

Technology, mstrument development, and Infrastructure have been funded by NSF over the
last several years The ALVIN submersible, the best known and one of many ocean observmg
mstruments sponsored by NSF, IS contmually upgraded to proVIde state-of-the-art, long tImes-senes,
deep ocean observations

Three observatones the Hawall Undersea Geo-Observatory (HUGO)-automated submanne
volcano observatory, the Hawall-2 Observatory (H20)-broad-band seIsmometer, and the Long-term
Ecosystem Observatory (LEO-15)-broad array of sensmg systems are currently mvolved m
technologIcal developments

A fiber OptiC cable connectmg a senes of sea floor nodes capable of supportmg real-time
transmiSSlOn of data and images from hundreds of mstruments IS a deSIgn concept bemg pursued
WIth the NatlOnal Ocean PartnershIp Program (NOPP) Another program InItiated m 1996 by NSF
was Deep Earth Observatones on the Seafloor (DEOS) for observatlOns beyond the reach of fiber
OptIC cables

A five-year look at the global denSIty and property field of the ocean was obtamed from the
World Ocean CirculatlOn Expenment (WOCE) Numerous hydrographIc sectIons were repeated
dunng the expenment at regular mtervals to address overall structure, mendlOnal overturnmg, and
transport through partIcularly Important "choke pomts "

The AtlantiC Climate and CirculatlOn Expenment (ACCE), a study conducted dunng WOCE
between Greenland and latItudes below the equator usmg mdependent subsurface profilmg floats, IS
the model for the Array for Real-time Geostrophic Oceanography (ARGO) Early m the next decade
ARGO WIll furnish a major portIon of the database for the Global Ocean Data ASSImilatiOn
Expenment (GODAE)

The large number of mdependent floats released under ARGO, supported by NSF, IS planned
as a part of the long-term climate research program In additlOn to ARGO, Global Eulenan
Observations (GEO) WIll prOVIde dIagnoStiC and venficatlOn of the LagrangIan measurements,
greatly decreasmg theIr uncertamtIes, and lead to more accurate portraIt of global heat fluxes

In 1977, the OceaniC Flux Program (OFP), the first contmuous tIme-senes partIcle flux m the
deep ocean was maugurated at HydrostatlOn S The observation that the particulate flux to depth
was not constant but seasonally dependent on the plankton production cycle amazed the
oceanographic communIty

In 1988, as a part ofU S JGOFS, several stations m the North PaCIfic, North Atlantic and
near Bermunda, were funded by NSF to collect (oceanIc tIme-senes) to prOVide a greater
understandmg of the oceans' role m global and climate change The stations m the North PaCIfic and
near Bermuda have become prototypes for other national and mternatlOnal oceamc time-senes
observatones
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The pnnclple goal of the Carbon RetentIOn In A Colored Ocean Program (CARIACO),
mstItuted m 1995, was studYIng the relationship between surface bIOgeochenucal processes and the
fluxes of carbon and nutnents m a contmental margIn settIng Influenced by seasonal upwellmg

The U S GLOBEC Northwest AtlantIc-Georges Bank Program IS Intended to asSimilate the
populatIOn dynamics of maJor species on the Bank In terms of their relatIOnsmp to the phySical
environment, predators and prey The ultImate goal IS to be able to forecast changes m the
dlstnbutIOn and abundance of these species as a result of changes In their phYSICal and bIOtIC
environment as well as to predict how theu populatIons might respond to clImate change
Contmumg observatIOns Will be essentIal In the foreseeable future A SimIlar U S GLOBEC
Northeast PaCific Program (NEP) has ImtIated a study of the effects of past and present clImate
vanablhty on the populatIOn ecology and populatIOn dynamics ofmanne bIOta and hVIng manne
resources

NSF has funded studies of eXistIng ocean and coastal data sets, Includmg the Contmuous
Plankton Recorder Surveys and the Cahfornla CooperatIve Flshenes InvestlgatlOns~(C-aICoFI)NSF
has also helped to sponsor a senes of workshops to gather all the hlstoncal data surroundIng major
fish stock explOSIOns and crashes, subjectIng them to extensive modelIng exercises ill an effort to
prove or disprove the many speculatIve hypotheses establIshed to explaIn them

For several years studies In the Great Barner Reef have focused on coral and algae, as have
the ecology of reefs m relatIOn to EI Nino events In the eastern tropical PaCific, rocky shore sites
along Northern Massachusetts and the outer coast of Washmgton State These studies were
expanded to Include Long-Term Ecological Research (LTER) In Land/Ocean Margm Ecosystems
The network Includes freshwater and tIdal forcmgs and geomorphology, watershed land-use types,
and aquatIc and terrestnal bIOgeographic proVInces and clImatIc regIOns These programs have been
useful ill measunng coastal ecological system responses to ENSO and other long-term clImactIc
vanablhty

ComprehendIng the causal lInkages and covanatIOns among the phySical, chemical, and
bIOlogical components of mid-ocean ndge volcaniC and hydrothermal systems, and the long-term
temporal evolutIon of these systems IS an Important aspect to a number of on-gomg and planned
programs SIX areas are Involved m the programs three on the Juan de Fuca RIdg~ the northeast
PaCific Ocean, one on the East PaCific RIse off southern MeXICO, one on the East Pacl.tlc RIse off
northern Peru, and one on the Mid-AtlantIc Rise south of the Azores Through repeat VISitS, the
programs Involve long-term temporal observatIons and could evolve mto permanent, real-tIme
observatones In the future

The Earth's chmate system vanes on tIme scales greater than the mstrumental record, from
the major changes of glaclal/mterglaclal cycles to the recently-IdentIfied mIllerual cycles of the
North AtlantIc and the decadal oscIllatIOns of the North PaCific Captunng the full natural vanabilIty
of the system, reqUIres highly-resolved records spannmg hundreds or even thousands of years
PreservatIOn of these "paleo" tIme-senes are recorded m oceamc sediments and other geo-archlves
such as massive corals

Future focus

1) Global system of tropical-subtropical coral records of sea-surface temperature at seasonal
resolutIOn spannIng the last 200 years, to IdentIfy decadal vanablhty In each regIOn, and to
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ascertam relatlOnships (If any) between reglOns For example, the mteractlOn of the ENSO cycle
WIth that of the North AtlantIc OscIllatlOn, or wIth that of the IndIan monsoon

2) E"\.plore SIgnS of century-mIllemal cycles outIsde the North AtlantIc, and reVIew datmg of such
e\'ents to determme globallmkages For example, are the North AtlantIc events a cause or a
consequence ofvanatlOns m the Southern Ocean?

d U S EnvIronmental ProtectlOn Agency (EPA)

The mISSIon of the EnvIronmental ProtectlOn Agency IS to protect human health and to safeguard
the au, water, and land of the natIon Of partIcular mterest to the GEM program IS the EPA's
EnVIronmental Momtonng and Assessment Program (EMAP), whIch seeks to fulfill a natIonal
mISSIon that IS very SImIlar to some elements of GEM's regIOnal charge The purposes of the EMAP
program are to provIde a comprehensIve report card on the status of the ecologIcal resources
natIonwIde and to detect trends m these resources In addItIon to havmg common concerns, the
reVIew of the deSIgn phase ofEMAP by the NatIonal Research CouncIl (NRC 1995) IS also relevant
to GEM EMAP IS a partnershIp between EPA and NOAA for long-term, mtegrated momtonng,
research, and assessment to ascertam the status of our natIon's ecologIcal resources EMAP's purpose
IS to develop the SCIentIfic understandmg for translatmg envIronmental momtonng data from
multIple spatIal and temporal scales mto assessments of ecolOgical conditlOn and forecasts ofthe
future nsks to the sustamabilIty of our natural resources ThIS data supports the NatlOnal
EnVIronmental Momtonng InItIatIve of the CommIttee on EnVIronment and Natural Resources
EMAP Implements momtonng programs that operate on regIOnal scales, highlIghtmg dIfferent
ecolOgIcal resource categones, over penods of several years, mcludmg five morutonng actIvItIes
completlOn of the MId-AtlantIc Integrated Assessment GeographIc InItIatIve, (2) IrutIatlOn of the
Western PIlot GeographIc InItIatIve, (3) plannmg for a NatlOnal Coastal Survey, (4) developmg
probabIlIstIc coastal momtonng m all coastal states, and (5) establIshment of an mteragency (EPA,
NOAA and NASA) effort to develop an mtensive coastal sIte network ofmomtonng and research
locatIOns throughout the Umted States

EPA also Issues NatIonal PollutlOn DIscharge ElImmatIon System (NPDES) permIts, wmch
typIcally reqUIre that the permIttee momtor dIscharges PermIttees mclude the Alyeska Manne
Termmal m Valdez, seafood processors, hatchenes and loggmg comparues EPA ltlso:mamtams a
lIst ofhazardous waste handlers under the Resource ConservatIOn and Recovery Act (RCRA) and
may reqUIre that the handlers momtor certam aspects of theIr actIVItIes The RCRA lIst IS based on
those who report the handlIng of hazardous wastes through, for example, storage or transport EPA
also momtors Superfund SItes

EPA research laboratones and program offices support several coastal ocean observatlOn
studIes AddItIOnally some federal, state and local governments, and pnvate entItIes' projects fall
under EPA's JunsdlCtlOn

EPA mamtams observatlOns to ensure complIance WIth legIslatIve mandates and regulatory
reqUIrements ProtectIOn ofmanne ecosystems from the adverse effects of the dIsposal of dredged
matenals and treated wastewater encouraged development of Ocean Dumpmg and Ocean DIscharge
Programs POSSIble Impacts mclude problems assocIated WIth eutrophIcatIOn, pathogens and tOXICS
that result m adverse effect on human health and bIologIcal mtegnty of the coastalwaters, as well as
habItat modIficatlOn and loss Data mcludes the qualIty of dredged matenals or treated wastewater,

14



I

I,

SClelltific BacAgrolilld September 2000

and the phYSical, chemical, and bIOlogIcal circumstances of the manne envIronment surroundmg the
dIsposal or discharge area

States are reqUIred by the National Water QualIty Inventory to report water qualIty
condItIOns to EPA for mcluslOn m the NatIOnal Water QualIty Inventory Reports to Congress The
water qualIty mcludes physIcal, chermcal, and bIOlogICal conditIOns, and IS processed accordmg to
momtonng results of the water qualIty of waters, mcludmg estuanne and coastal waters

The NatIOnal Estuary Program (NEP) was founded by Congress to restore and preserve
estuanes, the program currently mcludes 28 estuanes that represent 42% of the shorelme of the
contmental US These programs are m vanous stages of development Each mdividual estuary
program mventones eXIstmg Federal, State, local and volunteer momtonng programs m theIr area
and combmes pertment detaIls from these on-gomg activItIes mto theIr own momtonng plans
accordmg to EPA gUIdance Each NEP IS developmg Its own database management system

The Chesapeake Bay Program establIshed m 1984 by the Chesapeake Bay ExecutIve
CounCIl, IS a BaY-WIde EPA/state Jomt effort The program IS made up of over 165 statIOns below
the falllme, and combmes the efforts ofMaryland, Pennsylvama, VIrgmIa, the DIStnCt ofColumbla,
several federal agenCIes, 10 mstitutIOns, and over 30 SCientIsts Nmeteen phYSIcal, chemIcal, and
bIOlogical charactenstlcs are momtored 20 tImes a year m the mam stem ofthe bay and ItS many
tnbutanes A volunteer cItIzen momtonng program was started m 1985

The Great Lakes NatIOnal Program combmes several Federal, state, tnbal, local, and mdustry
partners m an mtegrated, ecosystem approach to protect, mamtam, and restore the chemIcal,
bIOlogIcal, and phYSical mtegnty of the Great Lakes The program momtors Lake ecosystem data,
manages and prOVIdes publIc access to Great Lakes data, and helps commumtIes address
contammated sediments m theIr harbors

The Gulf of MeXICO Program IS made up of many State and local momtonng projects An
mtegrated coastal momtonng and assessment program for the Gulf ofMexIco IS currently bemg
deSIgned, WIth four mam focus areas exceSSIve nutnent ennchment, publIc health assocIated WIth
seafood consumptIon and recreatIOnal use, habitat loss, and non-mdigenous speCIes mtroductlOn

The Clean Water ActIOn Plan, a new ImtIatIve, IS an ambItIous multI-agencYjr2posal to
speed the restoratIon of our natIon's waterways One Important component IS developrri"ent of a
Coastal Research Strategy mvolvmg mtegrated studIes of coastal waters and a publIc report on the
condItIon of the natIon's coastal waters m 2000

e U S Department of Agnculture (USDA)

US Forest ServIce (USFS)--The US Forest ServIce has substantIal responsIbIlIty for
controllIng and directmg the Impacts of human uses The USFS conducts occasIonal surveys of
recreatIOnal use m PWS These surveys are not conducted on a regular baSIS and are therefore not
mtended to serve as a long-term momtonng mstrument The USFS also reports on use of
campgrounds, vlSltor centers and other faCIlItIes operated by the agency m the GOA regIOn The
Forest Service has extensive expenence m watershed analySIS and plarmmg for ecosystem-based
management ExtenSIve expenence m developmg SCIentific mformatIon relevant to balancmg
multiple uses of publIc lands and waters IS avaIlable for plannmg momtonng and research
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f US Department of the Navy

Ocean observatIOns collected by the U S Navy were ongmally developed around two
ObjectIves due to national secunty reasons (1) Up-to-date forecasts for open ocean waves, weather
and Ice flow patterns for the safety of fleet operatIOns, and (2) the Cold War reqUIrement for open­
ocean temperature, sahruty and sound velOCIty measurements to support sonar performance m the
trackmg of SOVIet balhstIc-missile submannes The natIOnal secunty-supported ocean observatIon
system has, therefore, mcluded heavy emphaSIS on open-ocean temperature, sahruty, wmds and Ice
observations Several elements mcluded m that system are expendable temperature probes, used by
navy ShIPS and aircraft to take bathyermograph (XBT) measurements around the globe dunng fleet
operatIOns usmg probes that measure temperature With water depth as the probe falls through the
water column and satelhte temperatures of the sea surface taken by mfrared satelhte sensors

NatIOnal secunty reqUIres real-tIme global data and the Navy acts as a national Core
Processmg Center for sea surface temperature (SST) data from vanous satelhtes and dlssemmates
the data to CIVIl and mlhtary users worldWIde Other types of satelhte measurements are used m
remote areas where ShIP and buoy measurements are not readily avaIlable Satelhte altImetry
measures the height of the sea surface roughness to mfer wmds Products mclude sea-surface
topography, currents, eddIes, wave heights, and surface wmd-speed and directIOn

Dnftmg buoys are deployed yearly by the Navy WIth hourly feedback VIa satelhte They
measure surface atmosphenc pressure, aIr and sea surface temperature, wmds and wave, and surface
currents, that prOVIde excellent "ground-truth" for satelhte observatIOns, as well as water
temperature With depth, and "ambient" (background) nOIse levels that support Nave sonar
operatIOns

The NatIOnal Ice Center receives mformatIOn from the Navy, NOAA, and the Coast Guard
on global, regIonal, and local sea-Ice analyses and forecasts, mcludmg Ice edge, concentratIOn, dnft
and tmckness, for mlhtary and CIVIl users Ice observatIOns come from US and European satelhtes,
US and CanadIan Ice reconnaissance flights, and from speCIally mstrumented buoys placed each
year through the Arctic Ice

A dedIcated fleet of Navy ShIpS has collected the followmg data for years water depth,
bottom type, tides and currents or "hydrograpmc" data m coastal areas worldWIde taJmprove and
update nautical charts, deepwater bathymetry (water depth) and graVIty measurements to support
strategIC submanne operatIOns, phySIcal oceanography (temperature, sahruty, sound velOCIty),
ambient nOlse, seafloor structure and sediment type to support sonar performance and acoustic
surveillance arrays, and a WIde range of other observatIOns (water clanty, bIOlummesence, currents,
magnetics) that affect naval operatIOns

The Navy's national secunty needs for ocean data are now focused not only m the open
ocean but also mcreasmgly on the coastal waters of the world They are a slgruficant supporter of a
national academIC research fleet, fundmg both worldWide basiC ocean observations and apphed
research projects Data from the open ocean through coastal waters, the surf zone, and over the
beach are all reqUired to sustam modem naval operations Because of the greater vanablhty, shallow
coastal waters reqUIre more observatlOns m time and space Of particular mterest are water depth,
sea surface temperature and temperature at depth, bottom type, waves, tides, currents, and coastal
ambient (or background) nOlse WhIle the mam national secunty reqUIrements for coastal ocean
observatIOns are m senSItive areas overseas, the diverSity of enVironments m US coastal waters
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provIdes many analogues of coastal systems overseas For thIS reason, natIonal secunty needs must
playa sIgmficant role m desIgn of the coastal observmg system Navy home-portmg, and coastal
trammg, test and exerCIse functIOns m U S waters reqUlre expanded observatIOns

gUS Department ofTransportatIOn

U S Coast Guard (USCG)-- USCG ocean data buoys take synoptic meteorological and
oceanographIc measurements for both the National Data Buoy Center and the NatIOnal Ice Center
They also provIde a number of other ocean or lake observatIOns The USCG operates a Vessel
Traffic ServIce (VTS) for nme Umted States coastal ports Each VTS IS a servIce of active
waterways management usmg advanced technology such as radar, closed CircUlt TV, dIfferential
GPS (DGPS), and VHF-FM radIO commumcatIOns In addItIOn, the VTS also receIves mformatIOn
from vanous sources on predIcted vessel movements, hazards to navIgatIOn, aids to navIgatIOn
dIscrepancIes, and other mformatIOn ofmterest to VTS users The VTS mvolves mdlvlduals off the
vessel that receIve, process, and communIcate mformatIOn related to the safe navIgatIOn ofa
waterway wIth a pnmary focus ofpubhc safety and protectIOn of the envIronment ThIs mformatIOn
IS commumcated m general pubhc advisones or m the form of specIfic recommendatIOns to assIst a
vessel m aVOIdmg hazardous condItions early on VTS does not usually mterfere wIth the vessel's
sallmg route

Sea Ice and Icebergs are momtored by the InternatIOnal Ice Patrol (lIP), WhICh IS supported
by 17 member natIOns and operates m the North Atlantic under the provIsIons of the U S Code and
the InternatIOnal ConventIOn for Safety of LIfe at Sea (SaLAS) It momtors Iceberg danger near the
Grand Banks ofNewfoundland dunng the Ice season, and advIses ShIpS of safe and efficIent
navIgatIOn routes The USCG International Ice Patrol sets dnftmg buoys for the use of Iceberg/sea
Ice predIctIOn The observatIOns of posItion and sea surface temperature are reported VIa satellIte
eIght times per day The lIP obtams water temperature profiles from AXBTs deployed by Coast
Guard aircraft and sea surface temperature data made avaIlable by commercIal ShIpS These data are
sent to the Navy The NatIOnal Ice Center proVIdes sea-Ice analyses and forecasts usmg data from
satellItes, aircraft reconnaIssance flIghts, and arctic buoys receIved from the USCG, NOAA and the
Navy USCG Polar Icebreakers proVIde a number of oceanographIc observatIOns m the Arctic and
Antarctic to Navy, NIMA, and/or NOAA databases The reports mclude ocean temwaij,lre, sahmty,
bathymetry, and manne mammal data

USCG cutters send weather mformatIOn to the Navy and NOAA Coast Guard statIOns also
send meteorologIcal data to NOAA for use m analyses and forecasts

h US Department of Energy (DOE)

The Department of Energy, BIOlogIcal and EnvIronmental Research (DOE-BER) IS fundmg
peer-revIewed research m manne bIOlogy and oceanography relatmg to the Impact of anthropogemc
C02 on global warmmg DOE also encourages technologIcal developments that support new global
ocean observatIOnal capabIlItIes Examples of specIfic programs mclude

• Manne BIOtechnology - the applIcation of the tools of modern molecular bIOlogy to
lInkages of carbon and mtrogen cycles

• SynthesIs of Global C02 Data (WIth NOAA) - development of tools and models to
synthesIze the eXIstmg data set on ocean C02, and related parameters
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• QualIty Assurance of C02 Survey Data - QNQC and dissemmatIOn of C02 data
through the Carbon DIOxide InformatIOn AnalysIs Center

• Carbon SequestratIOn m the Ocean - establIshment of center(s) of excellence as part
of the ClImate Change Technology InitIatIVe

I NatIOnal AeronautIcs and Space AdmmlstratIOn (NASA)

NASA's Earth SCience Enterpnse remote sensmg miSSIOns provide a wealth ofmformatIOn that
support ocean programs at a fundamental level Regardmg sea level, the TOPEXlPoseldon and
Jason-l altImetry miSSIOns Will prOVide lugh qualIty sea level estImates for mterpretatIOn m clImate
studies Sea surface height (SSH) data prOVide mformatIon about the ocean geostrophlc flow-field
near surface and when assimilated mto an ocean circulatIOn model, m the mtenor ocean as well SSH
data also proVide a measure of upper ocean heat and halIne vanabllIty NASA and CNES have
combmed forces to bmld and operate altImetnc miSSIOns for obtammg lugh accuracy SSH data smce
August 1992 Jason-l wIll be the follow-on mission to TOPEXlPoseidon and IS slated for launch m
May 2000

Seawmds mstruments on the QmkSCAT and ADEOS-II satellites proVIde estImates of vector
wmd over the ocean Wmd stress IS the pnmary mechanical forcmg functIOn of the ocean
CIrculatIOn Remote sensmg observatIons of surface wmds are the only way to assure a truly global
coverage ofwmd data over the ocean and to assure that meteorologIcal models prOVide lugh-qualIty
wmd-stress fields NASA launched ItS Seawmds scatterometer on the QmkSCAT mISSion m mId­
1999 to proVIde 25-km resolutIOn of vector surface wmds over 90% of the Ice-free ocean each day
A second Seawmds mstrument IS slated for launch m late 2000 on the Japanese ADEOS-2 satellite

Sea surface temperature IS now dehvered operatIOnally usmg a combmatIOn of AVHRR data
from NOAA satellItes and m Situ data for calIbratIOn NASA's new technology delIvenng sea surface
temperature mcludes the MODIS mstrument on EOS AM and PM platforms and mIcrowave (all­
weather) temperatures from the NASAINASDA Tropical Ramfall Measurement MISSIOn

The concentratIOn of chlorophyll m the upper ocean layer can be deduced from relatIvely
small contrasts m ocean color WhIle absolute cahbratIOn of such contrast measurements carned out
WIth dIfferent mstruments may be a challenge, eaSIly observable fast space-tIme valiattons proVIde
valuable mSIght mto the dynamICS ofpnmary productIOn and the processes that control It Such
ocean color measurements WIll be proVIded more or less systematIcally by a number of satellIte
mISSIOns and operatIOnal programs, mcludIng NASNSeaWIFS, ESNENVISAT, NASDNADEOS­
2, NASNEOS AM-I and PM-I, and eventually NPOESS (begmnmg around 2009)

The Gravity Recovery and ClImate Expenment (GRACE) satellIte IS slated for launch m
March 2001 It WIll proVIde a high accuracy measurement of the tIme varymg gravity field
Knowledge of the manne geOId IS fundamental for usmg altImeter data to study the absolute ocean
currents ThiS mISSIOn also proVides mformatIOn about vanable deep ocean currents which IS
complImentary to that obtamed from altImetry

NASA IS currently developmg the technology to remotely sense the ocean surface sahmty
from low earth orbIt The sCIentIfic Issues are dIscussed m a report of the Sahmty and Sea Ice
Workmg Group
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Sea-ice concentratiOns (percent areal coverages) to a resolutiOn on the order of 30km have
been obtamable from satellites smce the early 1970's usmg passive microwave radiOmeter
technology The record from the early and mid 1970's contams many large data gaps, but smce Oct
1978 is reasonably complete m terms of obtammg a consistent global sea ice coverage dataset every
1-3 days ThiS record demonstrates sigmficant seasonal and mterannual vanabillty m the sea-Ice
cover and ItS dynamiCS ThiS dataset is currently bemg contmued WIth the DMSP SpecIal Sensor
MIcrowave/Imager (SSM/I) and WIll be further contmued WIth the Advance MIcrowave Scannmg
RadiOmeter (AMSR) on both the EOS-PM platform and the Japanese ADEOS-II platform, both
scheduled for launch m the year 2000

J Partnerships

NatiOnal Ice Center (NIC) The NatiOnal Ice Center is a multI-agency operatiOnal center
partnered by the Department of Defense (Navy--Naval Ice Center), the Department of Commerce
(NOAA-NatiOnal Weather ServIce and NatIonal EnVIronmental SatellIte Data InfgrmatiOn
ServIce), and the Department of TransportatiOn (U S Coast Guard) NIC ice data are a key part of
the U S contnbutiOn to mternatiOnal global clImate and ocean observmg systems

NatiOnal Oceanographic Partnership Program (NOPP) NOPP IS a legislatIvely-mandated
collaboratiOn of 12 U S government agenCIes deSigned to promote cooperatIve actIVitIes among
government, academIa, and mdustry for the advancement of ocean SCIence, technology and
educatiOn The Program is chaired by top-rankmg offiCials from the U S Navy, NSF, Department of
Energy, US Coast Guard, Defense Advanced Research Projects Agency, NOAA, NASA, EPA,

"'" USGS, MMS, and the Office of Management and Budget NOPP IS prepanng The Ocean
~] ObservatiOns Task Team report "An Integrated Ocean Observmg System A Strategy for

Implementmg the FIrst Steps of aU S Plan" NOPP has agreed to be a partner WIth the Alfred P
Sloan FoundatiOn to help Implement the Census ofManne LIfe (CoML) and speCific studies that are
relevant to the common research mterests and goals of the CoML and the U S oceanographIc
agenCies

U S ArctIc Research CommissiOn (USARC) The U S Arctic Research CommiSSIon was
establIshed by Congress under the ArctiC Research and PolIcy Act of 1984 to promote ArctIc
research, develop natiOnal research plans, and faCilItate mteragency coordmatiOn WItlun the federal
government and state and local governments m ArctIc research The CommiSSiOn is composed of
seven members appomted by the PreSident plus the director of the NatiOnal SCIence FoundatIon
USARC has produced Its set of research pnontIes for FY 2001 that mc1udes a renewed emphaSIS on
the Benng Sea and a call for mcreased efforts dealmg WIth clImate change m the ArctIc Under the
ArctIc CounCIl, the U S has taken the lead role m the preparatIon of an Arctic ClImate Impact
Assessment (ACIA), to be prepared by experts from all of the arctIc countnes and other countnes
WIth arctic mterests

3 Nongovernmental OrgamzatIons

RegiOnal CItIzens AdVISOry CounCIl (RCAC) bodies were establIshed followmg the 1989 Exxon
Valdez 011 spill under the federal 011 PollutiOn Act of 1990 (OPA 90) The act establIshed, among
other thmgs, demonstratiOn programs to mvolve local Citizens m overseemg the envIronmental
impact of 011 termmals and tanker operatiOns m two locatiOns, Cook Inlet and PWS- -
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The Cook Inlet RegIOnal Citizens AdvISOry CouncIl (CIRCAC) momtors the envIronmental
Impacts of termInals and tankers In Cook Inlet The CIRCAC's envIronmental momtonng program
Includes studIes of sedIment chemIstry, hydrocarbon accumulatIOn, sedIment tOXICIty and ballast
water Issues

The PWS RegIOnal Citizens AdvISOry CouncIl (pWSRCAC) has conducted an envIronmental
momtonng program for the past SIX years The Long-Term EnVIronmental Momtonng Project
momtors mne SItes In PWS and the GOA for hydrocarbons In the water, sedIment and mussels The
data proVIde a benchmark for asseSSIng the Impacts of 011 transportatIOn and future 011 spIlls The
study dISCnmInates among hydrocarbons resultIng from bIOlogIcal processes (MathIsen 1972),
combustion sources (pyrogemc) and petroleum products or reSIdues from natural coal depOSIts
(petrogemc) The PWSRCAC has also studIed the nsk of InvasIOn by nOn-IndIgenous speCIes
through the dIscharge of ballast water, control oftanker loadIng vapors, ballast water Influent at the
Valdez Manne TermInal, and the use of caged mussels to momtor effluent from the Alyeska Ballast
Water Treatment FaCIlIty

Cook Inlet Keeper IS a nonprofit group dedIcated to protectIng Cook Inlet's watershed The
Lower KenaI PenInsula Watershed Health Project momtors four hIgh value salmon streams WIth
IncreasIng human use ThIS group also traInS volunteers to momtor water qualIty at many SItes In the
Cook Inlet watershed Currently, momtonng SItes are establIshed around KenaI, Homer and Anchor
POInt Parameters measured are temperature, pH, dIssolved oxygen, salImty, turbIdIty, conductance,
bactena, OXIdation-reductIOn potential, macroInvertebrates, ortho-phosphate, apparent color and
mtrate-mtrogen

Anchorage Waterway CounCIl (AWC) IS a nonprofit orgamzatIOn whose membershIp reSIde In
the MumcipalIty ofAnchorage and belIeve that Anchorage's waterways and related habItats are a
valuable resource AWC focuses on waterways withm the MumcipalIty of Anchorage and mtends to
prohIbIt further degradatIOn They seek to enhance the waterways through publIc outreach and
educatIon, ensunng safe and productive aquatic and npanan habItat for fish, WIldlIfe, and momtonng
actiVIties that affect the MunICIpalIty's waterways

KenaI River Sportfishmg ASSOCIatIOn (KRSA) IS a nonprofit organIzation that proVIdes finanCIal
support for npanan zone habItat conservation and rehabIlItatIon KRSA works In cooperatIon WIth
other organIzatIOns, such as state and federal land and fishenes management agencfes, and
volunteers to stabIlIze and revegetate banks eroded by human recreatIOnal use and hOUSIng
development KRSA has also been mstrumental m WIdespread mstallatIon of nverfront walkways
on publIc and pnvate property The walkways are constructed of open metal bar screen that allows
npanan plants to grow for bank stabIlIzation, whIle preventmg erOSIon from tramplmg by humans
and prOVIdIng access for recreation

Pnnce WIllIam Sound SCIence Center (PWSSC) IS an Independent, non-profit organIzation
devoted to ImplementIng an ecosystem approach to research, momtonng and management of natural
resources The SCIence Center played an Important role In ImplementatIOn of the Trustee CounCIl's
ecosystem study, the Sound Ecosystem Assessment (SEA) (Section IV A 2) The Center's
research Interests, ItS hIStory of ecosystem research, and Its locatIOn In Cordova In southeastern
Pnnce WIllIam Sound make It a strategIC venue for GEM Implementation

Pnnce WIllIam Sound 011 SPIll Recovery InstItute (OSRI) was authonzed by the Umted States
Congress through Section 5001 of the all PollutIon Act of 1990 (OPA 90) and through amendments
Included In the Coast Guard AuthonzatIOn Act of 1996 The InstitutIOnal goals of OSRI and GEM
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L comcide to the extent that both recogruze long-range momtonng programs as essential to assess and

understand the long-range effects ofArctic or subarctic 011 spIlls on the natural resources ofPnnce
WIlham Sound and Its adjacent waters

Census of Manne LIfe (CoML) IS bemg developed as a decade-long program to promote and
fund research assessmg and explammg the dIverSIty, dIstnbutlOn, and abundance of speCIes m the
world oceans Related activIties mtegral to thIS research mclude the deSIgn and nnplementatlOn of
mnovative blOlogical samplmg techruques for the manne enVIronment Consultations and
workshops dunng 1997-1998, largely funded by the Alfred P Sloan FoundatIon (New York CIty),
explored the potentIal benefits, Issues (technical, SCIentIfic, and social), and lmuts of a manne
Census A broad set of precepts for the Census ofManne LIfe has been prepared An mternatlOnal
Steenng CommIttee fosters development of coherent goals and a SCIentific plan for the CoML A
report on the goals and plan for the Census ofManne LIfe should be Issued m the summer of2000

Consortmm for OceanographIc Research and EducatlOn (CORE) (Fmney 1998) promotes,
encourages, develops, and supports efforts to advance knowledge and learnmg m tIle SCIence of
oceanography and to dlssemmate such knowledge to the SCIentIfic commumty and to the pubhc It
serves as a coordmatmg body for more than 50 manne-related mstItutIOns m the Umted States,
mcludmg umversltIes, governmentallaboratones, and non-profit aquana CORE IS the base for the
InternatlOnal Steenng Comnllttee for the Census of Manne LIfe and the Secretanat, whIch the
Steenng CommIttee gUIdes CORE also acts as the Program Office for the NatIOnal OceanographIc
PartnershIp program, NOPP

M J Murdock Chantable Trust, Partners m SCIence Program sponsors hIgh school SCIence\::iJ teachers partICIpation m research WIth SCIentIsts dunng two summers

PartnershIp for the Interdlsclplmary Study of Coastal Oceans (PISCO) IS a long-term ecolOgIcal
consortmm that conSIsts of four umversltIes (Oregon State Umverslty, UC Santa Cruz, Stanford
UmversIty, and UC Santa Barbara) mvestIgatmg the phySIcal and blOlogical processes of the
nearshore regIon along the Oregon and CalifornIa coasts The DaVId and LUCIle Packard FoundatIon
ongmally funded PISCO to prOVIde a new model for solvmg envIronmental problems faced by our
seas

The North PaCIfic UmversitIes Manne Mammal Research ConsortIUm (MMRGJ-wUs formed
WIth four participatmg mstitutIons the Umversity of Alaska, the Umversity ofBntIsh ColumbIa, the
Umversity ofWashmgton, and Oregon State Umversity The mISSIon of the ConsortIUm IS to
undertake a long-term program ofresearch on the relatlOn between fishenes and manne mammals m
the North PaCIfic Ocean and Eastern Benng Sea StudIes WIll focus Imtially on the bIOlogy of the
Steller sea lion and could mclude research on the effects of speCIes mteractIons and oceanographIc
condItions on changes m sea hon abundance

The NatlOnal Outdoor LeadershIp School (NOLS) was founded m 1965 and IS the leader m
WIlderness educatIon NOLS IS the largest backcountry permIt holder m the Umted States and offers
courses on four other contments NOLS IS commItted to the quahty of courses and programs offered
m the wIlderness enVIronment that serves as ItS classroom

The Alaska NatIve Harbor Seal CommISSIon's (ANHSC) mISSIon IS conservmg and sustammg
the harbor seal for the cultural well-bemg of the NatIve commumty Through fundmg from the
EVOS Trustee CounCIl, It gathers bIOlogIcal samples from harbor seals harvested by Native hunters
and makes them avaIlable to researchers
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4 Transboundary OrgamzatIOns

Transboundary orgamzatIOns coordmate mformatIon-gathenng across natIOnal, provmcial and
state boundanes As a result of transboundary conventIOns addressmg fishery management,
pollutIOn control, and other matters of concern ill the North PaCIfic, multmatIOnal and mterstate
management mstItutIOns have been m place for most ofthe twentieth century These mstItutIOns
have amassed some of the longest time senes of bIOlOgIcal observatIons m the North PaCIfic

The umbrella transboundary orgamzatIOn for the North PaCIfic, the North PaCIfic Manne SCIence
OrganIzatIOn (PICES) (Welch and Batten 2000), was estabhshed m 1992 among Canada, People's
Repubhc ofChma, Japan, Repubhc ofKorea, RUSSIan FederatIOn, and the Umted States PICES
coordmates North PaCIfic (above 30° N) manne mformatIOn and research on tOpICS such as the ocean
enVIronment, global weather and chmate change, hvmg resources and thel[ ecosystems, and the
Impacts of human actiVIties In order to facIhtate the exchange ofmformatIOn, the PICES Techmcal
CommIttee on Data Exchange has lInks to long tIme senes on bIOlOgIcal, phYSIcal, and chemIcal
oceanography, fishenes, and meteorology and manne SCIence orgamzatIons The long time senes
data set IS a compl1atIon of voluntary submISSIOns from data sources and IS therefore not exhaustive

The InternatIOnal PaCIfic Rahbut CommISSIOn (IPRC) was the first multmatIOnal fishery
management orgamzatIOn m the North PaCIfic, establIshed by the Umted States and Canada m 1923
The IPRC armual survey prOVIdes a long tIme senes of standardIzed catch ofPacIfic halIbut and
assOCIated specles The IPRC time senes of research vessel surveys starts m 1925 It IS a
partIcularly valuable record of organIsms assocIated WIth the benthos because of the scrutmy It has
recelved as the basls for many peer revlewed pubhcatIOns over the years

The InternatIOnal PaCIfic Salmon FIshmg CommISSIOn (IPSFC) (1937-1985) was establIshed by
the Umted States and Canada m 1937 to restore the sockeye salmon of Canada's Fraser River and to
allocate the catches between natIOns The IPSFC and ItS successor, the PaCIfic Salmon CommISSIOn
(PSC), have complIed a very long time senes of annual Fraser River salmon production, augmented
by substantial time senes of estimated sockeye salmon productivIty by year of spawnmg The PSC
also has time senes of annual harvest and explOItation rates for selected chmook salmon populatIOns,
as well as catch and other time senes data for all salmon speCIes

The InternatIOnal North PaCIfic Flshenes CommISSIOn (INPFC) (1952-1993, U~, fanada,
Japan) and Its successor, the North PaCIfic Anadromous FIsh CommISSIOn (NPAFC) (1993 on),
coordmate research and harvest of salmon and other anadromous speCIes above latItude 33° N
outSIde the 200-mile zones of the signatones SIgnatory natIOns are the Umted States, Canada, Japan
and RUSSIa and the cooperatmg natIOns are Poland, South Korea, and Taiwan The INPFC pubhshed
long time senes ofcatches for pnnclpal groundfish speCIes, crab, shrImp and hemng for the
signatones and cooperatmg natIOns The INPFC statIstical yearbooks (produced from 1952-1992)
contam bIOlogIcal time senes on groundfish, crabs, and manne mammals The NPAFC statistical
yearbooks (produced from 1993-1995) are the defimtIve source for catch, welght and hatchery
releases for salmon m the North PaCIfic, as well as pnncipal groundfish speCIes, crab, shnmp, and
hemng

The Arctic Momtonng and Assessment Programme (AMAP) IS an mternatIonal clrcumpolar
program whIch seeks to momtor anthropogemc pollutants m all parts of the arctIC enVIronment
ObservatIOns extend mto the Benng Sea, but not mto the GOA as yet At a meetmg m RovamemI,
Fmland the natIOns of Canada, Denmark/Greenland, Iceland, Norway, Sweden, the Sovlet Umon,
and the Umted States entered mto the "Rovanleml process" to promote arctic envIronmental

22



SCIentific Backgrollnd September 2000

protectIOn The "ROVanIemi process" produced a senes of "State of the Arctic EnvIronment" reports
on potential pollutants m dIfferent parts of the arctic envIronment and Its ecosystems m 1991 The
FIrst Arctic Mmistenal Conference m ROVanlemI, Fmland (Cuenco et al 1993) established
mternatlOnal cooperatIOn for the protectiOn of the arctic, and led to the adoptiOn of the Arctic
EnVIronmental ProtectIOn Strategy (AEPS) The AMAP reports contam time senes data on
contammants m the areas of mterest The policy body for AMAP IS the Arctic CouncIl

The PacIfic States Manne Fishenes CommIssIon (PSMFC) IS an mterstate orgamzatiOn created
by the U S Congress m 1947 to coordmate fishenes Issues among Califorrua, Oregon, Washmgton,
Idaho, and Alaska The PSMFC RegIOnal Mark Processmg Center IS the keeper of the salmon coded
WIre tag data base, an authontative source for time senes observatiOns on dIstnbutiOn of ocean
catches from CalifornIa to Alaska, mc1udmg Canada, smce 1972

The ConventiOn on the ConservatiOn of Antarctic Manne LIvmg Resources (CCAMLR) was
founded m 1982 as part of the Arltarctic Treaty System, m response to concerns that an mcrease m
knll catches m the Southern Ocean could have a senous effect on populatiOns ofknll and other
manne life, partIcularly on bIrds, seals and fish whIch mamly depend on knll for food

The CCAMLR Ecosystem MOnItonng Program (CEMP) IS a sCIentific program mtended to
Identify changes m condItion, abundance and dIstnbutiOn of the arumals withm the conventiOn area
Smce It IS not realistic to mOnItor all the anImals and theIr mteractiOns that make up the Arltarctic
manne ecosystem, speCIes and parameters likely to be partIcularly sensItive to changes m food
availabIlity have been Identified InformatiOn obtamed from momtonng these speCIes IS taken mto
account m determmmg the regulatIOn of human actiVIty so as to ensure that the conservatiOn
pnncipies of the conventiOn are bemg applied

The parameters bemg studIed fall mto four categones reproductlOn, growth and condItion,
feedmg ecology and behaVIOr, and abundance and dIstnbutiOn Arly changes found m the
parameters WIll be because of changes eIther m food avaIlabIlity or envIronmental condItions In
order to IdentIfy the source of change, It IS necessary to momtor knll abundance and dIstnbutiOn, and
certam envIronmental parameters SImultaneously WIth the mOnItonng of predators

5 Global ClImate Change Research
~ ,

The UnIted States IS participatmg as part of a world-WIde network dedIcated to measunng and
understandmg global climate change Global change research programs are valued m the billions of
dollars, WIth state, natiOnal and mternatiOnal partners and cooperators Four mternational
oceanographIc mvestigations on global climate change have elements relevant to the North PaCIfic
Global Ocean Ecosystems DynamICS (GLOBEC), World Ocean CIrculation Expenment (WOCE),
Jomt Global Ocean Flux Study (JGOFS), and Global Ocean Observmg System (GOOS) each rely on
the personnel, faCIlIties and finances of the natiOns and orgamzations that partICIpate m the
transboundary orgamzatlOns descnbed above

GLOBEC IS the global change program of the International Geosphere-BlOsphere Programme
(IGBP) of the InternatiOnal CounCIl for SCIence The IGBP prOVIdes an mternatiOnal, mter­
discIplmary framework for the conduct of global change SCIence GLOBEC IS an oceanography
program that IS exammmg a number of hypotheses that mc1ude a commercIally harvested fish
speCIes, pmk salmon A key GLOBEC hypotheSIS IS that rapId growth and rugh survIval ofpmk
salmon depend on cross-shelf Import of large zooplankton from offshore to nearshore waters
GLOBEC IS also collectmg data on zooplankton speCIes, mc1udmg a copepod and several knIl
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speCies Physical processes to be exammed mclude stratIficatiOn, cross-shelf-transport, downwelhng
and mesoscale circulatiOn m the GOA Another part ofIGBP is the Jomt Global Ocean Flux Study
(JGOFS), WhICh IS studymg the role of the ocean m controllmg clImate change through the storage
and transport of heat

The GOOS, orgamzed by the Intergovernmental OceanographIc COlTIffilSSIOn (lOC) of the
Umted NatIons EducatIonal SocIal and Cultural OrganIzatIon (UNESCO), IS to be a pennanent
global system for collectmg data, modelmg and analyzmg manne and ocean processes worldwIde
Another rOC-sponsored program IS the World Ocean CIrculatiOn Expenment (WOCE) under the
auspIces of the World Meteorological AssocIatIon WOCE sponsors a large number of
mvestIgatIons dIrected at understandmg the movement of water masses m the world's oceans,
mcludmg the PacIfic and North PacIfic

C The Gulf of Alaska Ecosystem

The basIc sCIentIfic mfonnatIOn relevant to GEM crosses many discIplmary boundanes
Although roughly organized mto meteorology, oceanography and bIOlogy, nammg these basIC areas
of sCIentIfic study does not exclude others Such discIplmes as economICS, fishenes, publIc
admmistratIOn, and many others also contnbute to the very large body of sCIentIfic mfonnatiOn
relevant to GEM

SCIentIfic observatIons for the SCientIfic lIterature were first recorded m the GOA about 1741
Accounts of exploratiOn m the mid-to-late 18th century were followed rapidly by the commerCIal
records of explOitatiOn startmg m the late eighteenth century and contmumg to present Records
contnbuted by tramed SCIentists accumulated steadIly but slowly from 1741 untIl the end ofthe_ \
nmeteenth century Efforts to apply SCIence to management of explOited WIld anImal populatIOns, ~

especIally fur seals and salmon, started m the late nmeteenth century The ongInal observatiOns
were fonnal descnptIons and nomenclature for manne mammals and salmon, followed by phySIcal
oceanography and cartography

GIVen the long tIme span and dIversIty of avaIlable mfonnatiOn, It IS fortunate that summanes
are available m three key reVIews (FranCIS et al 1998,Hood and Zimmennan 1986,Rosenburg 1972)
Rosenburg (1972) presents the status of knowledge up to 1970 Hood and Zimmerman (1986)
summanze much of the very large volume of sCIentIfic data collected m relatiOn to-ffil and gas
exploratiOn dunng the decade endmg about 1982 Efforts to synthesIze and focus multIdiSCIplmary
data to explam changes m productIOn of bIrds, fish and mammals are addressed by FranCIS et al
(1998) A fourth source prOVIdes a bnefreview of the most recent work on lInkages between
meteorology, oceanography and bIOlogy m the North PaCIfic Ocean (Welch and Batten 2000)

Based on the key reVIews and the most recently publIshed lIterature, the followmg is a SynOpSIS
ofbIOlogical and geophysIcal aspects of the northern GOA ecosystem, begmmng WIth the geologIcal
features that define the oceamc and coastal regimes Next, ocean CIrculatIOn and how It affects
nutnent recyclmg IS descnbed Fmally, the phySIcal and chemIcal processes that set the bounds for
productIVIty and control the transport of orgaruc matter are dIscussed ThIS sets the stage for the
conceptual foundatiOn that IS descnbed m the followmg sectiOn

1 The Gulf of Alaska

The GOA encompasses watersheds and waters south and east of the Alaska Pemnsula from Great
Sitkm Island (176° W), north of 52° N to the CanadIan mamland on Queen Charlotte Sound (127° ~
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30' W) Twelve and a halfpercent of the contmental shelf of the US lIes wlthm GOA waters
(Hood 1986)

The area of the GOA dIrectly affected by the E'C.xon Valdez 011 spIll (FIgure 2) encompasses a
broad dIversIty ofterrestnal artd aquatIc enVIronments Wlthm terrestna1, freshwater, estuanne,
nearshore manne, artd offshore manne enVIronments, geolOgical, clImatIc, oceartographlc, artd
bIOlogical processes mteract to produce the hIghly valued natural beauty artd bounty ofthIs region

Human uses of the GOA are extensIve The GOA IS a major source of food artd recreatIOn for the
entire natIOn, a source of tradItIonal foods and culture for mdlgenous peoples, artd a source of food
and enjoyment for all Alaskans Servmg as one of the "lungs" of the plartet, GOA resources are part
of the process that prOVIdes oxygen to the atmosphere In addItIOn, the GOA proVIdes habItat for
dIverse populatIOns of plants, fish and WIldlIfe and It IS a source of beauty artd mspiratIOn to those
who love natural thmgs

a Terrestnal Boundanes

The eastern boundary of the GOA IS a geologIcally young, tectomcally actIve area that contams
the world's thIrd largest permartent Ice field, after Greenland and AntarctIca (FIgure 3)
Consequently, the watersheds of the eastern boundary of the GOA lIe m a senes of steep, hIgh
mountam ranges GlaCIers head many watersheds m thIS area, and the eastern boundary mountams
trap weather systems from the west to largely define the clImate of the GOA From the southeastern
GOA lImIt (520 N at landfall) movmg north, the eastern GOA headwater mountam ranges artd heIght
of the hIghest peaks are the PaCIfic Coast (10,290 ft), St ElIas (18,000 ft), and Wrartgell (16,390
ft) Northern boundary mountam rartges from east to west are the Chugach (13,176 ft), Talkeetna
(8,800 ft) and Alaska (20,320 ft) The western boundary of the GOA headwaters IS formed m the
north by the Alaska Range artd to the south-southwest by the AleutIart Mountams (7,585 ft)

RelatIvely few major nver systems martage to pIerce the eastern boundary mountams, although
thousands of small mdependent dramages dot the eastern coast lme artd Islartds of the InSIde Passage
Major eastern nvers from the south movmg north to the penmeter ofPWS are the Skeena and Nass
(Canada), the Stlkme, Taku, Chilkat, Chilkoot, Alsek, SItuk, and Copper All major and nearly all
smaller watersheds m the GOA regIOn support anadromous fish speCIes For examBle,.although
PWS proper has no major nver systems, It does have over 800 mdependent dramages that are known
to support anadromous fish speCIes

To the west ofPWS lIe the major nvers of Cook Inlet Two major tnbutanes of Cook Inlet, the
Kenai artd the KasIlof, ongmate on the KenaI Penmsula The KenaI Penmsula lIes between PWS,
the northern GOA artd Cook Inlet Cook Inlet's largest northern tnbutary, the Susltna River, has
headwaters m the Alaska Rartge on the slopes of North Amenca's hIghest peak, Mt McKmley
Movmg southwest down the Alaska Penmsula, there are only two major nver systems on the western
coastal boundary of the GOA, the Crescent and the Chlgmk, although many small coastal watersheds
connected to the GOA abound KodIak Island, off the coast of the Alaska Pemnsula, has a number
ofrelatIvely large nver systems, mcludmg the Karluk, the Red, and the Frazer

The nature of the terrestnal boundanes of the GOA IS Important m defimng the processes that
dnve bIOlogIcal productIOn m all enVIronments As descnbed m more detail below"the Ice cap and
the eastern boundary mountams create substantial freshwater runoff that controls sahmty m the
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nearshore GOA and helps dnve the eastern boundary current The eastern mountams slow the pace
of and deflect weather systems that Influence productIvIty m freshwater and manne envIronments

b Coastal Boundanes

The GOA shorelme IS bordered by a contInental shelf rangmg to 200 meters m depth (FIgure 3)
ExtensIve and spectacular shorelme has been and IS bemg shaped by plate tectomcs and masSIve
glacIal actIVIty (Hampton et al 1987) In the eastern GOA, the shelf IS vanable m wIdth from Cape
Spencer to MIddleton Island It broadens conSIderably m the north between MIddleton Island and
the Shumagin Islands and narrows agam through the Aleutian Islands The contmental slope, down
to 2000 meters, IS very broad m the eastern GOA, but It narrows steadIly southwestward of Kodlak,
becomIng only a narrow shoulder above the wall of the deep Aleutian Trench Just west ofUmmak
Pass The contmental shelf IS mCIsed by extensIve valleys or canyons that may be Important m
cross-shelf water movement (Carlson et al 1982), and by very large areas of drowned glaCIal
morames and slumped sedIments (Molma 1981)

c Manne-Terrestnal LInkages

The role of manne mputs to the watershed phase of regIOnal bIogeochemIcal cycles has been
recognIzed for some tIme (MathIsen 1972) Manne nutnents are transported to watersheds by
anadromous speCIes, such as salmon (Khne Jr et al 1993, Ben-DavId et al 1998a), by manne
feedmg land anImals, such as nver otters (Ben-DaVId et al 1998b) and coastal mmk (Ben-DavId et
al 1997a), and by such opportumstIc scavengers as nvenne mmk (Ben-DaVId et al 1997a), wolf
(SzepanskI et al 1999) and martens (Ben-DaVId et al 1997b) In theory, any terrestnal bIrd or
mammal specIes that feeds m the manne envIronment, such as harlequm duck or black-taIled deer, IS
a pathway to the watersheds for manne nutnents SpecIes that transport manne nutnents play
Important roles In supportmg a WIde dIverSIty of other fauna and flora, as determmed from levels of
manne mtrogen mJuvemle fish, mvertebrates, and aquatIC and npanan plants (BIlby et al 1996,
PIOrkowskI 1995, Ben-DavId et al 1998a,1998b) In studIes ofa small Alaska stream contaImng
chmook salmon, PIOrkowskI (1995) supported the hypothesIs that salmon carcasses can be Important
m structunng aquatic food webs In partIcular, mIcrobIal compOSItion and dIverSIty determmes the
abIlIty of the stream ecosystem to utIhze nutnents from salmon carcasses, a pnnc!i,al~ource of
manne mtrogen

The role of manne nutnents m watersheds IS key to understandmg the relative Importance of
clImate and human-mduced changes In populatIon levels of bIrds, fish and mammals Indeed, losses
of basIC habItat productiVIty due to low numbers of salmon entenng a watershed (Klme Jr et al
1993, MathIsen 1972, PIOrkowsla. 1995) may be confused WIth the effects of fishenes mterceptIOns
or manne clImate trends Companson of anadromous fish-beanng streams to non-anadromous
streams has demonstrated dIfferences m productlvitles related to manne nutnent cyclmg Import of
manne nutnents and food energy to the 10tIc ecosystem may be retarded m systems that have been
denuded of salmon for any length oftlme (PIOrkowskI 1995)

Paleoecological studIes m watersheds beanng anadromous speCIes can shed lIght on long-term
trends m manne prodUCtIVIty Use ofmanne mtrogen m sedIment cores from freshwater spawmng
and reanng areas to reconstruct prehistonc abundance of salmon offers some mSIghts mto long-term
trends m clImate, and mto how to separate the effects of clImate from human Impacts such as fishmg
and habItat degradatIOn (Fmney 1998)
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Watershed studIes lmkmg the freshwater and manne portIOns of the regIOnal ecosystem could
pay Important benefits to natural resource management agencIes As agencIes grapple WIth
ImplementatIOn of ecosystem-based management, conservatIOn actIOns are lIkely to focus more on
ecosystem processes and less on smgle specIes (Mangel et al 1996) In the long-tenn, protection of
Alaska's natural resources wIll reqUIre extendmg the protectIOn now afforded to smgle specIes, such
as targeted commercially Important salmon stocks, to ecosystem functions (Mangel et al 1996) In
process-onented conservatIon (Mangel et al 1996), productIon of ecologIcally central vertebrate
specIes IS combmed WIth measures of the productIon ofother specIes and measures of energy and
nutnent flow among trophIc levels to IdentIfy and protect ecological processes such as nutnent
transport ApplIcatIOns of ecologIcal process measures m Alaska ecosystems have shown the
feasIbIlIty and potentIal Importance of such measures (Klme Jr et al 1990, Klme Jr et al 1993,
MathIsen 1972, PIOrkowskI 1995, Ben-DavId et al 1997a, 1997b, 1998a, 1998b, SzepanskI et al
1999), as have applIcatIOns outsIde of Alaska (BIlby et al 1996, LarkIn and Slaney 1997)

d Coastal and Ocean CirculatIOn

The flow along the shore over the shelf and slope of the GOA IS counterclockwIse or cyclornc on
average (Reed and Schumacher 1986) The flow over the contmental slope consIsts ofthe Alaska
Current, a relatively broad, dIffuse flow m the north and east GOA, and the Alaska Stream, a SWIft,
narrow, western boundary current m the west and northwest GOA (FIgure 4) The Alaska Stream
contmues westward along the southern flank of the AleutIans WIth portIOns of It flowmg northward
mto the Benng Sea through the deeper passes mtersectmg the AleutIan Cham Together these
currents compnse the poleward 11mb of the North PacIfic Ocean's subarctic gyre and they provIde
the oceanIC connection between the GOA shelf, Benng Sea, and the PacIfic Ocean Reed and
Schumacher (1986) suggest that flow m the Alaska Stream IS relatIvely constant year round
However, Musgrave et al (1992), Okkonen (1992), and Thomson and Gower (1998) show that
sometimes the Alaska Current and Alaska Stream contam large eddIes or fonn promment meanders
that could be Important means for exchanging water WIth the shelf

The shelf IS topographIcally complIcated, consIstmg ofsubmanne canyons that punctuate the
shelfbreak, glaCIally carved troughs and morames on the Inner shelf, and numerous banks and
shoals The coastlme IS SImIlarly complex, consIstmg of numerous capes and emb~ents These
features mteract WIth the tIdal and subtIdal cIrculatIOn, causmg mesoscale flow vamibilIty that
suggests regions of locally enhanced (or depressed) bIologIcal production Many of the submanne
canyons extend across the shelfbreak, WhICh suggests that these mIght be Important pathways for
cross-shelf transport

The most stnkmg feature of the shelf cIrculatIOn IS the Alaska Coastal Current (ACC), whIch IS a
SWIft (0 2 - 18m s 1), coastally constramed flow, typIcally found withm 35 kIn ofthe coast (Royer
1981b), (Stabeno et al 1995) The offshore boundary of the ACC consIsts ofa front, whIch mIght
be an Important bamer to cross-shelf transport of phYSIcal, chemIcal, and bIOlOgIcal propertIes ThIs
current persIsts throughout the year and Clrcumscnbes the GOA shelf for at least 2500 km from
where It ongmates on the northern Bntish ColumbIa shelf (or pOSSIbly even the ColumbIa River
dependmg on the season) to where It enters the Benng Sea through Ummak Pass In contrast to the
ACC, the shelf flow between the offshore edge of the coastal current and the shelfbreak IS weaker
and more vanable (NIebauer et al 1981) The source of thIS vanabilIty IS uncertam:b~t potentIal
mechanIsms mclude separatIOn of the coastal current as It flows around coastal promontones
(Ahlnes et al 1987), baroclImc mstabilIty ofthe coastal Jet (Mysak et al 1981), flow over

27



SCientific Background September 2000

topography (Lagerloaf 1983), or meandenng of the ACC along the shelfbreak (NIebauer et al
1981)

The dynamIcs of the basm and the shelf are closely coupled to the AleutIan Low pressure
system Storm systems propagate eastward mto the GOA and are blocked by the mountam ranges of
Alaska and Bntish Columbia Thus, the reglOnal wmds are strong and cycloruc and the precipitatlOn
rates are very hIgh The pOSItive wmd-stress curl forces cycloruc circulatlOn m the deep GOA willIe
on the shelf these wmds Impel an onshore surface Ekman dnft and estabhsh a cross-shore pressure
gradIent that forces the ACC The hIgh precipitatlOn rates cause an enormous freshwater flux (-20
% larger than the average annual MISSISSIPPI River dIscharge) that feeds the shelf as a "coastallme
source" extendmg from Southeast Alaska to KodIak Island (Royer 1982) However, the seasonal
vanabIhty m wmds and freshwater dIscharge IS large Cycloruc (or coastal downwellmg favorable)
wmds are strongest from November through March and feeble or even weakly anticycloruc m
summer when the Aleutian Low IS dIsplaced by the North PaCIfic HIgh (Royer 1975), (Wl1son and
Overland 1986) The seasonal runoff cycle exlubits shghtly dIfferent phasmg from the wmds It IS
maxImum m early fall, decreases rapIdly through wmter when precipitatlOn IS storeo as snow, and
attams a secondary maXImum m spnng due to snowmelt (Royer 1982)

The shelf hydrography and circulatlOn vary seasonally and are lmked to the annual cycles of
\\ md and freshwater dIscharge In late wmter, the vertIcal stratIficatlOn and the front boundmg the
ACC are relatively weak By contrast, m fall the water column IS strongly stratified and the offshore
front IS strong Measurements by Royer et al (1979) and Johnson et al Imply that near-surface
\\ aters converge from eIther SIde of the front ThIS pattern of cross-shelf CIrculation would tend to
accumulate plankton, whIch mIght then attract foragmg fish Moreover, the front and the reglOn
mshore of It mIght be an area of enhanced productivIty because entramment (Royer et al 1979)
and/or frontal mstabIhty could resupply the surface layer WIth nutrients from depth As shown by
XIong and Royer (1984), deep shelf waters attam maXImum sahmties m fall and mimmum m spnng
The source of thIS hIgh sahruty water IS the annual mtruslOn of slope water forced onshore and along
the bottom of the shelfby the seasonal relaxatlOn (or reversal) m downwellmg (Royer 1975)
Interannual vanabIhty m the onshore flux of slope water and/or dIfferences m slope-water propertIes
hkely Imply SImIlar vanabIhty m the onshore flux of nutnents to the GOA shelf

Farther offshore, the Alaska Current forms the poleward-flowmg eastern portiOO qIthe North
PaCIfic subarctic gyre and generally follows the upper slope and shelfbreak It IS broad m the east,
but It narrows and strengthens mto a western boundary current northeast ofKodIak Island (FIgure 4)
mto the Alaska Stream, the westward flowmg portlOn of the subarctIC gyre (Reed and Schumacher
1986) Tills dommant current system often may have com~uted velOCIties m excess of 80 to 100
centimeters/second and net transport m excess of 6 xl06 m /s ThIS IS partIcularly so near the outer
Alaska Penmsula and AleutIan Islands, where sharp sahruty decreases mshore generate strong
pressure gradIents that force SWIft flows (Reed and Schumacher 1986) Waters from the shelf and
basm of the GOA eventually enter the Benng Sea through Urumak Pass and then the Arctic Ocean
through the Benng StraIt Thus, the Benng and ChukchI seas are "downstream" ecosystems WIth
respect to the GOA

WIth regard to the mterannual vanabIhty of current flows, It IS generally thought that more
mtense cyclOnIC actiVIty m the atmosphere WIll result m stronger flows m the Alaska Gyre and more
of the westwmd dnft WIll go to the south to the Cahfornia Current system (Hollowed and Wooster
1992) The proposed decadal scale vanatIon m currents of the northeastern PaCIfic are shown m
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FIgure 5 Weak flows ofthe Alaska Current m the eastern gulf have been assocIated wIth years of
hlgher-than-normal salImty (Ingraham Jr et al 1991) Reed and Schumacher (1986) descnbe a
summer 1981 collapse of wmd stress m the eastern gulf, WhICh was accompanIed by the WIdespread
dlstnbutlon of warm and relatively fresh surface water At the same time, wmd stress mcreased m
the western gulf, dlvertmg water flowmg mto the southern gulf more to the northwest They
suggested that such changes, although neIther frequently charactenzed nor well understood, may
affect bIOlogIcal processes throughout the regIOn For example, one would expect the persIstence of
such condItIOns to favor water-column stratIfication, and subsequent depletIOn of surface water
nutnents dunng the later portIOn of the summer growmg season

Dunng penods when the wmter Aleutian Low pressure system IS more northerly and mtense,
wmds m the eastern GOA are stronger (Emery and HamIlton 1985,Mantua et al 1997), preCIpItation
IS greater, and Ekman transport IS greater, whIch mIght be expected to mfluence vanabllIty m mlxed­
layer depth and prodUCtivIty However, m the central GOA, mIxed layer depth vanabllIty m the
wmter IS pnmanly a consequence ofchanges m upper-ocean salImty (Freeland et ah1998)

e ClImatlc OSCIllatIOns

The GOA has a vanable and severe clImate and IS the mcubator for the wmter storms that sweep
across the North Amenca contment VIa the Aleutian storm track (WIlson and Overland 1986) Three
semI-permanent atmosphenc pressure regIOns dommate clImate m the northern GOA-the Slbenan
and East PaCIfic hIgh-pressure systems and the Aleutian Low-pressure system (FIgure 6) These
have vanable, but charactenstIc, seasonal locations The Aleutian Low pressure system averages
about 1002 mIllIbars (Favonte et al 1976), IS most mtense m wmter, and appears to cycle m Its
average pOSItIon and mtenslty WIth about a 20-25 yearpenod (Rogers 1981,Trenberth and HUITel
1994) The North PaCIfic OSCIllatIOn (NPO), as thIS cycle IS called, appears to be a major source of
oceanographIc and bIologIcal vanabilIty

Low-pressure systems or storms frequently anse from the GOA Although the storm track IS
well-known, the severe wmter weather that comes from the northern GOA IS unpredIctable on a
short-term basIS, due to the mterplay among the relatively warm aIr masses over the gulf, the cold
contmental aIr masses mland, and the dommatmg coastal mountams (Alaska, Chugach and
Wrangell-St ElIas ranges) m between These features support blockmg hlgh-press'iiPe dages, wmch
deflect storm tracks to the north and south for penods as long as several weeks, but wmch have an
average perSIstence of seven to ten days (Treldl et al ) ThIS mterplay between eastward movmg
storm systems and blockmg hIgh pressure m wmter IS qUIte vanable from year to year, but
undergoes long-term cycles on or about the same penod as the NPO (WhIte and Clark 1975)

Mantua et al (1997) have calculated the PaCIfic Decadal OSCIllation (PDO) mdex, WhIch tracks
the NPO and IS dIscussed m more detail m Section IV D 2 The PDO mdex had strong posltlve
values from 1900 to about 1912, dunng most of the 1930s and early 1940s, and then agam dunng the
late 1970s, 1980s and most of the 1990s From about 1948 through 1976, and then agam for three
years m the early 1990s, the PDO was negatlve (Hare et al 1999) Figure 7 shows wmtertlme
examples from two clImatlc regImes a negatlve PDO regIme example from 1972 and a posltlve
PDO example from 1977 In addltlon, there IS eVIdence that the Aleutian storm track has shIfted to a
more southerly pOSItIon dunng the twentieth century (Richardson 1936), (I<Iem 1957), (WhIttaker
and Hom 1982), (WIlson and Overland 1986) There also IS a low-frequency lunar nodal cycle of
186 years, possIbly workmg through an enhancement of poleward geostrophlc flow (due to
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dIfferences m seawater densIty) or mcreased tidal mlxmg m ItS pOSItive phase, as an attractive
alternative or complementary hypothesIs for external forcmg factors (Parker et al 1995)

f Manne Nutnents and FertIlIty

The fertIlIty of GOA waters depends on nutnent recyclmg from depth to the surface layer where
plants grow The deep waters ofthe central GOA have some of the hIghest concentratIOns of
nutnents and the oldest carbon m the world's oceans (Mantyla and ReId 1983), conSIstent WIth lack
of deep-water formatIOn m the north PaCIfic Ocean, slow turnover and trappmg of sigruficant
amounts of nutnents at depth Intense low-pressure systems and cyclomc CIrculation m the GOA
favor nutnent transport to the surface m the central GOA (ReId Jr 1965), 14C depletIOn m surface
waters (Reeburg and KIpphut 1987), and the presence of low-temperature, hlgh-nutnent water
(Sambratto and Lorenzen 1987)

One feature of the Alaska Gyre, also shared WIth the eastern TropIcal PaCIfic and parts of the
Southern Ocean, IS that there IS apparently no lack of the macronutnents (mtrates, -phosphates and
sIlIcates) necessary to support phytoplankton growth (Beklemlshev 1957,Hemnch 1957) The
tradItIOnal VIew has been that grazmg by zooplankters was suffiCIent to prevent phytoplankters from
depletmg macronutnents (Anderson and Munson 1972) More recent work has explamed the surfeIt
ofmacronutnents dIfferently m terms ofmlCronutnent (Iron) lImItatIOn and called lack of
macronutnent lImItatIOn mto questIOn (Freeland et al 1998) Moreover, the questIOn of the extent of
lImItatIOns lffiposed on prodUCtiVIty by Iron m the GOA IS an Important and open questIOn (pahlow
and RIebsell 2000) Non-mtrogen and carbon lImIted growth allows phytoplankton to dlscnrnmate
agamst the "heavy" stable Isotopes, 15N and l3C, dunng syntheSIS of organIC matter Orgamc
mtrogen and carbon depleted m 15N and l3C are passed mto food chams Thus, zooplankton and \5)
fishes from oceanIC waters of the gulf are 15N and l3C depleted, compared to those from coastal
waters such as PWS that are nutnent lImIted (Klme Jr 1999a)

Onshore movement of more dense offshore water by wmds results m coastal downwellmg most
of the year Relaxation of these wmds dunng the summer results m slIghtly favorable condItions for
upwellmg of deep nutnent-nch water onto the shelf, the supply of WhICh undoubtedly vanes from
year to year For example, m Resurrection Bay transport of offshore water mto the bay occurs
mamly dunng penods of pOSItIve upwellmg (HeggIe and Burrell 1981) In tills predommantly
downwellmg shelf and coastal regIme, the extent to WhICh deep-water nutnents reach the more
bIOlogIcally productIve nearshore surface waters and the mechanIsms that transport It there dunng
most of the year are only sketchIly understood Bottom water m coastal fjords appears to be
renewed by water ongmatmg from shallower than 250 m m the central gulf (Muench and Heggie
1978) Renewal of bottom water m shallOW-SIll coastal fjords, lIke A1alIk Bay on the outer KenaI
Pemnsula coast, occurs m spnng From near-umform denSIty throughout the water column m
wmter, developmg denSIty gradIents m the fjords m the spnng allow denser (from wmter coolmg and
reduced freshwater runoff) shelf water that enters as dlstmct masses on Apnl tides to SInk to the
bottom of these fjords Deeper fjords, such as PWS, are renewed m late summer and early fall as
relatively warm and salme water ongmatmg m the central gulf below 150 m moves onto the shelf
under condItIons of reduced downwellmg and onshore convergence of surface water

Deep water renewal processes were speculated to explam the occurrence of GOA-ongm
copepods undergomg dlapause wlthm PWS (Klme Jr 1999a) Long-term ShIftS m the deepwater
renewal process could thus affect vanabilIty m a source of zooplankton forage for Juvemle salmon

30



\,

SClemzjic Badgrolilld September 2000

and other PWS consumers, SInce It IS the offspnng of dlapausIng copepods that form the bulk of
subarctic Pacific zooplankton blooms (l\tllller et al 1984)

g Plankton and ProductivIty

Some of the basIc conditIOns for phytoplankton growth In the central GOA, based on data from
Ocean Station P, are outlIned by Sambratto and Lorenzen (1987) The annual cycle starts m spnng
when the compensation depth for pnmary production Increases to below 150 m WIth mcreasmg
msolatIon time and solar InCident angle At the same time, the mean mIxed-layer depth, constramed
from below by a permanent haloclme at 150 to 100 m, nses rapIdly between Apnl and May from
below 100 m to about 50 m These changes result m a rapid mcrease m phytoplankton production m
surface waters to between 200 and 800 mg C m 2 d I through the summer, but the actual data to
support thIS estimate of production are hmited (MIller et al 1991) The reported average annual rate
of 170 g C m 2y 1 IS one of the hIghest m the world's oceans (Welschmeyer et al 1993) Histoncal
data suggest that nitrate and other macronutnents are not hmItmg m the area reached by sunhght
(photic zone) dunng the growmg season (Dugdale 1967,Hatton and Wada 1972,M111er et al 1991)
It IS possible that the GOA may have undergone a change WIth respect to the role ofmacronutnent
control, based on more recent data (Freeland et al 1998) The micronutnent Iron has been suggested
as a hmitIng factor, but It appears that Iron may set the charactensitIcs of the phytoplankton
communIty but not be hmItmgper se to the dommant small phytoplankton cells that attam a hIgh
level of prodUCtIvIty (MIller et al 1991)

A great deal ofuncertamty about pnmary production IS due both to a sparsIty of dIrect
measurements and to the fact that chlorophyll-a does not mcrease much dunng the annual production
cycle (Anderson et al 1977) Intense grazmg dunng growth and sInkmg of cells are possIble
contnbutIng causes (Booth et al 1993) Recently, MIller et al (1991) suggested that consIderatIOn
of the grazIng protozoans as an mtermedlate trophIC step between phytoplankton and large copepods
(MIller et al 1984) could well explaIn the lack of phytoplankton blooms m the presence of relatively
low numbers of large copepods A further IteratIOn of a model that explams productivIty m the
surface waters of the Alaska Gyre IS presented by MIller (1993) Essentially, hIgh productivIty IS
mamtamed by a shallow ml'xed layer that persists throughout the year, thereby preventmg loss of key
organIsms out of the photic zone, mcludmg the abundant protozoans, WhICh have hIgh enough rates
of cellular dIVISIon to keep up WIth the phytoplankton populations Ammonia recycled qmckly from
the micro- and macrozooplanknton to the phytoplankton (mamly flagellates) apparently explams the
contInUOUS hIgh concentratIOns of dIssolved nitrate WIth regard to long-term changes m
phytoplankton, Integrated measurements of chlorophyll-a over the central North PaCIfic mdicate a
general mcrease after 1977 (Vennck et al 1987)

Annual pnmary productIOn rates nse from central gulf values of 100 g C m 2 to values greater
than 250 on the shelf and values between 150 and 200 g C m 2 In bays, sounds and mlets (Sambratto
and Lorenzen 1987) Unhke the oceanIC regIme offshore, nutnent depletIOn does occur Inshore of
the shelf m lower Cook Inlet dunng the growmg season (Chester and Larrance 1981 ,Larrance and
Chester 1979) Unfortunately, the SItuation WIth respect to macronutnent hmitatIon of productivIty
on the GOA shelf IS far from clear Results of the Trustee Council-sponsored Sound Ecosystem
Assessment (SEA) project mclude a model of the water column m PWS that has successfully
produced the duration and extent of both phytoplankton and zooplankton blooms for several years
(EslInger 1999) Atmosphere-sea-surface mteractIOns m the early spnng appear to set the conditIOns
for the remaInder of the spnng-summer production penod Two general outcomes are seen for

31



SClentific Background September 2000

productIOn 1) wann, qUiescent spnngs have mtense but bnefphytop1ankton blooms and relatively
low zooplankton biomass, and 2) colder stonny spnngs lead to longer phytoplankton blooms and
higher zooplankton bIOmass These two outcomes affect dichotomous carbon Isotope ratios m
manne bIOta QUiescent spnngs result m l3C ennchment while stonny spnngs result m l3C
depletion Pnmary productIOn shifts thus charactenzed by l3C/12C penneate throughout food chams
as eVidenced by concomitant IsOtOPiC shifts among bIOta (Klme Jr 1999b)

It IS generally thought that the more energetic phYSical environment on the shelf IS responsible
for sustammg these high rates of pnmary productIOn, but coastal convergence and the predommant1y
downwellmg nature of the hydrography hmlt opportumtles for water renewal from the deep GOA
Offshore fronts assocIated With the ACC have been proposed as pOSSibly active m producmg
enhanced plankton biomass seen at the shelfbreak It appears that relaxation of coastal wmds, local
topography (e g , at the entrance to Cook Inlet) mteractmg With strong tidal currents, and wmd
events are Important factors m wlthm-season nutnent resupply to the photic zone m a system where
high freshwater mput and long days can produce extended penods of stratificatIOn The mterplay of
these factors throughout the growmg season IS undoubtedly cntlcal to survival of the many]uvemle
fonns of mshore hfe dependent on phytoplankton productIOn

Zooplankton productiVity m the GOA largely reflects patterns seen or mferred from
phytoplankton productiVIty (Cooney 1987) Thus, productiVity of oceamc zooplankton populatIOns

, I 2 1
may be as high as 30 g C m - yr and up to 50 g C myron the shelf and m mSlde waters ThiS
production occurs to a large extent m the spnng bloom and follows an annual surge m phytoplankton
productIOn m the early spnng One of the umque charactenstIcs of North PaCific zooplankton
populatIOns IS the apparent role of three species of very large copepods-Neocalanus cnslalus, N
plu1nchns and Eucalanus bungl-m transfemng large amounts of energy from phytoplankton to
higher trophiC levels (Cooney 1987), Short unpubl) AvaIlable eVidence led Cooney (1984) to
propose that the oceamc copepods are camed by Ekman transport from the open ocean onto the shelf
over a large part of the year and may be an Important source of orgamc matter for mshore orgamsms
He estimated that the advected biomass from March to November 0 f each year was lOx 106 metnc
tons m the GOA, conSiderably higher than the 2x106 metnc tons estimated from production on the
shelf m the ACC The discovery that stable Isotope signatures diagnostic for offshore carbon are
found and vary m]uvemle fishes ofPWS proVided eVidence that thiS process takes place and vary m
effect from year to year (Khne Jr 1999a) With regard to mterannual vanablhty, Brodeur et al
(1996) found long-tenn fluctuatIOns m zooplankton biomass that displayed maximal values on a 10+
year frequency In Figure 8 bIOmass of plankton for the spnng and summer penod are contrasted for
a negative PD~ and a posItive PDO, and It can be seen that zooplankton biomass was much greater
dunng the posItive PDO

Nonetheless, It IS Important to bear m mmd that pnmary and secondary productiVity
measurements m the GOA are few (Reeburg and Klpphut 1987) A truly engagmg emgma of the
GOA shelf IS how It can sustam ItS apparent high productIVity m the face of phySical features that
should mhlblt productIVity PhySical features that should hmlt productiVity m the gulf mclude a
deep shelf, mput of a high volume of low-nutnent freshwater VIa coastal discharge onto the shelf,
and a shelf that IS sub] ected to downwellmg wmds throughout most of the year In the face of such
apparent mconslstency between the phySical circumstances of the gulf and reported high
productlvltles, It IS reasonable to be skeptical of how representative the reported values actually are
It IS pOSSible that there are not enough values m time and space to resolve the nature of seasonal
productlvltles on the GOA shelf
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Even so, corroboratmg data on GOA nekton also mdIcate that thIs group of orgamsms was more
abundant after about 1978 Both these observatIons are conSIstent WIth calculations by Polovlma et
al (1995), mdIcatIng that the reductIOn of the mIxed-layer depth and Increase of surface
temperatures m the GOA would allow a doublmg of pelagic productIOn With more to eat, It IS not
surpnsmg that survival and catches of PaCIfic salmon In the Alaska Gyre have Increased so strongly
smce the late 1970s (Hare et al 1999,Mantua et al 1997,Pearcy 1992) At the same tIme, there are
mdIcatIons that mshore productIon has been declInmg In many locatIons

There IS lIttle known about decadal-scale changes m mshore rates of pnmary productIOn, but
there are efforts underway to compIle what data does eXist (Mackas personal communcatlOn) WhIle
the very favorable productIOn regIme for salmon In the central gulf was occumng, many, but not all,
nearshore seabIrd and harbor seal colomes were m declme (Hatch et al 1993,Platt and Anderson
1996) ThIS was apparent In PWS, especially In data on black-legged kittiwakes from southern PWS
(Irons 1996) One compellmg contrast from adJ acent Cook Inlet was the declIne over the last 20
years m seabIrds at ChISIk Island, while seabirds at Gull Island In Kachemak Bay were Increasmg
dunng thIS penod (Figure 9) High rates of nutnent supply from deep water enabled by
exceptIOnally strong, topographically focused, tIdal-mduced mlxmg In lower Cook Inlet and, at the
same tIme, mcreased nutnent-poor freshwater mflows through upper Cook Inlet might explaIn these
dIfferent regIOnal 20-year trends In seabird abundance Other long-term trends that may Impact
bIOlogIcal productIVity are the contmumg mcrease of average surface-water temperatures In the
North PaCIfic and an apparently greater frequency of strong El Nzno events In recent years

h Benthos

The GOA sea bottom supports a dIverse communIty of bactena, fungi, algae, some hIgher plants,
mvertebrates and fishes It vanes With changes m substrate charactenstIcs, depth, temperature, lIght
and food supply (Feder and Jewett 1987,O'ClaIr and ZImmerman 1987) Pnmary productIOn occurs
m mtertIdal and shallow subtIdal commUnItIes BenthiC algal productIOn IS locally Important m
mshore areas of the northeastern PaCIfic ProductIVIty estImates for the northeastern GOA for large
kelps Nereocystzs and Lammana speCIes range as hIgh as 37 4-71 9 kglm2/yr wet weIght for PWS to
2 1 kglm2/yr wet weIght for shallow Intertidal Fucus and Rhodymenza spp In lower Cook Inlet, and
0-04 kglm2/yr for deep subtIdal areas contaInmg Agarwn and Callophyllzs Wherever phySical
condItIons are SUItable to permit benthiC algae to flounsh, benthiC algal productIOn IS very Important
to maIntammg nearshore commumtIes Nonetheless, current mformatIon mdIcates the maJonty of
pnmary productIOn m the GOA occurs m phytoplankton

The commUnItIes of the shelf bottom and shallow subtIdal and mtertldal environments support
thousands of dIfferent speCIes that recycle nutnents and carbon and partICIpate m Important
geochemIcal cycles for trace substances ClImatIc forcmg may mfluence the nearshore-bottom
commUnItIes m several ways, mcludmg through nutnents, larvae and'food Long tIme senes data
necessary to address these questIons are avaIlable pnmanly for commercIally utIlIzed speCIes of fish,
crabs and molluscs (Hollowed and Wooster 1995), (Zheng and Kruse In press) Data on the geology
and bIOlogy of the benthos are also avaIlable from work preparatory to 011 exploratIon m the
AleutIan Islands, Alaska Penmsula, KodIak Island, Cook Inlet, and northeastern GOA (OCSEAP
1990) The above references to clImate-medIated changes m productIOn regImes to changes m

( transport of organIC matter apply to all these cOmmUnItIes, whether they are at the bottom of the
r,~_ central GOA or m the mtertldal zone of Cook Inlet In additIon, terrestnally mediated changes

\Vfought by clImate change, such as differences m the amount, tlmmg and volume of freshwater
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dIscharge, sedIment loads, and wmter temperatures, would be expected to affect mtertIdal and
nearshore commumtIes

For the offshore seabed and Its assocIated resources (e g , eplbenthlc fish, crabs and shnrnp), one
mIght expect that changes m bIOlogIcal productIOn m the surface-mIxed layer, such as descnbed
earlIer, might result m changes m the amount of orgamc matter reachmg the sea floor Between
1989 and 1996, a declme m the supply of particulate orgamc carbon to the abyssal eastern North
Pacific has been reported (SmIth Ir and Kaufinan 1999) Also, vanatIons m cyclomc circulatIOn m
the GOA and, therefore, m surface Ekman dIvergence and the associated advectIOn ofplankton
mIght change the amount of organIc matter delIvered to shelf commumtIes MechanIsms underlymg
the radical changes m the bIOlogIcal composItion of nearshore commumtIes m the GOA m the late
1970s and early 1980s (Platt and Anderson 1996) are not known It IS possible, however, that the
supply of organIc matter to the shelf mIght have changed and thIS could have contnbuted to changes
m seabed commumtIes

Many mshore commumtIes have populations that rely on only occaSIOnal recrUItment of
successful age classes The mterplay of annually vanable food supplIes and currents may play
SignIficant roles m the success of larval productIOn and theIr return to SUItable habItats for the adult
lIfe stages It may be, for example, that offshore loss ofpropagules IS constramed when the ACC
stays close to the coast

SedIments are also a major repOSItory for organIC matter and contammants from human aCtiVIty
and may capture the hIstory of clImatic and geochemIcal events m the overlymg waters The
mtertidal zone, though very narrow, IS a productIve and umque component of the GOA ecosystem
that feeds a vanety of Important populatIOns, mcludmg people Unfortunately, there appears to be
no long-tenn program among SCIentific agenCIes for collectmg data on mtertldal commumty
compOSitIon m the northern GOA

2 Status and Changes ID Fish and Shellfish, Birds and Mammals

a FIsh and Shellfish

The fish and shellfish fishenes of the GOA have been among the world's nchest m the second
half of the 20th century Major fishenes mclude, or have mcluded, numerous speCIes of shnmp and
crab, five speCIes of PacIfic salmon, PaCIfic cod, PaCIfic halIbut, sablefish, hemng, rockfish, pollock,
flatfishes, scallops and other mvertebrates Among the most Important of the GOA groundfish
speCIes, explOitable pollock populations m 1999 were estimated at 738,000 metnc tons (mt), down
from a peak of about three millIon mt m 1982 (WItherell 1999) Annual numbers of two-year-old
pollock entenng the fishable populatIOn (recrUItment) from 1981-1987 were erratic and usually
lower than recruItments estImated m 1977-1980 PaCific cod of the GOA are also an economIcally
and ecologIcally Important speCIes PaCific cod had an estimated fishable populatIOn of 648,000 mt
m 1999, which IS on the low end of the range of600,000-950,000 mt estimated for 1978-1999
Annual recruitments of GOA PaCific cod have been relatively stable smce 1978, With exceptIOnally
large numbers of three-year old recruits appeanng m 1980 and 1998 Biomass of the dommant flat
fish m the GOA, the arrowtooth flounder, IS approachmg two mIllIon mt Arrowtooth flounder IS not
heavIly harvested, and their bIOmass has been steadily mcreasmg since 1977 By companson, the
explOitable bIOmass of another flatfish, the highly pnzed PaCific halIbut, m 1999 was estimated at
258,000 mt, which IS above average for 1974-1999 (Witherell 1999) ExplOitable bIOmass of
PaCific hahbut \\ as also Increasmg from 1974-1988, after which It declmed shghtly As a pOSSible
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consequence of chmate change and/or fishmg, the status of crab populations (dIscussed below) IS
relatIvely poor m companson to the groundfish populations

Both salmon and groundfish populatIOns m the northeastern PacIfic appear to vary m concert
With features 0 f clImate, but the responses appear to be dIfferent (FranCIS et al 1998) Groundfish
recnlltments follow a cycle With a roughly ten-year penod that IS closely related to the Ei Nzfio
Southern OscIllation (ENSO) (Hollowed and Wooster 1992), whereas salmon abundance changes
sharply at mtervals of20-25 years m concert WIth the PacIfic Decadal OscIllatIOn (PDO) (Brodeur et
al 1996) The ENSO and the PD~ were shown to be mdependent of one another (Mantua et al
1997) The OppOSIte responses of groundfish and salmon (pOSItive) and crab (negative) recrUItment
to mtenslfied Aleutian Lows may be because dIfferent speCIes-speCIfic mechanIsms are mvoked by
the same weather pattern Smce the groundfish speCIes descnbed by Hollowed and Wooster (1992,
1995) were mostly wmter spawners, Zheng and Kruse (m press) hypothesIze that strengthened
Aleutian Lows mcrease advection of eggs and larvae of groundfish toward onshore nursery areas,
Improvmg survIval Salmon, on the other hand, benefit from mcreased production of prey Items
under mtense lows The pOSSible lInks between Aleutian Lows, PDOs, and ENSO and populatIOns of
fish and other animals are discussed further below and m a recent review paper (FranCIS et al 1998)

Smce the chmatlc regime shift m 1978, pollock and other cod-hke fish have dramatically
mcreased and mamtamed high populatlOn levels, replacmg shnmp m nearshore waters as the
dommant group of orgamsms caught m mid-water trawls on the shelf (Platt and Anderson 1996)
PaCific halIbut appear to undergo decadal-scale changes m recrUItment, WhICh have been correlated
With both the 18 6-year lunar nodal tide cycle (Parker et al 1995) and the PD~ There also IS a
reported comcldence of slze-at-age data for PaCIfic hemng With thIS same cycle (Ware 1991) The
patterns are not as clear With hemng, but the populatlOns tend to be dommated by the occaSIonal
strong year class and show conSiderable vanablhty m landmgs over the years

In a recently completed study of tIme-senes data on recrUltment for 15 crab stocks m the Benng
Sea, Aleutian Islands and GOA, time trends m seven of 15 crab stocks are sigruficantly correlated
With time senes of the strength of Aleutian Low cllmate regimes (Zheng and Kruse In press) TIme
trends m recrUltments among some kmg crab stocks were correlated over broad geographIC regIOns,
suggestmg a sIgmficant role of environmental forcmg m regulation of populatIOn numbers for these
speCIes The mcreased ocean produCtiVIty assOCIated With the mtense Aleutian Low and warmer
temperatures was mversely related to recrUltment for seven of the 15 crab stocks The seven
sIgmficantly negative correlations between ocean productiVIty and crab recrUItment were from
Bnstol Bay, Cook Inlet and the GOA Crab stocks dechned as the Aleutian Low mtensified A
sIgmficant mverse relatlOn between red kmg crab brood strength and Aleutian Low mtensity was
reported earher for one of the stocks m thiS study, red kmg crab from Bnstol Bay (Tyler and Kruse
1996)

Tyler and Kruse (1996, 1997) and Zheng and Kruse (m press) have articulated an exphcIt senes
of hypotheses hnkmg features of phySical and geological oceanography to the reproductive and
developmental blOlogy of red kmg and Tanner crab to explam observed relatlOns between cllmate
and recruitment Tanner and red kmg crab m the Benng Sea are thought to respond differently to the
phySical factors assOCiated WIth the Aleutian Low due to the dlstnbutlOn of the different sea bottom
types reqUlred by the post-planktOniC stage of each species SUitable bottom habitat for red kmg
crabs m the Benng Sea IS more generally nearshore, \V hereas sUltable bottom habitat for Tanner crab
IS offshore Intense Aleutian Low condltlOns favor surface currents that carry or hold planktOniC
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crab larvae onshore, whereas weak AleutIan Low condItIOns favor surface currents that move larvae
offshore The process may not be specIes specIfic, but stock specIfic, dependmg on the locatIon of
sUItable settlmg habItat m relatlOn to the prevaIlmg currents In the case of red kmg crab, Zheng and
Kruse (m press) explam the apparent paradox of lowered recruItment for red kmg crab dunng
penods of mcreased pnmary productIvIty Red kmg crab eat dIatoms, but show a preference for
dIatoms SImIlar to ThalasslOslra spp , whIch dommate m years of weak lows and stable water
columns Strong lows contnbute to well-mIxed water columns and a dIverse assemblage ofpnmary
producers, whIch may be unfavorable for red kmg crab larvae, but favorable for Tanner crab larvae
Tanner crab larvae eat copepods, whIch are favored by the hIgher temperatures associated WIth
mtense lows

Recently completed modelmg studIes (Rosenkrantz 1999) support chmatlc vanables as
detennmants ofrecrUItment success m Tanner crab Predommant wmd dIrectIOn and temperature of
bottom water were strongly related to strength of Tanner crab year classes m the Benng Sea
Northeast wmds are thought to set up ocean transport processes that promote year class strength by
carrYing the larvae toward SUItable habItat Elevated bottom water temperatures were expected to
augment the effect of northeast wmd by mcreasmg survIval of newly hatched larvae (Rosenkrantz
1999)

Species not commercially harvested are less well studIed than commercIally harvested speCIes,
such as Tanner crab For example, smce no commercIal fishenes are allowed for such "forage"
fishes as eulachon, sand lance, capelm, and lantern fish, the fluctuatIons of theIr populatlOns are not
well documented Some mfonnatlOn on changes of forage fish comes from samplmg the dIets of
colony nestmg seabIrds and the stomach contents of PaCIfic hahbut, as well as from many years of
mId-water trawls around KodIak Island and on the Alaska Pemnsula (Platt and Anderson 1996)
Data from the latter study mdlcated, for mstance, that capelIn nearly disappeared from the northern
GOA shelf In the early 1980s The eVIdence that chmate (I e , the PDO Index) IS sIgmficantly
correlated WIth fishenes for PaCIfic salmon m the GOA IS very strong (Hare et al 1999), WIth
dramatIc mcreases after the strong ShIft to a pOSItIve PDO mdex m the late 1970s In additlOn,
analySIS of the eastern GOA data on fishes showed that many flatfish stocks mcreased followmg the
1977 PDO ShIft, but several dommant groundfish stocks dId not (e g , Atka mackerel, PaCIfic cod,
PaCIfic hake and walleye pollock) (FrancIs et al 1998) With fishenes accountmg for up to 25% of
the energy produced by coastal shelf and upwellmg systems on a worldWIde baSIS (Pauly and
Chnstensen 1995), the sustamablhty of gulf fishenes must be put In the context of chmate change

b SeabIrds

The GOA supports large aggregatIons of colony nestmg seabIrds 26 speCIes contnbuted to an
estImated total of eIght mIllIon birds In 1987 In the GOA (DeGange and Sanger 1987) In addltlOn,
the large estuanne habitats In Cook Inlet and the Copper River Delta are cntIcally Important for
migrating shorebirds In the spnng (Senner 1999) Dunng the summer breedmg season, colomal sea
birds aggregate at about 800 different colomes around the penphery of the GOA (DeGange and
Sanger 1987) to feed on the plankton, nekton, and mainly the forage fishes lIVing In the coastal and
shelf environment It IS well known that the general fertilIty of vanous manne systems IS reflected
In the abundance and prodUCtiVIty of seabIrds that nest and reproduce nearby (Furness and
Camphuysen 1997,PhIllIps et al 1996)
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Seabirds also provide an easIly accessIble source of tissues (e g , eggs and feathers) that mtegrate
changes m the avaIlabilIty of some contammants and abundances of stable Isotopes of carbon and
mtrogen m the food web Gulf seabirds consume more than one mIlhon metnc tons ofmanne
orgamsms each breedmg season Because dIfferent seabIrd species feed m different ways (e g ,
black-legged kittiwakes feed at the surface and common murres dive deeply), theIr dlstnbutIons and
productIvity can give mdlcatIons of the dlstnbutlon and avaIlablhty of their prey

WhIle the very favorable productIon regime for salmon m the central gulf was occumng, many,
but not all, nearshore seabird colomes were m declIne (Hatch et al 1993,Platt and Anderson 1996)
(Figure 9) ThiS was apparent m Pnce Wilham Sound, especially m data on black-legged kittIwakes
from the southern sound (Irons 1996) An exceptIOn to the Widespread declme of nearshore seabirds
IS found at Gull Island m Kachemak Bay, lower Cook Inlet, where populatIons were apparently
mcreasmg dunng thiS penod (platt unpublIshed) ThiS exceptIOn to the WIdespread downward
regional trend m lower Cook Inlet may pomt to an opportunity to IdentIfy the oceanographIc
conditIons that support seabird productIvIty that are lackmg m the other areas

c Manne Mammals

Three groups of rnanne mammals occur m the northern GOA, cetaceans (whales and dolphms),
pmmpeds (seals, sea hons and walrus) and the mustehds (sea otter) One species, the Steller sea
cow, was extIrpated about 1768 (Hood and Zimmerman 1986) The loss of the sea cow IS relevant to
GEM m that It signals the begmmng of the extensive alteratIon of trophic structure m the GOA as a
result of human harvest of manne mammals (Scheffer 1972) As the largest recent herbivore to have
grazed on nearshore macroalgae, the sea cow was undoubtedly an Important component m the
nearshore portion of the ecosystem Most species ofmanne mammals expenenced some level of
commercial harvest startmg m 1741, when VltuS Benng explored the Benng Sea and northern GOA
regIOn and lard claim to It for RUSSIa

Contmumg concern about past alteratIon of trophic structure m the GOA and ItS consequences
for contemporary trophic structure IS well warranted SIX species oflarge baleen whales mhablt the
gulf blue, fin, sel, humpback, gray, and Pacific nght (Calkms 1987) Numbers of each of the great
baleen whale species have been radically reduced at some pomt between about 1845 and the
ImposItIon of protectIOn by the International Whalmg CommissIOn m 1966 (Calkins 1987)
Numbers of the blue whale and the PaCific nght whale are now at the pomt where these species are
unhkely to be factors m the trophiC structure of the GOA Sel whales are notable m that their
numbers \I. ere severely depleted relatIvely recently, between 1963 and 1966 Although sel whales
eat mostly zooplankton, they are known to feed opportumstIcally on a Wide range of forage and
commercial fish speCies, mcludmg smelt, sand lance, capelm and pollock

Recovery of populatIOns of large, potentially PlSClvorous (fish-eatmg) whale species leads to
concern about future alteratIOn of the trophiC structure of the gulf m ways that could directly Impact
human harvests of salmon and hernng Gray whale populatIOns have recovered to what may be pre­
explOitatIOn levels Grays are PlSClvorous as they travel through the GOA, but consumptIOn rates are
unknown When feedmg on a combmatIOn of benthic and pelagiC mvertebrates, the consumptIOn
rate of an adult gray whale IS 1,200 kg per day (Calkms 1987) Recent growth m numbers of
humpback \Iv hales, which were radically reduced m population size pnor to 1966 (Scheffer 1972),
has Important ImplIcatIOns for trophiC structure and fishenes management Humpbacks at times feed
heavIly on fish mcludmg hernng and Juvemle salmon
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Concern about future alteratiOn of trophIC structure is m part due to the fact that the harvest of
many manne mammals, mcludmg the great baleen whales and sperm whale, has been sharply
reduced m GOA waters dunng the last thIrd of the 20th century, although some low levels of harvest
for some speCies stIll occurs Some speCies of great whales, such as gray and sperm, have responded
to the cessation of harvest by mcreasmg their numbers, whIle others have not GIven the dIverse
foragmg strategIes of cetaceans m general, the rates of recovery of these apex predators from heavy
explOitatiOn could offer mSights mto many dIfferent aspects of trophIc structure and trophIC
dynamIcs of the GOA and North PaCIfic

Some speCIes of pmmpeds, such as the northern elephant seals, have mcreased dramatIcally
dunng recent decades Even wIth cessatiOn of most harvests, however, such other pmmped speCIes
as fur seals, Steller sea lions, and harbor seals have undergone dramatic declmes comcident with
changes m oceanography, forage fish and seabIrd populatiOns m the GOA over the past 20 years
Harbor seals should be conSIdered candIdates for long-term momtonng smce they have relatIvely
small geographIC ranges and do not appear to sharply limIt compOSItIon of prey speCIes withm theIr
range Harbor seal dIet studIes, mcludmg trophIC status, may proVIde means of detectmg changes m
the trophIC structure and dynamIcs of the nearshore manne envIronment

Sea otters, very nearly extirpated from the North PaCific by 1900, also have benefited from the
near-cessatiOn of human harvest Smce that tIme the speCies has mcreased dramatIcally throughout
most of Alaska, and has Itself preCipItated profound changes m the structure and functiOn of coastal
manne communItIes of less than 100 m depth Dunng the past decade, large declmes m sea otter
abundance have been noted m the central AleutIan Islands, although the exact extent of the declme IS
unknown One hypotheSIS advanced to explam the decline mvolves killer whales usmg otters as a
replacement for the now rare pmmpeds (seals and sea lions)

Northern fur seals have been m steep declme m the Benng Sea and their decline may be related
to conditiOns m the GOA (Tntes 1992) Although food limItatiOns m the Benng Sea may not be
limitmg populatiOn growth, food limItatiOns m the Aleutians and m the GOA may be creatmg a
population growth bottleneck by causmg high mortalities ofJuvemles dunng mIgrations The
bottleneck hypotheSiS of fur seal abundance control (Tntes 1992) illustrates one of many ecolOgIcal
connectiOns between the Benng Sea and the GOA Steep declmes m harbor seals m the GOA have
been documented m and around Kodiak Island 1956-1976 (Pitcher 1990) and m PWS throughout the
1990s (Figure 10) (Frost et al 1998)

Concepts on control of manne mammal populatiOns focus on food limitatiOn and huntmg or
other human removals Steller sea lions, now listed under the federal Endangered SpeCies Act, have
declmed steeply startmg m the early 1970s, partIcularly m the Aleutian Islands (Tntes 1992)
Current hypotheses on limitatiOn of Steller sea lion abundance center on food limitatiOn, pOSSIbly
due to competitiOn With humans for prey speCies, but there is no conclUSIve mformatiOn With respect
to the role of fishenes m causmg food limitatiOn for Steller sea lions (Bowen et al 1999) The
pOSSibility remams that cllmate change and itS effect on speCies compOSitiOn of prey speCies plays an
important role m regulatmg manne mammal populatiOns

D Conceptual FoundatIOn for the Gulf of Alaska Ecosystem

1 Rationale

A conceptual foundatIOn of how biOlogical productIon and dIverSIty vary m the GOA m response
to natural dnd anthropogemc forces is necessary to orgamze thmkmg about the ecosystem and how It
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functIOns As such, It IS not a prescnption for actIOns to be taken by the Trustee CouncIl Rather,
the conceptual foundatIon advIses the Trustee CounCIl regarding the ecologIcal context for future
deCISIOns that set pnonties for research and mOnItonng activIties By use of the conceptual
foundation, each specIfic project consIdered for ImplementatIOn of the GEM program may be
understood m relatIOn to other projects and the functions and components of the ecosystem It
addresses

Recent syntheses have advanced the understandmg of processes upon whIch the productIOn of
manne bIrds, fish and manne mammals may depend, and WIth whIch the conceptual foundation IS
concerned As development of the GEM program progresses, we expect to advance understanding
of the baSIS for production of representative speCIes of bIrds, fish and mammals The remaInmg
contexts for deSIgning the plan relate to the human needs served by the Trustee CounCIl through
policy and management objectives In thIS way, the conceptual foundatIOn prOVIdes a substantial
part of the context for developing the research and mOnItonng plan by suggesting key processes and
speCIes for study

The conceptual foundatIOn WIll change as more infOrmatIOn accumulates, Since It IS a starting
place for understandmg the system Some parts of the conceptual foundatIOn WIll stand the test of
time as they are venfied through further work In GEM and elsewhere Other portIOns WIll be
rejected or modified based on reinterpretations of eXIstmg data or inSIghtS from new data The
future states of the ecosystem mIght not be antICipated based on past expenence, as happened
followmg the regIme shIft In the late 1970s Therefore, USing the pnncipies of adaptive
management, the conceptual foundation may be contmually refined and reVIsed to reflect our
understandmg of the ecosystem

Developmg testable hypotheses based on the conceptual foundatIOn IS Important to serve the
purposes of GEM, but nonetheless, hypothesis-dnven research IS effectIve m dIrect proportIon to the
presence of long-term mOnItonng observations Captunng ecologIcal change WIll neceSSItate yearly
measures of the cntical parameters to capture any superannual natural cycles and detect trends In
anthropogenic Influences

2 The Conceptual FoundatIOn

The GEM program IS concerned WIth both the productivIty and populatIOn levels of bIrds, fish,
shellfish and mammals m the watersheds and waters of the GOA Under the conceptual foundatIOn,
the dIrect effects of and interactIOns among related natural and human factors are thought to control
the prodUCtivIty of these speCIes TheIr populatIOn levels are thought to be controlled pnmanly by
food, habItat and removals

The conceptual foundatIOn of the GOA ecosystem links or couples the vanatIOn In prodUCtiVIty
of many of the birds, fish, shellfish and mammals m the gulf to the amount of food produced at the
front assOCIated WIth the continental shelfbreak and ItS subsequent dlstnbutIOn (FIgures 11 and 12)
There appear to be two major fronts one at the shelfbreak, that IS, the transition between offshore
and shelf water masses, and a second one that represents a tranSItion from outer shelf water mass to
the more shoreward and fresher waters of the Alaska Coastal Current These fronts are hIghly
dynamIC areas thought to be Important for food productIOn because of movement ofnutnent-nch
waters toward the surface (upwellings) or toward the bottom (downwelhngs) On the surface, long
hnes or "nps 'of debns or foam may Identify some fronts Other fronts are marked by water of
diffenng colors on either Side Changes m productIOn of break-coupled species may depend on
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pnmary productlOn at the shelfbreak and on mechamsms that dIstnbute the carbon and nutnents
produced at the shelf break towards mshore areas

The factors that control populatIons-pnmanly food, habItat and removals-are also an
Important component of the conceptual foundation The amount of food aVailable IS greatly
mfluenced by events at the shelf break, and the extent of mshore water stratificatIon The amount of
habItat avaIlable IS determmed by geophysIcal processes, such as chmate, and by human actIVItIes
that degrade habItat, such as pollutlOn, and that destroy habItat, such as loggmg, road bUIldmg and
other aspects ofurbamzatIon Harvest removals mclude human harvests, as well as natural causes
such as starvatIOn and non-human predators Note that these key factors are mteractIve, smce, for
example, degraded habItat may produce less food or unSUitable food Key factors are also related,
smce removals can determme the amount of food avaIlable at a location

In general, the baSIC source of food, pnmary prodUCtIvIty, IS thought to be controlled through the
mfluence of chmate and other geophysIcal processes on plant speCIes compOSItIon, temperature,
lIght and the avaIlabIlIty ofmacronutnents, such as mtrate, phosphate, and sIlIcate, and
micronutnents, such as reduced Iron In the GOA, four chmatoiogical cycles or trends may act alone
or m combmatlOn to change annual pnmary prodUCtIVIty the ENSO (El Nino-La Nina) phenomena
WIth 3- to 7-year oscIllations, the PDO WIth a 20- to 30-year OSCIllatIOn, the lunar tIdal node WIth an
18 6-year penod, and the long-term trend of global warmmg

Although the three other phenomena are also Important, the conceptual foundatIOn centers
around the PD~ as the pnmary force affectmg changes m the productivIty of the GOA The phySIcal
mechanIsms through WhICh the lunar tidal node on bIologIcal production may be expressed are not
as apparent or extensIvely elaborated as are those of the PD~ (Parker et al 1995), (Royer 1993)
For purposes of thIS conceptual foundatIon, we assume confluence m the effects of the PD~ and
lunar cycle on productIon m order to aVOId specIfymg whIch of these explanatIOns (or both) are
sIgmficantly affectmg the ecosystem

The PD~ IS a set of atmosphenc CIrcumstances resultmg from the locatIon and mtensIty of the
WInter-time AleutIan Low pressure system The PDO changes, or OSCIllates, between pOSItIve and
negative states (FIgures 11 and 12) In decades of positIve PDOs, below normal sea surface
temperatures occur In the central and western North PaCIfic and above normal temperatures occur m
the GOA An Intense low pressure IS centered over the Alaska Pemnsula, resultmg m the GOA
bemg warm and wmdy WIth lots of precIpItation Under these condItIOns, break-coupled speCIes
(pnmanly offshore grazers, such as salmon and some seabIrds) do well Although mfluenced by the
amount of removals by humans, the mcreases m adult salmon dunng a pOSItive PD~ generally return
larger amounts ofmtrogen to natal streams, resultmg m mcreased productIOn of break-coupled
speCIes of plants and ammals In the watersheds

In decades of negative POOs, the OpposIte sea surface temperature and pressure patterns occur
The GOA IS cooler and less WIndy WIth less preCIpItation As a consequence, non-break-coupled
species (pnmanly Inshore grazers, such as some seabIrds, hemng and seals) thnve

FIgure 11 shows In detaIl the phYSICS of the pOSItIve POO, startmg WIth the northerly movement
and IntenSificatIon of the \\ Inter-tIme Aleutian Low pressure system WIth the follOWIng mterrelated
changes

1 AcceleratIOn of cyclonIC motion In the Alaska subarctiC gyre and Increased shoreward
surface water transport, speCifically In the Alaska Current,
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2 Increased mId-gyre upwellIng of deep, nutnent-nch water to the ocean surface,

3 Entramment of more of the west wmd dnft northward mto the GOA Gyre VIa the
Alaska Current, rather than mto the CalIfornIa Current system to the south,

4 Deepened wmter-tIme mlxmg of the surface layer m the central gulf,

5 Warmer surface water temperatures and mcreased heat flux to the atmosphere,

6 Increased precIpItatIon and coastal runoff, mcrease m organIc carbon and
anthropogemc contammants mputs,

7 Decreased surface water salImty, especIally nearshore,

8 Increased wmds and Ekman transport from the central gulf shoreward,

9 Increases m the mtenslty of the Alaska Coastal Current due to mcreased barochmc and
wmd-dnven transport,

10 Deepemng of the Alaska Coastal Current nearshore, and

11 Increased downwellIng of the shoreward-dnven surface water from the central gulf

Dunng the spnng and summer a posItIve PDO penod IS charactenzed by the followmg bIological
dIfferences

1 The mIxed layer m the central gulf nses rapIdly and IS shallower due to greater
warmmg and greater stratIficatIon of the surface water,

2 Phytoplankton productIon IS greater m the gulf and at the shelfbreak,

3 There are greater productIOn and standmg crops of zooplankton and nekton,
mcludmg salmon, m the gulf and at the shelfbreak,

4 More food IS avaIlable on a year-round basIs for pelagIc-feedmg fish, such as salmon,
m the offshelf and m the central gyre and the effectIve habItat for salmon IS expanded
through a larger portIOn of the gulf,

5 OrganIc matter ongmatmg m the gulf IS carned shoreward by Ekman transport m
much greater quantItIes, and then IS downwelled more strongly before reachmg the
coast,

6 There are mcreased supphes of organIc matter to the bentruc commurutIes m the
outer shelf and slope from downwelled salme surface water,

7 Changes m the dlstnbutIon of orgamc matter and water temperature on the shelf and
slope force changes m the abundance and speCIes compOSItIOn of the benthIc, eplbenthlc
and pelagIc commumtles,

8 Deepemng freshwater mfluence and greater density stratIficatIOn of mshore waters
hmlt opportumtles for bottom water renewal m enclosed coastal water bodies and to the
mner shelf, but may be modulated by patterns of m-season wmds,
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9 Offshore downwellmg fronts, less nutnent replemshment and stronger surface water
stratificatlOn result m a lower exogenous supply and lower endogenous plankton
production In nearshore waters,

10 Forage fish dependent on endogenous Inshore production have less to eat and
decline, especially fat-nch speCIes whose populatlons depend on hIgh levels of Inshore
production,

11 Forage-fish predators, such as harbor seals, sea hons and many sea bIrd speCIes
decline to the extent to WhICh they depend on Inshore productIon and cannot trophIcally
access downwelled offshore productlOn,

12 FISh predators, such as reSIdent kIller whales, whIch depend on offshore production
(e g , energy passed trophIcally through salmon) Increase In abundance, and

13 Manne mammal predators, such as tranSIent kIller whales, undergo declines

The phYSICS and blOlogy of a negative PD~ can generally be descnbed as the Inverse of a
posItIve PD~

3 DIscussIOn

The conceptual foundatlOn IS a mechamstIc explanatlOn of how the largest clImate SIgnal, the
PDO, could cause posItive and negatIve blOlogIcal changes m the abundances and productivIties of
some speCIes of bIrds, fish, shellfish and mammals, and why some speCIes show no apparent relatIOn
to the chmate SIgnals so far descnbed It IS assumed that the effects of ENSO cycles and the long­
term global warming eVIdent throughout the PaCIfic WIll Interact In potentially complex ways WIth
PD~ cycles to bnng about change In bIologIcal systems It IS also assumed that anthropogemc
effects due to harvest levels and methods, degradatlOn of water qualIty, grOWing concentratlOns of
contaminants, and habItat loss and degradatIOn WIll become increasingly Important as agents of
bIologIcal change Accordingly, the conceptual foundation WIll be changed to accommodate the
CIrcumstances created by these natural and anthropogenIc agents of change As new inSIghtS
accumulate, the current conceptual foundatIon WIll be expanded, modified or perhaps dIscarded

Much of the conceptual foundatlOn already appears In the lIterature, as descnbed In SectlOn
IV C , but It also containS a number of new Ideas The proposed Inshore-offshore Inverse productlOn
regImes and the transport and fate of the organIC matter produced In response to the PD~ have not
been proposed prevlOusly The productIOn regImes are descnbed In the context of a phySIcally
coherent ocean-chmate model that generally agrees WIth population trends In hIgher trophIc-level
orgarusms (e g, salmon, seabIrds and harbor seals) SpecIfically, bottom-up controlled food webs In

the two regImes respond to clImate In generally OppOSIte ways, WIth pOSItive PD~ (e g 1978-1990)
mdices bemg assocIated WIth greater offshore production (1 e , productlOn offshore of the shelf
break) and weaker Inshore productIon and negative PD~ mdices (e g 1948-1977) bemg assocIated
WIth greater mshore productIon (1 e, productlOn mshore of the shelfbreak and on land) and \veaker
offshore production

The fate of offshore productlOn dunng the two regImes IS key, WIth shoreward-transported
organIC productlOn being downwelled more strongly onto the shelfbreak and outer shelf dunng the
pOSItIve PD~ mdex penod Dunng the negatIve PD~ mdex penod there IS less offshore production
transported shoreward, but more orgamc productIon can reach the Inner shelfand enclosed \\ater
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bodIes due to less downwelling, less water stratificatIon, and more frequent opportumtIes for
shoalIng of offshore water denved from the central gulf onto the Inner shelf

The conceptIOnal foundation proposes that the separatIOn between onshore and offshore
production regImes occurs between the fronts assocIated wIth the shelfbreak and the ACC (FIgures
II and 12) The "nng of plankton" often seen near the shelfbreak may be a manIfestatIOn, In part,
of transported, downwelled orgamc matter from the gulf that accumulates near the shelf (Cooney
1987) The fate of thIS organIc matter dunng dIfferent clImate regImes IS key to the oscillatlons In
the concept being proposed here It IS recogmzed that productlvity of Inshore plankton and nekton IS
generally hIgher than offshore prodUCtiVIty on an areal baSIS However, trappIng and accumulatIOn
of orgamc matter produced near the shelfbreak over a very large area of the central gulf presents a
potent source ofnounshment for anImals on the shelf and slope enVIronments In fact, thIS source of
nounshment IS probably larger than the total Inshore productIOn of orgamc matter Cooney (1984,
1987) calculated that shoreward-advected zooplankton In the upper 50 m dunng the convergence
season (October through Apnl) was approxImately 10xI06 metnc tons ThIS compares to 2x106

metnc tons produced In the ACC, a five-fold dIfference The fate of thIS matenal may have potent
ImplIcatIOns for seabIrds and Juvemle fish that can access It

Recently a mechamstIc hypothesIs has been advanced to explaIn the decadal scale vanatIOn In
eastern North PaCIfic salmon stocks (Gargett 1997) Gargett proposes that Increased preCIpItatIOn In
coastal areas dunng pOSItive PDOs makes the water column more stable and that thIS Increased
stabIlIty promotes greater pnmary productIOn -- the "optimal stabIhty window" PolovIna et al
(1995) have proposed a SImIlar hypotheSIS for the central GOA, and thIS ultimately results In more
salmon productIOn ThIS hypothesIs IS based on the assumption that greater water column stabIhty
enhances retention of phytoplankton WIthout sacnficIng the nutnent supply necessary for the hIgher
rate ofpnmary productIOn

The "optImal stabIlIty WIndow" hypothesIs IS closely related to what IS proposed here, WIth
several dIfferences FIrst, because of the tendency for waters of the ACC to become nutnent hmIted,
our model proposes that Increased water column stabIlIty dunng pOSItive PDOs w111 result In net
production decreases Inshore, In contrast to the Increases expected In the central GOA Second,
whIle Gargett proposes that greater salmon productIOn results from favorable productlvIty In coastal
\\ aters, where many salmomds spend theIr first year at sea, our model would explaIn abundant food
on the outer shelf eIther as a result of onshore transport of offshore productIOn, 1 e Cooney's nng of
zooplankton productIOn or enhanced productIOn at the shelfbreak ResolVIng whIch, If eIther, of
these two models, the one presented here or Gargett's, IS correct depends on knOWIng the ongIn of
the carbon avaIlable to salmon on the shelf Offshore versus Inshore carbon may be dIstingUIshed In
Juvemle salmon USing natural stable Isotope abundance measurements (Kline Jr 1999a) If the
source of Increased carbon dunng a pOSItIve PDO IS due to onshore transport or shelf-break
productIon rather than productIOn WIthin the ACC, then Juvemle salmon would have access to the
Imported productIOn before It IS lost to downwellIng near the shelfbreak Unfortunately It does not
appear that there are enough data avaIlable to dIStingUIsh WhICh model may be more accurate

In addItIon to bIOlogIcal productIOn models based on water column stabIlIty and bottom-up
control of hIgher trophIC levels, there are the dIrect effects of water temperature on the phySIOlogy of
the orgamsm that could alter trophIC dynamICS, or the geographIC range of Important orgamsms For
example, Welch (1998) has proposed that global clImate warming could drastIcally restnct the range
of sockeye salmon In the next several decades
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Table 1 Status OflD]Ured resources, E.x.x.on Valdez 011 spIll as of March 1999

RECOVERY

NOT RECOVERING RECOVERING RECOVERED UNKNOWN

Common Loon ArchaeolOgIcal Bald Eagle Cutthroat Trout
resources

Cormorants (3 spp ) Black RIver Otter DesIgnated
Oystercatcher WIlderness Areas

Harbor Seal Clams Dolly Varden

Harlequm duck Common Murre KItthtz's
Murrelet

KIller Whale (AB Intertidal Rockfish
pod) commumtles

Pigeon GUIllemot Marbled murrelet

Mussels

PaCific Herrmg

Pmk Salmon

Sea Otter

Sediments

Sockeye Salmon

Subtidal
communities

Injured human serVIces are conSIdered to be recovering CommercIal fishmg, PaSSIve use recreation and tourism,
and SubSIstence
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Figure 2. Distribution of oil from the Exxon Valdez oil spill.
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Figure 3. Satellite radar image of the northern Gulf of Alaska. Continental shelf,
seamounts, and abyssal plain can be seen in relief. (Composite image from SEAWIFS
Remote Sensing satellite, NOAA).
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Figure 4. Currents in the Gulf of Alaska. (S. Danielson, IMS, Fairbanks).
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FIgure 5 Oceamc cIrculatIOn patterns In the far eastern PacIfic proposed for
negative PDO (top) and posItive PDO (bottom) (Hollowed and Wooster, 1992)
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FIgure 6 TypIcal wmter (nght) and summer (left) example of the AleutIan low
and SIbenan hIgh pressure systems Contours are sea-level pressure m mIllIbars
(From Carter)
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! \

\---./ FIgure 7 Mean sea-level pressure patterns from the wmters of 1972 (upper) and
1977 (lower) (From Emery and HamIlton, 1985)
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Figure 8. Biomass of plankton for the spring and summer period are contrasted for
a negative PD~ period (top) and a positive PD~ period (bottom). Box A represents
100-200 g/lOOO m3 zooplankton biomass, Box B represents 201-300 glm3

, and Box C
represents >300 g/m3

•
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FIgure 9 Long-term dechne of seabIrds at ChIsIk Island, Cook Inlet (bottom) and
mcrease at Gull Island, Outer Cook Inlet (top) (Platt and Anderson, 1996)
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FIgure 10 PopulatIon trend of moltmg seals m Pnnce WIlham Sound (Frost,
1998)
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FIgure 11 Schematlc of physIcal processes dunng the wmter m a posltlve PD~
chmatlc regIme m the Gulf of Alaska from offshore to nearshore areas showmg the
Alaska Current (AC) and the Alaska Coastal Current (ACC)
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Figure 12. Schematic of physical processes during the winter in a negative PD~
climatic regime in the Gulf of Alaska from offshore to nearshore areas showing the
Alaska Current (AC) and the Alaska Coastal Current (ACC).
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G Summanes of ActIve MODltonng Projects m the Northern Gulf ofAlaska

In June 1999, the RestoratIon Office began to develop a database ofmomtonng, research and
retrospective projects In the northern GulfofAlaska The purpose of the database IS to IdentIfy
major sources ofdata germane to the Gulf Ecosystem Momtonng (GEM) program

As of September 2000, the database has InformatIon on 243 projects Most of these projects
have been funded or conducted by government agencIes The database Includes many projects that
collect pnmary data Examples Include meteorologIcal and oceanographIc data from satellites or
buoys Other projects use thIs data or retrospective data to study an Issue of Interest to GEM Still
other projects compIle data Into catalogues or databases Examples of such compIlations are the
Coded WIre Tag Database, the PaCIfic SeabIrd Momtonng Database, and the Bennglan SeabIrd
Catalogue

The follOWIng pages Include descnptIOns of the most pertinent projects and programs to aId
In Identifying momtonng and research gaps Each record Includes a descnptIon ofthe project and, If
known, the geographIc area of the proJect, the orgamzation sponsonng the proJect, the name and
contact InformatIOn for the pnncipal inVestIgator, the type of data gathered, and the project's
duratIon

ThIs lIst may not be complete Your asSIstance IS needed If there are any errors or OmISSIOns
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10# 011

013
057
058

059
060
072
073

074

131
132
157

195
206

DIscipline

10# 009
010
012
018
020

022

030

055
061

064
067
118
130
139
153
155

158
159
160
161
162

Gulf Ecosystem Momtorlng (GEM) Gap AnalysIs
Active Momtorlng Projects In the Northern GOA (Non-EVOS)

Marine Mammals

Northern Sea Lion Counts

Sea Otter Blomonltorlng Program

Annual Survey of Cook Inlet Beluga Whales

Biennial Survey of Eastern North Pacific Ocean Gray Whales

Aundance of Pelagic Delphlnlds and Harbor Porpoise off the Coast of Alaska

Harbor Seals

Marine Mammal Protection/Endangered Species Acts Comphance

Cook Inlet Set and Drift Gillnet Marine Mammal Observer Project

Marine Mammal Health and Stranding Response Program (MMHSRP) Data Base

Marine Mammal Marking, Tagging and Reporting Program

Sea Otter Stock Assessment

Harbor Seal Survey

Population Survey of Organochlorine Contaminants In Alaskan Steller Sea Lions

Isotope Ratio Studies of Manne Mammals In Prince Wilham Sound

Marine & Fish Ecology

Winter Assessment of Shehkof Strait Spawning Pollock

North Pacific Domestic Groundfish Observer Database

PaCific Salmon Genetic Database Development

NMFS Longllne Survey of the Aleutian Region, Benng Sea, and Gulf of Alaska

North PaCific Ocean Salmon Ecology

Monitoring

PaCific Halibut Stock Assessment

Long Term Population MOnltonng of Natural Populations of Seven Species of Salmonlds

Sablefish Longhne Survey

Gulf of Alaska Biennial Survey (formerly Gulf of Alaska Triennial Survey)

Shellfish and Groundfish Pathogens

Forage Fish Assessment of the Cook Inlet 011 and Gas Development-Affected Areas

PaCific Coho Salmon Study

Genetics Research for CharacteriZIng Alaskan Salmonld Populations

Sonar Enumeration of Returning Adult Salmon

Groundfish Port Samphng

WeIrs and Counting Towers for Enumeration of Returning Adult Salmon, Escapement

Aerial/ Foot Surveys of Spawning Streams, Salmon Escapement

Fry I Smolt Outmlgratlon

Salmon AWL (Age, Weight Length)

Rockfish Assessments - Southeast Alaska

\, I
.-/", ,
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166

167
170

171

173

174

175
176

183
184
185

187

188
190

191
226

I~

DIscipline

10# 003
122
127

133
135
145
223

227

DIscipline

Gulf Ecosystem Monitoring (GEM) Gap Analysis
Active Momtormg Projects In the Northern GOA (Non-EVOS)

Catch Sampling - Southeast Alaska (Rockfish, Sablefish, Lingcod), Prince William Sound and Lower Cook
Inlet (Rockfish, Sablefish, Pacific Cod, Pollock), Kodiak and Aleutian Islands (Rockfish)

Fish Tickets for Shoreslde Landings

Herring Aerial Surveys - Statewide

Herring Catch Sampling - Statewide

Trawl Surveys - Prince William Sound, Lower Cook Inlet, and Alaska Peninsula for King and Tanner Crabs

Dive Surveys - Southeast Alaska Clams, and Sea Cucumbers

Shellfish Dockside Sampling - Statewide

Shellfish Catch Enumeration - Statewide

SubSistence Harvest

MOnitoring Programs for Paralytic Shellfish POison (PSP) In King Crab, Dungeness Crab and Tanner Crab

Scallop Dredge Survey - Prince William Sound and Cook Inlet

Fish Pathology Disease History Database

Coded Wire Tag Database

Sport Fish Weirs and Sonars

Coded Wire Tagging (CWT) of Hatchery and Selected Wild Salmonld Stocks

Rockfish Genetic Database Development

Seabird Ecology

Alaska Seabird Inventory and MOnitoring Plan

MOnltonng and Evaluating Effects on Seabird ColOnies In Potential all and Gas Development Areas

Seabird Population Dynamics and Food Supply Assessing Long-Term Changes In Alaska Marine
Ecosystem

Alaska Seabird Inventory and MOnitoring Plan - Annual MOnitoring Sites

Wintering Marine Bird and Mammal Surveys

PopUlation Status and Ecology of Shorebirds In Alaska

Alaska Seabird Inventory and MOnitoring Plan - PeriodiC MOnltonng Sites

PopUlation Ecology of Seabirds on Middleton Island, Alaska

Nearshore, BenthiC & Coastal Ecology

10#

( )

002
015
016
017
119
152
230
236
237

9/21/2000

Age and Length Characteristics of Rainbow Trout In Selected Streams

Bald Eagle Database

Coastal Studies

HydrologiC Data Collection and Investigations

Kachemak Bay Experimental and MOnitoring Studies

Cook Inlet Basin Study Unit
I

Process Structuring Coastal Marine Communtles In Alaska DOl Trust Resources

Certified Shellfish Beaches

Lower Kenai Peninsula Watershed Health Project
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238
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ID# 028

031

032

068

229

235

DIscipline

ID# 001

004

005

006

036

037

038

039

040

041

044

091

095

096

117

123

124

177

207

208

210

211

212

213

214

216

217

Gulf Ecosystem Momtormg (GEM) Gap Analysis
Active Momtormg Projects In the Northern GOA (Non-EVOS)

Cltrzens Environmental MOnltorrng Program (CEMP)

Biological Oceanography

GLOBEC Northeast Pacific Program Remote Sensing of the Northeast Pacific Retrospective and
Concurrent Time Serres AnalySIS USing Multrple Sensors on Multiple Scales

Sea-viewing Wide Fleld-of-vlew Sensor (SeaWIFS)

Moderate Resolution Imaging Spectrometer (MODIS)

Shellkof Strait FOCI

A continuous plankton recorder mOnitoring program for the eastern North Pacific & southern Berrng Sea

KltOI Bay MOnltorrng

PhYSical, Geochemical & Chemical Oceanography

Natronal Status and Trends Data Base

Buoy Observations

General Circulation and Tide Measurements I Model Output for the Coastal U S

The Comprehensive Ocean-Atmosphere Data Set (COADS)

Advanced Very High Resolution Radiometer (AVHRR)

Advanced Earth Observing Satellite (ADEOS) II - Sea Winds 1B

AIRS/AMSU/MHS

EOS-ALT

QUick Scatterometer (QUlkSCAT) - SeaWlnds Instrument

TOPEX/Poseldon

Sea Surface Temperature 14 Km AnalysIs (Local-Scale) from NOAA Serres AVHRR Data

Mussel Watch Project

Coastal-Marrne Automated Network (C-MAN)

Moored Buoys

Upper Ocean Circulation In the Subpolar and Northern Subtropical Pacific

Sediment Quality In Depositional Areas of Shellkof Strait and Outermost Lower Cook Inlet

Mapping of Cook Inlet Tide Rips USing Local Knowledge and Remote-Sensing Imagery Techniques

Trrdent BaSin Water Temperature

GAK 1 TIME SERIES

University of Miami TIROS-N/NOAA AVHRR Level 1b

Permanent Service for Mean Sea Level (PSMSL) and Global Sea Level Observing System (GLOSS)

Ships of Opportunity Program (SOOP) Low DenSity Expendable Bathythermograph Network (XBT)

Array for Real-Time Geostrophy (ARGO)

PaCifiC BaSinwide Extended Climate Study (P-BECS)

Repeat Hydrography and Special AnalySIS Centre

Subsurface Floats

Surface Drrftlng Buoys

(---
\
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218
219
220
221

222

225
231

241

Gulf Ecosystem Momtorlng (GEM) Gap AnalysIs·
Active Momtorlng Projects In the Northern GOA (Non-EVOS)

JOint Archive for Shipboard Acoustic Doppler Current Profilers (ADCP)

Upper Ocean Thermal Data

Sea Surface Salinity

Surface Meteorological Data and Surface Fluxes

Tide Gauges

Line P I Station P

Sea Level Data, Wind Speed, and Significant Wave Height from Satellite Altimetry

Long-Term EnVironmental MOnltonng Program
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Gulf Ecosystem Monitoring (GEM) Gap AnalysIs.
Active Momtormg Projects In the Northern GOA (Non-EVOS)

PrOject

Organization

National Status and Trends Data Base

National Oceanic and Atmosphenc Administration (NOAA)

National Ocean Service (NOS)

10# 00

Description

Geographic Area

Measurements!
Data Obtamed

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Organic contaminants and trace metals In bivalves, fish and sediment

Coastal United States

Chemical concentrations
Liver hlstopatholgy on fish
biochemical markers of response to contamination

Tom O'Connor

NOSHQTR
1305 East West Hwy
10148 SSMC4

Silver Spnng MD 20910-3281

301-713-3028

Tom Oconnor@noaa gov

NS&T Program began In 1984 with collection of sediment and fish at about 100 sites That project
ended In 1992 The Mussel watch project that collects sediments and mollusks at 250 sItes began In

1986 and continues

Continue Mussel Watch

PhYSical, Geochemical & Chemical
Oceanography
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Gulf Ecosystem Momtormg {GEM} Gap AnalysIs·
Active Momtorlng Projects In the Northern GOA {Non-EVOS}

Project Age and Length Characteristics of Rambow Trout m Selected
Streams

10#. 002

Orgamzatlon U S Department of the Interior (001)

Fish and Wildlife Service (FWS)

Description The Kodiak National Wildlife Refuge encompasses much of Kodiak Island and features
many streams contalmng rich fishery resources These fish populations are Important as a
food base for many wildlife species, such as bald eagles and brown bears Many streams
also provide for human subsistence needs, as well as excellent sport fishing opportumtles

Because humans and Wildlife depend on fish, the Alaska National Interest Lands
Conservation Act (ANILCA) mandates that, Within the Refuge, salmomd populations and
their habitats be conserved In their natural diversity In order to meet such mandates, basIc
Infonnatlon IS needed on each fisheries population

Our project on the Kodiak National Wildlife Refuge focuses specifically on rainbow trout, and
IS designed as a baseline survey of Wild rainbow trout populations Data collected on the
rainbow trout Included length measurements, and scales for age determination Work began
In 1995, when the Ugamk, Little, and Dog Salmon rivers were surveyed A progress report IS

available for this portion of the project In 1996, the Akalura, Olga, and Splrldon drainages
were surveyed A progress report should be available by June, 1997 Surveys scheduled for
1997 Include the Ayakullk and Karluk drainages

)Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Kodiak Island

Work began In 1995, when the Ugamk, Little, and Dog Salmon rivers were surveyed A
progress report IS available for this portion of the project In 1996, the Akalura, Olga, and
Splrldon drainages were surveyed A progress report should be available by June, 1997

Tony Chatto

Kodiak National Wildlife Refuge
1390 Buskin River Road

Kodiak AK 99615

(907) 487-2600 (907) 487-2144

Tony-Chatto@fws gov

1995-1997?

Surveys scheduled for 1997 Include the Ayakullk and Karluk drainages

Nearshore, Benthic & Coastal Ecology
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Gulf Ecosystem MOnltormg (GEM) Gap AnalysIs
Active MOnltormg Projects m the Northern GOA (Non-EVOS)

Project

Organization

Alaska Seabird Inventory and Momtormg Plan

U S Department of the Intenor (001)

Fish and Wildlife Service (FWS)

10# 00_

Description The Inventory plan descnbes qualitative surveys of seabird abundance and dlstnbutlon
throughout the state The mOnltonng plan designates mOnltonng sites and Indicator species
for quantatlve evaluation of trends Both Inventonng and mOnltonng are done at breeding
colonies and on the water

Geographic Area All of Alaska

Measurementsl
Data Obtained

Contact Info Kent Wohl
US Fish and Wildlife Service
1011 East Tudor Road

Anchorage AI< 99503-6199

907-786-3503

kent_wohl@fws gov

Duration Continuing

Future Plans Need to maintain a full-time manager's position for the seabird colony Inventones Inventones of
breeding murrelet abundance need to be extended beyond forested shorelines and associated
feeding areas and breeding sites In Pnnce William Sound, particularly where perturbations such a
logging are likely A GIS database should be developed to summanze studies of foraging areas
Winter foraging areas should be defined A seablrd-onented wintering concentration survey to
descnbe dlstnbutlons of all species including Brachyrhamphus murrelets IS a very high pnonty
Statistically designed surveys to conduct Inventones at sea are needed

Dlsclplme Seabird Ecology
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Gulf Ecosystem Momtormg (GEM) Gap AnalysIs.
Active Monitoring Projects In the Northern GOA (Non-EVOS)

PrOject

Organization

Buoy Observations

National Oceanic and Atmosphenc Administration (NOAA)

National Weather Service (NWS)

10# 004

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

File contains data from 1979 through the present Including air and dew POint, temperature,
sea level pressure, wind direction and speed, current weather, significant wave height,
average wave penod, and wave spectra data (frequency, resolution and density)

Geographic coverage encompasses US coastal manne (BUOY) and headland
Coastal-Manne Automated Network (C-MAN) stations for the northern AtlantiC and Pacific
Oceans, the Great Lakes, Gulf of Alaska, Gulf of MeXICO and the HawaIIan Island areas

AJr and dew pOint, temperature, sea level pressure, Wind direction and speed, current
weather, Significant wave height, average wave penod, and wave spectra data (frequency,
resolution and denSity)

Sam McCown

National Climatic Data Center
Research Customer Service Group
Federal Building
151 Patton Ave

AsheVille NC 28801-5001

828271-4800 ext 174

smccown@ncdc noaa gov

File contains data from 1979 through the present

Ongoing

Physical, Geochemical & Chemical
Oceanography
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Gulf Ecosystem Momtormg (GEM) Gap AnalysIs
Active Momtormg Projects m the Northern GOA (Non-EVOS)

Project

Organization

General Circulation and Tide Measurements I Model Output for the 10# 00
Coastal US

National OceanIc and Atmosphenc AdminIstration (NOAA)

National EnVIronmental Satellite, Data and Information Service (NESDIS)

Descnptlon Project actually references Long Island Sound, but refers to measurements In Cook Inlet,
AK Check With PI to see what long time senes Information IS available

Geographic Area

Measurementsl
Data Obtamed

Contact Info Henry Frey
NOAAlNESDIS/NODC
1315 East-West Hwy
11837 SSMC3

Silver Spnng MD 20910-3282

301-713-3270

Hank R Frey@noaa gov

Duration

Future Plans

DIscipline PhYSical, Geochemical & Chemical
Oceanography

Project

OrganIZation

The Comprehensive Ocean-Atmosphere Data Set (COADS)

National OceanIc and Atmosphenc AdminIstration (NOAA)

Ocean and Atmosphenc Research (OAR)

10#. 006

Description The most extensive collection of surface manne data available for the world oceans of the
past century and a half (since 1854)

Geographic Area

Measurementsl
Data Obtained

Contact Info

CDC Data Management
Climate Diagnostics Center, NOAA
325 Broadway

Boulder CO 80303

303-497-6640

cdcdata@cdc noaa gov

Duration

Future Plans

Dlsclplme

9/21/2000

PhYSical, Geochemical & Chemical
Oceanography
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Gulf Ecosystem Momtormg (GEM) Gap AnalysIs
Active Monltormg Projects m the Northern GOA (Non-EVOS)

Project

Orgamzatlon

Wmter Assessment of Shehkof Strait Spawnmg Pollock

National Oceanic and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

10# 009

Description Winter survey uSing acoustic (echo location) technology and mldwater trawls to develop
time senes of Shehkof Strait pollock abundance and dlstnbutlon have been conducted
annually Since 1981

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme Manne & Fish Ecology

Project North PaCific Domestic Groundfish Observer Database 10#. 010

I

\

Organlzabon

Description

National Oceanic and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

Commercial catch and biomass parameters of groudfish species collected by observers
aboard domestic (US) commercial fishing vessels operating In the EEZ of the Benng Sea
and North PaCific ocean

Geographic Area

Measurementsl
Data Obtamed

Contact Info Martin Loefflad

NMFS Route F/AKC3
7600 Sand POint Way NE

Seattle WA 98115-0070

206-526-4195

Martin Loefflad@noaa gov

Duration

Future Plans

Dlsclplme Manne & Fish Ecology
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Project

Organization

Northern Sea Lion Counts

National Oceanic and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

10# 01'.

Description A compilation of counts of northern sea lions obvserved on land at sites along the north
Pacific Rim rom 1958 to the present Annual summer counts (collected penodlcally since
1958) made at 151 locations In the Aleutians and the Gulf of Alaska are machine-readable
format

Geographic Area

Measurementsl
- Data Obtained

Contact Info Tom Loughlin
National Manne Mammal Lab
7600 Sand POint Way NE

Seattle WA 98115

206-526-4040

Tom Loughlln@noaa gOY

Duration

Future Plans

DIscipline Manne Mammals

Project

Organization

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

PaCific Salmon Genetic Database Development

U S Department of the Intenor (DOl)

National Manne Flshenes Service (NMFS)

Develop allozyme and DNA databases for PaCific salmon throughout the North PaCific
region

North PaCific Region

A1lozyme and DNA data of Pacific salmon stocks

Richard Wilmot

NOAA-NMFS
Auke Bay Laboratory
11305 Glacier Highway

Juneau PJ< 99801-8626

(907)789-6079

Richard Wllmot@noaa gOY

On-going

Manne & Fish Ecology

Page G-12

10# 012



Gulf Ecosystem Momtormg (GEM) Gap AnalysIs
Active Momtormg Projects In the Northern GOA (Non-EVOS)

Project

Organization

Sea Otter Blomomtormg Program

U S Department of the Intenor (001)

FIsh and Wildlife Service (FWS)

10# 013

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

The Manne Mammals Management Office (MMM) and the Alaska Sea Otter Commission
(Commission) are conducting a sea otter monltonng program designed to give biOlogists
additional InformatIon about the health, diet and life history of sea otters In Alaska The
CommiSSion IS made up of native representatives from coastal areas In Alaska where sea
otters are hunted This program provIdes training for VIllagers on biological sampling
techniques used In Wildlife management So far,approxlmately 30 Native Alaskans from 11
Villages have been trained as sea otter "blo-monltors" to collect samples for the Fish and
Wildlife Service from any sea otters that are brought In by local Villagers

Through a special grant received by the CommisSIon, blo-monltors collect samples from sea
otters that are brought In by Native hunters They collect data on location and time that the
otter was taken, ItS general health condition and collect samples of kidney, lIVer, muscle,
bone,whlskers, and a tooth The tooth Will be processed to determine the age of the ammal
All other samples Will be frozen or preserved, sent to MMM and saved for further
examination to look for contaminants, disease or to provide additional Information about sea
otter life history Some tissues Will be used for genetic analysIs to answer questIons about
how much genetic diverSity eXists within the state We hope that thiS program Will gIve
biOlogists Information on differences between otters from all over Alaska and Increase our
knowledge about sea otters In Alaska

Coastal areas In Alaska where sea otters are hunted

Duration ?

Future Plans

Dlsclplme Manne Mammals

Project

Organization

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Bald Eagle Database

U S Department of the Intenor (001)

Fish and Wildlife Service (FWS)

10# 015

Future Plans

DIscipline Nearshore, Benthic & Coastal Ecology
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Project

Organization

Coastal Studies

U S Department of the Intenor (DOl)

National Park SelVlce (NPS)

10# Oil

Description See USGS for more Information

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme Nearshore, Benthic & Coastal Ecology

Project

Organization

Hydrologic Data Collection and Investigations

U S Department of the Intenor (DOl)

Fish and Wildlife SelVlce (FWS)

10# 017

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Installs and mamtams a stream discharge gagmg network to collect water Yield data on
selected refuges within the Alaska Region Data IS collected contmously over a five-year
penod There are 14 stream discharge gaging stations m operation on the Kenai National
Wildlife Refuge, 1 gaging station on the Becharof National Wildlife Refuge, 9 gagmg stations
on the Innoko National Wildlife Refuge, and 20 gaging stations on the Togiak National
Wildlife Refuge

Statewide wllthln National Wildlife Refuges (NWR) Two sUlVeys are underway In the Gulf
of Alaska region, one In the Kenai NWR and one In the Becharof NWR A sUlVey IS planned
for the Kodiak Island NWR

Stream discharge average dally discharge (cubic feet per second), maximum and minimum
discharge Surface water elevations height relative to mean sea level (feet)

Steve Lyons

Anchorage AK 99503

907-786-3515

steve-,yons@fws gov

Ongoing Five contmuous years on each refuge Eleven (11) gages were Installed In the Kenai
NWR m October 1994 Four additional gages were mstalled m August 1995 All gages Will be
discontinued October 2000 Only one gage was Installed m the Becharof NWR That gage, on the
EgegIk River, was Installed m September 1996 There are no plans to discontinue the Egegik RIVer
gage at thiS time

When funding becomes available, a 5-year Water Resource Study IS planned for Kodiak National
Wildlife Refuge followed by a study on KoyukuklNowltna National Wildlife Refuge, then Selawik
National Wildlife Refuge Proposed Kodiak NWR water resource mventory (10 stream discharge
gages) would cost about $90,000 In Its first, year, Includmg start-uo equipment costs, and a total of
$106,000 for the remaining 4 years

Nearshore, Benthic & Coastal Ecology
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Project

Organization

NMFS Longhne Survey of the Aleutian Region, Bermg Sea, and
Gulf of Alaska

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

10#. 018

Description Annual surveys of sablefish (Anoplopoma fimbna) Originally conducted as part of the
Japan-US Cooperative Longhne Survey (1979-1994), NMFS began Independent parallel
study In 1987 Annual study derives population size and structure SuffiCient aUXIliary data
collected to determine abundance and lenght compOSition of shortsplne thorneyhead,
Sebasto/obus a/ascanus, rougheye rockfish, Sebastes aleutianus, and shortraker rockfish,
Sebastes borealis

Geographic Area

Measurementsl
Data Obtained

Contact Info Michael Sigler

NMFSWASC
Route F/AKC5
11305 Glacier Hwy

Juneau AK 99801-8626

907-789-6051

Tom Ruteckl@noaagov

~ /' Duration

Future Plans

DISCipline Marine & Fish Ecology
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Project

Organization

North Pacific Ocean Salmon Ecology

National Oceantc and Atmosphenc Admlntstration (NOAA)

National Manne Flshenes Service (NMFS)

10# 02_

Description The Auke Bay Laboratory's Ocean Carrying Capacity program conducts field research In
coastal waters and on the high seas of the Gulf of Alaska and North Pacific Ocean Major
research effort focuses on 1) studies to document the ocean migrations of salmontds and
their relative abundance and movement patterns by species and stock groups (Carlson et al
1996,1997, and 1998, Wing et al 1998, McKlnnell et al 1997),2) stock Identity studies
which show the Incidence of hatchery fish and their ongln (Farley and Munk 1998, Farley
and Munk 1997, Ignell et al 1997), and genetic makeup of salmontds at specific sites on
their migration path, 3) growth and condition studies to examine the general health and
well-being of salmontds (Smoker and IgneIl1996), 4) diet studies of salmontds which
explore potential for interspecific competition and compare diet of non-salmontd fishes
(Sturdevant et al 1997), and 5) studies of the physical and biological environment of
salmontds dunng their ocean migrations

Gulf of Alaska

Research crUises conducted from March to October have sampled salmontds and other
manne life and documented their enVIronment since 1995 Cruises have covered the entire
North Pacific coastline of Alaska from DIXon Entrance to Attu Island In the western Aleutian
Islands and parts of the Benng Sea The surveys have also extended far offshore Into
oceantC waters of the North Pacific Ocean Results show substantial proportions of
hatchery marks and a broad mixture of stocks of vaned genetic onglns Analyses of growth
and diet of salmontds are under way and results will be pUblished In the near future

High-seas salmon studies

An Integrated program of field and laboratory studies and computer modeling In cooperation
With the Flshenes Research Institute IS deSIgned to address North Pacific Anadromous Fish
Commission (NPAFC)-related sCientific research Issues In the International waters of the
North PaCific Ocean and Benng Sea The current cooperative program Includes 1) field
research aboard salmon research vessels, 2) analyses of high-seas salmontd food habits
n~t~ ~nn npvplnnmpnt nf nrp~n c;~lmnn hlnpnprnpt!r mnnplc; ~) v~rlnllC; c;tllnIPC; nf nrp~n

Geographic Area

Measurementsl
Data Obtained

Contact Info John Helle

NMFSWASC
Route F/AKC5
11305 GlaCier Hwy

Juneau AK 99801-8626

907-789-6038

Jack Helle@noaa gov

Duration

Future Plans

DIscipline Manne & Fish Ecology
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Project

Organization

Momtormg

National Oceanic and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

ID# 022

Description Changes In age and size at matunty of salmon Long-term mOnltonng activIties provide data
for evaluating the Influence of manne climate on the dynamiCS of salmon and manne fish
populations Populations of chum salmon are sampled yearly for size and age at vanous
locations In Alaska and Washington (Helle and Hoffman 1998, Bigler, Welch, and Helle
1996, and Helle and Hoffman 1995) Abundance and age and size at matunty of salmon are
essential Information for mOnltonng studies Chum salmon populations are of special
Interest because most of their growth occurs In the ocean and they mature at vanous ages
Therefore, chum salmon could be indicators of ocean carryIng capacity because they
respond to ocean conditions and competition by changing their size and age of matunty
Thermal otolith marking of pink and chum salmon stocks and studYJng the effects of climate
forCing on hte phySical and biological charactenstlcs of salmon habitat Prediction of year
class strength

Geographic Area

Measurementsl
Data Obtained

Contact Info John Helle

NMFSWASC
Route F/AKC5

\ 11305 GlaCier Hwy

Juneau AK 99801-8626

907-789-6038

Jack Helle@noaa gov

Duration

Future Plans

Dlsclplme Manne & Fish Ecology
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Active Momtormg Projects In the Northern GOA (Non-EVOS)

Project

Organization

i

GLOBEC Northeast Pacific Program Remote Sensmg of the
Northeast Pacific Retrospective and Concurrent Time Series
AnalysIs Usmg Multiple Sensors on Multiple Scales

National Oceanic and Atmosphenc Administration (NOAA)

Coastal Ocean Program (COP)

10# 02l

Description Types of data or denved Indices being analyzed
Satellite SST - 1 km absolute temperature. cloud masked Approximately 19N-56N. from
the coast out to 132W-138W 1-4 Images per day
Satellite SST - Pathfinder 9 km absolute temperature. cloud masked
Satellite Altimeter Heights - TOPEXIPOSEIDON. ERS-1, ERS-2 covenng the NE Pacific
from the equator to 61 N, out to 170W
Satellite Color - Surface Pigment Concentrations, over the eastern basin dunng available
penods (Oct 1997 - on)
SAR Imagery - selected scenes off Newport OR dunng cruises
Tide Gauge SLH From stations along the west coasts of Nand S Amenca. Hourly to dally

Types of analYSis
Covanabillty of transports In the Subarctic and Subtropical Gyres and their connection to the
Intenor N PaCific and wind forcing
Seasonal and mesoscale Circulation vanabillty In selected areas of the two gyres
Relationship between surface pigments. SST, wind and Circulation (Thomas)
Small-scale Circulation In regions next to the coast (SveJkovsky) uSIng SAR data

Progress anticIpated at the end of year 1
The 1-km AVHRR data will be processed and made available through ftp and a web site In
an ongoing fashion Data from 1981-1997 will be processed Similarly as qUickly as pOSSible
(several past years should be available by the end of 1998)
A subset of the 9-km Pathfinder AVHRR data will be made for the Northeast PaCific from the
available data set near the end of year 1 (approximately 1985-1996) SeaWIFS ocean color
(and OCTS, when available) data will be collected over the NE PaCific and made available to
those who are offiCially registered users with NASA The covanabillty of transports WIll be
analyzed for the penod October 1992 to November 1997 (or later, If available) to show the
normal seasonal cycle of basin-scale tranports and the Interannual vanabillty dunng the
onset of the 1997-1998 EI Nino

Geographic Area The large-scale Northeast PaCific, with pnmary focus on the covanabillty of the Alaska Gyre,
the California Current and the North PaCific Current Some studies related to EI Nnio
vanabillty Will extend to the equator A supplemental grant from NSF has added a
component companng the NE PaCific to the SE Pacific (the Peru-Chile Current System)

Measurementsl SST - 1985-1999
Data Obtained SSH - 1993-1999

Pigment - Oct 1997 - 1999
SAR scenes. several each year

Contact Info Ted Strub

College of Oceanic and Atmosphenc SCiences
Oregon State University
104 Ocean Administration BUilding

CorvalliS OR 97331-5503

(541) 737-3015 (541) 737-2064

tstrub@oce orst edu
A __ J. .. n"" .... I I "'1"\1"\1"\ ,... LI _ & __ ..1_..1 .... __ L -' _L ~ L_""" ",."r-,.... •• r-I""'ll __ C"_
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August Il:Il:Il - JUlY LUUU 1"'0SSIDlY extenaea aunng me secona pnase or me ~LUtn:L.Nt: l"'aclTIC
program

Future Plans A proposal has been submitted to the next phase of the GLOBEC NE Pacific program to continue this
work for the next 5 years (October 1994)

DIscipline Biological Oceanography

Project Pacific Halibut Stock Assessment 10# 030

Orgamzatlon International Pacific Halibut CommiSSion (IPHC)

Description Each year, IPHC staff assess the abundance and potential Yield of Pacific halibut uSing all
available data from the commercial fishery and sCientific surveys Stock assessments are
supported by two projects operated by the IPHC fishery StatiStiCS and stock assessment
surveys

Geographic Area All of Alaska, Bntlsh Columbia, and Washlngton-Oregon-Callforma within the PaCific halibut
range

Measurementsl Age, length, catch, effort, sex, sexual matunty
Data Obtained

Contact Info William Clark

InternatIonal Pacific Halibut Commission
PO Box95009

Seattle WA 98145-2009-,
206-634-1838 206-632-2983

bJlI@lphc washington edu

Duration "Current" data since 1974--collected more or less consistently, "Hlstoncal" data since 1935 - some
data gaps or Irregular data collection

Future Plans

DIscipline

9/21/2000

Ongoing

Manne & Fish Ecology
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Project

Organization

Sea-viewing Wide Fleld-of-vlew Sensor (SeaWIFS)

National Aeronautics and Space Admlmstratlon (NASA)

Earth SCience Enterpnse (ESE)

10# 03'1

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

An Instrument on the SeaStar spacecraft that measures accurate ocean color to clanfy
magmtude and vanabillty of chlorophyll and pnmary production by manne phytoplankton,
and to determine the distribution and timing of spnng blooms Launched August 1, 1997, It
IS a follOW-Up to the CZCS

Global

Top-of-the-atmosphere radiances at 412, 443, 490, 510, 555, 670, 765 and 865 nm,
Instrument and spacecraft telemetry from the OrbVlew-2 data stream, total column ozone
from the TOMS project, meteorological fields (wind, humidity, pressure) from NCEP
operational data products

Charles McClain

NASA
Goddard Space Flight Center
Mallstop 970 2

Greenbelt MD 20771

301-286-5377 301­

mcclaln@calval gsfc nasa gov or

5 years

Possible extension of spacecraft operations I data collection beyond 5-year nominal lifetime

Biological Oceanography
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PrOject

Organization

Moderate Resolution Imagmg Spectrometer (MODIS)

National Aeronautics and Space Administration (NASA)

Earth SCience Enterpnse (ESE)

10# 032

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Provides a comprehenSive senes of global observations of the Earth's land, oceans, and
atmosphere In the vIsible and Infrared regions of the spectrum In such a way as to view the
entire surface of the Earth every two days Extends data sets started by AVHRR (sea
surface temperature, sea Ice), CZCS (oceanic biomass and ocean circulation patterns)
Thus MODIS Will measure several charactenstlcs of phytoplankton (Including pnmary
productIVIty, coccolith concentrations, chlorophyll f1uorescece, chlorophyll a concentration,
phycoerythnn concentration) and sea surface temperature MODIS Instruments Will be on
board the EOS-AM 1 (TERRA), EOS-PM 1, MISR, MERIS, and GLI satellites

Global

Wayne Esalas

Goddard Space Flight Center, Code 971

Greenbelt MD 20771

301-614-5709 301-614-5644

Wayne E Esalas@gsfcnasagov

Future Plans

Dlsclphne Biological Oceanography

Project

Organization

Advanced Very High Resolution Radiometer (AVHRR)

National Aeronautics and Space Administration (NASA)

Earth SCience Enterpnse (ESE)

10#· 036

Description Measures sea surface temperature Instruments are on board NOAA s-7, -9, -11, and -14
polar orbitIng satellites since 1982 See NOAA, the lead agency, for more Information

Geographic Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

DIsCipline

9/21/2000

Physical, Geochemical & Chemical
Oceanography
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Project

Organization

Advanced Earth Observmg Satellite (ADEOS) II • Sea Wmds 1B

National Aeronautics and Space Administration (NASA)

Earth SCience Enterprise (ESE)

ID# 03.

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

The Advanced Earth Observing Satellite II (ADEOS II), the successor to the Advanced Earth
Observing Satellite (ADEOS) miSSion, IS a JOint miSSion With the National Space
Development Agency (NASDA) of Japan The mission will take an active part In the
research of global climate changes and their effect on weather phenomena It continues
the data series begun In 1996 by the NSCAT Scheduled to be launched In 2000

Requirement 90% of the Earth surface In 48 hours The performance of SeaWlnds on
ADEOS ills expected to be 90% In 24 hours, 95 % In 48 hours and 100% In > 72 hours

Global, all-weather measurements of mlcowave radar back scatter cross-section over land,
Ice and oceans and 25 km resolution near-surface wind vector measurements over the
Ice-free oceans

Carroll Wlnn

NASA, JPL
4800 Oak Grove Drive
MIS 264-626

Pasadena CA 91109-8099

818-354-9303

carroll f wlnn@JPI nasa gov

Three years after launch With a 5 year goal

To be determined

Physical, Geochemical & Chemical
Oceanography

Project

Organization

AIRS/AMSU/MHS

National Aeronautics and Space Administration (NASA)

Earth SCience Enterprise (ESE)

ID# 038

Description Measurements of sea surface temperature Only referenece IS MIssion to Planet Earth ­
SCientific Reserach Plan, Section IV
(http IIwww earth nasa gov/vlslons/drafsclplan/sectlon4 htm)

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Physical, Geochemical &Chemical
Oceanography
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Project

Organization

EOS -ALT

National Aeronautics and Space Administration (NASA)

Earth SCience Enterpnse (ESE)

10# 039

Description Satellite Instrument measunng absolute sea level Only referenece IS MIssion to Planet
Earth - SCientific Reserach Plan, Section IV
(http /Iwww earth nasa gov/vlslons/drafsclplan/sectlon4 htm)
Same as the JASON?

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIsCipline

Project

Organization

Physical, Geochemical & Chemical
Oceanography

QUick Scatterometer (QUlkSCAT) - SeaWmds Instrument

National Aeronautics and Space Administration (NASA)

Earth SCience Enterpnse (ESE)

10#· 040

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIsCipline

9/21/2000

Launched 6/19/99, QUlkSCAT IS a "quick recovery" miSSion to fill the data gap when the
NASA Scatterometer (NSCAT) lost power In June 1997 The SeaWrnds Instrument IS a
speCialized microwave radar that measures near-surface wind speed and direction under all
weather and cloud conditions over the Earth's oceans Takes 400,000 measurements a day
covenng 90% of the Earth's surface/day Also studies dally/seasonal sea Ice edge
movement It Will be followed by SeaWlnds 1B on the ADEOS II In 2000

Requirement 90% of the Earth surface In 48 hours The performance of SeaWlnds on
QUlkSCAT IS 90% In 24 hours, 95 % In 48 hours and 100% In > 72 hours

Global, all-weather measurements of mlcowave radar back scatter cross-section over land,
Ice and oceans and 25 km resolution near-surface Wind vector measurements over the
Ice-free oceans

Carroll Wlnn

M S 264-626
Jet PropulSion Laboratory
4800 Oak Grove Dnve

Pasadena CA 91109-8099

818-354-9303

carroll f wlnn@Jpl nasa gov

QUlkSCAT Will produce data through at least August 2001

SeaWlnds on ADEOS " launch November 2000

Physical, Geochemical & Chemical
Oceanography
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Project

Organization

TOPEXlPoS81don

National Aeronautics and Space Administration (NASA)

Earth SCience Enterpnse (ESE)

10# 04.

Description Measures sea level within 10 centimeters along the same path every 10 days, Launched
August 1992 Jason-1 will be follow-on miSSion In 2000 Data IS used for fishenes
management and manne mammal habitat studies though It does not appear that this data
has been used for this purpose In Alaska

Geographic Area

Measurementsl
Data Obtained

Contact Info James Graf

4800 Oak Grove Dnve
MIS 264-626

Pasadena CA 91109-8099

818-354-4765

James E Graf@JPI nasa gov or

Duration

Future Plans

DIscipline

9/21/2000

Physical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Sea Surface Temperature 14 Km AnalysIs (Local-Scale) from
NOAA Series AVHRR Data

National Oceanic and Atmospheric Administration (NOAA)

National Environmental Satellite, Data and Information Service (NESDIS)

ID# 044

Description AVHRR records of 14-km scale sea surface temperatures from 1986 to the present For
real-time data, see the NESDIS CoastWatch Program For archived data contact the
National ClimatiC Data Center listed below

Geographic Area

Measurementsl
Data Obtained

Contact Info John Sapper
Office of Satellite Data Processmg and Distribution
SUitland Federal Center
FB#4, E1SP13, Room 20439

SUitland MD 20746

301 457-5195

John sapper@noaa gov

Duration

Future Plans

Dlsclplme PhySical. Geochemical & Chemical
Oceanography

Project

Organization

Long Term Population Momtorlng of Natural Populations of Seven ID#. 055
Species of Salmomds

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info Wilham Heard

NMFSWASC
Route F/AKC5
11305 GlaCier Hwy

Juneau AK 99801-6094

907-789-6003

Bill Heard@noaa gov

Duration

Future Plans

Dlsclplme Marine & Fish Ecology
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Project

Orgamzatlon

Annual Survey of Cook Inlet Beluga Whales

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

10# 051

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info Richard Ferrero
NMFSWASC
Route F/AKC4
7600 Sand POint Way NE

Seattle WA 98115-0070

206-526-6266

Rich Ferrero@noaa gov

Duration

Future Plans

Dlsclplme Marine Mammals

Project

Organization

Blenmal Survey of Eastern North PaCific Ocean Gray Whales

National Oceanic and Atmospheric Administration (NOAA)

National Marine Flshenes Service (NMFS)

10# 051

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info Richard Ferrero
NMFSWASC
Route F/AKC4
7600 Sand POint Way NE

Seattle WA 98115-0070

206-526-6266

Rich Ferrero@noaa gov

Duration

Future Plans

DIscipline Marine Mammals
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PrOject

Organization

Aundance of PelagiC Delphlmds and Harbor Porpoise off the Coast 10# 059
of Alaska

National Oceantc and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info Richard Ferrero
NMFS Route AKC4
Sand POInt Way NE

Seattle WA 98115-0070

206-526-6266

Rich Ferrero@noaa gov

Duration

Future Plans

DIscipline Manne Mammals

/

Project Harbor Seals 10#.060
Organization National Oceantc and Atmosphenc Admlntstratlon (NOAA)

National Manne Flshenes Service (NMFS)

Description Stock structure, abundance, mortality, net productIVity

GeographIc Area

Measurementsl
Data Obtained

Contact Info
I

National Manne Mammal Lab
7600 Sand POint Way NE

Seattle WA 98115

Duration

Future Plans

DIscipline Manne Mammals

9/21/2000 Page G-27



Gulf Ecosystem Momtorlng (GEM) Gap AnalysIs
Active Momtorlng Projects In the Northern GOA (Non-EVOS)

Project

Organization

Sablefish Longlme Survey

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

ID# 06.

Description See ABL

Geographic Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

DIscipline Marine & Fish Ecology

Project

OrganizatIon

Gulf of Alaska Blenmal Survey (formerly Gulf of Alaska Trlenmal
Survey)

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

ID# 064

Description

Geographic Area

Measurementsl
Data Obtamed

Contact Info

DuratIon

Future Plans

Dlsclplme

9/21/2000

USing standardized RACE DIvIsion bottom trawls and a random-stratified survey design, the
bottom trawl survey collects data to estimate the catch-per-unlt-effort, biomass and size and
age distribution of commercial and non-commercial fish and Invertebrates The primary
survey objectives are to (1) Delineate the distributions of the major groundfish and
commercially Important Invertebrate species Inhabiting the continental shelf and upper
continental slope of the Gulf of Alaska and to (2) collect data to estimate the abundance and
biological condition of the major groundfish species

Islands of Four Mountains (170W) to Dixon Entrance (U S -Canada border) nearshore of the
1,000 m Isobath

Summer months of 1984,1987,1990,1993,1996 and 1999 from depths ranging from
approximately 20-1,000 m over the continental shelf and upper slope waters Approximately
800 trawl stations completed/survey Beginning In 2001, the survey IS scheduled to be
conducted every two years

Michael Martin

NMFS Route F/AKC2
7600 Sand POint Way NE

Seattle WA 98115-0070

206-526-4147

Michael Martln@noaa gov

Biennially Three vessels @75 days each

Marine & Fish Ecology
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l I
Project

Organization

Shellfish and Groundfish Pathogens

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

ID# 067

Descnptlon Identify and track potential pathogens In the dominant shellfish and groundfish stocks In the
north PaCific Ocean and Bering Sea Studies are In progress to describe the onset of
parasItism In Juvenile walleye pollock and Identify specific parasites which are likely to
present lethal risk to Juvenile cohorts For those disease which may have high epizootic
potential In the short term, fishery operations and management practices must be reviewed
to Insure that they are not contributing to the spread of the disease

Geographic Area

Measurements!
Data Obtained

Contact Info Frank Morado

NMFS F/AKC2
7600 Sand POint Way NE

Seattle WA 98115-0070

206-526-6572

Frank Morado@noaa gov

Duration

Future Plans

DIsCipline Marine & Fish Ecology

Project

Organization

Shehkof Strait FOCI

National Oceanic and AtmospheriC Administration (NOAA)

National Manne Fisheries Service (NMFS)

ID#" 068

Descnptlon

Geographic Area

Measurements!
Data Obtained

Contact Info

Duration

An annual senes of research crUises aboard NOAA ship Miller Freeman to census eggs and
larvae, measure meterorologlcal, physical, and biologIcal oceanographic vanables, and
investigate larval transport and prey and predator densIties Data IS currently used to
forecast annual recrUitment for pollock In the Gulf of Alaska

The program IS currently making annual forecasts of future recruitment levels for pollock In

the Gulf of Alaska

)

Future Plans

DIsCipline Biological Oceanography
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Project

Organization

Marme Mammal Protection/Endangered Species Acts Compliance 10# 07:""

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

Description Observers collect Information necessary to support maangement of marine mammals,
seabirds, and other protected species Documents Incidental takes and slghtmgs Data
from NPGOP provides this Information to NMML and USFWS

Geographic Area

Measurementsl
Data Obtained

Contact Info Lowell Fritz
NMFS Route F/AKC3
7600 Sand POInt Way NE

Seattle WA 98115-0070

206-526-4246

Lowell Frltz@noaa gov

Duration

Future Plans

DIscipline Marine Mammals

\
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PrOject

Organization

Cook Inlet Set and Drift Gilinet Marme Mammal Observer Project

National Oceamc and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

10# 073

~,

1

\ )

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Assesses the extent of manne mammal interactions with the Cook Inlet salmon set and dnft
gillnet fishenes

Cook Inlet, Alaska Most of the set fishery, and all of the dnft fishery effort (and hence
observer effort) IS focused In the Upper Cook Inlet, north of Anchor POint

Fishery charactenstlc data Includes set duration, timing, location, gear type, net onentatlon,
percent of net fishing, prOXimity to shore and other nets, and species and size of catch
EnVironmental data descnblng sea and weather conditions Includes sea state, estimates of
Wind speed, swell height and direction, tide stage, and habitat type (nver mouth,
embayment, POint, etc) Numbers, speCies, and behaVior of seabirds and manne mammals
observed near nets are recorded, and If used the effectiveness of deterents If there IS an
Interaction or entanglement With the net, then additional data to descnbe In detail the
behaVior of the ammal, response/behavior of the fisherman, and out

Bnan Fadely

Protected Resources DIvISion
National Manne Flshenes Service
POBox 21668

Juneau AK 99802-1668

907-586-7642

Bnan Fadely@noaa gov

Cook Inlet fishenes 1999 and 2000, additional fishenes through at least 2005

)

Future Plans The current plans (subject to change) are to observe Kodiak Island and Yakutat salmon set gillnet
fishenes In 01/02, and Southeast Alaska salmon purse seine and dnft gJllnet fishenes In 03/04 If
inCidental mortality and senous injury levels are found to be high, additional penods of observation
within a fishery may result

DIscipline Manne Mammals
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Project

Orgamzatlon

Marme Mammal Health and Strandmg Response Program
(MMHSRP) Data Base

National Oceanic and Atmospheric Administration (NOAA)

National Marine Fisheries Service (NMFS)

10# 074

Description Contaminant data, as well as, life history parameters, pathology and serology for marine
mammals

Geographic Area US coastal waters Including Alaska

Measurementsl
Data Obtamed

Contact Info Terl Rowles
NMFS, Office of Protected Resources
1315 East-West Hwy
13752 SSMC3

Silver Spring MD 20910-3282

301-713-2322

Terl Rowles@noaa gov

Duration

Future Plans

Dlsclplme Marine Mammals
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PrOject

Organization

Mussel Watch Project

National Oceanic and Atmosphenc AdmInistration (NOAA)

National Ocean Service (NOS)

10# 091

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Since 1986, mOnitored contaminants In sedIments and bivalve mollusks (e g mussels and
oysters) Bivalves are collected every other year and sedIments every fifth year at a network
of over 250 US coastal and estuarine sites Samples are analyzed for 24 PAHs, 18 PCB
congeners, DDT and ItS breakdown products DDD and DDE, 16 other chlOrinated
pesticides, trlbutyl-tlns, 3 major elements, and 11 trace metals ThiS project was based on
an earlier EPA Mussel Watch Program (1976-1978)

US coastal waters

Tom O'Conner

NOS HQTR
1305 East West Hwy
10148 SSMC4

Silver Spnng MD 20910-3281

301-713-3028

Tom Oconnor@noaagov

PhYSical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Coastal-Manne Automated Network (C-MAN)

National Oceanic and Atmosphenc Administration (NOAA)

National Weather Service (NWS)

ID# 09_

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Established In the early 1980's In a response to a need to maintain meteorological
observations In US coastal areas C-MAN stations have been Installed on lighthouses, at a
capes and beaches, on near shore Islands, and on offshore platforms Typical data
Includes barometric pressure, wind direction, speed and gust, and air temperature, some
also measure sea surface temperature (not the Alaskan ones), water level, waves, relative
humidity, precipitation, and vIsibility Four C-MAN statIons are located In the Gulf of Alaska

POTA2 (Potato POint, AK) IS at 61 06N, 146 70W MRKA2 (Middle Rock Light, AK) IS at
61 08N, 146 66W FFIA2 (FIVe Finger, AK) IS at 57 27N, 133 63W BLlA2 (Bligh Reef
Light, AK) IS at 60 84N, 146 88W

Measures wind direction, wind speed, wind gust, atmosphenc pressure, pressure tendency,
and air temperature

Enc Meindl

National Buoy Data Center
353B Stennis Space Center

SSC MS 39529-6000

228-688-1717

Enc Melndl@noaa gov

C-MAN stations were established In the early 1980's and continue to operate The beginning date
for which data IS available vanes with the station and the type of data

PhYSical, Geochemical & Chemical
Oceanography
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Project

Organization

Moored Buoys

National Oceanic and Atmospheric Administration (NOAA)

National Weather Service (NWS)

ID# 096

Descrlpbon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Moored buoys are deployed In the coastal and offshore waters from the western Atlantic to
the PaCific Ocean around HawaII, and from the Bering Sea to the South PaCific Moored
bouys measure and transmit barometnc pressure, wind direction, speed, and gust, air and
sea temperature, and wave energy spectra from which Significant wave height, dominant
wave penod, and average wave period are denved Direction of wave propagation 15

measured on many buoys Three buoy stations are located In the Gulf of Alaska

Buoy station 46001 (Gulf of Alaska) 15 moored at 56 30N, 148 17W Buoy station 46060
(North Prince Wilham Sound) 15 moored at 60 58N, 146 83W Buoy station 46061 (South
Pnnce Wilham Sound) 15 moored at 60 22N, 146 83W

All three buoys deployed In the Gulf of Alaska measure wave height, dominant wave period,
atmosphenc pressure, pressure tendency, air temperature, and water temperature In
addition, buoy stations 46060 (North Prince Wilham Sound) and 46061 (South Prince
Wilham Sound) measure Wind direction, Wind speed and Wind gust

Enc Meindl

National Buoy Data Center
353B Stennis Space Center

SSC MS 39529-6000

228-688-1717

Enc Melndl@noaa gov

PhYSical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Upper Ocean Circulation In the Subpolar and Northern Subtropical 10#. 11.
Pacific

National SCience Foundation (NSF)

Directorate for Geosciences

Description Investigators collaborate with Russian and CanadIan sCientists In a repeated survey of the
upper 1500 meters of the subtropical and subpolar North Pacific The total program Includes
four surveys of the Oyashlo/Kamchatka Current region, one geochemistry cruise In the
western North Pacific, and spring and fall trans-Pacific cruises each year for four years that
cover all the major Circulation features north of the Subtropical Front US partiCipation In the
two trans-Pacific cruises, will allow the PI's to gain access to thet entire data set, allOWing
them to study a numbe rof major questions related to North Pacific Circulation

Geographic Area

Measurementsl
Data Obtained

Contact Info David Musgrave

Institute of Marine SCience
Umverslty of Alaska, Fairbanks
1290NL

Fairbanks AK 99775-0900

907-474-7837

musgrave@lms alaska edu

Duration

Future Plans

DIscipline PhYSical, Geochemical & Chemical
Oceanography

Project

OrganIZation

Forage Fish Assessment of the Cook Inlet 011 and Gas
Development-Affected Areas

U S Department of the Interior (DOl)

Minerals Management Service (MMS)

10# 118

Description Determine forage fish abundance, compOSItion, diet, biomass and nutlent quality at key
locations In nutrient-rich coastal areas, particularly for high-quality (high-lipid) forage fish,
and exposure to hydrocarbons to establish a prespllI baseline for forage fishes Inventory of
capelln, eulachon, and hernng which are the preferred prey of harbor seals, Steller sea
lions, and seabirds

GeographIC Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Marine & Fish Ecology
I
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PrOject

Organization

Kachemak Bay Experimental and MOnitoring Studies

U S Department of the Intenor (001)

Minerals Management Service (MMS)

10# 119

Description Obtains Information throughout and between years on intertidal community structure,
recruitment, and succeSSion, and to relate these vanables to several physical factors such
as wave exposure and water-current movement

GeographiC Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIsCipline Nearshore, Benthic & Coastal Ecology

Project MOnitoring and Evaluating Effects on Seabird ColOnies In Potential 10# 122
011 and Gas Development Areas

Organization U S Department of the Intenor (001)

Minerals Management Service (MMS)

Description Extend the records of regional population trends necessary for charactenzlng natural
fluctuations In attendance and distingUishing between these and large or abrupt colongy
changes that might occur COinCidentally with an 011 spill or local human disturbances
Objectives are to determine the annual attendance of breeding and nonbreeding indiViduals
at seclected colOnies, annual breeding success and productiVity at these colOnies, adult
dietary preferences, and chick diet and growth rates when feaSible, and the location of
pelagic-seabird concentration areas and relate thiS to the occurrence of prey populations
and eVlronmental parameters

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DISCipline Seabird Ecology
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PrOject

Organization

Sediment Quality In Depositional Areas of Shellkof Strait and
Outermost Lower Cook Inlet

U S Department of the Intenor (001)

Minerals Management Service (MMS)

10# 12:"

Description Examines whether there has been accumulation of biologically slgmficant levels of pollutants
In depositional areas down current of Cook Inlet 011 and other develoment areas that could
not be sampled With a small launch m the 1993 MMS-sponsored sedlment- and
water-quality study

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

Project

Organization

Physical, Geochemical & Chemical
Oceanography

Mapping of Cook Inlet Tide Rips USing Local Knowledge and
Remote-5enslng Imagery Techmques

U S Department of the Intenor (001)

Mmerals Management Service (MMS)

10# 124

Description Develop precise ground-truthed Information on the location of tide nps Tide nps
concentrate 011 Within or along their margins and may submerge at the convergences along
the nps These areas may be excluded from 011 lease sales or alternatives developed for
np-speclfic mitigation measures Within lease blocks

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Physical. Geochemical & Chemical
Oceanography
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PrOject Seabird Population Dynamics and Food Supply Assessmg
Long-Term Changes m Alaska Marme Ecosystem

10# 127

OrganizatIon U S Department of the Interior (001)

U S Geological Survey (USGS)

DescnptIon The most Important factor influencing seabird populations IS food supply In turn, seabird
prey (mostly forage fish and macro-zooplankton) undergo fluctuations In abundance and
distribution With changes In the marine environment This project examines relationships
between seabird biology, behaVior, and food availability In light of Information on short- and
long-term changes In prey populations and marine climate

Geographic Area Cook Inlet, Gulf of Alaska, Bering Sea Data on productivity, foraging behaVior, and diets of
seabirds from multiple sites In Gulf of Alaska (PWS, Cook Inlet, Kodiak, Alaska Peninsula,
Semldls, Shumaglns, Aleutians)

Measurementsl
Data Obtamed

Contact Info John Platt
USGS
1011 E Tudor Rd

Anchorage AK 99503

(907) 786-3549 (907) 786-3636

JohnJ)latt@usgs gov

Duration

Future Plans

Dlsclplme Seabird Ecology
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Project

Organization

Pacific Coho Salmon Study

U S Department of the Interior (001)

Fish and Wildlife Service (FWS)

10# 13t

Descnptlon

Geographic Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Since 1994, Inventoried coho salmon In streams of Chlglnagak Bay and Wide Bay south to
the Yantarnl River on the south coast of the Alaska Peninsula National Wildlife Refuge
Escapement enumeration, length, weight, sex and scales are collected Dolly varden were
also inventoried In the Chlglnagak Bay streams

Pacific drainages of the Alaska Peninsula and Becharof National Wildlife Refuges

Coho salmon age composition and length frequency
Coho salmon abundance In Sandy and Clear creeks near Yantarnl air striP dUring 1995 and
1996

James Larson

USFWS
King Salmon Fishery Resources Office
PO Box 277

King Salmon AI< 99613

(907) 246-3442 (907) 487-2144

Jlm_Larson@fws gov

1994-1996

Weather, remoteness, and protracted run timing make counting adult coho salmon extemely dlfficull ­
Methods focusing on Juvenile abundance hold more promise as a long term mOnitoring tool of coho
salmon productiVity and should be Investigated

Marine & Fish Ecology
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PrOject

Organization

Marme Mammal Markmg, Taggmg and Reportmg Program

U S Department of the Interior (001)

Fish and Wildlife Service (FWS)

10# 131

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

The Marine Mammal Protection Act of 1972 allows Alaska Natives to harvest marine
mammals for subSistence uses It requires that all sea otter and polar bear hides and skulls,
and all walrus tusks be tagged by a representative of the U S Fish and Wildlife Service
This program IS Implemented through resident MTRP taggers located In coastal Villages and
communities throughout Alaska At present, there are 120 taggers located In 98 Villages
The Information collected by the MTRP Will help ensure the long-term survival of these
species by mOnitoring the Native harvest and controlling the Illegal take, trade, and transport
of marine mammal parts

Coastal areas In Alaska where sea otters are hunted

Wells Stephensen

Alaska Regional Office
US Fish and Wildlife Service
1011 E Tudor Road

Anchorage AK 99503

907-786-3800

Wells_Stephensen@fws gov

?

Future Plans

DIscIpline Marine Mammals

Project

Organization

Sea Otter Stock Assessment

U S Department of the Interior (001)

Fish and Wildlife Service (FWS)

10# 132

Description Assessment of sea otter population Size, stock definition and geographic range,current and
maximum net productiVity rates, potentIal for biological removal, annual mortality, fisheries
interactions and the status of the stock

GeographiC Area Coastal areas In Alaska where sea otters are hunted

Measurementsl
Data Obtained

Contact Info

Duration ?

Future Plans

DIscipline Marine Mammals
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Project

Organization

Alaska Seabird Inventory and Momtormg Plan· Annual Momtormg 10# 13~

Sites

US Department of the Intenor (DOl)

Fish and Wildlife Service (FWS)

Geographic Area

Measurementsl
Data Obtained

Description Detects trends In seabird populations, or conditions that are expected to result In population
trends, and ensures that managers have up-to-date information about the health of
populations and ecosystems

Objectives are to provide tlme-senes to ensure that managers have
up-to-date information for Identifying conservation Issues and for
applying adaptive management Species and Parameters Parameters
Include reproductive success, timing of nesting events, prey, and
population trends of species of seabirds representing different
foraging gUilds (e g , diving Plsclvores, diving planktlvores,
surface-feeding Plsclvores, etc) at 10 different sites annually on
the Alaska Mantlme NWR Including St Lazana, East Amatuh, Chowlet,
and Alktak Islands In the GOA Other sites are In the Benng and
Chukchi Sea ElectrOnic Format All data from the mOnltonng program
goes Into the PaCific Seabird MOnltonng Database

10 different sites annually on the Alaska Mantlme NWR including St Lazana, East AmatulI,
Chowlet, and Alktak Islands In the GOA Other sites are In the Benng and Chukchi Sea

Population trends, Interannual patterns In productiVity and timing of nesting events, changes
In prey use, chick growth rates, survival (for a few
species), environmental vanabies (e g sea surface temperatures)

Contact Info Vern Byrd
Alaska Mantlme National Wildlife Refuge
2355 Kachemak Dnve, SUite 101

Homer AK 99603

907-235-6546

vernon_byrd@fws gov

Duration Begin Date Mid-1970's for longest data sets, End date continUing long term

Future Plans

Dlsclplme

9/21/2000

Continue long term/dependent on funding

Seabird Ecology
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PrOject

Organization

Wmtermg Marine Bird and Mammal Surveys

U S Department of the Intenor (001)

Fish and Wildlife Service (FWS)

10# 135

Description

Geographic Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Survey and mOnitor seabird, sea duck, and manne mammal populations found In Ice-free
sheltered waters of the Kodiak Archipelago Surveys note relative abundance, frequency of
occurrence, and dlstnbutlon within the study area bays

236 transects In selected bays of Kodiak Island Archipelago - Uyak Bay, Uganlk Bay,
Eastern Sltkahdak Straits, and Western Sltkahdak Straits areas Uyak Bay survey area IS
bounded approximately by North 5r43', South 5r17', East 153°36' and West 154°05'
Uganlk survey area IS bounded approximately by North 57°55', South 57°38', East 153°12'
and West 153°37' East Sltkahdak Straits survey area IS bounded approximately by North
57°21', South 57°08', East 152°40' and West 153°16' West Sltkahdak Straits survey area IS
bounded approximately by North 57°13', South 56°59', East 153°16' and West 153°42'

A total of 236 boat based transects, 300 meters Wide, conducted at 9 knots for 10 minutes
duration are repeated annually Water depths are recorded for the transects Time, date,
Wind speed, cloud cover, sea and swell conditions, surface sea water temperatures and
observer conditions are also recorded

Denny ZWiefelhofer

Kodiak National Wlldlhfe Refuge
1390 Buskin River Road

Kodiak AK 99615

907-487-2600

denny-zwlefelhofer@fws gov

November 1979 to present Surveys were not conducted In 1998

Survey IS currently part of the Kodiak NWR's approved wlldhfe Inventory plan The survey WIll
continue to be funded at least until the refuge's next biological program review (approx 10 years)

Seabird Ecology
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Project

Organization

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

Project

Genetics Research for Characterlzmg Alaskan Salmomd
Populations

U S Department of the Interior (001)

U S Geological Survey (USGS)

Population genetics analyses of Alaska salmomds

Alaska, eastern PaCific Ocean, Russia

Jennifer Neltsen

USGS/BRO, Alaska Biological SCience Center
1011 East Tudor Road

Anchorage AI< 99503-6199

907-786-3670

Jenmfer_melsen@usgs gov

Indefimte

Publication In peer reviewed literature

Marine & Fish Ecology

Population Status and Ecology of Shorebirds m Alaska

10# 139

10# 14~

Organization U S Department of the Interior (001)

U S Geological Survey (USGS)

Description Collects data on as many taxa of arctic breeding shorebirds as possible to momtor the
status and trends of populations, Identify Critical sites and habitat requirements throughout
the annual cycle, prOVIde basIc ecological knowledge about poorly known speCies, and
prOVide management agencies and conservation admlmstrators with mformatlon
Assessment areas mclude Cook Inlet and the Alaska Pemnsula

Geographic Area

Measurementsl
Data Obtained

Contact Info Robert Gill
USGS/BRO, Alaska Biological SCience Center
1011 East Tudor Road

Anchorage AK 99503-6199

907-786-3514

robert_glll@usgs gov

Duration

Future Plans

DIscipline Seabird Ecology
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\.
PrOject

Organization

Cook Inlet Basin Study Umt

U S Department of the Intenor (001)

U S Geological Survey (USGS)

10# 152

",

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Surface and ground-water are collected Intensively for 3 years A low-intensity phase
follows for 6 years, dunng which water quality IS mOnitored at a selected number of sites and
areas that were assessed dunng the high-Intensity phase This combination of hlgh- and
lOW-IntenSity monltonng phases allows the NAWQA Program to examine trends In water
quality over time Measurements are made to determine water chemistry In streams and
aqUifers, the quantity of suspended sediment and the quality of bottom sediments In
streams, the vanety and number of fish, benthiC Invertebrates and algae In streams, and the
presence of contaminants In fish tissues

Fresh waters of the Cook Inlet BaSin

Surface water IS sampled for concentrations of major Ions, nutrients, organic carbon,
suspended sediment and baSIC field parameters Ground water IS sampled for
concentrations of major Ions, nutrients, organic carbon, trace elements, pesticides and VOC
Ecological attnbutes measured at stream Sites Include Instream and npanan habitat
conditions, benthiC algae, macrolnvertebrate, and fish community composition

Steven Frenzel

US Geological Survey
4230 University Dr , SUite 201

Anchorage AK 99508-4664

907-786-7100

sfrenzel@usgs gov

10-01-1997 to 09-30-2002

MOnltonng firm through 09-30-2001 Final report due by 09-30-2002

Nearshore, BenthiC & Coastal Ecology
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PrOject

OrganIZation

Sonar Enumeration of Returnmg Adult Salmon

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10# 15~

Descnptlon Sonar stations located on Kenai and Yukon Rivers assess the returns of salmon to these
systems and attempt to differentiate between species based on signal strength and location
Ground truthed with gill nets

Geographic Area

Measurements!
Data Obtamed

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIvIsion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DIscipline Marine & Fish Ecology

Project

Organization

Groundfish Port Sampling

Alaska Department of Fish and Game (ADFG)

Sport Fish

10# 155

Description

Geographic Area

Measurements!
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Determines the age, weight, lenght (AWL), sex, maturity of sport caught groundfish at
docks Cooperative project with CF DIvIsion

North Gulf Coast, including fish landed at Valdez, Cordova, Whittier, Seward, Homer, Deep
Creek, and Kodiak

Angler tripS, number caught, number harvested by species Total length, age, sex, and
matunty by species Data are obtained annually from May through September

Bob Clark

Alaska Department of Fish and Game
Sport Fish DIVISion
333 Raspberry Rd

Anchorage AK 99518-1599

907-267-2221

bob_clark@fishgame state ak us

It IS antiCipated that this program Will continue Into the forseeable future

Alternative ports Will be added/removed as management questions and budgets dictate This proJE
Will likely continue Into the forseeable future
Marine & Fish Ecology
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Project

Organization

Harbor Seal Survey

Alaska Department of Fish and Game (ADFG)

Wildlife Conservation

10# 157

Descnptlon

Geographic Area

Measurementsl
Data Obtained

(1) Ground counts of harbor seals at the southwest beach haulout on Tugldak Island, south
of Kodiak Island, (2) Aerial population trend surveys (ADF&G) of selected haulouts In Prince
William Sound (1984, 1988-present), near Ketchikan (1983-84, 88, 93-present), Sitka
(1983-84, 93-present), and Kodiak (1992-present), and (3) Aerial population abudance
surveys (NMFS), statewide coverage completed on a 5-year rotation

Latltltudes and Longitudes of every haulout site In the state are available

Aerial surveys 4-7 replicate counts are obtained during each survey, With both visual
estimates and counts from photographic slides Land-based surveys age and sex of all
seals present on the haulouts

Contact Info Bob Small

Alaska Dept of Fish and Game
Wildlife Conservations DIvIsion
333 Raspberry Rd

Anchorage AK 99518-1599

907-267-2188

bob_small@fishgame state ak us

Duration All programs will likely continue for the foreseeable future

Future Plans Both programs are likely to continue See EVOS project 00509 (FY 2000) for reView/revIsion of both
projects

Dlsclplme Marine Mammals
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Project

Organization

Weirs and Countmg Towers for Enumeration of Returmng Adult
Salmon, Escapement

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 156

Description Returning adult salmon are counted by observers from towers and at weirs across streams
to determine the escapement to the streams This IS used to determine when escapement
goals are met and IS a factor In opening and closing fishenes Some data to early 1900's

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIVISion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DISCIpline Manne & Fish Ecology

Project

Organization

Aerial I Foot Surveys of Spawnmg Streams, Salmon Escapement

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 159

Description Returning adult salmon are counted Visually from light aircraft to determine escapement to
streams Ground-truthed by stream walks and weirs

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIVISion of CommercIal Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@flshgame state ak us

Duration

Future Plans

Dlsclplme Manne & Fish Ecology
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PrOject

Organization

Fry I Smolt Outmlgratlon

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

ID# 160

Description Outmlgratlng fry and smolt salmon are counted through downstream weirs or traps at
vanous locations around Alaska to determine abundance, age, length and weight, to assess
the general health of the stock and to predict later adult returns

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIvIsion of Commercial Flshenes
1255 W 8th Street

Juneau AJ< 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

Dlsclplme Manne & Fish Ecology

Project

Organization

Salmon AWL (Age, Weight Length)

Alaska Department of FIsh and Game (ADFG)

Commercial Flshenes

ID#· 161

DeSCription Returning adult salmon are sampled to detremlne age, weight and length This Information
IS used to determine ocean growth, survival and predict future run strength

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIVISion of Commercial Flshenes
1255 W 8th Street

Juneau AJ< 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DISCipline Manne & Fish Ecology
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PrOject

Organization

Rockfish Assessments· Southeast Alaska

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 16~

Description Determines fish counts, species, effort, catch, CPUE, age, sex and size of rockfish
Longllne surveys from 1984 Line sampling surveys from 1989

Geographic Area

Measurementsl
Data Obtamed

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIvIsion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DIscipline Manne & Fish Ecology

Project Catch Samphng • Southeast Alaska (Rockfish, Sablefish, Lmgcod), 10# 16b
Prmce Wilham Sound and Lower Cook Inlet (Rockfish, Sablefish,
Pacific Cod, Pollock), Kodiak and Aleutian Islands (Rockfish)

Organization Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

Description Dockside catch sampling gathers Information for age, weight, length, AWL, sex, matunty for
rockfish, sablefish, lingcod, Pacific cod, and pollock with dlffemt species mixes In each area
Most beginning In 1980's

Geographic Area

Measurementsl
Data Obtamed

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIVIsion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@flshgame state ak us

Duration

Future Plans

DIscipline Manne & Fish Ecology
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\.

Project

Orgamzatlon

Fish Tickets for Shoreslde Landmgs

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 167

(

Descraptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Fish ticket information from commercial fishenes details catch, value, species and permit
types for groundfish statewide Data collected Includes Salmon, Hemng, Groundfish, and
Shellfish Approx 250,000 tickets are collected and entered each year Data IS used by
multiple agencies for the management of fishenes In Alaska Data IS also used to
determine participants In limited license programs

All Alaska State Waters

Carmine DICostanzo

Alaska Dept of Fish and Game
DIvISion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6127

carmlned@fishgame state ak us

1969 to Present

'- Future Plans The system IS currently under conversion from a decentralized COBOUISAM based system to a
cllenVserver centralized ROMS (Oracle)
Completetlon date June 2000

DIscipline Manne & Fish Ecology
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PrOject

Organization

Herrmg Aerial Surveys - Statewide

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10# 17u

Description Aerial surveys to determine timing, location and extent of hernng spawning Also compared
With other methods to estimate biomass

Geographic Area

Measurementsl
Data Obtaaned

Contact Info Gordon Kruse

Alaska Dept of Fish and Game
DIvISion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DIscipline Marine & Fish Ecology

Project

Organization

Herrmg Catch Samplmg - Statewide

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10# 171

Description Catch sampling provides age, weight, length, AWL information since 1980

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse

Alaska Dept of Fish and Game
DIVISion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@flshgame state ak us

Duration

Future Plans

DIscipline Marine & Fish Ecology
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Project

Organization

Trawl Surveys· Prince Wilham Sound, Lower Cook Inlet, and
Alaska Pemnsula for Kmg and Tanner Crabs

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10# 173

Description Trawl surveys for kmg and tanner crabs Data Includes age, weight, length, AWL, sex,
maturity (gonad maturity), catch, bycatch, vessel log, and halibut lengths

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIvIsion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

('\ Dlsclplme Marine & Fish Ecology

Project

Organization

Dive Surveys· Southeast Alaska Clams, and Sea Cucumbers

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10#· 174

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse

Alaska Dept of Fish and Game
DIVIsion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@flshgame state ak us

Duration

Future Plans

DIscipline Marine & Fish Ecology
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Project

Organization

Shellfish Dockside Sampling· Statewide

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 17h

Description Dockside sampling for scallops (age, weight, length, AWL), and crabs (sIze, sex, catch,
bycatch, ,vessel log)

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse

Alaska Dept of Fish and Game
DIvIsion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

Dlsclplme Manne & Fish Ecology

Project

Organization

Shellfish Catch Enumeration· Statewide

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 17b

Description Fish trckets provide Information on catch, value, species, area, and permit type for king,
tanner, and dungeness crabs, shnmp, scallops, clams, and sea cucumbers

Geographic Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse
Alaska Dept of Fish and Game
DIVISion of Commercial Flshenes
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

Dlsclplme Manne & Fish Ecology
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PrOject

Orgamzatlon

Trident Basm Water Temperature

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10#· 177

Descnptlon

GeographIc Area

Measurementsl
Data Obtamed

Contact Info

Duration

Future Plans

DIscipline

Water temperatures In Trident BaSin near Near Island In the City of Kodiak from 1971 to the
present

Regional Information Report 4K95-36, temps updated every -5years In an RIR

Pete Probasco

Alaska Dept of Fish and Game
211 MIssion Road

Kodiak AI< 99615

907-486-1870

pete....probasco@fishgame state ak us

1970 to present

Physical, Geochemical & Chemical
Oceanography

Project

OrganIZation

SubSistence Harvest

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

10# 183

Descnptlon Commercial Fisheries DIVISion collects subSistence fish and shellfish harvest and prOVides
thiS information to ADF&G SubSistence DIvISion

GeographIc Area

Measurementsl
Data Obtained

Contact Info Gordon Kruse

Alaska Dept of Fish and Game
DIvISion of Commercial Fisheries
1255 W 8th Street

Juneau AK 99801

907-465-6106

gordonk@fishgame state ak us

Duration

Future Plans

DIscipline Marine & Fish Ecology
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Project

Organization

Momtormg Programs for Paralytic Shellfish POison (PSP) m Kmg
Crab, Dungeness Crab and Tanner Crab

Alaska Department of Environmental Conservation (ADEC)

Environmental Health (DEH)

10#" 184

Description This project mOnitors the current level of paralytic shellfish pOison (PSP) In kng crab, tanner
crab and dungeness crab being harvested Some mOnitoring projects have a pre-season
component

Geographic Area KJng crab, tanner crab and dungeness crab will be mOnitored In Pnnce Wilham Sound
Tanner crab and dungeness crab will also be mOnitored In Cook Inlet (including the eastern
Kenai Peninsula to south of seward) and Kodiak Island

Measurementsl Micrograms of PSP present per 100 grams of viscera
Data Obtained

Contact Info Manny Soares
Seafood Processing and Development
Alaska Dept of Environmental Conservation
DIvIsion of Environmental Health
555 Cordova Street

Anchorage AK 99501-2617

907-269-7640 907-269-7510

msoares@envlrcon state ak us

Duration

Future Plans

DIsCipline Marine & Fish Ecology
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/~

(
I I
\ / Project

Organization

Scallop Dredge Survey· Prmce Wilham Sound and Cook Inlet

Alaska Department of Fish and Game (ADFG)

Commercial Fisheries

ID# 185

DescnptJon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Weathervane scallop dredge survey collects age, weight, and height (AWL), sex and gonad
maturity data dating to 1984 In Cook Inlet and dating to 1995 In Prince Wilham Sound
Fishery-Independent surveys are conducted biennially Scallop age and height data are
collected annually from commercial fisheries

In Cook Inlet, scallops are surveyed In Kamlshak Bay In Prince Wilham Sound, scallops
are surveyed east and west of Kayak Island

Surveys Involved towing an 8-foot Wide scallop dredge along a 1 0 nautical mile transect
Catch weight and abundance of scallops and other speCies, and crab Size, was recorded
Shell height was measured on all scallops, and age, weight, and meat weight obtained on a
subsample of the scallop catch An underwater VIdeo was used to record the mouth of the
dredge on a subset of the tows to document dredge effiCiency and habitat type An
age-structured model was developed for the Kamlshak Bay scallop population

Wilham Bechtol

Alaska Dept of Fish and Game
DIVISion of Commercial Fisheries
3298 Douglas Place

Homer AK 99603-8027

907-235-8191

bllLbechtol@fishgame state ak us

Biennial survey schedule Surveys were conducted In 1984, 1996, and 1999

The Kamlshak Bay and Kayak Island scallop beds are currently surveyed biennially

Marine & Fish Ecology
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PrOject

Orgamzatlon

Fish Pathology Disease History Database

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 18,

Description Disease hlstones of salmon, steelhead, trout, char, grayling, herring, oysters, clams, crabs
and miscellaneous other fish and shellfish have been recorded sllnce 1973, pnmanly to
support hatchenes Records Include diagnostic and penodlc brooodstock screening for
pathogens Disease hlstones are reqUired for each proposal to transport or release an
stage of a fish or shellfish life history

Geographic Area

Measurementsl
Data Obtamed

Contact Info Ted Meyers
Alaska Dept of Fish and Game
Capital Office Park
1255 W 8th Street
PO Box 25526

Juneau AI< 99801

907-465-3577

fishpath@fishgame state ak us

Duration

Future Plans

DIscipline Manne & Fish Ecology
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PrOject

Organization

Coded Wire Tag Database

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10#. 188

Description The program maintains a database of all releases of coded wire tagged salmonlds In
Alaska It also has a database of all anadromous releases of salmon Associated with
these release files are species, numbers, Size, agency, date of release, stock of fish,
release site, agency, project leader, and a number of other fields,

It also maintains a record of all recovenes of tags, the date, year, location, gear used, who
sampled the fish and other fields

It has a database of sampling information, e g how many fish were sampled for the
presence of coded wire tags and how many were found to have tags, when and where they
were sampled

~ ) Geographic Area

Measurements!
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Steelhead and salmon from many hatchery and a few wild fish programs have been coded
wire tagged (CWT) since the early 1970's Tags have binary codes that uniquely Identify a
particular stock or expenmental Unit of fish from a particular year These tags are Inserted
Into fish noses as fry or smolt and recovered when the adults return For the most part, the
Coded Wire Tag Lab Just reads the tags and prOVides the data to project leaders Many
different researchers and managers use the database for a diverSity of purposes In many
cases the Tag Lab does not know speCifically what the data Will be used for

Alaska

In some cases length measurements for recovered salmon IS available

Ron Josephson

Alaska Dept of Fish and Game
Mark Tag and Age Lab
PO Box 25526/10017 Bentwood Place

Juneau AK 99802

907-465-4088

ron..Josephson@fishgame state ak us or

1978 to present and ongoing

ongoing

Manne & Fish Ecology
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Project

Organization

Sport Fish Weirs and Sonars

Alaska Department of Fish and Game (ADFG)

Sport Fish

10#. 19b

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

Weir and sonar (Kenai River only) counts of returning anadromous salmonld sportfish
(salmon, steelhead, dolly varden, cutthroat trout) to streams Determines population size
Weir-caught fish may also provide age, weight, length (AWL), and stage of matunty data

This project occurs In Cook Inlet (Kenai River, Russian River. Cooper Creek, Deep Creek,
Ninilchik River, Deshka River, Wasilla Creek, Cottonwood Creek, Little Susltna River, Fish
Creek) and Kodiak (Karluk, Ayakuhk, Chignik)

Counts of salmonlds by species by date, length from mid-eye to fork In tall, sex
(male/female), age (freshwater and ocean ages In years) These data are collected by day
through each run on an annual basIs

Bob Clark

Alaska Department of Fish and Game
Sport Fish DIvIsion
333 Raspberry Rd

Anchorage AK 99518-1599

907-267-2221

bob_clark@fishgame state ak us

It IS anticipated that these programs will continue Into the forseeable future

Alternative stocks will be added/removed as management questions and budgets dictate ThiS
project wlllhkely continue Into the forseeable future

Manne & Fish Ecology
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Project

Organization

Coded Wire Taggmg (CWT) of Hatchery and Selected Wild
Salmomd Stocks

Alaska Department of Fish and Game (ADFG)

Sport Fish

10# 191

Description Coded WIre tagging (CWT) Inserts a binary tag Into the snouts of salmomds before release
This project places and recovers these tags from hatchery chinook and coho salmon and
selected wild stocks to determIne sIze of returning population and straYIng rates

GeographiC Area This project occurs In Pnnce William Sound (Valdez, Wittier, Cordova), Cook Inlet (vanous
sites), and Kodiak (Buskin RIVer)

Measurementsl Estimates of contnbutlon, smolt abundance, and straYIng rate are obtained annually
Data Obtamed

Contact Info Bob Clark

Alaska Department of Fish and Game
Sport Fish DIVISion
333 Raspberry Rd

Anchorage AK 99518-1599

907-267-2222

bob_clark@fishgame state ak us

Duration It IS anticipated that these programs will continue Into the forseeable future

Future Plans Alternative stocks and hatchery plants will be addedlremoved as management questions and
budgets dictate This project will likely continue Into the forseeable future

Dlsclplme Manne & Fish Ecology
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PrOject

Organlzataon

Population Survey of Organochlorme Contammants m Alaskan
Steller Sea Lions

Alaska Department of Fish and Game (ADFG)

Wildlife Conservation

10# 19"

Description Uses composite fecal samples collected at rookenes to compare relative organochlonne
contammant levels between the thnvmg population In Southeast Alaska and the depleted
population m Western Alaska Samples of blood, feces, and blubber will be routmely
collected from Steller sea lions at the Alaska Seallfe Center to evaluate relationships of
contammant levels and composition m the three mediums This project IS funded by the
Fish and Wildlife Foundation

Geographic Area

Measurementsl
Data Obtained

Contact Info Kenneth Pitcher

Alaska Dept of Fish and Game
Wildlife Conservations DIvIsion
333 Raspberry Rd

Anchorage AK 99518-1599

907-267-2363

ken-Pltcher@fishgame state ak us

Duration

Future Plans

DIscipline Manne Mammals
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Project

Organization

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Isotope Ratio Studies of Marine Mammals m Prmce Wilham Sound 10#· 206

University of Alaska Fairbanks (UAF)

School of Flshenes and Ocean SCiences (SFOS)

Harbor seal whiskers and prey Items from Pnnce William Sound and the adjacent Gulf of
Alaska are sampled and then analyzed uSing stable Isotope methods to measure carbon
and nitrogen stable Isotope ratios which are In tum used as tracers of nutnent transfer The
resulting stable Isotope data IS used to determine physiology of nutnent aSSimilation In seals
and provide Information on the seasonal feeding areas of seals and the food web structure
of those areas

Pnnce William Sound and the surrounding Gulf of Alaska

Vanable Laboratory studies were conducted With captive animals and samples from the
Gulf of Alaska were obtained opportunistically from native subSistence hunts or collection
programs All stable Isotope analyses were conducted In replicate at the UnIVersity of
Alaska Fairbanks

Donald Schell

Institute of Manne SCience
Unlvensty of Alaska Fairbanks
PO Box 757220

FaIrbanks AK 99775-7220

907-474-7989

schell@lms uaf edu

Three years (FY 99-01)

Work IS continUing at the Alaska SeaLlfe Center In Seward The focus IS on Isolating amino aCids
With a goal of Identifying conservative biomarkers useful In allocating cntlcal feeding habitats We are
now (Aug 1999) completing year 1 of a projected three-year study

Manne Mammals
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Project

Organization

GAK 1 TIME SERIES

University of Alaska Fairbanks (UAF)

School of Fisheries and Ocean SCiences (SFOS)

10# 20t

Description Temperature and salinity versus depth profiles have been taken at the mouth of
Resurrection Bay near Seward, Alaska since December, 1970 For the first 20 years the
sampling was accomplished by ShlpS-of-opportUnlty, primarily research vessels as they left
or entered the port, thus the time Interval varied from several times per month to several
times per year Since September 1990, the sampling has been sponsored by NOAA's Office
of Global Programs (Office of Ocean and Earth SCiences, Ocean Observing DIvIsion,
Observing Networks Branch) and IS accomplished monthly, usually as a single CTD
(conductlvlty-temperature-depth) profile to within 10 meters of the bottom,that IS, 263 m
Until about 1975, the profiling was accomplished with discrete samples uSing Nansen
bottles Since that time STDs (sallnlty-temperature-depth) or CTDs have been used The
accuracies of the temperature and salinity are pius/minus 0 02 In degrees C and ppt

Geographic Area The location IS 59 50 7 N, 149280 W Within the Alaska Coastal Current, so It IS well
"connected" With the shelf Circulation

Measurementsl Temperature and salinity versus depth to 250 m
Data Obtained

Contact Info Thomas Royer

Institute of Marine SCience
University of Alaska

Fairbanks AK 99775

(907) 474-7835 (907) 474-4204

royer@lms uaf edu

Duration

Future Plans Continued sampling IS being picked up by NOAA/NSF GLOBEC Program for the present time but the
long term prognosIs IS uncertain This data set are the only long term subsurface coastal data In the
northern North Pacific They are the only continUIng salinity measurements

Dlsclplme Physical, Geochemical & Chemical
Oceanography
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PrOject

Orgamzatlon

University of Miami TIROS·N/NOAA AVHRR Level 1b

University of Miami

Rosenstlel School of Marine and Atmospheric SCience (RSMAS)

10# 208

Description Cloud top and sea surface temperatures through passively measured vIsible, near Infrared
and Infrared spectral radiation bands from NOAA-6, 7, 8 and 9 AVHRR (Advanced Very
High Resolution Radiometer) Instruments Level 1b format corresponds to quality controlled
raw AVHRR data, that IS assembled Into discrete data sets withsensor calibration and earth
location Informatoln appended to the incoming radiation (Video) data (NOAA Polar Orbiter
Data Users GUide) The data tapes originate at NESDIS/SDSD In SUitland, Maryland

Geographic Area

Measurementsl
Data Obtained

Contact Info Joanle Splain

University of Miami
Rosentiel School of Marine and AtmospheriC SCIence
4600 Rlckenbacker Cswy

Miami FL 33149-1098

305-361-4622

Joanle@mlaml rsmas miami edu or

Duration

Future Plans

DISCipline Physical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Permanent Service for Mean Sea Level (PSMSL) and Global Sea
Level Observing System (GLOSS)

United Nations (UN)

United Nations Educational, SCIentific and Cultural Organization (UNESCO)

10# 21C

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

The PSMSL IS the global data bank for long term sea level change data GLOSS IS an
international programme coordinated by the Intergovernmental Oceanographic Commission
(IOC) for the establishment of high quality global and regional sea level networks for
application to climate, oceanographiC and coastal sea level research

Since 1933, the Permanent Service for Mean Sea Level (PSMSL) has been responsible for
the collection, publication, analYSiS and InterpretatIon of sea level data from the global
network of tide gauges The PSMSL IS a member of the FederatIon of Astronomical and
GeophySical Data AnalySIS Services (FAGS) established by the International Council of
SCientific Unions (ICSU) It IS based at the Proudman OceanographiC Laboratory (POL),
Bldston Observatory which IS a component of the UK Natural EnVIronment Research
Council (NERC)

Global There are 21 sites In the PSMSL data base for Alaska Five of these are GLOSS
stations There are stations at Womens Bay (Kodiak), Anchorage, NikiSki, SeldOVia,
Seward, Valdez, Cordova, Yakutat and Sitka There are more sites In Canada

Sea level measurements typically every low tide or fractions of low tide

Dr P L Woodworth

Permanent Service for Mean Sea Level
Proudman Oceanographic Laboratory
Blrdston Observatory, Blrkenhead

Merseyslde UK CH43 7RA

144-151-653-8633

psmsl@pol ac uk

Ongoing The PSMSL data bank Includes long time senes data There are 518 stations for which at
least 20 years of data are stored and 115 stations have data from before 1900 Data for Seward
dates back to 1925, data for the other sites In the Gulf of Alaska date from the 1930s through the
1970s

Ongoing

PhYSical, Geochemical & Chemical
Oceanography
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Project

Organization

Ships of Opportumty Program (SOOP) Low Density Expendable
Bathythermograph Network (XBT)

United Nations (UN)

United Nations Educational, SCientific and Cultural Organization (UNESCO)

10#· 211

Description To collect and transmit real-time sea surface meteorological and sub-surface oceanographic
data In support of manne weather forecasting and EI Nino Southern Oscillation studies
including seasonal, Interannual to decadel climatic changes

Geographic Area Global

Measurementsl Subsurface temperature data down to 760 meters data stored at 2 meter resolution
Data Obtained

Contact Info Steve Cook

NOAAlAOML
GOOS Center Operations
4301 Rlckenbacker Causeway

\
Duration

Miami FL 33149

305-361-4366

skcook@ucsd edu or cook@aoml noaa gov

Started about 30 years ago and IS considered a national NOAA asset Therefore expected to
survive

Future Plans Continue to Improve sensor, transmission and software to Improve data throughput and accuracy

Dlsclplme Physical, Geochemical & Chemical
Oceanography
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Project

Organization

Array for Real-Time Geostrophy (ARGO)

United Nations (UN)

United Nations Educational, SCientific and Cultural Organization (UNESCO)

10#. 212

Description A JOint GODAE I CLiVAR project Initial deployment of ARGO floats should begin In the year
2000 and In 3-4 years compnse around 3,300 floating temperature, salinity, and current
velOCity (at the parking depth around 1500 m) profilers

Geographic Area

Measurementsl
Data Obtained

Contact Info Dean Roemmich

Scnpps Institution of Oceanography
UC San Diego
9500 Gilman Dnve

La Jolla CA 92093-0230

858-534-2307

droemmlch@uscd edu

Duration

Future Plans

Dlsclplme

9/21/2000

PhYSical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Pacific BasinWide Extended Climate Study (P-BECS)

United Nations (UN)

World Meteorological OrganizatIon (WMO)

10# 213

Description Measures the oceanic vanabillty, tests eXistIng models of It, and from this testing Improve
the models and our understanding of the processes This requires Identifying the pnmclpal
three-dimenSional space-teml patterns of temperature and salinity anomalies and their
clrcualtlon pathways, assessing the cont5rolhng dynamical processes, companng eXisting
models of thes processes with Improved models, both Independently from the observatIons
as well as through data asslmllalon and forecasts, and to detemlne the Pacific Ocean's
coupling and feedbakc with the atmosphere and thus ItS role In climate vanabillty

Geographic Area

Measurementsl
Data Obtained

Contact Info Roger Lucas

OCElJIMAR, MSB 418/400
School of Ocean and Earth SCience and Technology
University of HawaII
1680 East-West Road, POST 802

Honolulu HI 96822

808-956-5875

rlukas@soest hawaII edu

Duration

Future Plans

DIsCipline

9/21/2000

Physical, Geochemical & Chemical
Oceanography
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Project

Organization

Repeat Hydrography and Special AnalysIs Centre

U S Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10#.214

Descnptlon The repeated sections and time senes stations provide Information on the temporal
variability of the ocean from several occupations In different seasons and years The data
from each occupation are considered separately In the data management system, thus early
data from a section may be available before all the planned occupatIons have occurred
The Special AnalysIs Center IS the final stage In the hydrographic data management
process, It provides a globally consistent data set and generates dynamical products for use
In models and other analyses Specialized visualization programs and histOrical
(pre-WOCE) hydrographic data are also available from the SAC

Geographic Area

Measurementsl
Data Obtained

Contact Info Kal Jancke
Bundesamt fuer Seeschlffahrt und Hydrographle (BSH)

Hamburg Germany

Fax 49-40-3190-5000

Kal Jancke@m5 hamburg bsh d400 de

Duration

Future Plans

DIscipline PhYSical, Geochemical & Chemical
Oceanography
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Project

Organization

Subsurface Floats

US Global Change Research Program (USGCRG)

World Ocean Circulation Experiment (WOCE)

10# 216

Description A variety of acoustlcally- or satellite-tracked, neutrally buoyant subsurface floats have been
released dunng WOCE The Subsurface Float DAC IS assembling these (and historical
data) to form a consolidated float data set for incorporation Into ocean models and
climatology

Geographic Area

Measurementsl
Data Obtained

Contact Info Philip Richardson

Woods Hole Oceanographic Institution

Woods Hole MA 02543

508457-2000

pnchardson@whOi edu

Duration

Future Plans

DISCipline

Project

Organization

Physical, Geochemical & Chemical
Oceanography

Surface Drlftmg Buoys

U S Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10#: 217

Description Since 1990, dnftlng buoys have prOVided surface velOCity measurements for validation of
models and ground truth sea surface temperature data to Initialize the ocean component of
climate prediction models Some buoys also measure atmosphenc pressure

Geographic Area

Measurementsl
Data Obtained

Contact Info Mark Swenson

NOAA I AOML
4301 Rlckenbacker Cswy

Miami FL 33149-1026

305-3614364

Mark Swenson@noaa gov

Duration

\..

Future Plans

DISCipline

9/21/2000

Physical, Geochemical &Chemical
Oceanography
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Project

Organization

JOint Archive for Shipboard Acoustic Doppler Current Profilers
(ADCP)

U S Global Change Research Program (USGCRG)

World Ocean Circulation Experrment (WOCE)

10#· 21b

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Shipboard acoustic Doppler current profilers (ADCPs) when used In conjunction with reliable
heading and navigation data can determine absolute currents In the upper ocean For the
past decade, acoustic Doppler current profilers (ADCPs) have become steadily more
common aboard the UNOLS, NOAA, and Navy fleets Durrng the late 19805, the data quality
was limited by lack of continuous Global PosItioning System (GPS) coverage and
uncertainties In the ship's heading Information However, the quality has Improved
Significantly In recent years With the sharp Increase In Installation and attention to the
shipboard ADCP In the early 19905, It became clear that a data management system was
needed The National Oceanographic Data Center (NODC) has established the JOint
Archive for Shipboard ADCP (JASADCP) at UH for the acquIsition, reView, documentation,
archival, and dlstrrbutlon of shipboard ADCP data sets The growing database allows a
fresh view of upper ocean velocity structure on a varrety of temporal and spatial scales

Global

Presently data from 334 unique cruises The Common Oceanographic Data AnalysIs
System (CODAS) files Include current velocities and all anCillary data (date-tlme- group,
transducer temperature and salinity, a varrety of diagnostIc values, heading information, and
navigational data) while the subset Includes only the absolute current velocIties, transducer
temperature, and ship velocIty For analYSis purposes, the standard subset IS best sUited for
SynOptiC and climatological research and the high-density set IS valuable for fine-scale
studies

Patrrck Caldwell

National Oceanographic Data Center I E Flrrng ADCP Lab
UniversIty of HawaII
JOint Archive for Shipboard ADCP
1000 Pope Rd MSB 307

Honolulu HI 96822

808-956-4105 808-956-2352

caldwell@soest hawaII edu

Indefinite

Continue to populate the database

PhYSical, Geochemical & Chemical
Oceanography
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PrOject

Organization

Upper Ocean Thermal Data

U S Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10# 219

Descnptlon A global network of commercial ships takes voluntary upper ocean thermal measurement
uSing Expendable Bathythermographs (XBTs) which are launched every few hours while the
ship IS steaming XBTs are also deployed by fishing and research vessels, and together
these observations from a global data set of temperature (and sometimes salinity) profiles In
the top 750 m

Geographic Area

Measurementsl
Data Obtained

Contact Info Charles Sun

National Oceanographic Data Center
1315 East-West Hwy
4837 SSMC3

Silver Spnng MD 20910-3282

301-713-3267 x151

Douglas Hamllton@noaa gov

Duration

Future Plans

DIsCipline Physical, Geochemical & Chemical
Oceanography

Project

Organization

Sea Surface Sallmty

US Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10#· 220

Descnptlon Underway sea surface salinity data are collected on WHP cruises and voluntary observing
ships uSing thermosallnographs and buckets Processed and callbrted data are assembled
and made available by the DAC

Geographic Area

Measurementsl
Data Obtained

Contact Info Alain Dessler

IFREMER

Bretagne? France

Fax 33-98-22-45-14

dessler@orstom fr

Duration

Future Plans

DISCipline

9/21/2000

Physical, Geochemical & Chemical
Oceanography
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Project

Organization

Surface Meteorological Data and Surface Fluxes

U S Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10# 22.

Description Surface meteorological data are collected on many WOCE cruises, and range from high
quality near-continuous recording systems, to ship bndge observations These data are
collected. checked. archived and distributed by the Surface Meteorological DAC
Associated With the DAC IS the WOCE SAC for surface fluxes The SAC produces regularly
gndded fields of ocean surface forcing fields (e g Winds. temperatures. humidity, turbulent
fluxes of momentum. mOisture, and heat) sUitable for use by ocean models and intensive
diagnostic studies

Geographic Area

Measurementsl
Data Obtained

Contact Info David Legler

Flonda State University
234 Johnson Building
Meteorology
Mall Code2840

Tallahassee FL 32306

850-644-3797

legler@coaps fsu edu

Duration

Future Plans

Dlsclplme Physical. Geochemical & Chemical
Oceanography
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Project

Organization

Tide Gauges

US Global Change Research Program (USGCRG)

World Ocean Circulation Expenment (WOCE)

10# 222

Descnptlon WOCE tide gauges make hourly or more frequent observations to provide In situ data to
support altimetry, and to estimate geostrophlc currents across straits Many statrons
transmit data by satellite In real time (delay of 1-3 months) and these are assembled and
distributed by the Fast Delivery DAC The Delayed Mmode Sea Level DAC assembles,
quality controls, dlstnbutes and archives all available sea level data (18-24 months)

Geographic Area

Measurementsl
Data Obtained

Contact Info Mark Merrrfieid

OCE, MSB 317A
School of Ocean and Earth SCience and Technology
University of HawaII
1680 East-West Road, POST 802

Honolulu HI 96822

808-956-6161

MSB 317A markm@soesthwall edu

Duration

Future Plans

Dlsclplme PhYSical, Geochemical & Chemical
Oceanography
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Project

Organization

Alaska Seabird Inventory and Momtormg Plan • Periodic
Momtormg Sites

U S Department of the Intenor (001)

Fish and Wildlife Service (FWS)

10# 22"

Description Detects trends In seabird populations, or conditions that are expected to result In population
trends, and ensures that managers have up-to-date Information about the health of
populations and ecosystems

Begin Date Mid-1970's, End Date ContinUing, long term,
Species and Parameters Parameters Include reproductive success,
timing of nesting events, prey, and population trends of species of
seabirds representing different foraging gUilds (e g , diving
Plsclvores, diving planktlvores, surface-feeding Plsclvores, etc ),
but this project Includes only short VISitS to sites so, not all
parameters are obtained for all species Electronic Format All data
from the mOnltonng program goes Into the Pacific Seabird MOnltonng
Database

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

In the GOA the penodlc sites are ForresterlLowne (surveyed opportunistically 2 of last 5
years), Chlswells (surveyed with EVOS funding 2 of last 5 years), Pye Islands (surveyed
opportunistically with NPS boat once In last 5 years), ChlslklDuck (surveyed annually the last
5 years with MMS and EVOS funding), Shumaglns (several different Islands surveyed once
In last 5 years with EVOS funding)

population trends, indices to productIVIty and timing of nesting events, prey

Vern Byrd

Alaska Mantlme National Wildlife Refuge
2355 Kachemak Dnve, SUite 101

Homer AK 99603

907-235-6546

vernon_byrd@fws gov

Begin Date mid-1970's, End date Continuing long term

long term/depending on funding

Seabird Ecology
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I

Project

Organization

Lme P I Station P

Fisheries & Oceans Canada

10# 225

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme

9/21/2000

The maintenance of the long term sampling at Station P and along line P IS a high pnonty
as the time senes IS unique m provldmg a contmual view of the mterannual variability of the
NE PaCific Ocean The value of a long time series IS In the ability to define mean conditions
In recent years we have seen some dramatic changes In conditions along lme-P, In
particular, a shallowmg of the mld-wmter mixed layer and a decline In dissolved nutrients
DUring the 1990s we have seen late summer nitrates declme to zero along much of lme-P
These changmg conditions need to be mOnitored

Nominally from the mouth of the Juan de Fuca Strait, south of Vancouver Island, to Ocean
Station Papa at 50N 145W, but at least once per year we extend the survey either north to
the coast of Alaska or south to 45N and thence to the OregonlWashlngton coast

Temperature and salinity, major nutrients sampled versus depth on a rosette cast, also
sampled contmuously from sea-water loop Primary productiVity, ID of zooplankton speCies,
carbon chemistry, dimethyl suplhlde, Iron, currents from Doppler profiler and other sampling
as required

Howard Freeland

Institute of Ocean SCiences
POBox 6000

SIdney B C ,Canada Val 4B2

(250)-363-6590

FreelandHJ@pac dfo-mpo gc ca

Ongoing

We have recently had to downgrade the llne-P triPS from 3 per year to 2 per year and a partial triP
We hope to revive the program to three trips/year very soon

PhYSical, Geochemical & Chemical
Oceanography
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Project

Organization

Rockfish Genetic Database Development

National Oceanic and Atmosphenc Administration (NOAA)

National Manne Flshenes Service (NMFS)

10#· 22l

Description

GeographiC Area

Measurementsl
Data Obtained

Contact Info

Develop allozyme and DNA databases for rougheye and shortraker rockfish throughout the
North Pacific region

North Pacific Region

A1lozyme and DNA data of rougheye and shortraker rockfish stocks

Richard Wilmot

NOAA-NMFS
Auke Bay Laboratory
11305 Glacier Highway

Juneau AK 99801-8626

907/789-6079

Richard Wllmot@noaa gov

Duration On-going

Future Plans

DIscipline Manne & Fish Ecology
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Project

Organization

Population Ecology of Seabirds on Middleton Island, Alaska

U S Department of the Intenor (001)

U S Geological Survey (USGS)

10#· 227

Description

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

Current research and mOnltonng of seabirds on Middleton Island IS a continuation of work
Initiated at this location In 1956 by Robert Rausch and resumed In the mid 1970s by the U S
Fish and Wildlife Service Work of varying intensity has been conducted In 22 years Since
1974 and annually Since 1981 Current emphasIs IS on the population dynamiCS and
feeding ecology of black-legged kittiwakes and pelagiC cormorants nesting on an
abandoned radar tower, which has been modified to facIlitate close observation and
expenmental manipulation of those species Capabilities Include supplemental feeding of
breeding adults and evaluation of food availability as a factor affecting breeding
performance, colony structure, and survival Annual censuses of several species
(kittiwakes, cormorants, murres) are conducted Long-term population trend data are also
available for glaucous-winged gulls, rhinoceros auklets, and black oystercatchers
Productivity of gulls, auklets, and tufted puffins IS monitored uSing standard protocols
Sampling of chick diets In several species, especially puffins and auklets, IS used to montltor
the species composItion of forage fish available to seabirds on Middleton

Middleton Island, north-central Gulf of Alaska

Middleton Island seabird mOnltonng comprises about 880 observations In the Pacific Seabird
MOnltonng Database These are annual measures of population parameters (numbers,
productiVity, and/or other vanables from the above list) In one or more of the focal species
dunng most years since 1974 Middleton studies Include the earliest (1988) and longest
running observations on adult survival of black-legged kittiwakes In the North Pacific Auklet
and puffin diet composition has been quantified In 10 years since 1978 Supplemental
feeding expenments With black-legged kittiwakes have now been conducted In 4 years
(annually since 1996)

Scott Hatch

USGS/BRD
Alaska Biological SCience Center
1011 East Tudor Road

Anchorage AK 99503-6199

907-786-3529

scott_hatch@usgs gov

Ongoing, currently planned for continuation by USGS through FY 2003

In 1998, USGS personnel wrote a prospectus for a permanent manne biological station on Middleton
Island Partnerships are sought In support of continued research and mOnltonng of the Island's
seabirds and other Wildlife, land acquIsition and protection, and public education In thiS uniquely
accessible and biologically dynamiC area

Seabird Ecology
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Project A contmuous plankton recorder momtormg program for the
eastern North Pacific & southern Bermg Sea

10#· 22~

Organization Fisheries & Oceans Canada

Description (See http //www2 sfos uaf edu BOBO/projects/projects html for a version Including graphics)

Our objective IS to put In place a mOnitoring program for the eastern North Pacific and
southern Bering Sea region Large scale changes In Pacific salmon populations In all
regions of North America have been related to climate change In this century The likely
Initial cause IS changes In the structure of the ocean and atmosphere These changes are
known to affect the abundance, productivity, and community structure of continental shelf
and open ocean plankton communities The changes In plankton abundance have been
related to the changes In salmon abundance, and reduced ocean productlvlty..ls probably
the causal link leading to poor ocean survival for salmon The climate changes experienced
In recent years are consistent With expectations from models for the early stages of global
warming In all regions of the West Coast of North America there have been extremely
sudden changes In the productiVity of salmon populations These changes have not been
expected from the standard fisheries management theories, nor could they be forecast from
available data However, the changes have had devastating economic Impacts on coastal
commUnities from Oregon to (most recently) Alaska The pattern of failure In year-class
strength of Bristol Bay sockeye salmon and other stocks and species demonstrates that the
cause of the sudden downturn has In large part a marine origin However, salmon spend
part of their life history In both coastal and oceanic marine environments, and are therefore
subject to environmental changes occurring In both regIons We seek to put In place a
monitoring framework uSing Hardy Continuous Plankton Recorder (CPR) ThiS IS an
established technology widely used In the North Atlantic The changes that the Atlantic CPR
program have documented In the 1990s are now being linked to the decline In Atlantic
salmon populations, which are also experiencing substantially Increased ocean mortality

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duratton

Future Plans

DIscipline

9/21/2000

Proposed CPR plankton mOnitoring lines (A and B, In red), and eXisting NE Pacific ocean
mOnitoring locations (blue) The continental shelf edge IS shown In black Our project
Involves sampling of the plankton In multiple regions of the offshore and coastal regions of
the eastern North Pacific and southern Bering Sea The mOnitoring lines wIll (a) sample the
plankton along the coastal migration routes of the Juvenile salmon In four locations, (b)
n11~nhfv thp rllc;trlhllhnn ~nrl ~hl rnrl~nrp nf c;hplf nl~nktnn nnnll'~hnnc; In thp Atl~nhr (~tpplp

Plankton mOnitoring transects extending from Prince William Sound to Long Beach
CalifornIa, and from Vancouver west to the southern Bering Sea

Relative Index of chlorophyll concentration
Abundance by taxa of zooplankton

SOnia Batten

Dr SOnia D Batten
Sir Alister Hardy Foundation for Ocean SCience
1, Walker Terrace, The Hoe,

Plymouth United Kingdom PL1 3BN

+441752221-112

soba@wpo nerc ac uk

1991-2001

We Intend to put a proposal In to EVOS (which Will have the support of PICES) to Initiate a
multl-decadal plankton mOnitoring program for the Eastern North Pacific
Biological Oceanography
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Project

Organization

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Process Structuring Coastal Marine Communtles In Alaska 001
Trust Resources

US Department of the Intenor (001)

U S Geological Survey (USGS)

ID#· 230

Contact Info James Bodkin

Duration

Future Plans

DIsciplIne Nearshore, Benthic & Coastal Ecology
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Project

Organization

Sea Level Data, Wmd Speed, and Slgmficant Wave Height from
Satellite Altimetry

National Oceanic and Atmosphenc Administration (NOAA)

National EnVironmental Satellite, Data and Information Service (NESDIS)

10# 23

DeSCription Radar altimeters measure sea level With an accuracy of 3 cm over a footprint of about 2
km They also measure Significant wave height and wind speed (but not direction)

Geographic Area Global

Measurementsl Sea level, Wind speed, wave height
Data Obtained

Contact Info Robert Cheney

NOAA E10C2, SSMC3 Room 3620
1315 East West Hwy

Silver Spring MD 20910-3282

301-713-2857 x118

rcheney@nodc noaa gov

Duration The series began In 1991 Global altimeter data are available from 1985-89 and 1991-present The
Geosat altimeter operated for 4 5 years dUring 1985-89, and was the only satellite to capture the sea
level changes associated with the 1987 EI NinO A Significantly Improved version of the Geosat dal
was released by NOAA In June 1997 ERS-1 and ERS-2 are miSSIons of the European Space
Agency ERS-1 collected global altimeter data from November 1991 to June 1996 It was then put In
standby mode ERS-2 began collecting data In June 1995, providing a 1-year overlap WIth ERS-1
The JOint NASAICNES satellite altimeter, TopexlPoseldon, has been operating Since September
1992 Geosat Follow-On IS a US Navy altimeter miSSion that was launched on Feb 10,1998 NOAA
Will work together with the Naval Oceanographic Office to process the altimeter data

Future Plans Indefinite It IS expected that satellite altimeters Will fly continuously

DIscipline PhysIcal, Geochemical & Chemical
Oceanography
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Gulf Ecosystem Momtorlng (GEM) Gap AnalysIs·
Active Momtormg Projects m the Northern GOA (Non-EVOS)

Project

Organization

Kltol Bay Momtormg

Alaska Department of Fish and Game (ADFG)

Commercial Flshenes

10# 235

r-- 1

\.

Descnptlon

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

DIscipline

9/21/2000

ADF&G personnel, funded by Kodiak Regional Aquaculture Association (KRAA), mOnitor
several sites In KltOI Bay for plankton, salinity, and temperature data The project IS part of
the KltOI Bay Hatchery Evaluation program which mOnitors enhanced salmon production
from the faCIlity The oceanography data has been collected annually since 1990

KltOI Bay, located on Afognak Island (58011 'N, 152021 'W)

Plankton tows collected weekly from May through July by replicate vertical tows - 24 hour
settlement volume In graduated cylinders Salinity and temperature data are collected
weekly from May through July at three stations Within Kltol Bay from the surface to the
bottom

Steven Honnold

211 MISSion Road

Kodiak AK 99615

907-486-1873

Steve_Honnold@fishgame state ak us

1990-present

Continue annual mOnitoring

Biological Oceanography

Page G-83



Gulf Ecosystem Momtormg (GEM) Gap AnalysIs
Active Momtormg Projects m the Northern GOA (Non-EVOS)

Project

Orgamzation

Certified Shellfish Beaches

Alaska Department of Environmental Conservation (ADEC)

Environmental Health (DEH)

10# 23~

Description The State of Alaska certifies shellfish beaches Approved areas are those waters where
water sampling, manne toxin sampling and shoreline work have taken place and that fecal
matenal, pathogens, mlcroorgamsms, pOisonous and deletenous substances are not
present In dangerous concentrations

Geographic Area Certified beaches Include Polly Creek - Cresent River, Jakolof Bay, Kasltsna Bay, Tutka
Bay, Halibut Cove Lagoon, Chugachlk Island, Sadie Cove, Peterson Bay, and Little Jakolof
Bay

Measurementsl
Data Obtained

Contact Info Manny Soares

Seafood Processing and Development
Alaska Dept of Environmental Conservation
DIvIsion of Environmental Health
555 Cordova Street

Anchorage AK 99501-2617

907-269-7640 907-269-7510

msoares@enVircon state ak us

Duration

Future Plans

DIscipline Nearshore, Benthic & Coastal Ecology
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Gulf Ecosystem Momtormg (GEM) Gap AnalysIs:
Active Monltormg Projects m the Northern GOA (Non-EVOS)

PrOject Lower Kenai Pemnsula Watershed Health Project 10# 237

Organization Cook Inlet Keeper

Description Cook Inlet Keeper has teamed up with the Homer 5011 and Water Conservation District to
develop the Lower Kenai Peninsula Watershed Health Project The goal of the project IS to
collect professional-level water quality data on the four nvers of concern Keeper uses aenal
photography, macrolnvertebrate (Insect) data and Geographic Information Systems (GIS)
technology to supplement field water quality data collectIon The Anchor River, Stanskl
Creek, Ninilchik River and Deep Creek boast healthy, world-class salmon and dolly varden
populations Yet these nvers are under threat from human activities Logging, development
and road bUilding are all taking place In these watersheds As populations on the lower
Kenai Peninsula Increases, so Will the pressure on these streams Each month, Keeper's
stream ecologist VISitS a total of twelve sites on the four streams At each site the ecologist
and her assistant make measurements, descnbe the environment and collect water
samples

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme Nearshore, BenthiC & Coastal Ecology

Project Citizens EnVironmental MomtorIng Program (CEMP) 10#. 238

(

Organization Cook Inlet Keeper

DeSCription Cook Inlet Keeper trains Citizens to mOnitor water quality at many sites In the Cook Inlet
watershed Currently sites are established around Kenai, Homer and Anchor POint The
data collected are entered Into a relational database, and compared to federal and state
water quality standards

Geographic Area

Measurementsl
Data Obtained

Contact Info

Duration

Future Plans

Dlsclplme Nearshore, Benthic & Coastal Ecology
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Gulf Ecosystem Momtormg (GEM) Gap AnalysIs·
Active Momtormg Projects In the Northern GOA (Non-EVOS)

Project Long-Term Environmental Momtormg Program 10#. 24_
Organization Pnnce Wilham Sound Regional Citizens' AdvIsory Council (PWSRCAC)

Description The Long-Term Environmental MOnltonng Program provides measurements of hydrocarbon
concentrations and sources at program sites within areas of Prince Wilham Sound and the
Gulf of Alaska under the auspices of the Prince Wilham Sound Regional Citizens' AdvIsory
Council These measurements provide a basIs for the examination of spatial and temporal
changes In hydrocarbon levels that are the result of both natural and man-Induced Inputs to
the environment The program focuses on samphng of Intertidal mussels and nearby
sediments to provide information on hydrocarbon levels that eXist In the study area

Geographic Area Sample sites Alahk Bay, A1yeska Manne Terminal. Disk Island. Gold Creek. Knowles Head,
Sheep Bay. Shuyak Harbor. Sleepy Bay and Windy Bay

Measurementsl
Data Obtained

Contact Info

907-277-7222

Duration

Future Plans

DIscipline Physical. Geochemical & Chemical
Oceanography
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SCIentific Background September 2000

H Acronyms and Lmks

ABC Acceptable BIOlogICal Catch

AC Alaska Current

ACC Alaska Coastal Current

ACCE AtlantIc Clnnate and CIrculatIOn Expenment

ACIA ArCtIC Chmate Impact Assessment

http //www aCla uaf edu

http //www larc uaf edu/structure of IARC html

ADCED Alaska Department of Commumty and EconomIc Development

ADEC Alaska Department ofEnvuonmental Conservation

ADF&G Alaska Department ofFISh and Game

DIVISIon of CommercIal Fisheries http //www cfadfg state ak us/cf home htm

DIVISIon ofHabitat http //www state ak us/adfg/habltat/hab home htm

DlVlSIon of SubsIstence http //www state ak us/locallakpageslFISH GAME/subsiSt/subhome htm

DlVlSIon of SubsIstence WhIskers Database

http //www state ak us/locallakpageslFISH GAME/subsiSt/subhome htm

DIVISIon of Sport FISh http //www state ak us/locallakpageslFISH GAME/sportflsf home htrn

ADHSS Alaska Department of Health & SOCIal ServIces

ADNR Alaska Department ofNatural Resources http //wwwdnrstateak us/

DlVlSlOn of Parks and Outdoor Recreation http //www dnr state ak us/parks

DIVISIon of Mmmg, Land and Water http //www dnr state ak us/mlw

ADEOS-II Advanced Earth Observmg Satelhte-II

ADOT Alaska Department of TransportatIOn

AEPS ArCtIC EnVIronmental ProtectIOn Strategy

http //arctIccrrcle uconn eduINatResources/aeps htrnl

AMAP Arctic Momtonng and Assessment Programme

http //www amap no

AMHS Alaska Manne HIghway System

AMMTAP Alaska Manne Mammals TIssue Arcmval Project

AMNWR Alaska MantIme NatIOnal Wl1dhfe Refuge

AMSR Advance MIcrowave Scanrung RadIOmeter

ANHSC Alaska NatIve Harbor Seal CommIssIon

APEX Alaska Predator Ecosystem Expenment
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SCientific Background September 2000

ARCUS ArCtIC Research Consortmm of the Umted States

http Ilwww arcus org

ARGO Array for Real-tIme GeostrophiC Oceanography

ARLIS Alaska Resources LIbrary and Information ServIce

ARMRB Alaska RegIonal Manne Research Board

ARMRP Alaska ReglOnal Manne Research Plan

ASP Amnesiac Shellfish POlsomng

ASTF Alaska SCIence and Technology FoundatIon

http Ilwww astf org

ATV All Terram Vemcle

AUV Autonomous Underwater VehIcle

AVHRR Advanced Very HIgh ResolutlOn RadlOmeter

AVSP Alaska VISItor StatIstics Program

AWC Anchorage Waterway CouncIl

http IIwww anchwaterwayscouncil org

AWQ DIVISlOn ofAu and Water QualIty, ADEC

BRD BlOlogical Resources DivislOn

CARIACO Carbon RetentlOn m a Colored Ocean Program

CARICOMP Canbbean Coastal Manne ProductIVIty

CCAMLR COmInlSSlOn for the ConservatlOn ofAntarctIc Manne Llvmg Resources

http Ilwww ccamlr org

CCF One hundred CUbIC feet

CDFO CanadIan Department of Fishenes and Oceans

CDQ Commumty Development Quota

CEMP CCAMLR Ecosystem Momtonng Program

http Ilwww ccamlr orglEnghshie sCientific commlttee/e ecosystem momtonng/e ecosys momtormg mtro htm

CENR CommIttee on EnVIronment and Natural Resources

CIFAR Cooperative InstItute for Arctic Research

http /Iwww clfar uaf edu

http Ilwww clrar uar edu/fishenes html

CIIMMS Cook Inlet InformatlOn Management and Momtonng System

http Ilwww dnr state ak uslssd/cllmms/cllmms sum2 html

CIK Cook Inlet Keepers
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CIRCAC Cook Inlet RegIonal CItIzens AdvISOry CouncIl

CISNet Coastal IntensIve SIte Network

CLIC Clunate and Cryosphere

CLIVAR Clunate VanabIhty and PredictabIhty Program

C-MAN Coastal Manne Automated Network

CMED/GMNET ConsortIUm for Manne and Estuanne DIsease/Gulf ofMeXlco Network

CNES Centre NatIOnal d'Etudes SpatIales (France)

COADS ComprehensIve Ocean-Atmosphere Data Set

http ffwww cdc noaa gov/coads

CoML Census ofManne LIfe

http "core sse ere msstate edu/eenshome html

COP Coastal Ocean Program

CORE ConsortIum for OceanographIc Research and EducatIon

http "core ssc erc msstate edu/corehmpgl html

CPR Contmuous plankton recorder

CRIS Court RegIStry Investment System

CRP ComprehensIve RatIonalIzatIOn Program

CSCOR Center for Sponsored Coastal Ocean Research

CTD ConductIVIty temperature versus depth

CVOA Catcher Vessel OperatIonal Area

DARPA Defense Advanced Research Projects Agency

DDE DicWorodiphenyldicWoroethylene

DDT DicWorodiphenyltnchloroethane

DEOS Deep Earth Observatones on the Seafloor

DFO Department ofFIshenes and Oceans, Canada

DoD U S Department ofDefense

DODS DIstnbuted OceanographIc Data System

http firs gso UTI edu/DODSlhomelhome html

DOE US Department ofEnergy

DOl US Department of the Intenor

EA/RIR EnVIronmental Assessment/Regulatory Impact ReVIew

ECDIS Electromc Chart and DIsplay Information Systems

EEZ ExclUSIve EconomIC Zone
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EFH EssentIal FISh HabItat

EMAP EnvIronmental Momtonng and Assessment Program

http //www epa gOY emap/

ENSO El Nliio Southern OscIllatIOn

EOSDIS EOS Data and InfonnatIOn System

http //spsosun gsfe nasa gov/NewEOSDIS Over html

EPA U S EnVIronmental ProtectIOn Agency

ERS-l European Remote Sensrng satelhte-l

ERS-2 European Remote Sensrng satalhte-2

EUMETSAT European OrgaruzatIOn for the ExplOItatIOn ofMeteorologIcal SatellItes

EVOS Exxon Valdez 011 SpIll http //www 0I1SP111 state ale us/

Blbhography http //www OIlsmll state ak us/Blbho/blbho htm

Fmal and Annual Reports http //www ollsmll state ak us/reports/clusters htm

FCCC Framework ConventIOn on ClImate Change

Federal Geograplnc Data CommIttee metadata reqUIrements
http //www fgde gov/metadata/metadata html

Federal SubSIstence FIshery Momtonng Program, Federal SubSIstence Management Program

http //www r7 fws gov/asm/home html

FGDC Federal GeographIC Data CommIttee

FMP FIshery Management Plan

FOCI Flshenes Oceanography InvestIgations

http //rho prnel noaa gov/card/longlhome page html

FY FISCal Year

GAK Gulf of Alaska

GCOS Global Chmate Observrng System

http//193 135216 2/web/geos/pub/dlm vI I html

GEM Gulf Ecosystem Momtonng

GEO Global Eulenan ObservatIOns

GHL GUIdehne Harvest Level

GLOBE Global Learmng and ObservatIOns to Benefit the EnVIronment

GLOBEC Global Chmate Change

http //www cepa odu eduIReseareh/glabec menu htrnl

GLORIA GeologIcal Long-Range Inclrned Asdlc

GNP Gross NatIOnal Product
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GOA Gulf ofAlaska

GODAE Global Ocean Data ASSInlllatIOn Expenment

GOES GeostatIOnary OperatIOnal EnvIronmental SatellIte

GIS Geograplnc InfonnatIOn System

GOOS Global Ocean Observmg System

http //www gos udel edu

GPS Global PosItIonmg System

GTOS Global Terrestnal Observmg System

HAB harmful algal bloom

http //www redtlde whO! edu/hab

HABSOS Harmful Algal Bloom Observmg System

http //www habhrea noaa gOY

RAPC HabItat Areas ofPartIcular Concern

IARC InternatIOnal Arctic Research Center, UmversIty ofAlaska

http //www tare uar edul

IBQ IndIvIdual Bycatch Quota

IFQ IndIvIdual FIshmg Quota

IGBP InternatIOnal Geosphere-BIOsphere Programme

http //www Igbp kva set

IGOS Integrated Global Observmg System

lIP International Ice Patrol

IMS Institute ofMarme SCIence, UmversIty ofAlaska

INPFC InternatIOnal North PacIfic FIshenes CommISSIon

http //www npare org/mpre/mpre html

10C Intergovernmental Oceanograplnc COmmISSIOn

http /lloe unesco org/IVo/

lODE International Oceanograplnc Data and InfonnatIon Exchange

http /!toe unesco org/lode/mdex htm

100S Integrated Ocean Observmg System

http //eore sse ere msstate eduloeeanobs html

IPCC Intergovernmental Panel on ClImate Change

IPHC InternatIOnal PacIfic HalIbut CommISSIon

http //www tphe washmgton eduD
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IPSFC InternatIOnal PacIfic Salmon FIShmg ComnussIOn

IRFA Irutial Regulatory FleXlbIhty AnalysIs

IRIU Improved RetentIOn/Improved UtIhzatIOn

ITAC Irutlal Total Allowable Catch

Japanese ADEOS-2 satellIte http //seawmds 101 nasa gOY

JOOFS Jomt Global Ocean Flux Study

http //ads smr Ulb no!Jgofs!Jgofs htm

KBNERR Kachemak Bay EcologIcal CharactenzatIOn study

http //www state ak us/adfg/habltat/genmfo/nerr/kbec/lndex htm

KRSA Kenai River Sportfishmg AssocIation

LAMP Local Area Management Plan

LATEX Lowsiana-Texas shelf study

LEO Long-term Ecosystem Observatory

LEO-I5 Long-term Ecosystem Observatory at 15-m depth

LISt of oceanographic data servers http //gcmd gsfc nasa gov/polnters/ocean html

LLP LIcense LImItatIOn Program

LTER Long-term EcologICal Research

MAROB Manne ObservatIOn

MBF One thousand board feet

MBNMS Monterey Bay NatIOnal Manne Sanctuary

http /lbomta mbnms nos noaa gov/researchlmb workshop/mdex html

MEL Master EnVIronmental LIbrary

http //www-mel nrlmry navy mIl/

MetOp MeteorologIcal OperatIOnal

MMPA Marme Mammal ProtectIOn Act

MMRC The North PacIfic Uruversities Manne Mammal Research Consortmm

consortmm@zoology ubc ca

MMS Mmerals Management ServIce

MMS OCSES Outer Contmental Shelf EnvIronmental StudIes

NPS NatIOnal Park ServIce

MSFCMA Magnuson-Stevens FIshery ConservatIOn and Management Act

MRB MaxImum RetaInable Bycatch

MSY MaxImum Sustamable YIeld
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mt Metnc tons

NAML NatlOnal AssoclatlOn ofManne Laboratones

NASA National Aeronautics and Space AdmlmstratlOn

NASA/AMSR Advance MIcrowave Scannmg RadlOmeter

http //wwwghcc msfc nasa goY/AMSRI

Earth SCIence Enterpnse http //www earth nasa gOY

TOPEXIPoselden http //topex-www !pI nasa gOY

NASAINASDA TroPICal RaInfall Measurement MIssIon
http //Itpwww gsfc nasa goY/MODlSIMODlS html

NASA/SeaWIFS http //seawlfs gsfc nasa gOY

NASA/GRACE GraVIty Recovery and Chmate Expenment
http //essp gsfc nasa goY/esspmlsslons html

NASA/Sahmty and Sea Ice Workmg Group http //www esr orgllagerloeflsslwglsslwgrepl y2 html

Naval OceanographIc Office

http 1/128 160 23 51/noframe/select products htm

NAWQA NatlOnal Water QualIty Assessment Program

NCAR NatlOnal Center for Atmosphenc Research

NCDC NatlOnal Chmate Data Center

http //www ncdc noaa gOY/

NDBC National Data Buoy Center

NEP NatlOnal Estuarary Program

NERR National Estuarme Research Reserve

NESDIS National EnVIronmental Satelhte, Data, and InformatlOn ServIce

NGO Non-governmental orgamzatlOn

NGOA Northern Gulf ofAlaska

NIST NatlOnal Institute of Standards and Technology

http //www mst gOY/

NMFS NatlOnal Manne Fishenes ServIce

http //www nmfs gOY/

NatlOnal Manne Mammal Health and Strandmg Response Program

http //www nmfs gOy/prot res/oyervlew/mmhealth html

NOAA NatlOnal Oceamc and Atmosphenc AdmlmstratlOn

NOAA HAZMAT Hazardous Matenals Program

NOAA NOS NatlOnal Ocean ServIce
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NODC NatIOnal Oceanograpluc Data Center

http //www node noaa gOY

NOLS NatIOnal Outdoor LeadershIp School

NOPP NatIOnal Ocean Partnerslup Program

http //eore sse ere msstate edu/NOPPpgl html

NOPPO National Oceanograpluc Partnerslup Program Office

NORLC NatIOnal Ocean Research Leaderslup CouncIl

NOS NatIOnal Ocean ServIce

http //www nos noaa gov/

NPAPC North PacIfic Anadromous FISh CommIssIon

http //www npafe org

http //www pac dfo-mpo ge ea/seIlpbs/pageslNPAFC htm

NPFMC North PacIfic FIshery Management Councl1

NPDES NatIOnal PollutIOn DIscharge EhmmatIOn System

NPO North PacIfic Oscl1latIOn

NPOESS NatIOnal Polar-Orbltmg EnvIronmental Satelhte System

NRC NatIOnal Research Councl1

NS&T NatIOnal Status and Trends Program

http //eemaserver nos noaa gov/NSandT/New NSandT html

NSF NatIOnal SCIence FoundatIOn

NURP NatIOnal Undersea Research Program

NVODS National VIrtual Ocean Data System

NVP Nearshore Vertebrate Predator project

NWP numencal weather predIctIOn

NWS NatIOnal Weather ServIce

http //www nws noaa gov/

OAR OceanIc and Atmosphenc Research

http //oar noaa gov/

OCC Ocean Carrymg CapacIty

OCSEAP Outer Contmental ShelfEnvIronmental Assessment Program

OFP Ocean Flux Program

OMB Office of Management and Budget

OOPC Ocean ObservatIOns Panel for Chmate
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OOSDP Ocean Observrng System Development Panel

OPA 90 011 Polluuon Act of 1990
http //www pwssC-OSrJ org/docs/opa90 htrnl

OPR Office ofProtected Resources

http //www nrnfs gOy/prot res/prot res html

ORAP Ocean Research AdVISOry Panel

OSRI Pnnce WIlham Sound 011 SpIll Recovery InstItute

http //www pwssc-osn org/rnlsslon/rnlsslOn fr html

OSTP Office of SCIence and Technology Pohcy

OY OptImum yIeld

PAG Pubhc AdVISOry Group

PAH PolyaromatIc hydrocarbons

PCB Polychlonnated bIphenyls

PCC Pollock ConservatIon CooperatIve

PDO PacIfic Decadal OscIllatIOn

PICES North PacIfic Marme SCIence OrgamzatIOn (not an acronym)

http //p1ces lOS bc cal

PICES TechnIcal CommIttee on Data Exchange http //p1ces lOS bc caldataldatafhtrn

PICES Data Bases http //p1ces lOS bc caldatalwebhst/webhst htrn

PlRATA PIlot Research Array rn the TroPICal AtlantIc

PISCO Part1IershIp for the InterdIscIplrnary Study of Coastal Oceans

http //www p1scoweb org/

PMEL PacIfic Marme EnvIronmental Laboratory

http //www prnel noaa gOY/

PMEL Benng Sea and North PacIfic Ocean Theme Page www prne! noaa goY/bermg

PORTS PhYSICal OceanographIc Real-TIme System

PORTSNTS PORTSNessel Traffic ServIces

PSC PacIfic Salmon CommISSIon

http //www psc org/Index htrn

PSMFC PacIfic States Manne FIshenes CommISSIon

http //www psrnfc org/

PSMFC RegIOnal Mark Processmg Center http //www rmls org/mdex html

PSP ParalytIc Shellfish POlsomng
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PWS Pnnce WIlham Sound

PWSAC PWS Aquaculture CorporatIOn

PWSRCAC PWS RegIOnal CItizens AdvIsory CouncIl

PWSSC Pnnce WIlham Sound SCIence Center

http //www pwssc-osn org!

QC quahty control

R&D Research and Development

RACE Resource Assessment and Commurnty Ecology

RCAC RegIOnal CItIzens AdVISOry CouncIl

RCRA Resource Conservation and Recovery Act

SAFE Stock Assessment and FIshery EvaluatIOn Document

SEA Sound Ecosystem Assessment

SEARCH Study ofEnvIronmental ArCtIC Change

SeaWIFS Sea-vIewmg WIde FIeld-of-vIew Sensor

SFOS School ofFIshenes and Ocean SCIences

SG Sea Grant

http //www nsgo seagrant org!

SGI State of the GulfIndex

SOLAS InternatIOnal ConventIOn for Safety ofLIfe at Sea

SpecImen Bankmg Project

http //www nwfsc noaa gov/pubs/tm/tm16/tm16 htm

SSC SCIentIfic and StatIstical CommIttee

SSH Sea Surface HeIght

SSM/I SpeCIal Sensor MIcrowave/Imager

SST Sea Surface Temperature

STAMP SeabIrd TIssue ArchIval Momtonng Project

STD Sahmty Temperature Depth recorder

STORET System (EPA)

http //www epa gov/owow/STORET

TAC Total allowable catch

TAO TropICal Atmosphere-Ocean

http //www prnel noaa gov/togaOtao/revlew98/data html

TIP TOPEXIPoseldon
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UAA Umverslty ofAlaska, Anchorage

UAF Umversity ofAlaska, Fairbanks

UN Umted NatIOns

UNCLOS Umted Natlonal Conventlon on the Law of the Sea (Montego Bay, 1982)

UNESCO Umted NatIOns EducatIOnal Social and Cultural Orgarnzatlon

http IlIoc unesco orglIocwebl

USCG U S Coast Guard

USDA U S Department ofAgnculture

USFS US Forest ServIce

USGS U S GeologIcal Survey

http Ilwwwusgs govl

US GLOBEC U S Global Ocean Ecosystems DynamICS

http Ilcbl umces edu/fogarty/usglobec/

VBA Vessel Bycatch Accountmg

VIP Vessellncentlve Program

VOS Volunteer Observmg ShIpS

WCRP World ClImate Research Program

WES Waterways Expenmental StatIOn

WHOI Woods Hole OceanographIc InstltutIOn

WOCE World Ocean CirculatIOn Expenment

http /Iwww soc soton ac uk/OTHERS/wocelpolIpo html

http //www ems udel edu woce/

XBT expendable bathythermograph

XCDT expendable conduCtlvIty, depth and Sallllity deVIces
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Introduction

What IS This Document?

The Exxon Valdez all Spill Trustee Council has taken action to devote the m-aJonty of
the remaining 011 spill settlement funds to endowment of a long-term mOnltonng and
research program for the region In the northern Gulf of Alaska Impacted by the 1989 011

spill That program IS called the Gulf Ecosystem MOnltonng and Research Program ­
orGEM

A document descnblng the program, "The Gulf Ecosystem MOnitoring (GEM) SCience
Program NRC Review Draft" (commonly referred to as the GEM Program document),
was released In Apnl 2000 and IS now under review by the NatIonal Research Council
It descnbes the miSSion and goals, overall framework and sCientIfic conceptual
foundatton of the future GEM program It does not contain an actual plan for.:monltonng
and research

ThiS document IS a "straw dog" draft of a GEM mOnltonng and research plan and
should be Viewed as a companion to the GEM Program document It provides the
basIs for the next step In program development by organizing the program Into themes,
Identtfylng hypotheses for each theme that relate to the conceptual foundatton,
proposing strategies to test those hypotheses, and presenting draft "components",
which are acttvltles that could be undertaken to Implement the strategies Together,
these pieces constitute the beginnings of a GEM mOnltonng and research plan

The GEM Program document and the mOnltonng and research components presented
here reflect the Ideas and suggesttons received from many people over the course of
the last year and a half (see Acknowledgments) These collaboratIve efforts began with
Input from an Informal group of SCIentists In the summer of 1999, followed by numerous
presentattons to groups and communities throughout Alaska over the past winter Most
recently, In July and August 2000, regional focus groups were held for PnnceJNllllam
Sound, Cook Inlet, and Kodiak-Alaska Peninsula These groups helped enormously In
defining the types of components presented here

What Does ThiS Document Contain?

The Draft GEM MOnltonng and Research Plan bUilds on our current understanding of
the northern Gulf of Alaska and a conceptual foundation that descnbes how we think
that ecosystem works Concepts In the plan are organized around themes, for whIch
preliminary hypotheses, strategies to address hypotheses, and components to
Implement the strategies have been Identtfied As a way of examining the draft plan
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from different VieWpOints, we have also grouped the components by sCientific discipline
and question Specifically, the draft plan contains

• Following this Introduction
A map showmg the locations of proposed components

• "By theme"
A summary write-up about each theme, Includmg the rationale for the theme,
prellmmary hypotheses, strategies, and components, questions for group
diScussion, a map showing the component locations, and a summary
spreadsheet with rough estimated costs for that theme

• "By discipline"
A summary spreadsheet of these same components organized by sCientific
disCipline with a brief explanation and questions for group diScussion

• "By question II

A summary spreadsheet of these same components organized by ecological
question with a brief explanation and questions for group diScussIon

• "By Issue"
QuestIons to be addressed by the work groups on overarchlng Issues

• "By component II

One-page deSCriptions of each component, preceded by an explanation of "How
to Read" the component deSCriptions

How Does This Document Relate to the
GEM Program Document?

The primary purpose of the Draft GEM MOnitOring and Research Plan IS to describe a
comprehenSive program that meets the miSSion and goals outlined In the GEM Program
document The GEM miSSion IS

"To sustam a healthy and bIOlogically diverse manne ecosystem m the northern
Gulf ofAlaska and the human use of the manne resources m that ecosystem
through greater understandmg ofhow Its productivity IS mfluenced by natural
changes and human activities 11
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The five major goals of GEM are to

Detect change,
Understand the causes of change,
Predict future status and trends of resources,
Inform the public, resource managers and policy makers by provldlngJntegrated
and synthesized information, and
Solve problems faced by resource managers and regulators by developing tools,
technologies and information

The Draft Momtorlng & Research Plan Includes both momtonng and research
components Momtorlng provides observations that can be used to detect change In
the populations of select marine ammals and plants, ecological processes and
geophysical mechamsms Research provides the key to understanding how these
observations explain what IS happemng In the Gulf of Alaska ecosystem and how the
system works Research converts momtonng Into information that can be used for a
wide vanety of purposes, including the ability to predict future status and trenas over
time Momtonng and research must be used together so that the information obtaIned
can be used to help solve vanous management problems, such as explaining why
changes may be occurring In populations of species that are economIcally or culturally
Important and whether human actiVities should be modified In response

) The GEM program also has SIX institutional goals
Identify research and momtonng gaps,
Leverage funds from other programs,
Pnontlze research and momtorlng needs,
Synthesize research and momtonng,
Track work relevant to understanding the Gulf of Alaska, and
Involve others In achieving the miSSion and goals of GEM

These goals permeate the Draft Momtonng and Research Plan For example, each
indiVidual component Identifies potential partnerships and sources of funds to leverage
An entire theme IS devoted to synthesIs Tracking others' work IS key to undSTstandlng
gaps In knowledge of the northern Gulf of Alaska and to understanding the state of the
system from a larger perspective Because GEM does not have sufficient funds to do
all of the work that could be done, It needs to focus on pnontles and work wIth other
entities to help address gaps

For more than two years, an Informal "gap analysIs" has been In progress through
diScussions with sCientists, policy makers and stakeholders concernIng what efforts are
currently underway In the northern Gulf of Alaska A database of these efforts has been
compiled, and the most relevant programs have been Included behind the "Active
Projects" tab In the SCIentific Background section of this bInder

Workshop Draft GEM Momtonng &Research Plan Page 3



Why Was the Theme Approach Selected?

There are numerous ways In which to organize a mOnitoring and research plan Two
approaches that were considered and dismissed are the "potluck" approach
-IdentifyIng very broad concepts and InViting anyone to submit project proposals (you
may get all dessertsI)-and the "Christmas tree" approach-includIng every
conceivable proposal without thought for integration, PriOritization, or cost The
approach taken In this document, which we believe IS preferable, uses themes to
coordInate and Integrate high PriOrity hypotheses and strategies that attempt to refine
the current sCientific understandIng of the northern Gulf of Alaska ecosystem

The theme approach IS not new In the EVOS sCience program, or to the broader
sCientific community In the northern Pacific For example, In the Trustee Councll­
funded Sound Ecosystem Assessment (SEA) program, the entry pOints for
understanding the Prince William Sound ecosystem were pInk salmon and P-aclfic
hemng In the GLOBEC program, IncreasIng our understandIng about climate change
In the north Pacific IS organized around processes affecting Juvenile salmon We have
found the use of themes to be both necessary and acceptable for sustaInIng a long­
term mOnitoring program The use of themes IS also InclUSive of a large number of
sCientific specialties, as can be seen In the spreadsheet (later In thiS bInder) claSSifyIng
proposed components by sCientific diSCipline

Three of the proposed GEM themes address plant and animal species seabirds,
forage fish and nearshore plants and animals Two others, terrestnal linkages and
coastal processes, focus on ecological processes Important to all of these species The
final two themes, synthesIs and support services, provide a Critical foundation for the
program

The seabird, forage fiSh, and nearshore themes use specific species as conceptual
focal POInts around which to organize studies of factors controlling changes In the
manne ecosystems They are seen as ecological "crossroads" where geophysical and
bIological agents of change come together The agents of change have beenidentified
In the GEM conceptual foundation as food, habitat, removals by harvest and predators,
and related geophysical forCIng factors, such as the Pacific Decadal OSCillation

The selectIon of these themes and species was based In part on the state of knowledge
of their biology and life histOries, the convenience of theIr study and the availability of
local expertIse For example, harbor seals are a key species In the forage fish theme
We have a relatively long history of data related to harbor seal population counts, food,
Juvenile survival and movement from 11 years of study In Prince William Sound In
addition, harbor seals are an Important subSistence resource and there are well­
accepted methods for their capture and handling Unlike another speCies, such as the
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Steller sea lion, there IS very little work being done outside the 011 spill restoration
program

Although partIcular species may be the focus of a theme, thiS does not mean that other
plant and animal species are excluded In that theme, nor are geophysical processes or
factors such as contaminants overlooked The selection of a focus specIes aJ§o does
not mean that GEM will fund data acquIsItion for all factors necessary to understand
changes In that species through time Our goal IS to descnbe as completely as possible
what IS necessary to understand change In a particular species, and In the process,
address the many other species and geophysical and chemical processes that
contnbute to changes In that species through time

Why Is GEM a Salmon and Pollock Program, Even If There Is No
Salmon or Pollock Theme?

One of the biggest debates In organizing thiS draft plan was whether or not to Include a
pelagIc fish theme with a focus on adult salmon, pollock and herring In thiS draft, we
have chosen not to use such a theme, Instead addressing these specIes In an
ecosystem fashion throughout the entire plan For example, these three fish are
consIdered Important components of the forage fish base dunng spnng In nearshore
habItats Adult salmon are Important to terrestnal linkages In order to predict how
many adult salmon will return In a year, managers need to understand how
oceanographIc conditions may Influence the productIon of zooplankton and how
predation by pollock populations may change the number of salmon avaIlable to fishers

The theme concept IS deSigned to be inclUSive However, the need to know more about
a partIcular species In Isolation from the environment IS not adequate JustIfication for ItS
study under GEM A proposed component must be connected to the preliminary
hypotheses and strategies for a partIcular theme, addressing the GEM Program's
mISSion and goals and relating to the sCientIfic conceptual foundation In thiS sense,
GEM may be a "salmon and pollock" program, a "sea otter and crab" prograQloJ "other
speCIes" program, depending on how components are linked to the preliminary
hypotheses and strategies

Why Also Look at the Draft Plan by DIscipline,
Question and Issue?

Even though the organizational approach used In thIS draft plan IS by theme, It IS useful
to look at the proposed components from other perspectives, askIng different questIons
to see If the draft plan IS cohesive For thiS reason, three additional work sessions are
planned at the workshop These give the opportUnity for partIcipants to revIew the plan
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by sCientific discipline, ecological question and overarchlng Issue In the discipline work
seSSions, oceanographers, bird biOlogists and fish ecologists will get together to look at
the components and determine If there are errors or omiSSions DIscipline work
sessions will also provide opportunities to discuss data acquIsition technologies and
survey methods In the ecological question work seSSions, the components will be
viewed from the perspective of the major questions Identified m the GEM Program
related to food, habitat, removals, and theIr interactions The sessions addressing
overarchmg Issues provide an opportunrty for those Interested In Issues that transcend
mdlvldual components to view the entire program You will find specific questions to
use as a starting pomt for each of these sessions behind the tabs labeled "by
discipline", "by question" and "by Issue"

How Close IS This to a Fmal Plan?

This IS the starting pomt for a draft plan to be written dUring and after the workshop
Substantial effort has been expended to give workshop participants a "runnrng start", so
we are countmg on your contributions as a participant at the workshop Much work IS
needed to prepare the draft plan, especially on the research side of the program In
addition, Ideas are needed on ways to mtegrate local Involvement and communrty­
based monrtorlng, contammants monrtorlng, and data and Information transfer
throughout the entire GEM program The "Dear Workshop Partlclpanf' letter at the front
of this bmder describes where we are m the plannrng schedule

Do We Want You to Consider Developmg a
MOnitoring and Research Plan for the Entire Northern Gulf of Alaska,

or Just a Plan for What Will be Funded by GEM?

Both The Trustee Council directed us to develop GEM activities In view of all ongoing
research and monrtorlng In the region The GEM Program document mclude§..8_goal of
leveraging and developIng partnerships as fundamental to the program To this end,
we have proposed GEM components as part of ongoing agency activities where
possible This plan IS not Intended to fully explam what each agency or research entity
IS now domg m the Gulf of Alaska However, we have used what eXisting agencies are
currently domg to Identify components for GEM to fund m order to meet the GEM
miSSion

How Much Fundmg Will Be Available for GEM?
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The Trustee Council IS Investing ItS funds with a plan for both inflation proofing and
some real growth Depending on the outcome of vanous Investments, the Trustee
Council IS anticipating that the following amounts will be available to the GEM program
for the penod FY 2003- 2007

FY 2003
FY 2004
FY 2005
FY 2006
FY 2007

$6 0 million fixed
$6 0 million fixed
$5 6 million estlmated*
$5 7 million estlmated*
$5 8 million estlmated*
* dependmg on mvestments

This amount must fund the entire program, including any continuing 011 spill restoration
work and all administrative and support costs To put this In perspective, the EVOS
Restoration Program cost more than $20 million In FY 96 For FY 2001, the current
fiscal year, the total cost of the EVOS Restoration Program IS $7 5 million

We were very heSitant about putting down cost estimates for each of the components In

the draft plan Some of these estimates are very solid and truly indicative of the costs
of these components Others are merely guesses and have not been venfied
Assumptions about partnerships and potential contnbutlons from other sources are Just
that - assumptions They are not based on any definite commitments, and In fact,
some entities IdentIfied as potential partners may be surpnsed to see themselves listed
as such However, although the cost estimates are extremely rough, they do provide a
starting pOInt for looking at the program by estimated costs of components and
hopefully start the diScussion of what GEM can actually accomplIsh given the amount of
funds available

-- -
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Seabird Theme Summary Page

Seabirds are hIghly vIsible indicators of the status of marine environments whose life
cycles are part of a tightly Interwoven food web composed of many other marine and
some terrestrial species Implementing ecosystem-based management of animals In
coastal marine environments depends on an understanding of the relations among
species In those food webs In which seabirds are the most numerous and readily
observed species Perhaps because seabirds do not have a history of Intentional
commercial harvest, the continuous time series of observations necessary to
understand seabird abundance and productivity In relation to climate and other species
are relatively short and uncommon

The basIc strategy of the seabird mOnitoring components IS to undertake boat surveys
and land based observations at eXisting mOnitoring sites where seabird diversity and
abundance are representative of regional varlatton In oceanographic conditions and
availability of food resources and seabird habitats of the northern Gulf of Alaska
Forage fish sampling sites (see Forage Fish Theme) would be nearby seabird
mOnitoring sites

MOnitoring of seabirds and their prey base of forage fishes would be organized around
the spatial structure (a cross) defined by the key features of the oceanography of the

) northern Gulf of Alaska Sampling locations would be arrayed on the NE-SW aXIs of
the cross from waters of Prince William Sound and Middleton Island down the Shellkof
Strait to the VICInity of King Cove The NW-SE aXIs runs from central Cook Inlet
through the Barren Islands, southeast of KodIak and across the northern Gulf to
Forrester Island ThiS "Northern Cross" pattern straddles the most productive area of
the northern gulf, runs both perpendicular and parallel to the Alaska Coastal Current,
covers a large enough geographiC area to allow comparison of areas of high and low
primary productiVity, and bUilds upon historical sampling programs for seabirds and
forage fish In the northern gulf

Prellmmary Hypotheses

Colomal seabirds that are linked to shelf break production Increase In concert with
available forage at the shelf break Increases In primary and secondary prodUCtiVity at
and beyond the shelf break are assOCiated wIth lower mean Winter-time atmospheric
pressure Inner-shelf colomes decrease due to decreases In primary and secondary
prodUCtiVIty assOCiated with lower mean winter-time atmospheric pressure Flshenes
removals Impact seabird abundance through removals of food
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Prellmmary Strategies for FY 2003·2007

Comp Annual GEM
~ Cost Share

• MOnitor seabIrds at a vanety of shelf-break, middle-shelf, and
Inner-shelf locations

02 Establish field stations to collect data on murre and
kittiwake biology, physiology, and diet

A - Chlslk Island, Cook Inlet $1100 $737

B - Gull Island, Cook Inlet $1100 $737

C - East Amatull Island, Cook Inlet $750 $503

o -Shoup Bay, Pnnce William Sound $600 $300

E - Kodiak Island $750 $503

F - Porpoise Rocks, Pnnce William Sound $600 $300

04 Conduct boat-based surveys to collect data on murre
and kittiwake biology and diet

A - Puale Bay, Alaska Peninsula $183 $156

B - Ugalushak Island, Alaska Peninsula $183 $156

C - Chlswell Islands, Resurrection Bay $183 $156

12 Collect data on murre and kittiwake biology In ChinIak $100 $50

Bay, Kodiak

09 Collect data on kittiwake biology at 27 colOnies In Pnnce $100 $50

WIlliam Sound

20 Collect data on murre, kittiwake, puffin, gull, cormorant, $1800 $450

and auklet blology--and diet information on all but
murres-- at Middleton Island

21 Collect data on puffin, auklet, and murrelet biology and $600 $300

diet at Forrester Island

22 Collect data on murre, kittiwake, fulmar, puffin, and $800 $400

storm-petrel biology and diet at Semldl Islands
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Prellmmary Strategies for FY 2003-2007

Annual
Cost

$1200

• Manage data

16 Update/maintain Alaska Seabird Colony Catalog
Database and Pacific Seabird MOnitoring Database

• Conduct research to answer questions derived from mOnitoring and to Inform
management decIsions

$120

(
\

/

27 Synthesize data on seabird distribution, foraging range, $150 $75

and diet with fisheries allocation and bycatch records In

order to assIst allocation decIsions and predict effects of
fisheries allocations on seabird populations

Other To be developed

Fundmg total [NOTE All costs are rough estimates' $1,0199 $4991

Questions for Workshop Group to Consider

QuestIons for all themes
1 Are the preltmlnary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
Inform, solve) and products?

2 Are the preliminary hypotheses the right ones for this theme? Are the
preliminary strategies likely to result In collection of the Information needed to address
the hypotheses?

3 Is the mix of components the right set of actiVities to be undertaken to Implement
the strategies?

4 Looking at the individual component deSCriptions (see "by component" tab later
In this binder), are the proposed components appropriate as part of an answer to the
ecological questions indicated (I e , food, habitat, removals, interactions)? Consider the
types of measurements and locations and timing of samples In the answer, If
applicable
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5 Have the connections to other agencIes and partners been adequately Identified
(I e , potential cost partners and other partners) ?

6 Have the connections to related but non-GEM funded activities at other agencies
and partners been adequately Identified?

7 All cost estimates shown are very rough and are not Intended to be the focus of
the group diScussion However, do the cost estimates shown seem to be at least "In
the ballpark" for the type of work descnbed?

Questions for seabIrd theme
8 Do the sites Identified correspond to the range of oceanographic conditions
necessary to understand possible geographic effects on productivity? (Are the sites In
the nght place to address ecologIcal questions?) Is the "Northern Cross" an appropnate
pattern for selecting sampling locations?

9 At which sites are the effects of other vanables on productivity and abundance,
such as amount of nesting habitat, amount of habitat, and population trends of
predators, best understood?

10 Are there too many sites? Which could be eliminated? Are the sites located
outside of the GEM geographic region essential to understanding events inside that
region? The GEM Program document defines the focus of the program as "Within the
Oil-Spill area, which IS generally the northern Gulf of Alaska including Prince William
Sound, Cook Inlet, Kodiak Island, and the Alaska Peninsula"

11 What kinds of seabirds need to be Included In the surveys In order to have the
best chance of detecting change (for example planktlvores, Plsclvores, deep divers,
surface feeders)?

12 Do the Coastal Processes, Forage FiSh, and Terrestnal Linkages themes Include
the nght components to support seabird information needs?
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Forage Fish Theme Summary Page

Forage fish species are a princIpal pathway through which production of the northern
Gulf of Alaska reaches other vertebrate species such as pollock and other groundfish,
salmon, seabirds, sea lions, and harbor seals ProductIon of these commercially and
culturally Important species depends heavily on forage specIes such as sand lance,
capelln, eulachon, and Juvenile salmon, hernng, cod, and pollock However, very little IS
known about abundance, distribution and marine habitat requirements of these species

Forage fish components have been selected according to three prinCiple criteria
oceanographic features, relation to other food web species, and methods to fairly
sample species compOSition and relative abundance Oceanographically, localities for
sampling have been selected to cOincide with the most highly productive region of the
northern gulf, incorporating established survey localitIes for fish and seabirds to display
food web relationships Because no single method works for all species of fish that can
be claSSified as II forage," combinations of sampling methods -- benthic trawl, mid-water
trawl, and shoreline seining -- as well as analyses of diets of predatory groundfish and
seabirds have been Identified

Forage fish work directly supports work on the Seabird Theme and IS deSigned In

concert With ItS sampling components As IS the case With the Seabird Theme, the
geographic organization follows the "Northern Cross" approach that organizes
mOnltonng of seabirds and their prey base of forage fishes around the spatial structure
(a cross) defined by the key features of the oceanography of the northern Gulf of
Alaska

The fate of the harbor seal IS closely allied to that of the forage fish species, because
harbor seals eat forage fish and related species MOnltonng approaches to
understanding why harbor seals undergo long-term fluctuations In abundance cannot
be fielded Without further research as reflected In the studies Identified to supplement
harbor seal mOnitoring programs conducted by other agencies The nature of the
nearshore habitats utilized by harbor seals would be explored under a research
component to define the geophySical and biologiC extent of marine conservation areas
More detailed understanding of habitat reqUirements of other species In the nearshore
marine habitats frequented by harbor seals would be investigated by fOCUSing on
rockfish and lingcod Response of harbor seals to certain factors, such as removals
(predation and harvest) and food availability (including competition from fisheries and
With other species for food), IS currently poorly understood Studying the role of
potentially fluctuating food Items, such as forage fish speCies, and removals, such as
subSistence harvest, would supplement regular agency monitoring of harbor seals
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Preliminary Hypotheses

Lower mean winter-time atmospherrc pressures create conditions conducive to higher
prrmary and secondary prodUCtiVity at and beyond the shelf break and lower prrmary
and secondary productiVity Inside the shelf break These changes In prrmary and
secondary prodUCtiVity control abundance of forage fish PhYSical conditions for
predators and prey limit sUitable habitat for forage fish Forage fish species and
populations that are linked to shelf-break production Increase durrng perrods with lower
mean Winter-time atmospherrc pressures, and species and populations that are not
linked may Increase or decrease due to food availability Harbor seals decline durrng
perrods with lower mean Winter-time atmospherrc pressures due to lower availability of
food PosItive upwelling anomalies are assOCiated wIth Increased Inshore forage fish
populations due to Increased availability of food Most sources of carbon for forage fish
orrglnate In mlcroalgae, such as diatoms and other phytoplankton

Prellmmary Strategies for FY 2003·2007

Annual
Cost

• Sample forage fish species composition and relative abundance
In the VICInity of mOnitored seabird colOnies

24 Conduct small-meshed bottom trawls

A - Chiniak Bay, Kodiak $800 $536

B - Kachemak Bay, Cook Inlet $800 $536

C - Chignik Bay, Kodiak $800 $536

o - Pavlof Bay, Alaska Peninsula $800 $536

28 Conduct mid-water trawls

A - Chlslk Island, Cook Inlet $800 $536

B - Chiniak Gully, Kodiak $800 $536

C - Barren Islands $800 $536

33 Conduct beach seine collections

A - Barren Islands $800 $536

B - Gull Island, Cook Inlet $800 $536

C - Chlslk Island, Cook Inlet $200 $150
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Prellmmary Strategies for FY 2003-2007

$200

$800

$1200 $600

$150

$536

$536

$863

$200

$330

Annual
Cost

$800

$1150

$2000

D - Resurrection Bay

E - Puale Bay, Alaska Peninsula

F - Ugalushak Island, Alaska Peninsula

03 Analyze diets of predatory seabirds (tufted puffins)

39 Analyze diets of predatory fish through community
mOnitoring

• Evaluate role of forage fish In harbor seal abundance

23 Measure harbor seal abundance

• Conduct research to answer questIons derived from mOnitoring
and to Inform management decIsions

14 Define the geophysical and biOlogic extent of nearshore $1000

marine conservation areas ("marine reserves")

15 Improve understanding of habitat requirements of $1000

nearshore ecosystem species by studying two long-
lived speCies, rockfish and lingcod

40 Develop deterministic model of juvenile pink salmon $300 0

survival

$500

$2010

41 Develop deterministic model of juvenile PaCific hernng
survival

$3000 $2010

Other To be developed

Fundmg total [NOTE All costs are rough estlmatesl $2,1550 $1,2709

Questions for Workshop Group to ConSider

Questions for all themes

1 Are the preliminary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
Inform, solve) and products?
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2 Are the prelimInary hypotheses the nght ones for this theme? Are the
preliminary strategies likely to result In collection of the Information needed to address
the hypotheses?

3 Is the mix of components the nght set of actiVities to be undertaken to Implement
the strategies?

4 Looking at the indiVidual component descnptlons (see "by component" tab later
In this binder), are the proposed components appropnate as part of an answer to the
ecological questions indicated (I e , food, habitat, removals, interactions)? ConSider the
types of measurements and locations and timing of samples In the answer, If
applicable

5 Have the connections to other agencies and partners been adequately Identified
(I e , potentIal cost partners and other partners) ?

6 Have the connections to related but non-GEM funded actiVitIes at other agencies
and partners been adequately Identified?

7 All cost estImates shown are very rough and are not Intended to be the focus of
the group diSCUSSIon However, do the cost estimates shown seem to be at least "In

the ballpark" for the type of work descnbed?

Questions for forage fish theme
8 Are combinations of epl-benthlc, mid-water and nearshore seining an appropnate
strategy for all locations? Is the "Northern Cross" an appropnate pattern for selecting
sampling locations?

9 Are the sampling Sites, seasons and methods Identified likely to cover all
Important forage fish species?
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~) Nearshore Plants & Animals Theme Summary Page

The nearshore manne environment, as a source of fascination and sustenance for
humans, IS perhaps the most vulnerable among the manne areas due to change
caused by human activities Information gaps on the plants and animals of the
nearshore manne environment are widening because uses of the nearshore
environment are expanding rapidly In southcentral Alaska, as people gain Wider access

A highly VISible Icon of the nearshore manne environment, the sea otter, IS an Important
part of the food web of the nearshore environment, so the components taking
measurements of sea otters are necessanly coordinated with and Integrated Into
terrestnal, Intertidal, and subtidal sampling programs Surveys measunng trends In sea
otter populations are placed In the context of natural and human caused vanatlon by
studies of shoreline areas, intertidal and subtidal biota, and local geophySical
conditions Vanatlon among nearshore benthiC communities depends on biological and
geophySical processes and human actiVities Biological factors such as recruitment of
young plants and animals to nearshore habitats and phytoplankton prodUCtiVity and
nutnent concentration vary Significantly In accord with geophySIcal processes including
currents and upwelling Use of shoreline campgrounds and moonngs nearby can
Significantly alter both nearshore habitats and their biota

For closely coordinating nearshore sampling sites with geophySical processes, penodlc
intensive samples of larvae, recrUits, and post-settlement indiViduals In both subtidal
and Intertidal commUnities would be combined with monltonng of nearshore waters
uSing a moonng array, benthlcally mounted Acoustic Doppler Current Profilers
(ADCPs), coastal radar Units, and other remote sensing

Prellmmary Hypotheses

Nearshore/intertidal algal and Invertebrate communities fluctuate In response to climate
(through effects of temperature and preCipitation on avaIlability of food and habitat),
fluctuations In pnmary productiVity, and top-down structunng by predation and human
Impacts Major sources of carbon for nearshore plants and animals Include
macroalgae, such as kelp and popweed, and terrestnal carbon, In addition to the
phytoplankton that proVide carbon to forage fish and seabird food webs
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Prellmmary Strategies for FY 2003-2007

Annual
Cost

• MOnitor subtidal and intertidal commUnities In concert wIth
terrestrial linkages and marine investigations

01 Conduct intensive sampling of subtidal and intertidal
cOmmUnities, combined with monitoring of nearshore
waters uSing remote sensing

A - Cook Inlet $600 $390

B - Prince William Sound $600 $390

C - Kodiak & Alaska Peninsula $600 $390

o -Kenai Fjords $600 $390

36 Develop community-based mOnitoring program $2000 $1000

• Monitor sea otters, a pnmary predator In the nearshore

05 MOnitor trends In sea otter populations $1200 $600

• Conduct research to answer questions denved from mOnitoring
and to Inform management decIsions

To be developed

Funding total {NOTE All costs are rough estlmatesl $5600 $3160

Questions for Workshop Group to Consider

Questions for all themes

1 Are the preliminary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
Inform, solve) and products?

2 Are the preliminary hypotheses the nght ones for thiS theme? Are the
preliminary strategies likely to result In collection of the Information needed to address
the hypotheses?

3 Is the mix of components the nght set of activities to be undertaken to Implement
the strategies?
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4 Looking at the Individual component descnptlons (see "by component" tab later
In this binder), are the proposed components appropnate as part of an answer to the
ecological questions Indicated (I e , food, habitat, removals, interactions)? Consider the
types of measurements and locations and timing of samples In the answer, If
applicable

5 Have the connections to other agencies and partners been adequately Identified
(I e , potential cost partners and other partners) ?

6 Have the connections to related but non-GEM funded activities at other agencies
and partners been adequately Identified?

7 All cost estImates shown are very rough and are not Intended to be the focus of
the group diSCUSSion However, do the cost estimates shown seem to be at least "In
the ballpark" for the type of work descnbed?

Questions for nearshore plants & ammals theme
8 Are there components of the nearshore ecosystem, such as the benthos, thar
are Inherently better sUited to long-term momtonng than others?

9 Are there components of the nearshore ecosystem, such as the sea otter, that
are absolutely essential to understanding onglns of change In nearshore environments?

10 Is the PISCO approach (see Component #01) the most appropnate here? What
does or doesn't It cover?
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-----------------------

Terrestrial Lmkages Theme Summary Page

The Terrestnal Lmkages Theme bnngs together studies on land and m the nearshore
manne environment to help understand the effects of natural forces and human
activities on productlvltles of plants and animals m these environments Human
Impacts on the manne environment begm with activities on land and contmue mto the
mtertldal and subtidal areas Manne contnbutlons to the productiVity of the terrestnal
environment begm In shoreline areas and are propagated throughout the watersheds
Consequently, changes on the land m watersheds cannot be fully understood without
appreciating the effects of the manne environment, and conversely

There IS a gap m understandmg overall land-sea mteractlons because management
agencies and sCientific disciplines are divided to a large degree mto terrestnal and
aquatIc parts and also mto freshwater and manne areas The role of manne nutnents In
watersheds IS key to understandmg the relative Importance of climate and human­
mduced changes m population levels of birds, fish and mammals By the same token,
activities on land can determine the quality and quantity of nearby manne habitats and
the species that occupy them

For example, human activities assOCiated with shoreline campsites are expected to
change both terrestnal and manne flora and fauna Eelgrass beds, bemg particularly
vulnerable to the effects of human traffic, may be found to serve as sentmels of human
Impacts Other assOCiated disturbances such as nOIse pollution, Impacts on water
quality, and Introduction of contammants are expected The deSign of mOnltonng
programs and the Interpretation of data for nearshore animals such as sea otters,
harbor seals, rockfish and lingcod need to be adVised by information on human uses as
well as the mfluences of geophysical factors and biological changes Species that
establish terrestnal-manne linkages, such as the harleqUin duck, are both pathways to
the watersheds for manne nutnents and dependent upon manne nutnents Species that
transport manne nutnents play Important roles m supporting a wide diverSity of other
fauna and flora, as determined from levels of manne nitrogen In Juvenile fish,
Invertebrates, and aquatic and npanan plants

Coordmatlon and mtegratlon of the harbor seal (see Forage Fish Theme) and sea otter
(see Nearshore Plants and Animals Theme) components With those of the Terrestnal
Linkages Theme are essential

Prellmmary Hypotheses

Terrestnal and freshwater habitats change partly as a result of human Impacts These
habitats also change partly as a result of fluctuation of runs of anadromous fishes due
to Inputs of nitrogen Fluctuation of terrestnal precipitation and runoff IS a major factor
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determrnrng the composition of rntertldal/nearshore communities and the strength of the
Alaska Coastal Current

Prellmmary Strategies for FY 2003·2007

~ Annual GEM
No Cost Share

• Evaluate the Impact of land actiVities on the quality and quantity
of nearby marine habitats and the species that occupy them

30 Measure human Impacts on vegetation and SOIl $1200 $240

changes at recreation sites stratified by distance from
Whittier

38 MOnitor trends In harlequrn duck abundance $1200 $240

• Evaluate the Impact of anadromous fish runs on marine habitats
and the species that occupy them

18 Measure the Input of marine nitrogen rn freshwater and $500 $375

riparian-zone plants and animals

• Conduct research to answer questions derived from mOnitoring
and to Inform management deCISions

31 Develop a mOnitoring program for assessrng human $800 $160

Impacts to eelgrass beds

Other To be developed

Fundmg total [NOTE All costs are rough estImates' ~ .$.1Q1..Q

Questions for Workshop Group to ConSider

Questions for all themes

1 Are the prellmrnary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
rnform, solve) and products?

2 Are the prellmrnary hypotheses the right ones for this theme? Are the
prellmrnary strategies likely to result rn collection of the Information needed to address
the hypotheses?

3 Is the mix of components the right set of actiVities to be undertaken to Implement
the strategies?
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4 Looking at the Individual component descriptions (see "by component" tab later
In this binder), are the proposed components appropnate as part of an answer to the
ecological questIons indicated (I e , food, habitat, removals, interactions)? Consider the
types of measurements and locations and timing of samples In the answer, If
applicable

5 Have the connections to other agencies and partners been adequately Identified
(I e , potential cost partners and other partners) ?

6 Have the connections to related but non-GEM funded activIties at other agencies
and partners been adequately Identified?

7 All cost estimates shown are very rough and are not Intended to be the focus of
the group diScussion However, do the cost estimates shown seem to be at least "In
the ballpark" for the type of work descnbed?

Questions for terrestrial linkages theme
8 How would you Integrate GEM components WIth eXisting water quality and
pollution contaminants mOnitoring programs?

9 Are the land-based activities that are the key stressors on the manne
environment adequately addressed In the themes, hypotheses, and components?
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( )"'--J Coastal Processes Theme Summary Page

Components In the Coastal Processes Theme would provide essential Information for
understanding the other themes and the baSIC oceanography of the region Coastal
processes for the most part determine the productlvltles of manne plants and ammals,
and they playa very large role In setting the productlVltles on land Precipitation, Wind,
temperature, and circulation of air and water masses all combine to control and direct
the flow of millions of tons of carbon and major nutnents, along with minute quantities of
matenals such as reduced Iron and contaminants that are key to understanding
biological change In the northern Gulf of Alaska

)

Given the challenges of studying phySical processes that evolve on a global scale,
information gaps eXist In understanding the ongln and path of the Alaska Coastal
Current, pathways for carbon and other matenals between the nearshore areas and the
edge of the continental shelf, and the seasonal dlstnbutlon and abundances of
Important plant and ammal species Most of the coastal processes components would
proVide phySical data that are essential to mOnitor vanatlons In how the Alaska Gyre,
which circulates In a counter-clockwise direction In the northeastern Gulf of Alaska,
combines with freshwater runoff of the Alaska Coastal Current and manne geology of
the Kodiak Archipelago to determine pnmary production In the northern Gulf of Alaska

Strategies for obtaining phySical data Incorporate sensors attached to moonngs,
samplrng along transects from chartered vessels, sampling from ships of opportUnity,
and sampling by community-based programs Coupled to the phySICS IS the productiVity
of diatoms and other phytoplankton, copepods, euphausllds and other zooplankton
(pnmary and secondary production) as determrned by samplrng from most of the same
platforms as the phySical data Components rn the Forage Fish Theme would also
sample most of the same phySical and biological vanables as the coastal processes
components, extendrng the range of localities and times covered

Prellmmary Hypotheses

Long-term fluctuations In phySical oceanography as represented by sea surface
pressure, acting through changes rn wrnd and freshwater Input, result In uncoupling of
Inshore and shelf-break pnmary production Low atmosphenc pressure dunng the
winter results In rncreased offshore/shelf-break production and decreased rnshore
production The Alaska Coastal Current controls productlvltles of plants and animals rn
the nearshore environment through effects on food and habitats Effects of removals of
plants and animals by all factors are modified by coastal processes
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Prellmmary Strategies for FY 2003-2007

~ Annual GEM
No Cost Share

• Collect physical data

29 Attach surface sensors to mooring at Hlnchlnbrook $350 $350

Entrance

08 Attach subsurface sensors to mooring near Yakataga $350 $350

11 Collect samples along transects from chartered vessels

A - Montague Canyon Stations $1500 $1500

B - Afognak Stations $1500 $1500

C - Seward Stations $3330 $1665

D - Hlnchlnbrook Stations $3330 $1665

E - Prince William Sound StatIons $3330 $1665

35 Collect samples along transects from vessels of
opportunity

A - Develop a program to support eXisting vessel-of- $2500 $2500

opportUnIty programs

B - Alaska Manne Highway $1000 $500

25 Use satellite data to mOnItor sea surface temperatures $350 $350

and other Gulf of Alaska parameters

10 Establish weather stations for phySical oceanographic
data

A - Seal River $750 $188

B - Pnnce Wilham Sound $750 $188

• MOnItor for contaminants

42 MOnitor to address questions related to the origin and $21500 $1075

fate of environmental contaminants

• Conduct research to answer questions derived from mOnitoring
and to Inform management deCISions

32 Develop circulation and hydrological models for the $1650 $825

northern Gulf of Alaska

Workshop Draft GEM Monrtorlng & Research Plan Page 30



Prellmmary Strategies for FY 2003·2007

Other To be developed
Fun In ttl

Annual GEM
Cost Share

$4,219 0 $1.4320

Questions for Workshop Group to Consider

Questions for all themes

1 Are the preliminary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
Inform, solve) and products?

2 Are the preliminary hypotheses the right ones for thiS theme? Are the
preliminary strategies likely to result In collection of the information needed to address
the hypotheses?

3 Is the mix of components the right set of actIVIties to be undertaken to Implement
( \ the strategies?
-)

4 Looking at the IndiVidual component deSCriptions (see "by component" tab later
In thiS binder), are the proposed components appropriate as part of an answer to the
ecological questions indicated (I e , food, habitat, removals, interactions)? Consider the
types of measurements and locations and timing of samples In the answer, If
applicable

5 Have the connections to other agencies and partners been adequately Identified
(I e , potentIal cost partners and other partners) ?

6 Have the connections to related but non-GEM funded activIties at other agencies
and partners been adequately Identified?

7 All cost estimates shown are very rough and are not Intended to be the focus of
the group diSCUSSion However, do the cost estimates shown seem to be at least "In
the ballpark" for the type of work described?

Questions for coastal processes theme
8 Do the moorings, including weather stations, for surface and subsurface
Instruments meet critical Information gaps?

Workshop Draft GEM Momtonng & Research Plan Page 31



9 Are there opportunrtles for applications of expendable conductivity, depth and
sallnrty devices (XCDT)?

10 Do the components proposed In this theme provIde the necessary information for
the other themes, espeCially the Seabird, Forage FiSh, and Nearshore Plants and
Animals themes?
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SynthesIs Theme Summary Page

The SynthesIs Theme IS designed to explore whether the needs for the Information
necessary to move ecosystem-based management forward are being met, and to fill
gaps In regional analysIs of Information Policy makers, regulators, sCientists and
members of the public have frequently expressed the need to periodically bring together
biological and geophysical data of the region In a way that allows them to draw
conclusions about the status of the ecosystems Making connections between the work
of Climatologists, physical oceanographers and the many biological specialties IS
expected to help regulators and SCientists understand the full range of opportunities and
risks In natural resource management

The SynthesIs Theme would fill these needs through public meetings and synthesIs
papers by Individual sCientIsts and teams of SCientists The meetings, papers and
supporting commUnications media, such as a web site (see Support Services Theme),
would help those Interested to draw conclusions about resource management actions
and to chart future directions for GEM The SynthesIs Theme promotes meetings and
research projects that combine the information collected by all the themes and other
sources to address and communicate current understandings of key ecological
questions relating to production of food, extent of habitats, and the Impacts of removals
A biennial meeting would focus on communicating progress toward answering the
questions to the public through Visually orIented communication SyntheSIS In indiVidual
areas would Identify limitations of mOnltonng data for answerIng the questions, and
would recommend how the mOnitorIng needs to be changed or augmented to gain the
ability to answer questions

All syntheSIS components would promote Interdisciplinary cooperation, coordinatIon of
research and mOnitorIng, and integration of Ideas and efforts toward answerIng
questions relevant to understanding and managing natural resources

Preliminary Objectives

SyntheSize knowledge about changes In the northern PaCific and northern Gulf of
Alaska ecosystems with regard to the pOSSible causes of those changes, whether
human or natural Make suggestions on how mOnltonng and research programs can
change In response to new knowledge about ecosystem function Inform the public,
managers, and policy makers about the status of valued natural resources and their
future prospects PrOVide tools to managers of valued natural resources
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Prelimmary Strategies for FY 2003·2007

~ Annual GEM
No Operat- Share

Ing Cost

• Synthesize knowledge and present results

06 Hold a biennial "State of the Gulf Symposium" to engage $500 $500

the public and policy makers In a dialogue with SCientists

13 Publish annually a "State of the Gulf Index", Including $850 $425

indicators of the aggregate state of the gulf ecosystem

17 Prepare biennially papers for presentation to the public
and publication In peer reviewed Journals

A - Forage fish $500 $500

B - Seabirds $500 $500

C - Nearshore plants and animals $500 $500

0- Terrestrial linkages $500 $500

E - Coastal processes $500 $500

• Other To be developed
_t

Fundmg total {NOTE All costs are rough estlmatesl $385 a $3425

Questions for Workshop Group to ConSider

Questions for all themes

1 Are the preliminary hypotheses, strategies, and components correctly related to
the draft GEM Program document In terms of goals (I e , detect, understand, predict,
Inform, solve) and products?

2 Are the preliminary hypotheses the right ones for this theme? Are the
preliminary strategies likely to result In collection of the information needed to address
the hypotheses?

3 Is the mix of components the right set of actIVIties to be undertaken to Implement
the strategies?
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4 Looking at the Individual component descnptlons (see "by component" tab later
In this binder), are the proposed components appropnate as part of an answer to the
ecological questions indicated (I e , food, habitat, removals, interactions)? Consider the
types of measurements and locations and timing of samples In the answer, If
applIcable

5 Have the connections to other agencies and partners been adequately Identified
(I e , potential cost partners and other partners) ?

6 Have the connections to related but non-GEM funded actIVIties at other agencies
and partners been adequately Identified?

7 All cost estimates shown are very rough and are not Intended to be the focus of
the group diScussion However, do the cost estimates shown seem to be at least "In
the ballpark" for the type of work descnbed?

Questions for synthesIs theme
8 Are there speCific areas of emphaSIS Within themes that are particularly
Important to emphaSize penodlcally (for example geochemistry, including ongln and fate
of contaminants Within coastal processes)?

:~~) 9
What are the essential elements of the State of the Gulf Index?

10 Should the elements of the State of the Gulf Index remain static or should they
be penodlcally edited?

11 Should there be indiVidual indices for themes, e g "State of Nearshore Plants
and Animals?"

12 Is the use of synthesIs papers a good method to achieve high-qualIty
synthesized products? Any other suggestions?
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(there IS no map for the SynthesIs Theme because no
components In this theme have field actIVIties)
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Support Services Theme Summary Page

Components In this theme would provide support services to GEM Details of these
components have not yet been worked out, and the cost estimates are very preliminary

Prellmmary Strategies for FY 2003-2007

~ Annual GEM

No Cost Share

07 Data management $3000 $3000

19 Web-based and other communications $750 $750

26 SCientific adVice, peer reView, and collaboration $1000 $1000

34 Public adVice and outreach $300 $300

37 Administrative operations $1,0000 $1,0000

$1,5050 $1,5050

)
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GEMM )rlng & Research Plan Proposed Compo s by Theme
ROUGH COST ESTIMA TES

Component Research or ~ &1mmL GEM Share GEM Sbare

Number Title Monltonng ~ Qp Cost Start up Cost Annua/Cost

Theme Seabirds $10699 $10199 $5283 $4991

02A Monitor Murres & Kittiwakes (Field Stations) Chlslk Island MOnltonng $1100 $1100 $737 $737

02B Monitor Murres & Kittiwakes (Field Stations) Gull Island MOnltonng $1100 $1100 $737 $737

02C Monitor Murres & Kittiwakes (Field Stations) East Amatull Island Monltonng $750 $750 $503 $503

02D MOnitor Murres & Kittiwakes (FIeld Stations) Shoup Bay MOnltonng $600 $600 $300 $300

02E Monitor Murres & Kittiwakes (Field Stations) Kodiak Island MOnltonng $1000 $750 $670 $503

02F Monitor Murres & Kittiwakes (Field Stations) Porpoise Rocks MOnltonng $700 $600 $350 $300

04A Monitor Murres & Kittiwakes (Boat Survey) Puale Bay MOnltonng $183 $183 $156 $156

048 Monitor Murres & Kittiwakes (Boat Survey) Ugalushak Island MOnltonng $183 $183 $156 $156

04C Monitor Murres & Kittiwakes (Boat Survey) Chlswell Islands MOnltonng $183 $183 $156 $156

09 Monitor Kittiwakes Pnnce William Sound MOnltonng $100 $100 $50 $50

12 Monitor Murres & Kittiwakes Chiniak Bay MOnltonng $100 $100 $50 $50

16 Database Management for Gulf of Alaska Seabirds MOnltonng $1200 $1200 $120 $120

20 Seabird MOnltonng (Multiple Species) Middleton Island MOnltonng $1800 $1800 $450 $450

21 Seabird Monltonng (Multiple Species) Forrester Island MOnltonng $600 $600 $300 $300

22 Seabird Monltonng (Multiple Species) Semldl Islands MOnitoring $800 $800 $400 $400

27 AnalySIS of Seabird Interactions With Flshenes In the Gulf of Alaska Research $300 $150 $150 $75

Theme Forage Fish $25350 $21550 $15303 $12709

03 Forage Fish Dynamics as Indicated by Puffin Diet Sampling Monitoring $1200 $1200 $600 $600

14 Manne Reserve Network Identification Research $1000 $1000 $330 $330
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GEM MOnltonng & Research Plan Proposed Components by Theme
ROUGH COST EST/MATES

Component Research or ~ t!!l.!:l.lml GEM Share GEM Share

Number Title MOnltonng Cost Op Cost Start up Cost Annual Co~t

15 Nearshore Rockfish & Lingcod as Sentinel Species for Manne Reserves Research $1000 $1000 $500 $500

23 Harbor Seal Abundance Monltonng $2000 $2000 $200 $200

24A Monitor Forage Fish & Epl-Benthlc Ecosystem Chiniak MOnltonng $1200 $800 $804 $536

24B Monitor Forage Fish & Epl-benthlc Ecosystem Kachemak Bay Monltonng $1200 $800 $804 $536

24C Monitor Forage Fish & Epl-benthlc Ecosystem Chignik Bay MOnltonng $1200 $800 $804 $536

24D MOnitor Forage Fish & Epl-benthlc Ecosystem Pavlof Bay MOnltonng $1200 $800 $804 $536

28A Mid-water Trawl Forage Fish Surveys Chlslk Island Monltonng $1000 $800 $670 $536

28B Mid-water Trawl Forage Fish Surveys Chiniak Gully MOnltonng $1000 $800 $670 $536

28C Mid-water trawl Forage Fish Surveys Barren Islands MOnltonng $1000 $800 $670 $536

33A Nearshore Forage Fish Surveys Barren Islands Monltonng $1000 $800 $670 $536

33B Nearshore Forage Fish Surveys Gull Island Monltonng $1000 $800 $670 $536

33C Nearshore Forage Fish Surveys Chlslk Island MOnltonng $500 $200 $375 $150

33D Nearshore Forage Fish Surveys Resurrection Bay Monltonng $1200 $800 $804 $536

33E Nearshore Forage Fish Surveys Puale Bay MOnltonng $500 $200 $375 $150

33F Nearshore Forage Fish Surveys Ugalushak Island Monltonng $1000 $800 $670 $536

39 Community-Based Monltonng Forage Fish Surveys USing Stomach Contents Research $1150 $1150 $863 $863

40 Models to Understand Early Manne Survival Pink Salmon Research $3000 $3000 $2010 $2010

41 Models to Understand Early Manne Survival Pacific Herring Research $3000 $3000 $2010 $2010

Theme Nearshore Plants & Animals $10000 $5600 $5720 $3160

01A Nearshore Benthic BiodiverSity Stations Cook Inlet MOnltonng $1200 $600 $780 $390
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GEM M\. )rmg & Research Plan
Component
Number Title

Proposed Compo~~ :s by Theme
Research or
MOnitoring

ROUGH COST ESTIMATES

&:l!llml GEM Share, GEM Share
Op Cost Start UP Cost Annual Cost

01 B Nearshore Benthic Biodiversity Stations Prince Wilham Sound

01 C Nearshore Benthic Biodiversity Stations Kodiak and Alaska Peninsula

01 D Nearshore Benthic Biodiversity Stations Kenai Fjords

05 Monitor Sea Otter Abundance, ProduCtiVity Survival & Behavior

36 Community-Based Coastal Monltonng

Theme Terrestrial linkages

18 Manne Contributions to Terrestrial ProductiVity

30 MOnitOring Vegetation Responses to Recreational and Natural Disturbances

31 Anthropogenic Disturbance of Eelgrass (zostera Spp ) Meadows

38 HarleqUin Duck Abundance Distribution & Age Structure

MOnitoring

MOnitoring

Monitoring

Monitoring

MOnitoring

MOnitOring

MOnitOring

Research

MOnitOring

$1200

$1200

$1200

$1200

$4000

$3700

$500

$1200

$800

$1200

$600

$600

$600

$1200

$2000

$3700

$500

$1200

$800

$1200

$780

$780

$780

$600

$2000

$1015

$375

$240

$160

$240

$390

$390

$390

$600

$1000

$1015

$375

$240

$160

$240

Theme Coastal Processes $4 7090 $4 2190 $17595 $14320

08 Alaska Coastal Current Deep Station Yakataga

10A Marine Weather Station Seal River

10B Marine Weather Station Prince Wilham Sound

11A Alaska Coastal Current Montague Canyon Stations

11 B Alaska Coastal Current Afognak Stations

11 C Alaska Coastal Current Seward Stations

11 D Alaska Coastal Current Hlnchlnbrook Stations

11 E Alaska Coastal Current Prince Wilham Sound Stations

25 Satellite MOnitOring Gulf of Alaska Surface Conditions

MOnitOring

MOnitOring

MOnitOring

MOnitOring

MOnitOring

Momtorlng

MOnitOring

Momtorlng

MOnitOring

$1150

$1500

$1500

$1500

$1500

$3330

$3330

$3330

$1150

$350

$750

$750

$1500

$1500

$3330

$3330

$3330

$350

$1150

$375

$375

$1500

$1500

$1665

$1665

$1665

$1150

$350

$188

$188

$1500

$1500

$1665

$1665

$1665

$350
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GEM MOnltormg & Research Plan Proposed Components by Theme
ROUGH COST ESTIMATES,

Component Research or ~ ~ GEM Share GEM Share

Number Title MOnltonng .QQM 00 Cost Start UP Cost Annual Cost

29 Surface Moonng Hlnchlnbrook Entrance MOnltonng $1150 $350 $1150 $350

32 Gulf of Alaska Coupled Circulation Hydrological Model Research $1650 $1650 $825 $825

35A Ships of Opportunity BaSIC Program MOnltonng $2500 $2500 $2500 $2500

35B Ships Of Opportunity Oceanography of the Alaska Manne Highway MOnltonng $2000 $1000 $1000 $500

42 MOnltonng EnVironmental Contaminants MOnltonng $21500 $21500 $1075 $1075

Theme SyntheSIS $3850 $3850 $3425 $3425

06 Biennial State of the Gulf Symposium Research $500 $500 $500 $500

13 State of the Gulf Index Research $850 $850 $425 $425

17A Forage Fish SyntheSIS Research $500 $500 $500 $500

17B Seabird SyntheSIS Research $500 $500 $500 $500

17C Nearshore Plants & Animals SyntheSIS Research $500 $500 $500 $500

170 Terrestnal Linkages SyntheSIS Research $500 $500 $500 $500

17E Coastal Processes SyntheSIS Research $500 $500 $500 $500

Theme Support Services $15050 $15050 $15050 $15050

07 Data Management $3000 $3000 $3000 $3000

19 Web-based & Other Communications $750 $750 $750 $750

26 SCientific AdVice, Peer ReView & Collaboration $1000 $1000 $1000 $1000

34 Public AdVice & Outreach $300 $300 $300 $300

37 Administrative Operations $10000 $10000 $10000 $10000

Total $115739 $102139 $63391 $54669
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SCientific DIscipline Work Sessions Summary Page

The pnmary organizational approach used In the Draft GEM MOnltonng and Research
Plan IS by theme However, also reviewing the proposed components from the
perspective of sCientific discipline should help us determine If the draft plan IS solid and
cohesive The spreadsheet which follows lists the proposed components by the
sCientific disciplines listed below However, many of the components cross disciplines
Each work group should evaluate the entire plan (I e , all of the components) from the
perspective of ItS particular discipline The components listed under each discipline In

the spreadsheet are meant as a starting POint for discussion, and are not meant to limit
discussion to those components only

• Manne Mammals
• Manne & Fish Ecology
• Seabird Ecology
• Nearshore, Benthic & Coastal Ecology
• Biological Oceanography
• PhYSical, Geochemical & Chemical Oceanography & Effects of Climate
• Interdisciplinary

The questions below are Intended to help gUide the analySIS of components from the
_ ) disciplinary perspective Work groups may address any questions that are acceptable

to the group members, these questions are suggestions only

1 The proposed components assume that sections C and 0 of the SCientific
Background document (see earlier tab In thiS binder) accurately capture the state of
knowledge In your field Does the SCientific Background document adequately address
the state of knowledge In your field?

2 Do the components In your discipline, taken as a whole, address the processes
and mechanisms that are essentIal to understanding change In valued bIological
resources of the northern Gulf of Alaska? ~ ~

3 Looking at the indiVidual component descnptlons (see "by component" tab later
In thiS binder), are the technologies proposed for Implementation In the components In

your discipline state-of-the-art?

4 Are the expenmental approaches and sampling methods recommended
generally accepted In your discIpline?

5 Are there other cooperatIng agencies that need to be Identified as potential
funding partners or that would be sources of information or technologies?
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6 Are there other ways your discipline could contnbute to the hypotheses and
strategies In all the themes?

7 Behind the orange tab In this binder ("Active Projects") IS a list of non-GEM-
funded mOnltonng projects that are active In the northern Gulf of Alaska This list,
organized by sCientific discipline, was used In the Informal "gap analysIs" that Informed
the selection of the components In the Draft GEM MOnltonng and Research Plan Are
any relevant projects missing from this list?
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GEM MOnltormg & Research Plan Proposed Components by Dlsclplme

ROUGH COST ESTIMA TES

Component Research or Start up Annual GEM Share GEM Share

Number Title Monitoring Cost Op Cost Start up Cost Annual Cost

DIscipline Marine Mammals
$3200 $3200 $800 $800

05 MOnitor Sea Otter Abundance, ProduCtiVity, Survival & BehaVior MOnitoring $1200 $1200 $600 $600

23 Harbor Seal Abundance Monitoring $2000 $2000 $200 $200

DIscipline Marine & Fish Ecology $23350 $19550 $15103 $12509

03 Forage Fish Dynamics as Indicated by Puffin Diet Sampling MOnitoring $1200 $1200 $600 $600

14 Marine Reserve Network Identification Research $1000 $1000 $330 $330

15 Nearshore Rockfish & Lingcod as Sentinel Species for Marine Reserves Research $1000 $1000 $500 $500

24A Monitor Forage Fish & Epl-benthlc Ecosystem Chiniak Monitoring $1200 $800 $804 $536

24B MOnitor Forage Fish & Epl-benthlc Ecosystem Kachemak Bay Monitoring $1200 $800 $804 $536

24C MOnitor Forage Fish & Epl-benthlc Ecosystem Chignik Bay Monitoring $1200 $800 $804 $536

24D Monitor Forage Fish & Epl-benthlc Ecosystem Pavlof Bay Monitoring $1200 $800 $804 $536

28A Mid-water Trawl Forage Fish Surveys Chlsl!< Island Monitoring $1000 $800 $670 $536

28B Mid-water Trawl Forage Fish Surveys Chiniak Gully Monitoring $1000 $800 $670 $536

28C Mid-water Trawl Forage Fish Surveys Barren Islands Monitoring $1000 $800 $670 $536

33A Nearshore Forage Fish Surveys Barren Islands Monitoring $1000 $800 $670 $536

33B Nearshore Forage Fish Surveys Gull Island Monitoring $1000 $800 $670 $536

33C Nearshore Forage Fish Surveys Chlslk Island MOnitoring $500 $200 $375 $150

33D Nearshore Forage Fish Surveys Resurrection Bay MOnitoring $1200 $800 $804 $536

33E Nearshore Forage Fish Surveys Puale Bay Monitoring $500 $200 $375 $150

33F Nearshore Forage Fish Surveys Ugalushak Island MOnitoring $1000 $800 $670 $536

39 Community-based MOnitoring Forage Flsn Surveys USing Stomach Contents Research $1150 $1150 $863 $863

40 Models to Understand Early Manne Survival Pink Salmon Research $3000 $3000 $2010 $2010

41 Models to Understand Early Marine Survival PaCific Herring Research $3000 $3000 $2010 $2010
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GEM MOnltormg & Research Plan Proposed Components by DIscipline ROUGH COST ESTIMA TES

Component Research or Start up Annual GEM Share GEM Share

Number Title Monitoring ~ op Cost Start up Cost Annual Cost

DIscipline Seabird Ecology
$10699 $10199 $5283 $4991

02A Monitor Murres & Kittiwakes (Field Stations) Chlslk Island Monitoring $1100 $1100 $737 $737

02B Monitor Murres & Kittiwakes (Field Stations) Gull Island Monitoring $1100 $1100 $737 $737

02C Monitor Murres & Kittiwakes (Field Stations) East Amatull Island Monitoring $750 $750 $503 $503

020 Monitor Murres & Kittiwakes (FIeld Stations) Shoup Bay MonitOring $600 $600 $300 $300

02E MOnitor Murres & Kittiwakes (Field Stations) Kodiak Island Monitoring $1000 $750 $670 $503

02F MOnitor Murres & Kittiwakes (FIeld Stations) Porpoise Rocks MOnitOring $700 $600 $350 $300

04A Monitor Murres & Kittiwakes (Boat Survey) Puale Bay MOnitOring $183 $183 $156 $156

04B Monitor Murres & Kittiwakes (Boat Survey) Ugalushak Island MonitOring $183 $183 $156 $156

04C MOnitor Murres & Kittiwakes (Boat Survey) Chlswell Islands MOnitOring $183 $183 $156 $156

09 MOnitor Kittiwakes Prince Wilham Sound MOnitOring $100 $100 $50 $50

12 Monitor Murres & Kittiwakes Chiniak Bay MonitOring $100 $100 $50 $50

16 Database Management for Gulf of Alaska Seabirds MonitOring $1200 $1200 $120 $120

20 Seabird MonitOring (Multiple Species) Middleton Island MOnitOring $1800 $1800 $450 $450

21 Seabird MonitOring (Multiple Species) Forrester Island MonitOring $600 $600 $30 a $30 a

22 Seabird MOnitOring (Multiple Species) Semldl Islands MonitOring $80 0 $80 0 $40 a $40 a

27 AnalySIS of Seabird Interactions With Fisheries In the Gulf of Alaska Research $300 $15 a $15 a $75

DISCipline Nearshore, Benthic & Coastal Ecology
$800 a $5600 $3760 $2200

01A Nearshore Benthic BiodiverSity Stations Cook Inlet MOnitOring $120 a $60 a $780 $390

01B Nearshore Benthic Biodiversity Stations Prince William Sound MonitOring $120 a $600 $78 a $390

01C Nearshore Benthic Biodiversity Stations Kodiak and Alaska Peninsula MonitOring $120 0 $600 $78 a $390

010 Nearshore Benthic BiodiverSity Stations Kenai Fjords MOnitOring $120 a $60 a $78 a $39 a

30 MOnitOring Vegetation Responses to Recreational and Natural Disturbances MonitOring $1200 $120 a $24 a $24 a

31 Anthropogenic Disturbance of Eelgrass (zostera Spp ) Meadows Research $80 0 $80 a $160 $16 a
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GEM MOnltormg & Research Plan
Component
Number Title

Proposed Components by Dlsclplme
Research or
Monitoring

ROUGH COST ESTIMATES

Annual GEM Share GEM Share
OD Cost Start up Cost Annual Cost

38 Harlequm Duck Abundance Distribution & Age Structure MOnitoring $1200 $1200 $240 $240

DIsCipline Biological Oceanography

11A Alaska Coastal Current Montague Canyon Stations

11 B Alaska Coastal Current Afognak Stations

35A Ships of OpportUnity BasIc Program

35B Ships Of OpportUnity Oceanography of the Alaska Marine Highway

36 Community-based Coastal MOnitoring

42 MOnitoring Environmental Contammants

DIsCipline Physical, Geochemical & Chemical Oceanography & Effects of Climate

MOnitoring

Monitoring

Monitoring

MOnitoring

MOnitoring

Monitoring

$3 300 0 $3 000 0

$1500 $1500

$1500 $1500

$2500 $2500

$2000 $1000

$4000 $2000

$2 150 0 $2 150 0

$1 859 0 $1 469 0

$9575

$1500

$1500

$2500

$1000

$2000

$1075

$10395

$8075

$1500

$1500

$2500

$500

$1000

$1075

$7620

08 Alaska Coastal Current Deep Station Yakataga

10A Marine Weather Station Seal River

10B Marine Weather Station Prince William Sound

11 C Alaska Coastal Current Seward Stations

11D Alaska Coastal Current Hmchlnbrook Stations

11 E Alaska Coastal Current Prince William Sound Stations

18 Marine Contributions to Terrestrial ProductiVity

25 Satellite MOnitoring Gulf of Alaska Surface Conditions

29 Surface Mooring Hmchmbrook Entrance

32 Gulf of Alaska Coupled Circulation Hydrological Model

DIsCipline InterdiSCiplinary

06 Biennial State of the Gulf Symposium

13 State of the Gulf Index

17A Forage Fish SyntheSIS

MOnitoring

MOnitoring

Monitoring

MOnitoring

MOnltormg

MOnitoring

MOnitoring

MOnitoring

Monitoring

Research

Research

Research

Research

$1150

$1500

$1500

$3330

$3330

$3330

$500

$1150

$1150

$1650

$3850

$500

$850

$500

$350

$750

$750

$3330

$3330

$3330

$500

$350

$350

$1650

$3850

$500

$850

$500

$1150

$375

$375

$1665

$1665

$1665

$375

$1150

$1150

$825

$3425

$500

$425

$500

$350

$188

$188

$1665

$1665

$1665

$375

$350

$350

$825

$3425

$500

$425

$500

\
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GEM Momtormg & Research Plan Proposed Components by Dlsclplme ROUGH COST ESTIMATES

Component Research or ~ Annual GEM Share GEM Share

Number Title MOnItonng Cost 00 Cost Start up Cost Annual Cost

178 Seabird SyntheSIS Research $500 $500 $500 $500

17C Nearshore Plants & Animals SyntheSIS Research $500 $500 $500 $500

17D Terrestrial Linkages SyntheSIS Research $500 $500 $500 $500

17E Coastal Processes SynthesIs Research $500 $500 $500 $500

DIscipline Support Services
$15050 $15050 $15050 $15050

07 Data Management $3000 $3000 $3000 $3000

19 Web-based & Other Communications $750 $750 $750 $750

26 SCientific Advice, Peer Review & Collaboration $1000 $1000 $1000 $1000

34 Public AdVice & Outreach $300 $300 $300 $300

37 Administrative Operations $10000 $10000 $10000 $10000

Total $115739 $102139 $63391 $54669
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Ecological Questions Work Sessions Summary Page

/

The pnmary orgamzatlonal approach used In the Draft Momtorlng and Research Plan IS
by theme However, also reviewing the proposed components from the perspective of
ecological question should help us determine If the draft plan IS solid and cohesive
The spreadsheet which follows lists the proposed components by the ecological
questions listed below However, many of the components address more than one
question Each work group should evaluate the entire plan (I e , all of the components)
from the perspective of ItS particular question The components listed under each
question In the spreadsheet are meant as a starting POint for diScussion, and are not
meant to limit discussion to those components only Changes to the current questions
and additional questions are Invited

•

•

•

•

•

•

•

Food
This question encompasses physlcal/chemlcal drivers of pnmary productivity as
well as Imkages among trophic levels (carbon transfer)
Habitat
ThiS question encompasses manne ammal home ranges/temtones as well as
use, selectIOn, and Importance
Removals
ThiS questIOn encompasses ftshery Impacts as well.as other human uses and
contammants as sources of mortality~
Interactions Food, Habitat
Impacts ofhabitat on food _ .. ~..,!"-...

Interactions Food, Removals/~oJ.~­
Impacts of removals on food
Interactions Habitat, Removals
Impacts of removals on habitat
Interactions Food, Habitat, Removals
The combmed Impact of removals and habitat on food

The questions below are Intended to help gUide the analysIs of components from the
ecological question perspective Work groups may address any questions that are
acceptable to the group members, these questions are suggestions only

1 Do the components for each question, taken as a whole, address the ecological
questions that are essential to answer In order to understand change In valued
biological resources of the northern Gulf of Alaska? Have the right questions been
asked?

2 Are the components actually directed at answenng the ecological questions
envIsioned (see the upper nght hand field In the "by component" deSCriptions)? For
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example, would projects Implemented along the lines of Component No 01/Nearshore
Benthic Biodiversity Stations contribute information that would help answer questions of
food, habitat and removals as controllIng factors In nearshore environments?

3 The monitoring plan components assume that sections C and 0 of the SCientific
Background document (see earlier tab In this binder) accurately capture the most
Important ecological questions In your field Does the SCientific Background document
adequately Identify the most Important ecological questions In your fIeld?

4 Are the questions Identified for each component (I e , food, habitat, removals,
interactions) adequate to allow formulation of testable hypotheses?

5 Are there additional compelling testable hypotheses that can be Identified with
respect to the components?
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GEM MOnltormg & Research Plan Proposed Components by Question ROUGH COST ESTIMATES

Component Research or ~ ~ GEM Share GEM Share

Number Title Monltonng ~ Op, Cost Start up Cost Annual Cost

QuestIon Food
$39349 $37799 $13096 $12203

02A MOnitor Murres & KittIwakes (FIeld Stations) Chlslk Island MOnltonng $1100 $1100 $737 $737

02B MOnitor Murres & Kittiwakes (Field Stations) Gull Island MOnltonng $1100 $1100 $737 $737

02C MOnitor Murres & Kittiwakes (Field Stations) East Amatull Island MOnltonng $750 $750 $503 $503

02E MOnitor Murres & KittIWakes (FIeld StatIons) Kodiak Island MOnitoring $1000 $750 $670 $503

03 Forage Fish DynamIcs as Indicated by Puffin Diet Sampling MOnltonng $1200 $1200 $600 $600

04A MOnitor Murres & Kittiwakes (Boat Survey) Puale Bay MOnitoring $183 $183 $156 $156

04B MOnitor Murres & Kittiwakes (Boat Survey) Ugalushak Island MOnltonng $183 $183 $156 $156

04C MOnitor Murres & KIttIwakes (Boat Survey) Chlswell Islands MOnltonng $183 $183 $156 $156

11A Alaska Coastal Current Montague Canyon Stations MOnitoring $1500 $1500 $1500 $1500

11B Alaska Coastal Current Afognak Stations MOnitoring $1500 $1500 $1500 $1500

16 Database Management for Gulf of Alaska SeabIrds Monitoring $1200 $1200 $120 $120

20 SeabIrd MOnltonng (Multiple Species) Middleton Island MOnltonng $1800 $1800 $450 $450

33E Nearshore Forage Fish Surveys Puale Bay MOnltonng $500 $200 $375 $150

35A Ships of OpportunIty BasIc Program MOnltonng $2500 $2500 $2500 $2500

35B Ships Of Opportunity Oceanography of the Alaska Manne HIghway Monltonng $2000 $1000 $1000 $500

39 Community-based MOnltonng Forage Fish Surveys USing Stomach Contents Research $1150 $1150 $863 $863

42 MOnltonng Environmental Contaminants MOnltonng $21500 $21500 $1075 $1075

Question Habitat
$1000 $1000 $330 $330

14 Manne Reserve Network Identification Research $1000 $1000 $330 $330"--,

Question Removals
$300 $150 $150 $75

27 AnalySIS of Seabird Interactions With Flshenes In the Gulf of Alaska Research $300 $150 $150 $75
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GEM Monitormg & Research Plan° Proposed Components by Question ROUGH COST ESTIMATES.

Component Research or ~ &1mlS!l GEMSha&. GEMSha&.

Number Title Monltonng QQ§1 QD. Cost Start up Cost Annual Cost

Question Interactions Food, Habitat
$21050 $15450 $12690 $9271

02D MOnitor Murres &Kittiwakes (Field Stations) Shoup Bay MOnltonng $600 $600 $300 $300

02F MOnitor Murres &Kittiwakes (Field StatIons) Porpoise Rocks Monltonng $700 $600 $350 $300

09 MOnitor Kittiwakes Pnnce WIlham Sound Monltonng $100 $100 $50 $50

12 Monitor Murres &Kittiwakes Chiniak Bay MOnltonng $100 $100 $50 $50

21 SeabIrd MOnltonng (Multiple Species) Forrester Island MOnltonng $600 $600 $300 $300

22 Seabird Monltonng (MultIple Species) Semldl Islands Monltonng $800 $800 $400 $400

24A Monitor Forage Fish & Epl-benthlc Ecosystem Chiniak MOnltonng $1200 $800 $804 $536

24B MOnitor Forage Fish & Epl-benthlc Ecosystem Kachemak Bay Monltonng $1200 $800 $804 $536

24C MOnitor Forage FIsh & Epl-benthlc Ecosystem Chignik Bay Monltonng $1200 $800 $804 $536

24D MOnitor Forage Fish & Epl-benthlc Ecosystem Pavlof Bay Monltonng $1200 $800 $804 $536

28A Mid-water Trawl Forage Fish Surveys Chlslk Island MOnltonng $1000 $800 $670 $536

28B Mid-water Trawl Forage Fish Surveys Chiniak GUlly Monltonng $1000 $800 $670 $536

28C Mid-water Trawl Forage Fish Surveys Barren Islands Monltonng $1000 $800 $670 $536

32 Gulf of Alaska Coupled Circulation Hydrological Model Research $1650 $1650 $825 $825

33A Nearshore Forage Fish Surveys Barren Islands Monltonng $1000 $800 $670 $536

33B Nearshore Forage Fish Surveys Gull Island Monltonng $1000 $800 $670 $536

33C Nearshore Forage Fish Surveys Chlslk Island MOnltonng $500 $200 $375 $150

33D Nearshore Forage Fish Surveys Resurrection Bay MOnltonng $1200 $800 $804 $536

33F Nearshore Forage FIsh Surveys Ugalushak Island Monltonng $1000 $800 $670 $536
II

36 Community-based Coastal MOnltonng MonitorIng $4000 $2000 $2000 $1000

QuestIon InteractIons Food, Removals $16440 $12540 $9195 $6420

08 Alaska Coastal Current Deep StatIon Yakataga MOnltonng $1150 $350 $1150 $350

10A Manne Weather Station Seal River Monltonng $1500 $750 $375 $188

Page 54 Workshop Draft GEM Momtonng & Research Plan 612000



~ )

GEM MOnltormg & Research Plan Proposed Components by Question
ROUGH COST ESTIMATES

Component Research or Start-up Ar1.rJ.ll.gJ GEM Share GEM Share.

Number Title MOnitoring QQ§1 op Cost Start up Cost Annual Cost

10B Marine Weather Station Prmce William Sound MOnltonng $1500 $750 $375 $188

11C Alaska Coastal Current Seward Stations MOnltonng $3330 $3330 $1665 $1665

110 Alaska Coastal Current Hmchlnbrook Stations MOnitoring $3330 $3330 $1665 $1665

11E Alaska Coastal Current Pnnce William Sound Stations Monitoring $3330 $3330 $1665 $1665

25 Satellite Monitoring Gulf of Alaska Surface Conditions Monitoring $1150 $350 $1150 $350

29 Surface Moonng Hmchlnbrook Entrance MOnitoring $1150 $350 $1150 $350

Question Interactions Habitat, Removals $3500 $3500 $1275 $1275

15 Nearshore Rockfish & Lingcod as Sentmel Species for Manne Reserves Research $1000 $1000 $500 $500

18 Marine Contributions to Terrestrial Productivity MOnitoring $500 $500 $375 $375

30 MOnltonng Vegetation Responses to Recreational and Natural Disturbances MOnitoring $1200 $1200 $240 $240

31 Anthropogenrc Disturbance of Eelgrass (zostera Spp ) Meadows Research $800 $800 $160 $160

Question Interactions Food, Habitat, Removals $19050 $16650 $11605 $10045

01A Nearshore BenthiC Biodiversity Stations Cook Inlet MOnltormg $1200 $600 $780 $390

01B Nearshore BenthiC Biodiversity Stations Prince Wilham Sound MOnitoring $1200 $600 $780 $390

01C Nearshore BenthiC Biodiversity Stations Kodiak and Alaska Penmsula Monitoring $1200 $600 $780 $390

010 Nearshore BenthiC Biodiversity Stations Kenai Fjords Monltonng $1200 $600 $780 $390

05 MOnitor Sea Otter Abundance, ProdUCtiVity, Survival & BehaVior Monitoring $1200 $1200 $600 $600

06 Biennial State of the Gulf Symposium Research $500 $500 $500 $500
1 I

13 State of the Gulf Index Research $850 $850 $425 $425

17A Forage Fish SynthesIs Research $500 $500 $500 $500

17B Seabird SynthesIs Research $500 $500 $500 $500

17C Nearshore Plants & Animals SynthesIs Research $500 $500 $500 $500
1 I

170 Terrestrial Lmkages SynthesIs Research $500 $500 $500 $500 I

17E Coastal Processes SynthesIs Research $500 $500 $500 $500
I
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GEM Momtormg & Research Plan Proposed Components by Question ROUGH COST ESTIMA TES

Component Research or Start up Aa.!J.Y.§/. GEM Share GEM Share

Number Title Monitoring S&m op Cost Start up Cost Annual Cost

23 Harbor Seal Abundance Monltonng $2000 $2000 $200 $200

38 Harlequin Duck Abundance, Distribution &Age Structure Monitoring $1200 $1200 $240 $240

40 Models to Understand Early Marine Survival Pink Salmon Research $3000 $3000 $2010 $2010

41 Models to Understand Early Manne Survival Pacific Herring Research $3000 $3000 $2010 $2010

Question Support Services $15050 $15050 $15050 $15050

07 Data Management $3000 $3000 $3000 $3000

19 Web-based &Other CommUnications $750 $750 $750 $750

26 SCientific Advice, Peer Review &Collaboration $1000 $1000 $1000 $1000

34 Public Advice &Outreach $300 $300 $300 $300

37 Administrative Operations $10000 $10000 $10000 $10000

Total $115739 $102139 $63391 $54669
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Issues Work Sessions Summary Page

A number of Issues were Identified In the GEM Program document that need to
be examined In light of the Draft MOnItoring and Research Plan Session IV on
the workshop agenda IS Intended to provide an opportUnIty for small work groups
to address these Issues The Issues Identified thus far are Citizen
mOnitoring/communIty involvement/traditional knowledge, data and Information
management and transfer, modeling and forecasting, resource management
applications, and human uses and Impacts Other Issues that warrant a small
group session may be Identified dUring the first day and a half of the workshop

The types of questions to be asked within each of the indiVidual sessions depend
on the particular Issue The following are meant to be starting pOints for
diSCUSSion

CItizen Momtormg, Commumty Involvement,
and Traditional Knowledge

According to the GEM Program document, the Inclusion of appropriate traditional
and local knowledge and the Involvement of commUnIties In the northern gulf
region are appropriate throughout the GEM program Local mOnItoring,
documentation and stewardship projects must be linked wherever pOSSible to
other GEM research and mOnItoring projects

1 What kinds of Citizen mOnItoring could be Incorporated In the GEM mOnItoring
and research program?

2 What are the best ways to ensure integration of local and traditional
knowledge?

3 How do you address the Issues of geographic extent and quality control of
data With CItizen mOnItoring?

Data and Information Management and Transfer

The final GEM program must Include a comprehensive data management plan
and policy

1 Given the scope of the proposed GEM MOnItOring and Research Plan, to
what extent should any GEM database be a centralized database as opposed to
a distributed metadatabase?
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2 What kinds of data should be kept In a centralized database?

3 What kinds of data use and archiving policies should be adopted by the
Trustee Council?

4 Questions regarding relations between GEM and the people It pays to
acquire observations Federal standards? State standards? Industry standards?
What IS the best compromise for a state-federal hybrrd organrzatlon like GEM?

5 Questions regarding relations between GEM and the marrne and atmospherrc
sCience data acqUisition and research entities with which It must Interact to be
successful Do we keep a metadatabase pOinting toward the actIve data
acquIsition programs of other entities? If so, what are the standard protocols
(VIZ CIIMMS, FGDC)? If not, what are the alternatives for understanding where
anyone project proposal may fit Into the whole? If the alternatives are passive In
the sense that individuals must voluntarrly post their metadata to a web site, are
passive systems complete and current enough to serve the purposes of GEM?

6 QuestIons regarding relatIons between GEM and ItS clients What are the
most economIcal and efficient approaches available to communicate data to
resource managers, researchers, and the general public? Where and on what
are these data stored?

Modelmg and Forecastmg

One of the goals of the GEM program IS to predict - to develop the capacity to
predict the status and trends of natural resources for use by resource managers
and consumers

1 What are the prrorrtles for modeling?

2 What are the prospects for uSing nowcast-forecast physIcal models to
provide biological information?

3 Is the proposed strategy of uSing inexpenSive correlative models of relations
among geophysical and biologIcal varrables to help develop numerrcal models
reasonable?

4 Given the commitment of GEM to tracking and understanding long-term
changes In the Gulf of Alaska, how much emphasIs should be put on annual
forecasts?
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Resource Management Applications

GEM IS to provide synthesized information, tools and technologies to resource
managers so they can Improve management of marine resources and address
problems that may arise from human activities Much of the information being
gathered under GEM will likely have payoffs In the long-term, rather than the
Immediate term

1 Do the proposed components place enough emphasIs on Information, tools
and technologies for resource managers?

2 Are there any tools and other technologies and information that may be
valuable to resource managers In the short- or long-term that could be part of
proposed components or that need to be added?

Human Uses and Impacts

The GEM miSSion IS to detect change In marine resources and help determine If
changes are natural or human-caused Although Alaska IS relatively
unpopulated and pristine, ItS marine resources are increasingly under pressure
from fishing actIVIties, growing urbanization and habitat degradation, an
expanded tOUrist Industry, and air-borne and water-borne pollutants

)

1 Are the sources of change due to human activities adequately Identified and
addressed In the themes, hypotheses, and components?

2 Do the themes, hypotheses, and components go far enough In addressing
mOnitoring of human activities In the northern Gulf of Alaska?

3 What other programs and funding sources can be leveraged to proVide better
answers to questions on human uses and Impacts that arise from the
mOnitoring?
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How to Read Component Descnptlons

The following pages descnbe the individual components In detail Each component
descnptlon contains the following Information

Theme

DIscipline

Question

Title

Description

Measurement

Frequency

Season

Where

LaULong

Region

Detect

Understand

Predict

Inform

Themes are focal POints around which studies of factors controlling
changes In the ecosystem are organized

Branch of sCientific knowledge the component embodies

Agent of change thought to control the species Identified In the theme,
questions In GEM Program document address food, habitat, removals, or
interaction between two or more of these

Component title

What the component would do, the level of detail varies greatly because
the concepts of some components are better developed than others

What types of data the component would collect

How often the component would be performed (every year, every 2 years
every 3 years, etc)

Time of year the component would be performed (all year, or specific
months or season)

Name of areas where data would be collected

Geographic locality (by decimal latitude and longitude) at which the
component would be performed, for components with multiple Sites, a
central, representative location IS used

Region In which geographic locality lies Prince William Sound (PWS),
Cook Inlet (CI), Kodiak/Alaska Peninsula (KAP), northern Gulf of Alaska
(NGOA), or all

Annual or long-term changes In the manne ecosystem that the component
would detect, not every component addresses thiS goal

Causes of change In the manne ecosystem the component would Identify,
including natural vanatlon, human Influences, and their interaction, not
every component addresses thiS goal

Status or trends of natural resources the component would predict, not
every component addresses thiS goal

Information the component would Integrate and syntheSize for
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Solve

Cost Sharing

Start-Up Cost

Annual Operating
Cost

presentation to the public, resource managers, and others, not every
component addresses this goal

Tools, technologies, or Information the component would develop In order
to help Improve management of marine resources and address problems
that may arise from human actIVities, not every component addresses this
goal

Projected proportion of annual component cost that would be non-GEM
funds, a number from zero to one

Rough estimate of cost In Year 1 to get component underway, often
Includes cost of equipment purchase or other capitalization expense

Rough estimate of ongoing cost of component, for components that would
be conducted every two years, cost has been spread across two years
(etc) periodiC cost of re-capltalizatlon (e g , replacing equipment) IS not
Included In these figures

GEM Share Start-Up Rough estimate of GEM share of start-up cost, calculated by mUltiplying
amount In "cost-sharing" field by amount In "start-up cost" field

GEM Share Annual

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

Projected Start

Rough estimate of GEM share of annual cost, calculated by multiplying
amount In 'cost-sharing" field by amount In "annual operating cost" field

Organizations that may be expected to share the cost of the component

Organizations that would not be expected to share costs, but would likely
use data collected by the component, that have related projects
underway, or that may offer coordination possibilities

Other proposed components, to be funded In whole or In part by GEM,
that may collect Information relevant to thiS component

Programs underway by non-GEM organizations that relate to thiS
component either In proViding or uSing Information or offering
opportunities for coordination, including EVOS Restoration Projects

Year In which GEM funding would begin, for example, 10/01/02 IS the
beginning of Fiscal Year 2003

PrOjected Completion Final year of GEM funding for research projects blank for monitoring
projects

MonitOring or
Research

MonitOring components collect observations on a short- or long-term
baSIS research components Interpret observations for user groups and/or
develop or refine methods and objectives for monltonng

)
.-/
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GEM MOnItormg & Research Plan Component Description
Component No 01A

riEME Nearshore Plants &
Animals

DISCIPLINE Nearshore Benthic & Coastal
Ecology

QUESTION Interactions Food, Habitat,
Removals

Nearshore Benthic Biodiversity Stations Cook Inlet

Measurements of nearshore plants and animals and their envIronments descnbe how vanatlon among
nearshore benthic communities depends on biological and geophysical processes Biological factors
such as recruitment of young plants and animals to nearshore habitats, phytoplankton productiVity and
nutnent concentration vary significantly In accord With geophysical processes Including currents and
upwelling Penodlc Intensive samphng of larvae, recrUits, and post-settlement IndiViduals In both
subtidal and Intertidal communities IS combined With mOnltonng of nearshore waters uSing a moonng
array benthlcally mounted Acoustic Doppler Current Profllers (ADCPs) coastal radar Units and other
remote sensing MOnltonng of predation intensity, growth rates, and condition for selected key species
and ecological processes In IndiVidual Intensive study areas will be combined With a senes of
expenments and measurements monltonng

Abundance and dlstnbutlon of larvae, recrUits, and post-settlement indiViduals for selected speCies,
current velocity and direction temperature, salinity

Every year Where Kachemak, Kasltsna, SeldOVia Port Graham

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Fall

PRODUCTS

Lat / Long 59 50 / -151 75 Region CI

Detect

lnderstand

J'lredlct

Inform

Solve

COST ESTIMATES

Nearshore trophiC dynamiCs change In nearshore ecosystem

Link to manne system

GOA trophiC dynamiCs

Nearshore ecosystem status State of the Gulf Index

Health of nearshore

Cost Shanng

035

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$600

GEM Share Start-Up

$780

GEM Share Annual

$390

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVitIes

NOAA (NOA HAZMAT), EPA Packard Foundation

PISCO consortium KBNERR, Kasltsna Bay Laboratory NPS, Port Graham CIRCAC
USGS

Nearshore BenthIC BiodiverSity Stations Kenai Fjords, PWS, KodIak-Alaska Peninsula,
PhySical Oceanography

Restoration Project 00510 Intertidal MOnltonng Recommendations PISCO Sites Pt
Conception and the Channel Islands Monterey Bay and the central Oregon Coast

Projected Start 10/01/02 Projected Completion

MOnltonng or Research MOnltonng



GEM MOnltonng & Research Plan Component Descnptlon
Component No 01 B

THEME Nearshore Plants &
Animals

DISCIPLINE Nearshore, Benthic & Coastal
Ecology

QUESTION Interactions Food, Hab
Removals

Nearshore Benthic Biodiversity Stations Pnnce William Sound

Measurements of nearshore plants and animals and their environments descnbe how vanatlon among
nearshore benthic communities depends on biological and geophysical processes Biological factors
such as recruitment of young plants and animals to nearshore habitats phytoplankton productivity and
nutnent concentration vary significantly In accord with geophysical processes Including currents and
upwelling Penodlc intensive sampling of larvae, recrUits, and post-settlement Individuals In both
subtidal and intertidal communities IS combined with mOnltonng of nearshore waters uSing a moonng
array benthlcally mounted Acoustic Doppler Current Proftiers (ADCPs), coastal radar units and other
remote sensing Monltonng of predation Intensity, growth rates, and condition for selected key species
and ecological processes In individual intensive study areas will be combined with a senes of
expenments and measurements

Abundance and dlstnbutlon of larvae, recruits, and post-settlement individuals for selected species,
current velocity and direction, temperature, salinity

Every year Where Cordova Valdez Whittier

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Fall

PRODUCTS

Lat / Long 6075/ -14825 Region PWS

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Nearshore trophic dynamics change In nearshore ecosystem

Link to manne system

GOA trophiC dynamics

Nearshore ecosystem status State of the Gulf Index

Health of nearshore

Cost Shanng

035

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$600

GEM Share Start-Up

$780

GEM Share Annual

$390

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

USFS ADEC, EPA, NOAA (NOS HAZMAT), Packard Foundation, NPS, OSRI

PISCO consortium, PWSSC, NMFS (AFSC Kodiak), PWSRCAC, USGS

Nearshore Benthic BiodiverSity Stations Kenai Fjords Cook Inlet, Kodiak-Alaska
Peninsula, PhySical Oceanography

Restoration Project 00510 Intertidal Monltonng Recommendations USFS manne site
monltonng EMAP Coastal 2000, PISCO Sites Pt Conception Channel Islands
Monterey Bay central Oregon Coast, NPS coastal mOnltonng GlaCier Bay

Projected Start 10/01/02 Projected Completion

MOnltonng or Research MOnltonng

Workshop Draft GEM Momtonng & Research Plan 9/2512000 Page A 4



GEM MOnltormg & Research Plan Component Description
Component No 01 C

~EME Nearshore Plants &
Animals

DISCIPLINE Nearshore Benthic & Coastal
Ecology

QUESTION Interactions Food, Habitat,
Removals

Nearshore Benthic Biodiversity Stations Kodiak and Alaska Peninsula

Measurements of nearshore plants and animals and their environments descrrbe how varratlon among
nearshore benthic communities depends on biological and geophysical processes Biological factors
such as recruitment of young plants and animals to nearshore habitats phytoplankton productivity and
nutrient concentration vary significantly In accord with geophysical processes Including currents and
upwelling Perrodlc intensive sampling of larvae, recrUits, and post-settlement Individuals In both
subtidal and Intertidal communities IS combined with monltorrng of nearshore waters uSing a moorrng
array benthlcally mounted Acoustic Doppler Current Profilers (ADCPs), coastal radar Units, and other
remote sensing Monltorrng of predation Intensity, growth rates, and condition for selected key species
and ecological processes In Individual Intensive study areas Will be combined with a serres of
experiments and measurements monltorrng

Abundance and dlstrrbutlon of larvae, recrUits, and post-settlement Individuals for selected species,
current velOCity and direction, temperature, salinity

Every year Where Chiniak Port Lions Perryville

Title

Description

Measurement

Frequency

Season

GOALS

Fall

PRODUCTS

Lat 1Long 5775/ -15250 Region KAP

Detect

I Jnderstand

'redlct

Inform

Solve

COST ESTIMATES

Nearshore trophic dynamics change In nearshore ecosystem

Link to marrne system

GOA trophic dynamics

Nearshore ecosystem status State of the Gulf Index

Health of nearshore

Cost Sharrng

035

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$600

GEM Share Start-Up

$780

GEM Share Annual

$390

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded Activities

NOAA (NOS HAZMAT) Packard Foundation, USFWS

PISCO consortium NMFS (AFSC Kodiak) USGS

Nearshore Benthic Biodiversity Stations Kenai Fjords PWS, Cook Inlet, PhYSical
Oceanography

Restoration Project 00510 Intertidal MOnltorrng Recommendations, PISCO Sites Pt
Conception and the Channel Islands Monterey Bay, and the central Oregon Coast

Projected Start 10101/02 Projected Completion

Monitoring or Research Monltorrng



GEM MOnitoring &Research Plan Component Description
Component No 01 D

THEME Nearshore Plants &
Animals

DISCIPLINE Nearshore, BenthiC & Coastal
Ecology

QUESTION Interactions Food, Hab
Removals

Nearshore Benthic Biodiversity Stations Kenai Fjords

Measurements of nearshore plants and animals and their environments describe how variation among
nearshore benthic communities depends on biological and geophysical processes Biological factors
such as recruitment of young plants and animals to nearshore habitats, phytoplankton produCtiVity and
nutrient concentration vary significantly In accord with geophysical processes Including currents and
upwelling Periodic Intensive sampling of larvae, recruits, and post-settlement individuals In both
subtidal and Intertidal communities IS combined with monitoring of nearshore waters uSing a moorrng
array, benthlcally mounted Acoustic Doppler Current Profilers (ADCPs) coastal radar units and other
remote sensing MOnitoring of predation Intensity, growth rates and condition for selected key species
and ecological processes In Individual Intensive study areas Will be combined with a series of
experiments and measurements monitoring

Abundance and distribution of larvae, recruits, and post-settlement individuals for selected species,
current velOCity and direction, temperature, salinity

Every year Where Alallk Bay

Title

Description

Measurement

Frequency

Season

GOALS

Fall

PRODUCTS

Lat/Long 5975/ -14960 Region NGOA

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Nearshore trophic dynamics, change In nearshore ecosystem

Link to marine system

GOA trophic dynamics

Nearshore ecosystem status State of the Gulf Index

Health of nearshore

Cost Sharing

035

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$600

GEM Share Start-Up

$780

GEM Share Annual

$390

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

NPS, ADEC EPA NOAA (NOS, HAZMAT), Packard Foundation

PISCO consortium USGS

Nearshore Benthic BiodiverSity Stations PWS, Kodiak-Alaska Peninsula, Cook Inlet,
PhYSical Oceanography

Restoration Project 00510 Intertidal Monltorrng Recommendations, USFS marine site
mOnltorrng EMAP Coastal 2000 PISCO Sites Pt Conception and the Channel Islands
Monterey Bay, and the central Oregon Coast

Projected Start 10/01/02 Projected Completion

MOnltonng or Research MOnltorrng
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GEM MOnltormg & Research Plan Component Description
Component No 02A

Monitor Murres & Kittiwakes (Field Stations) Chlslk Island

A field station will be supported on Chlslk Island to collect data throughout breeding season on multiple
seabird parameters, and anCillary data on oceanography and forage fish Note that survival and stress
work require extended field season and laboratory Investigations beyond 'typical' colony study duration
and cost The Northern Cross approach organizes mOnitoring of seabirds and their prey base of forage
fishes around the spatial structure (a cross) defined by the key features of the oceanography of the
northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters Just outside Pnnce
William Sound down the Shellkof Strait to the vIcinity of King Cove, and the short aXIs runs from central
Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern Cross straddles the
most productive area of the NGOA runs both perpendicular and parallel to the Alaska Coastal Current
(ACC) covers a large enough geographic area to allow companson of areas of high and low pnmary
prodUCtiVity, and bUilds upon historical sampling programs for seabirds and forage fish In the NGOA

Murre and kittiwake parameters biology (population Size, adult survival productiVity phenology),
behavior (foraging effort, attendance, feeding rate), phySiology (growth, stress level) and diet
composition (adult and chick) AnCillary data collected on other speCies, including puffins, gulls and
cormorants with focus on population trends and diets

Every year Where Chlslk Island

iEME Seabirds

Title

Descnptlon

Measurement

Frequency

Season Apr-Sept

DISCIPLINE Seabird Ecology

Lat 1Long 6015/ -15257

QUESTION Food

Region CI

GOALS

)etect

Jnderstand

Predict

Inform

Solve

PRODUCTS

ENSO PDO anthropogenic Impacts, changes In manne food webs food stress

GOA trophiC dynamics seabird population dynamics

Climate regime shift GOA trophiC dynamics

State of the Gulf Index ecosystem status

Seabirds are Indicators of manne ecosystem health

COST ESTIMATES

Cost Shanng

033

CONNECTIONS

Start-Up Cost

$1100

Annual Operating Cost

$1100

GEM Share Start-Up

$737

GEM Share Annual

$737

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Mantlme NWR)

MMS

Seabird Monltonng (GOA, Cook Inlet Kodiak PWS) Forage Fish MOnitoring (GOA
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design USFWSIUSGS Seabird Status and Trends MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 10101/02 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 028

MOnitor Murres & Kittiwakes (Field Stations) Gull Island

A field station Will be supported on Gull Island to collect data throughout breeding season on multiple
seabird parameters, and ancillary data on oceanography and forage fish Note that survival and stress
work require extended field season and laboratory Investigations beyond 'average' colony study
duration and cost The Northern Cross approach organizes monltonng of seabirds and their prey base
of forage fishes around the spatial structure (a cross) defined by the key features of the oceanography
of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters Just outSide Prince
Wilham Sound down the Shehkof Strait to the VIcinity of King Cove, and the short aXIs runs from central
Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern Cross straddles the
most productive area of the NGOA, runs both perpendicular and parallel to the Alaska Coastal Current
(ACC), covers a large enough geographic area to allow companson of areas of high and low primary
productIVIty, and bUilds upon historical samphng programs for seabirds and forage fish In the NGOA

Murre and kittiwake parameters biology (population Size, adult survival, productiVity, phenology)
behaVior (foraging effort, attendance, feeding rate). phySiology (growth, stress level) and diet
compOSition (adult and chick) AnCillary data collected on other speCies, Including puffins, gulls and
cormorants with focus on population trends and diets

Every year Where Gull Island

THEME Seabirds

Title

Description

Measurement

Frequency

Season Apr-Sept

DISCIPLINE Seabird Ecology

Lat 1Long 5959/ -151 33

QUESTION Food

Region CI

GOALS

Detect

Understand

PredIct

Inform

Solve

PRODUCTS

ENSO PDO anthropogenic Impacts, changes In manne food webs food stress

GOA trophiC dynamiCs seabird population dynamiCs

Climate regime shift GOA trophiC dynamiCs

State of the Gulf Index ecosystem status

Seabirds are indicators of manne ecosystem health

COST ESTIMATES

Cost Shanng

033

CONNECTIONS

Start-Up Cost

$1100

Annual Operating Cost

$1100

GEM Share Start-Up

$737

GEM Share Annual

$737

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Manttme NWR)

MMS

Seabird Monltonng (GOA Cook Inlet, Kodiak, PWS), Forage Fish Monltonng (GOA
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Samphng Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends, MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 10101/02 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnitoring & Research Plan Component Description
Component No 02C

~EME Seabirds DISCIPLINE Seabird Ecology QUESTION Food

Tille

Description

Measurement

Frequency

Season

- GOALS
r

I)etect

Understand

Predict

Inform

Solve

Monitor Murres & Kittiwakes (Field Stations) East Amatuh Island

A field station will be supported on East Amatuh Island to collect data throughout breeding season on
multiple seabird parameters, and ancillary data on oceanography and forage fish (see Links) Note that
survival and stress work require extended field season and laboratory Investigations beyond 'average'
colony study duration and cost The Northern Cross approach organizes monitoring of seabirds and
their prey base of forage fishes around the spatial structure (a cross) defined by the key features of the
oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters Just
outSide Prince Wilham Sound down the Shehkof Strait to the VICInity of King Cove, and the short aXIs
runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow comparison of areas of
high and low primary productivity, and bUilds upon historical sampling programs for seabirds and
forage fish In the NGOA

Murre and kittiwake parameters biology (population Size, adult survival, productivity, phenology),
behaVior (foraging effort, attendance, feeding rate). physiology (growth, stress level) and diet
composition (adult and chick) AnCillary data collected on other speCies, Including puffins gulls and
cormorants With focus on population trends and diets

Every year Where East Amatuh Island, Barren Islands

Apr Sept Lat 1Long 58 92 / -152 17 Region CI KAP

PRODUCTS

ENSO PDO anthropogenic Impacts changes In marine food webs food stress

GOA trophiC dynamics seabird population dynamics

Climate regime shift GOA trophiC dynamics

State of the Gulf Index ecosystem status

Seabirds are Indicators of marine ecosystem health

COST ESTIMATES

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$750

Annual Operatmg Cost

$750

GEM Share Start-Up

$503

GEM Share Annual

$503

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Mantlme NWR)

MMS

Seabird MOnitoring (GOA Cook Inlet Kodiak, PWS) Forage Fish Monitoring (GOA
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Samphng Protocols and Trawl Survey
Design USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 10101/02 Projected Completion

Monitoring or Research Monitoring



GEM MOnltormg & Research Plan Component Descnptlon
Component No 02D

THEME Seabirds DISCIPLINE Seabird Ecology QUESTION Interactions Food, Habit,

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Monitor Murres & Kittiwakes (Field Stations) Shoup Bay

A field station will be supported at Shoup Bay to collect data throughout breeding season on multiple
seabird parameters, and data on forage fish abundance Note that survival and stress work require
extended field season and laboratory investigations beyond 'average' colony study duration and cost
Kittiwake parameters will be measured Ancillary data will be collected on other species Including gulls
and terns with focus on population trends and diets

Biology (population Size, adult survival, productIVIty, phenology) behavior (foraging effort attendance
feeding rate) physiology (growth stress level) and diet (adult and chick diet composItion)

Every year Where Shoup Bay

Summer Latl Long 61 10/ -14637 Region PWS

PRODUCTS

PDO Food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles, availability of forage fishes for seabirds and manne mammals

Fishery management, State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Shanng

050

CONNECTIONS

Start-Up Cost

$600

Annual Operating Cost

$600

GEM Share Start-Up

$300

GEM Share Annual

$300

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USFWS

USGS, ADF&G (Hernng Surveys)

Seabird Monltonng (GOA, Cook Inlet Kodiak PWS) Forage Fish MOnltormg (GOA,
Cook Inlet, Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design, USFWS/USGS Seabird Status and Trends, MMS Outer Contmental Shelf
EnVIronmental Studies ADF&G Hernng Surveys

Projected Start 06/01/03 Projected Completion

MOnltonng or Research Monltonng
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GEM MOnltormg &Research Plan Component Description
Component No 02E

Monitor Murres & Kittiwakes (Field Stations) Kodiak Island

This component will support a field station based In the town of Kodiak to collect core data throughout
breeding season on multiple seabird parameters at mUltiple sites, and ancillary data on oceanography
and forage fish Sites to be VISited via roadlZodlac by mobile crew Marmot I (5817, -151 83), Long I
(5742, -152 58), Chiniak I (5762 -15217), Vlesokll (5770, -15245), The Trrplets (57 97, -152 47),
Anton Larsen Bay (5788, -152 67) The Northern Cross approach organrzes monitoring of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defmed by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outSide Prrnce William Sound down the Shellkof Strait to the vlclnrty of King Cove, and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow comparrson of areas of
high and low prrmary productIVIty, and bUilds upon hlstorrcal sampling programs for seabirds and
forage fish In the NGOA

Murre and kittiwake parameters biology (population Size, adult survival, productivity phenology),
behavior (foragmg effort attendance, feeding rate), phySiology (growth, stress level) and diet
composition (adult and chick) AnCillary data collected on other speCies, including puffms, gulls and
cormorants with focus on population trends and diets

Every year Where Kodiak

HEME Seabirds

Title

Description

Measurement

Frequency

Season Apr-Sept

DISCIPLINE Seabird Ecology

Lat I Long 5762/ -15217

QUESTION Food

Region KAP

r30ALS PRODUCTS
/'-----------------------------------------
Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

ENSO POO anthropogenic Impacts, changes In marine food webs, food stress

GOA trophiC dynamiCs seabird population dynamiCs

Climate regime Shift, GOA trophiC dynamiCs

State of the Gulf Index ecosystem status

Seabirds are mdlcators of marine ecosystem health

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$750

GEM Share Start-Up

$670

GEM Share Annual

$503

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska Bioi SCI Center) I USFWS (Alaska Maritime NWR)

MMS

Seabird MonitOring (GOA Cook Inlet, Kodiak, PWS) Forage Fish MonitOring (GOA
Cook Inlet Kodiak, PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVironmental Studies

Projected Start 10101/02 Projected Completion

MOnltonng or Research Monltonng



GEM MOnitoring & Research Plan Component DescrIption
Component No 02F

MOnitor Murres & Kittiwakes (Field Stations) Porpoise Rocks

A field station will be supported at Porpoise Rocks to collect data throughout breeding season on
mUltiple seabird parameters, and data on forage fish abundance Note that survival and stress work
require extended field season and laboratory investigations beyond 'average' colony study duration and
cost Murre and kittiwake parameters will be measured, anCillary data will be collected on other
speCies, Including puffins and gulls with focus on population trends and diets Annual data Input Into
the Alaska Seabird Colony Catalog database and the PaCific Seabird MOnitOring Database

Biology (population Size, adult survival, prodUCtiVity, phenology), behavior (foraging effort attendance,
feeding rate), phySiology (growth, stress level) and diet (adUlt and chick diet compOSition)

Every year Where Porpoise Rocks

THEME Seabirds

Title

Description

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat 1Long 6019/ -14640

QUESTION Interactions Food, Hat

Region PWS

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PDO Food web changes, SGI

Ocean/cftmate In relation to forage fish and epl-benthlc community structure

Natural cycles avallablftty of forage fishes for seabirds and marine mammals

Fishery management, State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Sharing

050

CONNECTIONS

Start-Up Cost

$700

Annual Operating Cost

$600

GEM Share Start-Up

$350

GEM Share Annuc..

$300

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USFWS

USGS ADF&G (Herring Surveys)

Seabird MonitOring (GOA, Cook Inlet, Kodiak PWS) Forage Fish MOnitOring (GOA,
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, USFWS/USGS Seabird Status and Trends. MMS Outer Continental Shelf
EnVIronmental Studies, ADF&G Herring Surveys

Projected Start 06/01/2003 Projected Completion

MOnitOring or Research Monltonng
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GEM MOnltormg & Research Plan Component Description
Component No 03

-iEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Food

Title

Descnptlon

Forage Fish Dynamics as Indicated by Puffin Diet Sampling

Roving crew will annually VISit each of 8-10 colonies for one to two days dunng two-week crUise of
support vessel such as MN Tlglax Samples will be collected uSing burrow-screenrng technrque
Productivity (chicks/burrow) will be recorded uSing burrow cameras and/or visual Inspection, weights
and wing measurements from a subsample of chicks will be used to calculate condition indIces by
colony and year Fish samples will be analyzed genetically for stock Identification of key forage
species Data collection sites Porpoise Rocks (60 32, -146 69) Chiswellis (5960, -14960), Flat I
(5683 -15374) E Brother I (5592 -15883), Karpa I (5551 -16005), Egg I (5528 -16052), Mldun
I (5484, 162 17),
Alktak I (5419, -164 83)

PRODUCTS

Component ENSO PDO anthropogenic Impacts changes In manne food webs, food stress

GOA trophiC dynamiCs, seabird population dynamiCS

Climate regime Shift, GOA trophiC dynamiCs

State of the Gulf Index ecosystem status

Seabirds are indicators of manne ecosystem health

Will collect prey samples from tufted puffins dunng chlck-reanng and obtain annual indices of puffin
productiVity and chick growth Puffin diet sampling dunng chlck-reanng IS a proven technique, which IS
cost effective and highly informative as to the dlstnbutlon and relative abundances of forage fish
species near seabird colonres This component Will generate Important time senes on forage fish
dynamiCS to complement other sampling approaches that may be used In fishery research Will add
geographic breadth to puffin diet sampling that would occur at a smaller number of GEM-affiliated
stations for seabird monrtonng In the Gulf of Alaska In many localities, thiS monltonng likely Will
provide the best or only quantitative information available on non-commercial or dlfflcult-to-sample prey
such as sand lance capelln, and Juvenrle pollock

Forage fish species composItion relative abundance, productiVity (chicks/burrow), chick weights and
Wing measurements

Every year Where PorpOise Rocks

Measurement

-'"
~,-requency

.)eason

GOALS

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Apr Sept Lat / Long 6032/ -14669 Region PWS

Cost Shanng

050

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$1200

GEM Share Start-Up

$600

GEM Share Annual

$600

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
)Funded ActiVities

USGS (Alaska Bioi SCI Center) USFWS Alaska Mantlme NWR

MMS

Seabird Monltonng (GOA, Cook Inlet, Kodiak PWS) Forage Fish MonitOring (GOA,
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVironmental Studies

PrOjected Start 10/01/02 Projected Completion

Monltorrng or Research Monltorrng
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GEM MOnitoring & Research Plan Component Description
Component No 04A

Monitor Murres & Kittiwakes (Boat Survey) Puale Bay

This component will support boat-based surveys to collect data dUring the breeding season on seabird
populations The Northern Cross approach organizes mOnitoring of seabirds and their prey base of
forage fishes around the spatial structure (a cross) defined by the key features of the oceanography of
the NGOA The long aXIs of the cross runs from waters Just outside Prince William Sound down the
Shellkof Strait to the vIcinity of King Cove, and the short aXIs runs from central Cook Inlet through the
Barren Islands to the southeast of Kodiak The Northern Cross straddles the most productive area of
the NGOA, runs both perpendicular and parallel to the Alaska Coastal Current (ACC) covers a large
enough geographic area to allow comparison of areas of high and low primary productivity and bUIlds
upon historical sampling programs for seabirds and forage fish In the NGOA

Murre and kittiwake biology (population Size, productivity for kittiwakes only phenology) and diet (adult
and chick diet composition)

Every 3 years Where Alaska Peninsula

THEME Seabirds

Title

Description

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat 1Long 5768/ -15548

QUESTION Food

Region KAP

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

ENSO PDO, anthropogenic Impacts, changes In marine food webs

GOA trophIc dynamiCs, seabird population dynamiCs

Climate regime shift GOA trophic dynamiCs

State of the Gulf Index, ecosystem status

Seabird populalron trends

COST ESTIMATES

Cost Sharing

015

CONNECTIONS

Start-Up Cost

$183

Annual Operating Cost

$183

GEM Share Start-Up

$156

GEM Share Annual

$156

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVIties

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Maritime NWR)

MMS (OCSES)

Seabird MonitOring (GOA, Cook Inlet, Kodiak, PWS), Forage Fish MonitOring (GOA
Cook Inlet Kodiak, PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, USFWS/USGS Seabird Status and Trends, MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 10101/02 Projected Completion

MOnitOring or Research MonitOring

\
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GEM Momtorlng & Research Plan Component Description
Component No 048

Monitor Murres & Kittiwakes (Boat Survey) Ugalushak Island

This component Will support boat-based surveys to collect data dunng the breeding season on seabird
populations The Northern Cross approach organizes monitoring of seabirds and their prey base of
forage fishes around the spatial structure (a cross) defined by the key features of the oceanography of
the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters Just outSide PWS
down the Shellkof Strait to the vIcinity of King Cove and the short aXIs runs from central Cook Inlet
through the Barren Islands to the southeast of Kodiak The Northern Cross straddles the most
productive area of the NGOA, runs both perpendicular and parallel to the Alaska Coastal Current
(ACC), covers a large enough geographic area to allow comparison of areas of high and low pnmary
prodUCtiVity, and bUilds upon hlstoncal sampling programs for seabirds and forage fish In the NGOA

Murre and kittiwake biology (population sIze, productiVity for kittiwakes only phenology) and diet (adult
and chick diet composItion)

Every 3 years Where Alaska Peninsula

HEME Seabirds

Title

Descnptlon

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat 1Long 5678/ -15685

QUESTION Food

Region KAP

GOALS

Detect

Understand

°redlct

/linform

Solve

PRODUCTS

ENSO, PDO, anthropogenic Impacts changes In manne food webs

GOA trophic dynamiCs seabird population dynamiCs

Climate regime shift GOA trophic dynamiCs

State of the Gulf Index, ecosystem status

Seabird population trends

COST ESTIMATES

Cost Shanng

015

CONNECTIONS

Start-Up Cost

$183

Annual Operating Cost

$183

GEM Share Start-Up

$156

GEM Share Annual

$156

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActIVIties

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Mantlme NWR)

MMS (OCSES)

Seabird MOnltonng (GOA, Cook Inlet, Kodiak, PWS), Forage Fish MOnitOring (GOA,
Cook Inlet, Kodiak, PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVironmental Studies

Projected Start 10101/02 Projected Completion

MOnltonng or Research MOnltonng



GEM MOnltonng & Research Plan Component Description
Component No 04C

MOnitor Murres & Kittiwakes (Boat Survey) Chlswell Islands

This component will support boat-based surveys to collect data dUring the breeding season on seabird
populations The Northern Cross approach organrzes monrtorlng of seabirds and their prey base of
forage fishes around the spatial structure (a cross) defined by the key features of the oceanography of
the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters Just outSide Prince
Wilham Sound down the Shellkof Strait to the VIcinity of King Cove, and the short aXIs runs from central
Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern Cross straddles the
most productive area of the NGOA, runs both perpendicular and parallel to the Alaska Coastal Current
(ACC) covers a large enough geographic area to allow comparison of areas of high and low primary
produCtiVity, and bUilds upon historical sampling programs for seabirds and forage fish In the NGOA

Murre and kittiwake biology (population Size, productivity for kittiwakes only, phenology) and diet (adult
and chick diet composition)

Every 3 years Where Chlswell Islands, Resurrection Bay SE Seward

THEME Seabirds

Title

Description

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat 1Long 5967 I -14967

QUESTION Food

Region NGOA

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

ENSO PDO Anthropogenic Impacts Changes In marine food webs

GOA trophic dynamics, Seabird population dynamics

Climate regime shift GOA trophic dynamics

State of the Gulf Index Ecosystem status

Seabird population trends

COST ESTIMATES

Cost Sharing

015

CONNECTIONS

Start-Up Cost

$183

Annual Operating Cost

$183

GEM Share Start-Up

$156

GEM Share Annual

$156

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USGS (Alaska Bioi SCI Center) 1USFWS (Alaska Maritime NWR)

MMS (OCSES)

Seabird Monitoring (GOA, Cook Inlet, Kodiak, PWS), Forage Fish MOnltormg (GOA
Cook Inlet, Kodiak, PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design, USFWS/USGS Seabird Status and Trends, MMS Outer Continental Shelf
EnVIronmental Studies

PrOjected Start 10101/02 PrOjected Completion

MOnitoring or Research Monitoring
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 05

HEME Nearshore Plants & DISCIPLINE Marine Mammals
Animals

QUESTION Interactions Food. Habitat.
Removals

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

MOnitor Sea Otter Abundance, ProductiVity, SurvIval & BehaVIor

Sea otters change the specIes composition and relative abundances of ammals and plants In the
habitats which they occupy In nearshore marine habitats In conjunction with studies at the Nearshore
Benthic Biodiversity Stations (see Component No 1). basIc sea otter surveys conducted by
management agencies would be supplemented for Interpretation of change In these environments

Sea otter abundance. distribution and age composition

Every year Where Cook Inlet PWS, Kenai Fjords, Kodlak/AK Pemnsula

TBA Lat! Long 60 75 / -148 00 Region All

PRODUCTS

Food web changes

Changes In nearshore ecosystem

Sea otter population dynamics

Nearshore ecosystem status, State of Gulf Index

Health of nearshore

COST ESTIMATES

) Cost Sharing

a50

CONNECTIONS

Start-Up Cost

$120 a
Annual Operating Cost

$120 a
GEM Share Start-Up

$60 a
GEM Share Annual

$60 0

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActIVities

001 NOAA. Packard Foundation

Projected Start Projected Completion

Monitoring or Research Momtorlng
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 06

Biennial State of the Gulf Symposium

SCientists from Alaska and the world speak to the public on the state of the Gulf of Alaska ItS climate
and ecosystems A sCientific keynote speaker selected one to two years In advance through a grant
award process descrrbes the State of the Gulf Index (SGI) and how It relates to a biological or
geophysical question of understanding ecological change In the speaker's area of specialization GEM
supports preparation of the paper In the State of the Gulf Index component A policy keynote speaker
talks about challenges In resource management and the degree to which the SGI and Its components
are helping to meet those challenges Other talks descrrbe GEM mOnltonng and research Talks are
aimed at general audiences With emphaSIS on graphiC vIsualization of sCientific Information In a
geographic context SCientists meet and exchange technical information In poster sessions and
special purpose seminars before andlor after the State of the Gulf presentations for the public

Manuscnpts, reprrnts, oral presentations

Every 2 years Where NA

THEME SynthesIs

Title

Descrrptlon

Measurement

Frequency

Season NA

DISCIPLINE Interdisciplinary

Lat 1Long NAI NA

QUESTION Interactions Food, Hat
Removals

Region All

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

State of Gulf Index

Health of the GOA ecosystem

Impact of changes In GOA

Symposium proceedings, abstracts and links on web presentations on web

A poliCy scorecard

COST ESTIMATES

Cost Shanng

000

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

Start-Up Cost

$500

Alaska Sea Grant

State of the Gulf Index

PICES meeting

Annual Operating Cost

$500

GEM Share Start-Up

$500

GEM Share Annual

$500

Projected Start 10/01/03 Projected Completion

MOnltonng or Research Research

)
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GEM MOnltormg & Research Plan Component Description
Component No 07

rlEME Support Services DISCIPLINE Support Services QUESTION Support Services

Region AllI

Data Management

Data management capabilities are essential In order to serve the purposes of providing Integrated and
synthesized Information to the public, resource managers, Industry, and policy makers GEM needs to
have data management and linking capabilities that allow all Interested people to readily find
Information relevant to GEM activities and allied programs By the most efficient and economical
means available GEM will bUild a data archive containing long time series of key parameters that
descnbe the health and diversity of the ecosystem In the northern Gulf of Alaska The data archive
would be a particularly Important source for unpublished data from Restoration and GEM projects that
would be accessible for synthesIs by concerned sCientists and others Information on data
management approaches and options Will be available from the final report of Restoration Project
00455

Web site, text, data metadata

Where

Lat I Long

Title

Descnptlon

Measurement

Frequency

Season

GOALS PRODUCTS

Detect

Understand

Predict

nform

Solve

Support function

Support function

Support function

Absolutely essential to success of other Informing components

Support function

COST ESTIMATES

CostShanng

000

Start-Up Cost

$3000

Annual Operating Cost

$3000

GEM Share Start-Up

$3000

GEM Share Annual

$3000

CONNECTIONS

NOAA 001 USFS ADEC ADF&G

All

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM Restoration Project 00455, PICES
Funded Activities

Projected Start 10101/02

Monltonng or Research

Projected Completion
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GEM MOnltormg & Research Plan Component Description

Title Alaska Coastal Current Deep Station Yakataga

Description This component will support a bottom mooring to detect changes In phYSical parameters to be used In
understanding the state of the Gulf of Alaska In relation to biological produCtiVity and human use

Measurement Temperature, sallmty, current velocity and direction, sea level (bottom pressure)

Frequency Every year Where Yakataga

Season All year Latl Long 5950 I -141 75 Region NGOA

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PDO NPI, SGI

PDO, NPI, SGI, phySical models

GOA circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$115 a
Annual Operating Cost

$35 a
GEM Share Start-Up

$115 a
GEM Share Annual

$35 a

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NOM (NOS, NMFS)

State of the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model

GLOBEC FOCI ARGO Drogues GOOS C-GOOS GODAE

Projected Start 10/01/02 Projected Completion

Momtorlng or Research Monltonng
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GEM MOnltormg & Research Plan Component Description
Component No 09

MOnitor Kittiwakes Prince William Sound

This component will support monitoring of total population and productivity of all 27 kittiwake colonies In
Prince William Sound Annual data Input Into the Alaska Seabird Colony Catalog database and the
Pacific Seabird MOnitOring Database

A total population count and total productivity of kittiwake colonies In Prince William Sound, clutch sIze
at 10 colonies

Every year Where Prince William Sound

HEME Seabirds

Title

Description

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat / Long 6040 I -14700

QUESTION Interactions Food, Habitat

Region PWS

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PDO Food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and marine mammals

Fishery management, State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

CostShanng

050

CONNECTIONS

Start-Up Cost

$100

Annual Operating Cost

$100

GEM Share Start-Up

$50

GEM Share Annual

$50

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USGS (Alaska SCience Center) USFWS (Alaska Mantlme NWR)

MMS OCSES

State of the Gulf Index, Northern Cross Projects MOnitOring of forage fish and
epl-benthlc ecosystem, Nearshore forage fish surveys, Seabird colony surveys, Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends, MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 05/01/03 Projected Completion

MOnltonng or Research Monrtorlng



GEM MOnitoring & Research Plan Component Description
Component No 10A

THEME Coastal Processes DISCIPLINE PhYSical, Geochemical & Chemical
Oceanography & Effects of Climate

QUESTION Interactrons Food,
Removals

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Manne Weather Station Seal River

A surface deployed "deep ocean buoy" with multiple sensors will collect the standard National Weather
Service (NWS) observations for navigational stations. will also serve as a platform and moonng for
other sensors, surface and deep

Air and sea surface temperature wind direction and velocity, wave height others

Every year Where Yakataga

All year Lat 1Long 5950 I -141 75 Region NGOA

PRODUCTS

PDO, NPI, SGI

PDO NPI SGI, phySical models

Weather forecasts, GOA circulation model

State of the Gulf Index

Weather conditions pUblic safety

COST ESTIMATES

Cost Shanng

075

CONNECTIONS

Start-Up Cost

$1500

Annual Operating Cost

$750

GEM Share Start-Up

$375

GEM Share Annual

$188

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

NWS DOD

U S Coast Guard, NOAA (NOS NMFS) NSF

Alaska Coastal Current Deep Station One, weather forecasting, State of the Gulf Index,
Gulf of Alaska Coupled Circulation Hydrological Model

NWS forecasts, GLOBEC, FOCI, ARGO Drogues, GOOS, C-GOOS, GODAE

Projected Start 10101102 Projected Completion

MOnltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 108

HEME Coastal Processes DISCIPLINE Physical, Geo~hemlcal & Chemical QUESTION Interactions Food,
Oceanography & Effects of Climate Removals

Title

Descnptlon

Measurement

Frequency_

Season

GOALS

Manne Weather Station Prince William Sound

A surface deployed "deep ocean buoy" with multiple sensors will collect the standard National Weather
Service (NWS) observations for navigational stations, will also serve as a platform and mooring for
other sensors surface and deep

Air and sea surface temperature wind direction and velOCity, wave height, others

Every year Where Prince William Sound

All year Lat I Long 6000 I -14675 Region PWS

PRODUCTS

NWS DOD

U S Coast Guard NOAA (NOS NMFS) OSRI

Alaska Coastal Current Deep Station One, weather forecasting, State of the Gulf Index,
Gulf of Alaska Coupled Circulation Hydrological Model

NWS forecasts GLOBEC FOCI ARGO Drogues, GOOS, C-GOOS, GODAE

PDO, NPI, SGI

PDO NPI SGI physical models

Weather forecasts, PWS circulation model

State of the Gulf Index

Weather conditions public safety

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

) Cost Shanng
~~/

075

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

Start-Up Cost

$1500

Annual Operating Cost

$750

GEM Share Start-Up

$375

GEM Share Annual

$188

(

Projected Start 10/01/02 Projected Completion

MOnltonng or Research Monitoring
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GEM MOnitoring & Research Plan Component Description
Component No 11A

THEME Coastal Processes DISCIPLINE Biological Oceanography QUESTION Food

Alaska Coastal Current Montague Canyon StatIons

This component will support monltorrng to address key questions regarding 1) seasonal and
Interannual varrability In oceanographic structure, nutrrents, phytoplankton production, zooplankton
assemblages, condition, and production, and 2) how this varrability may relate to vanatlons In biological
production In Prrnce William Sound, Cook Inlet, and Kodiak 3) how varrations In shelf properties and
cross-shelf exchange affect Inshore biological productiVity, and 4) how 2 and 3 above are linked to
physical forcing on a wider geographic scale Productlvltres inside Prrnce William Sound Cook Inlet
and Kodiak waters are linked to processes on the continental shelf to the east and northeast Renewal
of nutrrents and planktonic species In the Inshore regions largely depends on exchange processes
occurring over the shelf and slope MOnltorrng IS essential to understand processes on the shelf and
over the slope such as transport of nutrrents and carbon, water masses plants and animals and others
Such processes regulate the magnitude and pattern of biological productrvlty across wide areas,
ultimately determining the flsherres yield for thiS region Measurements from nearshore to offshore of
productIVIty and species compOSition of phytoplankton and zooplankton, macronutnents and
mlcronutrlents near the surface and at depths InacceSSible to satellite measurements are essential to
understanding biological productivity "upstream" of the Critically Important forage and commercIal fish
species The marrne transect IS a time serres of observations around which observations from
satellites and ships of opportunity may be organized

Temperature salinity nutnent content, species compOSition, exchange of nutnents phytoplankton and
zooplankton between offshore and Inshore, and distinct biological production processes occurring on
the shelf and slope

Every 3 years Where Montague Island to MIddleton Island Area

Title

Descrrptlon

Measurement

Frequency

Season

GOALS

Fall

PRODUCTS

Lat / Long 5775/ -15250 Region PWS NGOA

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Components multiple -- PDO NPI SGI

PDO NPI SGI phySical models

GOA circulation model

SGI

TBA

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$1500

Annual Operating Cost

$1500

GEM Share Start-Up

$1500

GEM Share Annual

$1500

ADF&G NOAA (PMEL NMFS/AFSC)

Other ACC stations

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM GLOBEC GOOS C-GOOS
Funded ActiVities

PrOjected Start WI01/02 PrOjected Completion

Monltonng or Research Monltonng
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GEM MOnltonng & Research Plan Component Description
Component No 11 B

-fEME Coastal Processes DISCIPLINE Biological Oceanography QUESTION Food

Title

Description

Measurement

Frequency
,- ~'.,

~eason

GOALS

Detect

Understand

Predict

Inform

Solve

Alaska Coastal Current Afognak Stations

This component will support monitoring to address key questrons regarding 1) seasonal and
Interannual variability In oceanographic structure, nutrients, phytoplankton production, zooplankton
assemblages, condition, and production, and 2) how thiS vanablllty may relate to vanatlons In bIological
production In Pnnce William Sound, Cook Inlet, and Kodiak, 3) how vanatlons In shelf properties and
cross-shelf exchange affect Inshore biological productIVIty, and 4) how 2 and 3 above are linked to
physical forCing on a wider geographic scale ProductlVltres inside Pnnce William Sound, Cook Inlet,
and Kodiak waters are linked to processes on the continental shelf to the east and northeast Renewal
of nutnents and planktonic species In the Inshore regions largely depends on exchange processes
occurrrng over the shelf and slope MOnitoring IS essential to understand processes on the shelf and
over the slope such as transport of nutrients and carbon, water masses, plants and animals and others
Such processes regulate the magnitude and pattern of biological productiVity across Wide areas,
ultimately determining the fishenes yield for thiS region Measurements from nearshore to offshore of
produCtiVity and species composition of phytoplankton and zooplankton, macronutnents and
mlcronutnents near the surface and at depths Inaccessible to satellite measurements are essential to
understanding biological productiVity "upstream" of the cntlcally Important forage and commercial fish
species The manne transect IS a time series of observations around which observations from
satellites and ships of opportUnity may be organized

Temperature, salinity, nutnent content, species composition, exchange of nutrients phytoplankton, and
zooplankton between offshore and Inshore, and distinct biological production processes occumng on
the shelf and slope

Every 3 years Where Afognak to Continental Shelf break

Fall Lat 1Long 5875/ -15225 Region KAP, NGOA

PRODUCTS

Components multiple PDO, NPI SGI

PDO NPI SGl, phySical models

GOA Circulation model

SGI

TBA

COST ESTIMATES

Cost Shanng

000

CONNECTIONS

Start-Up Cost

$1500

Annual Operating Cost

$1500

GEM Share Start-Up

$1500

GEM Share Annual

, $1500

ADF&G NOAA (PMEL NMFS/AFSC)

Other ACC stations

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM GLOBEC GOOS, C-GOOS
-unded Activities

Projected Start 10101/02 Projected Completion

Monltonng or Research Momtonng



GEM Monttormg & Research Plan Component Description
Component No 11 C

THEME Coastal Processes DISCIPLINE Physical Geochemical &Chemical
Oceanography & Effects of Climate

QUESTION Interactions Food,
Removals

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Alaska Coastal Current Seward Stations

This component will support mOnltonng to address key questions regarding 1} seasonal and
Interannual variability In oceanographic structure, nutnents, phytoplankton production, zooplankton
assemblages condition, and production, and 2} how this vanabillty may relate to variations In biological
production In Prince William Sound, Cook Inlet, and Kodiak, 3} how vanatlons In shelf properties and
cross-shelf exchange affect Inshore biological productiVity, and 4} how 2 and 3 above are linked to
physical forcing on a wider geographic scale Productlvltles Inside Prince William Sound, Cook Inlet
and Kodiak waters are linked to processes on the continental shelf to the east and northeast Renewal
of nutrients and planktonic species In the Inshore regions largely depends on exchange processes
occurring over the shelf and slope MOnltonng IS essential to understand processes on the shelf and
over the slope such as transport of nutrients and carbon, water masses, plants and animals and others
Such processes regulate the magnitude and pattern of biological productiVity across wide areas,
ultimately determining the fishenes YIeld for thiS region Measurements from nearshore to offshore of
productiVity and species composItion of phytoplankton and zooplankton, macronutrlents and
mlcronutnents near the surface and at depths Inaccessible to satellite measurements are essential to
understanding biological produCtiVity "upstream" of the critically Important forage and commercial fish
species The manne transect IS a time series of observations around which observations from
satellites and ships of opportunity may be organized

Temperature, salinity, nutrient content, species composition, Inshore/offshore plankton exchange, and
distinct biological production processes occurring on the shelf and slope

Every 3 years Where Resurrection Bay, across shelf

All year Lat / Long 594/ -1495 Region NGOA

PRODUCTS

POO NPI SGI

POO NPI SGI phySical models

GOA Circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Shanng

a50

CONNECTIONS

Start-Up Cost

$3330

Annual Operating Cost

$333 a
GEM Share Start-Up

$1665

GEM Share Annual

$1665

NOAA (NOS NMFS) NSF

UAF

State of the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM GLOBEC FOCI GOOS GOOAE ARGO Drogues GOOS C-GOOS
Funded ActiVities

Projected Start 10101/04 Projected Completion

Monltonng or Research Monltonng
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GEM Monatormg & Research Plan Component Descnptlon
Component No 11 D

riEME Coastal Processes DISCIPLINE Physical, Geochemical & Chemical
Oceanography & Effects of Climate

QUESTION Interactions Food,
Removals

Title

Description

Measurement

Frequency

Season

.iOALS

Detect

Understand

Predict

Inform

Solve

Alaska Coastal Current Hlnchlnbrook Stations

This component Will support monrtorlng to address key questions regarding 1) seasonal and
Interannual variability In oceanographic structure, nutrients, phytoplankton production, zooplankton
assemblages, condition, and production and 2) how this variability may relate to variations In biological
production In Prince William Sound Cook Inlet, and Kodiak, 3) how variations In shelf properties and
cross-shelf exchange affect Inshore biological productivity and 4) how 2 and 3 above are linked to
physical forCing on a Wider geographic scale ProductlVltles InSide Prince William Sound Cook Inlet,
and Kodiak waters are linked to processes on the continental shelf to the east and northeast Renewal
of nutrients and planktonrc species In the Inshore regions largely depends on exchange processes
occurring over the shelf and slope MonitOring IS essential to understand processes on the shelf and
over the slope such as transport of nutrients and carbon, water masses, plants and animals and others
Such processes regulate the magnitude and pattern of biological productiVity across Wide areas,
ultimately determining the fisheries Yield for thiS region Measurements from nearshore to offshore of
productiVity and species composition of phytoplankton and zooplankton, macronutrlents and
mlcronutnents near the surface and at depths Inaccessible to satellite measurements are essential to
understanding biological prodUCtiVity "upstream' of the critically Important forage and commercial fish
species The manne transect IS a time series of observations around which observations from
satellites and ships of opportunrty may be organrzed

Temperature salinity current velOCity and direction sea level (bottom pressure)

Every year Where Hlnchlnbrook Entrance, across shelf

All year Latl Long 603/ -14675 Region NGOA

PRODUCTS

PD~ NPI, SGI

PD~ NPI SGI, phySical models

GOA Circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Sharing

050

CONNECTIONS

Start-Up Cost

$3330

Annual Operating Cost

$3330

GEM Share Start-Up

$1665

GEM Share Annual

$1665

OSRI NOAA (NOS NMFS) NSF

UAF

State of the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM GLOBEC, FOCI ARGO Drogues GOOS C-GOOS
Funded ActiVIties

PrOjected Start 10101/2004 PrOjected Completion

Monrtonng or Research Monrtonng
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GEM MOnltormg & Research Plan Component Description
Component No 11 E

THEME Coastal Processes DISCIPLINE Physical, Geochemical & Chemical
Oceanography & Effects of Climate

Title Alaska Coastal Current Prince William Sound Stations

QUESTION Interactions Food
Removals

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

This component Will support monltonng to address key questions regarding 1) seasonal and
Interannual variability In oceanographic structure, nutrients, phytoplankton production, zooplankton
assemblages, condition, and production and 2) how this variability may relate to variations In biological
production In Prince William Sound, Cook Inlet, and Kodiak, 3) how variations In shelf properties and
cross-shelf exchange affect Inshore biological productiVity, and 4) how 2 and 3 above are linked to
phySical forcing on a Wider geographic scale ProductlVltles InSide Prince William Sound Cook Inlet
and Kodiak waters are linked to processes on the continental shelf to the east and northeast Renewal
of nutrients and planktOniC species In the Inshore regions largely depends on exchange processes
occurring over the shelf and slope Monitoring IS essential to understand processes on the shelf and
over the slope such as transport of nutrients and carbon, water masses, plants and anrmals and others
Such processes regulate the magnitude and pattern of biological productivity across Wide areas
ultimately determining the fishenes yield for thiS region Measurements from nearshore to offshore of
productIVIty and species composItion of phytoplankton and zooplankton macronutnents and
mlcronutrlents near the surface and at depths inaccessible to satellite measurements are essential to
understanding biological productiVity "upstream" of the Critically Important forage and commercial fish
species The marine transect IS a time series of observations around which observations from
satellites and ships of opportunity may be organized

Temperature, salinity current velOCity and direction, sea level (bottom pressure)

Every 3 years Where "Black Hole" to Montague

All year Lat / Long 596/ -1495 Region PWS

PRODUCTS

PDO NPI, SGI

PDO NPI SGI phySical models

GOA circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Sharing

050

CONNECTIONS

Start-Up Cost

$3330

Annual Operating Cost

$3330

GEM Share Start-Up

$1665

GEM Share Annual

$1665

Cost Partners NOAA (NOS, NMFS) NSF

Other Partners UAF

Related GEM State of the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model
Components

Related Non-GEM GLOBEC FOCI ARGO Drogues GOOS C-GOOS
Funded ActiVities

Projected Start 10/01/04 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 12

Monitor Murres & Kittiwakes Chiniak Bay

Count total population and total productIVIty of kittiwake colonies and total population of murre colomes
In Chiniak Bay, Kodiak Island Annual data Input Into the Alaska Seabird Colony Catalog database and
the PacIfic Seabird Momtonng Database

Kittiwake population and productIVIty, murre populations

Every year Where Chlnrak Bay, E Kodiak Island

HEME Seabirds

Title

Descnptlon

Measurement

Frequency

Season Summer

DISCIPLINE Seabird Ecology

Lat / Long 5750/ -15200

QUESTION Interactions Food, Habitat

Region KAP

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PDO Food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc communrty structure

Natural cycles, availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Shanng

050

CONNECTIONS

Start-Up Cost

$100

Annual Operating Cost

$100

GEM Share Start-Up

$50

GEM Share Annual

$50

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USFWS

USGS ADF&G (Hernng Surveys)

Seabird Monltonng (GOA, Cook Inlet Kodiak PWS) Forage Fish Monltonng (GOA
Cook Inlet, Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends, MMS Outer Continental Shelf
EnVironmental Studies ADF&G Hernng Surveys

Projected Start 06/01/03 Projected Completion

MOnltonng or Research Monrtonng



GEM MOnitoring &Research Plan Component Descnptlon
Component No 13

State of the Gulf Index

Calculate and publish Indicators of the aggregate state of the Gulf of Alaska ecosystem, and status of
Individual areas of Interest such as birds, shellfish, mammals, fish, climate, human use, contaminants
Assemble and maintain for the public credible time senes of geophySical and biological data indicative
of the State of the Gulf (pnmary) and the states of Individual resources and human uses (secondary)

Multiple time senes geophySical and biological charactenstlcs

Every year Where NA

THEME SynthesIs

Title

Descnptlon

Measurement

Frequency

Season N/A

DISCIPLINE Interdisciplinary

Lat I Long NA/ NA

QUESTION Interactions Food, Hal
Removals

Region All

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

State of the Gulf Index

Key time senes State of the Gulf Index

Key time senes

State of the Gulf Index

State of the Gulf Index

COST ESTIMATES

Cost Shanng

a 50

Start Up Cost

$85 a
Annual Operating Cost

$85 a
GEM Share Start-Up

$425

GEM Share Anr' ,,,,I,

$425

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

-
ADEC ADF&G DOl, NOAA USFS DNR

Biennial State of the Gulf Symposium (Including keynote speaker)

Projected Start 10101/02 Projected Completion

MOnltonng or Research Research
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GEM MOnltormg & Research Plan Component Description
Component No 14

-1EME Forage Fish DISCIPLINE Manne & Fish Ecology

Title Manne Reserve Network Identification

QUESTION Habitat

(

Descnptlon

)
"

Fishery managers are keenly Interested In establishing manne no-take reserves (MRs) as an additional
management tool MRs protect biodiversity allow overflshed populations to recover, reduce bycatch,
protect habitat, reserve a portion of spawning stock biomass protect a portion of the stock from fishery
selectivity buffer errors In management actions or stock assessments, and allow separation of the
effects of enVIronment and flshenes on fish populations GEM requires a framework for mOnltonng
changes In fish populations SpeCIfic actiVities for this component Include
1) Inventory and map nearshore manne habitats from Pnnce William Sound to Kodiak Island uSing
hydroacoustlc surveys (side-scan or multi-beam sonar) and ground-truthlng with a remotely operated
vehIcle (ROV) Initial efforts would be focused on mapping habitats of pelagiC and demersal shelf
rockfish and lingcod The area mapped would be a function largely of the level of available funding
Mapping of benthiC habitat could conceIvably be conducted concurrent wIth monltonng of physical
oceanographic conditions (salinity temperature)
2) Combine the information from habitat surveys and commercial and recreatlonallandmgs data to
Identify potential mOnltonng sites encompassing a diverse range of habitat types and harvest history
Include eXIsting Stellar sea lion rookenes as de-facto harvest refugla

One of the best pOSSible monltonng frameworks IS arguably a system of manne reserves
Establishment of MRs and monltonng of long-lived species such as rockfishes and lingcod IS

consistent with the ecosystem approach embraced by GEM It Will clearly take many years to acqUire
and disseminate information needed to deSign an appropnate reserve system Including habitat
assessment and Inventory physical oceanography dlstnbutlon and stock structure of fish populations
and patterns of larval transport and settling USing GEM funds In conjunction with agency funding to
gather this data serves a dual purpose It establishes a framework for GEM mOnltonng and proVides
the vehicle for establishing a long-term management strategy for manne species at nsk of overharvest

In the long-term monltonng would consist of penodlc collection of Information on species composition
(e g community nchness) relative abundance and size and age composItion AsseSSing relative
changes In these Indicators In many small areas may be more viable than estimating changes over
broad areas Methods used could Include but not be limited to
1) Standardized scuba surveys (line transect) to assess changes In the shallow water communities «
30 m) These could prOVide information on changes In species compOSition, denSity, and length
compOSition of pelagiC rockfishes lingcod greenlings and other shallow water species Changes In

abundance of Juvenile rockfish lingcod and other species would be examined In relation to
enVIronmental vanables such as temperature salinity and upwelling that are collected by other GEM
components
2) Standardized longline surveys could be used to survey deeper waters for changes In species
composItion as well as length and age compOSition Relative vanabillty In year class strength would be
examined In relation to time senes of environmental vanables
3) Once habitat aSSOCiations were understood and clusters of SUitable habitat mapped, lingcod
abundance could be monitored through open model mark-recapture expenments In defined areas
Lingcod can effectively be captured and tagged uSing Jig and dingle bar gear with limited bycatch It
may also be pOSSible to examine food habits of these large predators and relate changes In diet to
relative changes In abundance of prey species

Define biological and geophySical charactenstlcs of manne reserves

Where PWS Kenai Peninsula Cook Inlet KodlaklAK Peninsula

Measurement

Frequency

)eason

GOALS PRODUCTS

Latl Long 5640/ 1545 Region All

Detect

Understand

Component separation of changes due to environmental effects and changes due to fishery effects

Effects of flshenes on manne ecosystem

P::!rJP A-'':/1



GEM MOnltonng &Research Plan Component Descnptlon
I-'redlct t:TTects or rlsnenes on manne ecosystem

Inform

Solve

COST ESTIMATES

Fishery management SGI

Harvest management tools, managing fishenes for long-term sustained yield

Cost Shanng

067

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$1000

GEM Share Start-Up

$330

GEM Share Annual

$330

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

ADF&G, OSRI, NMFS, Packard, Pew Chantable Trust

PWSSC NOAAlNURP

Nearshore Benthic Biodiversity Stations Kenai Fjords, PWS and Cook Inlet, Rockfish
and Lingcod as Sentinel Species In Manne Reserves

Magnuson-Stevens habitat definitions, Alaska Board of Flshenes regulatory actions,
C-GOOS (CONNS)

Projected Start 10101/02 Projected Completion 913012007

MOnltonng or Research Research

,
)
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GEM MOnltonng & Research Plan Component Descnptlon
Component No 15

-lEME Forage Fish DISCIPLINE Marine & Fish Ecology QUESTION Interactions Habitat,
Removals

Title

Description

r""-,,\
Yleasurement

requency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Nearshore Rockfish & LIngcod as Sentinel Species for Marine Reserves

Rockfish and lingcod are long-lived manne species with individuals and populations that Integrate
enVIronmental conditions Within fixed areas over long periods of time The marine reserve approach to
conservation of manne resources IS especially appropriate for nearshore rockfish stocks In the northern
Gulf of Alaska This component will develop a monitoring program for rockfish that Includes stock
assessment techniques Including fishery-Independent surveys to Index relative abundance ActIVIties
Will Include
1) Increased sampling of commercial and recreational harvests for genetic differentiation If warranted
Current genetic studies are comparing broad areas, but If differences are found, more intensive
sampling along boundaries would be useful
2) In Situ tagging of yelloweye and other demersal species with SOniC tags to examine short and
long-term movements of adults among Identified clusters of habitat
3) Investigation of decompression Injury and survival of demersal rockfishes as a function of depth of
capture and handling and release methods Limited work done so far Indicates ranges of depth that are
SUitable for capture with minimal mortality In addition, there are at least three handling and release
methods that show promise In redUCing the mortality of released fiSh, but they have not been ngorously
Investigated Knowledge gained from such an expenment would reduce bycatch mortality In fishenes
and could Increase the success of tagging and other assessment programs
AnalysIs of project data and Interpretation of eXisting data Will be applied to the task of establishing
marine reserves In Prince William Sound and the outer Kenai Peninsula for application to all areas In
the northern Gulf of Alaska

Metncs of rockfish abundance and age structure

Every year Where PWS outer Kenai Peninsula

All year Lat I Long 60 00 / -149 25 Region PWS, NGOA

PRODUCTS

Component

Nearshore ecosystem

GOA trophiC dynamiCS

Ecosystem status

Fishery management, SGI

COST ESTIMATES

Cost Sharing

050

CONNECTIONS

Start Up Cost

$1000

Annual Operating Cost

$1000

GEM Share Start-Up

$500

GEM Share Annual

$500

Cost Partners

Other Partners

Related GEM
,Components

OSRI ADF&G Packard

NMFS PWSSC

Nearshore BenthiC BiodiverSity Stations Kenai Fjords PWS and Cook Inlet Manne
Reserve Network Identification

~elated Non-GEM Magnuson Stevens habitat definitions Alaska Board of Fisheries regulatory actions
Funded ActiVities C GOOS (CONNS)

PrOjected Start 1% 1/02 PrOjected Completion

MonitOring or Research Research
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GEM MOnltormg &Research Plan Component Description

Component No 16

Database Management for Gulf of Alaska Seabirds

Annual data Input Into the Alaska Seabird Colony Catalog database and the Pacific Seabird MOnitoring
Database, to be made available on the Internet for the public to use Manage the Seabird Colony
Catalog and the PaCific Seabird Monitoring Database for all data collected by the Gulf of Alaska
seabird mOnitoring components for Gulf of Alaska, Cook Inlet, Kodiak, and Prince William Sound

Seabird Colony Catalog, PaCific Seabird Monitoring Database

Every year Where

THEME Seabirds

Title

Description

Measurement

Frequency

Season

GOALS

DISCIPLINE Seabird Ecology

Latl Long

PRODUCTS

I

QUESTION Food

Region All

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

ENSO, PDO, anthropogenic Impacts, changes In marine food webs, food stress, seabird population
trends

GOA trophiC dynamics, seabird population dynamics

Climate regime shift, GOA trophiC dynamics

State of the Gulf Index, ecosystem status

Seabirds are Indicators of marine ecosystem health

Cost Sharing

090

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$1200

GEM Share Start-Up

$120

GEM Share Ann

$120

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska Bioi SCI Center) I USFWS (Alaska Maritime NWR)

MMS (OCSES)

Seabird Monitoring (GOA, Cook Inlet Kodiak PWS), Forage Fish MOnitoring (GOA,
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVIronmental Studies

Projected Start 10101/02 Projected Completion

MOnitoring or Research MOnitoring
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GEM MOnltormg & Research Plan Component Description
Component No 17A

Forage Fish SynthesIs

Penodlc award to relate geophysical measures to biological data relevant to forage fish theme by
statistical correlative analyses, or through deterministic numencal modellng,or both Cntlque of present
forage fish monltonng programs and recommendations for Improvements Present paper at the State
of the Gulf Symposium and publish In peer-reviewed Journal One of five awards In the follOWing
themes (see related components)
Forage fish
Seabirds
Nearshore plants and animals
Terrestnal linkages
Coastal processes

Manuscnpts, repnnts, oral presentations

Every 2 years Where NA

HEME SynthesIs

Title

Descnption

Measurement

Frequency

Season NA

DISCIPLINE Interdisciplinary

Lat I Long NA/ NA

QUESTION Interactions Food, Habitat,
Removals

Region All

GOALS

Detect

Understand

'redlct
./

nform

Solve

PRODUCTS

Changes In forage fish, pnmary productiVity In GOA ecosystem

Links to PDO and upwelling, status of GOA ecosystem

Impact of physical change In fish and GOA manne ecosystem

Symposium proceedings, abstracts and links on web presentations on web

A policy scorecard SGI, fishery management

COST ESTIMATES

CostShanng

000

CONNECTIONS

Start Up Cost

S500

Annual Operating Cost

5500

GEM Share Start-Up

$500

GEM Share Annual

$500

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActIVIties

State of the Gulf Index, State of the Gulf Symposium, other SyntheSIS Components
(harbor seal, seabirds sea otter, terrestnal linkages)

PICES meeting

Projected Start 10101/03 Projected Completion

Monrtonng or Research Research



GEM MOnltormg & Research Plan Component Description
Component No 178

Seabird SynthesIs

Penodlc award to relate geophysical measures to biological data relevant to seabird theme by
statistIcal correlative analyses, or through deterministic numencal modeling or both Cntlque of
present seabIrd mOnltonng programs and recommendations for Improvements Present paper at the
State of the Gulf Symposium and publish In peer reviewed Journal One of five awards In the following
themes
Forage fish
Seabird
Nearshore plants and animals
Terrestnal linkages
Coastal processes

Manuscnpts, repnnts, oral presentations

Every 2 years Where NA

THEME SynthesIs

Title

Descnptlon

Measurement

Frequency

Season NA

DISCIPLINE InterdiscIplinary

Lat 1Long NAj NA

QUESTION Interactions Food, Hab
Removals

Region All

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

Change In GOA ecosystem

Links to PDO and climate change status of GOA ecosystem

Impact of change In GOA manne ecosystem

Symposium proceedings abstracts and links on web, presentations on web

A policy scorecard SGI causes of change In GOA ecosystem

COST ESTIMATES

CostShanng

000

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$500

GEM Share Start-Up

$500

GEM Share Annual

$500

State of the Gulf Index, State of the Gulf Symposium

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM PICES meeting
Funded Activities

Projected Start 10101/03 Projected Completion

MOnltonng or Research Research
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GEM MOnltonng & Research Plan Component Description
Component No 17C

Nearshore Plants & Animals SynthesIs

Periodic award to relate geophysical measures to biologIcal data relevant to nearshore plants and
anImals theme by statistical correlative analyses, or through deterministic numencal modeling, or both
Critique of present nearshore mOnltonng programs and recommendations for Improvements Present
paper at the State of the Gulf Symposium and publish In peer-reviewed Journal One of fIVe awards In

the followIng themes
Forage fish
Seabird
Nearshore plants and animals
Terrestnal linkages
Coastal processes

Manuscripts reprints oral presentations

Every 2 years Where NA

HEME SynthesIs

Title

Description

Measurement

Frequency

Season NA

DISCIPLINE Interdisciplinary

Lat I Long NAt NA

QUESTION Interactions Food, Habitat,
Removals

Region All

GOALS

Detect

Understand

]Jredlct

Inform

Solve

PRODUCTS

Change In nearshore envIronment

Link to marine processes, status of GOA ecosystem

Effects of change on nearshore resources

Symposium proceedings, abstracts and links on web, presentations on web

A polley scorecard SGI management applications

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$500

GEM Share Start-Up

$500

GEM Share Annual

$500

~-,
\
\

Cost Partners

Other Partners

Related GEM State of the Gulf Index, State of the Gulf Symposium
Components

Related Non-GEM PICES meeting
Funded ActiVities

Projected Start 10/01/03 Projected Completion

MonitOring or Research Research

)
JI

D~no A ':1.7



-- - -----------

GEM MOnltormg & Research Plan Component Description
Component No 170

THEME SynthesIs DISCIPLINE Interdisciplinary QUESTION Interactions Food, Habl
Removals

Title

Description

Terrestrial Linkages SynthesIs

Periodic award to relate geophysical measures to biological data relevant to terrestrial linkages theme
by statistical correlative analyses, or through deterministic numerical modeling, or both Critique of
present terrestrial linkages monitoring programs and recommendations for Improvements Present
paper at the State of the Gulf Symposium and publish In peer reviewed Journal One of five awards In
the following themes
Forage fish
Seabird
Nearshore plants and animals
Terrestrial linkages
Coastal processes

ManUSCripts reprints, oral presentations

Every 2 years Where NA

Measurement

Frequency

Season

GOALS

NA

PRODUCTS

Lat / Long NA/ NA Region All

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Change In coastal environment of NGOA

Interaction of marine and terrestrial systems With coastal enVIronment

Impact of change In GOA

Symposium proceedings abstracts and links on web presentations on web

A policy scorecard SGI

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$500

GEM Share Start-Up

$500

GEM Share Annual

$500

Cost Partners

Other Partners

Related GEM State of the Gulf Index State of the Gulf Symposium
Components

Related Non-GEM PICES meeting
Funded ActiVities

Projected Start 1% 1/03 Projected Completion

MOnitOring or Research Research

"
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GEM MOnitoring & Research Plan Component Description
Component No 17E

Coastal Processes SyntheSIS

PeriodiC award to relate geophySical measures to biological data relevant to coastal processes theme
by statistical correlative analyses, or through deterministic numerical modeling, or both Critique of
present coastal processes monitoring programs and recommendations for Improvements Present
paper at the State of the Gulf Symposium and publish In peer-reviewed Journal One of five awards In
the followmg themes (see related components)
Forage fish
Seabirds
Nearshore plants and animals
Terrestrial linkages
Coastal processes

Manuscripts, reprints, oral presentations

Every 2 years Where NA

HEME SynthesIs

Title

Description

Measurement

Frequency

Season NA

DISCIPLINE Interdisciplinary

Lat / Long NAJ NA

QUESTION Interactions Food Habitat,
Removals

Region All

GOALS

Detect

Understand

'Predict
)

nform

Solve

PRODUCTS

Changes In coastal processes

Effects of geophySical changes on biological resources

Climate regime shift

Symposium proceedings, abstracts and links on web presentations on web

A policy scorecard

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$500

GEM Share Start-Up

$500

GEM Share Annual

$500

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

State of the Gulf Index State of the Gulf Symposium. other SyntheSIS Components
(harbor seal, seabirds, sea otter, terrestrial linkages)

PICES meeting

Projected Start 10/01/03 PrOjected Completion

MonitOring or Research Research



GEM MOnltormg & Research Plan Component Description
Component No 18

THEME Terrestnal Linkages DISCIPLINE Physical, Geochemical & Chemical
Oceanography & Effects of Climate

QUESTION Interactions Habitat,
Removals

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Manne Contnbutlons to Terrestnal Productivity

Measure the Input of manne nitrogen In freshwater plants and animals and npanan zone plants and
animals from samples to be taken In conjunction with water quality and biological samples collected for
other programs Inputs of manne nutnents to some drainages are Important determinants of
productivity for many plant and animal species, Including ecologically, culturally and commerCially
Important species such as salmon, bald eagle, and brown bear Strong enVIronmental signals such as
the Pacific Decadal OSCillation (PDO) and EI Nino Southern OSCillation (ENSO) may be reflected In the
annual fluctuations of the amount of manne nitrogen relative to ItS freshwater counterpart Changes In

the productlvltles of indIVIdual resources, such as salmon, may be reflected In the ratios of manne to
terrestnal nitrogen In the bodies of individuals Aggregated ratios across species may proVide an Index
to the prodUCtiVity of the watershed that could be used by resource managers

Stable Isotopes of nitrogen In freshwater plants and animals, contaminants, water quality

Every year Where PWS, CI, Kodiak/AI< Peninsula, outer Kenai Peninsula

Summer/Fall Lat I Long 605/ -151 00 Region All

PRODUCTS

Changes In productiVity

Relation of manne Inputs to terrestnal productlvltles

Changes In productiVity

Flhery npanan zone, land management actions

Measure of effectiveness of anadromous fish management

COST ESTIMATES

Cost Shanng

025

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$500

GEM Share Start-Up

$375

GEM Share Annual

$375

Cost Partners

Other Partners

Related GEM
Components

Cook Inlet Keeper, ADEC, EPA, USGS, USFS

ADNR

MOnltonng Vegetation Responses to Recreational and Natural Disturbances, State of
the Gulf Index

Related Non GEM EMAP, ADEC surveys, USGS surveys
Funded ActiVities

PrOjected Start 10/01/02 PrOjected Completion 10/1/2007

MOnltonng or Research Monltonng

)
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GEM MOnitoring & Research Plan Component Description
Component No 19

HEME Support Services DISCIPLINE Support Services

Title Web-based & Other Communications

QUESTION Support Services

Description The draft GEM SCience Program (Apnl 2000) cites a GEM website as a major tool for disseminating
data and Interpreted and synthesized results from GEM to the public, stakeholders, and the greater
sCientific community This website could be along the lines of the Benng Sea and North Pacific Ocean
Theme Page which IS maintained by NOAA The site could prOVide access to GEM databases and
other products (e g metadata and bibliographies of reports and pUblications), as well as present and
discuss research results, program Information and evolvIng InSights about the northern Gulf of Alaska
manne ecosystem Another example of an effective tool for facIlitating exchange of data and research
IS the North PacifiC Manne SCience Organization (PICES) web site

This component would also fund other, non-web based commUnication actiVIties essential to serving
the needs of GEM actiVities and constituents, such as a newsletter or speCial publications

Web site and content Including hardware and software, publications

Where

Measurement

Frequency

Season

GOALS PRODUCTS

Lat / Long / Region All

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

PDO food web changes, State of the Gulf Index

Ocean/climate rn relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

CostShanng

000

CONNECTIONS

Start-Up Cost

$750

Annual Operating Cost

$750

GEM Share Start-Up

$750

GEM Share Annual

$750

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

ADEC NMFS, USFWS, USGS USFS, ADF&G

All components

Too numerous to list

Projected Start 10/01/02

Monltonng or Research

Projected Completion
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 20

THEME Seabirds DISCIPLINE Seabird Ecology QUESTION Food

Title

Descnptlon

Seabird Monltonng (Multiple Species) Middleton Island

MOnitor populations productivity survival and food habits of 6 species (black-legged kittiwake,
common murre pelagic cormorant, tufted puffin, rhinoceros auklet, and glaucous-winged gull)
Middleton Island IS strategically located to sample the Alaska Stream near the outer edge of the
continental shelf In the northern Gulf of Alaska Observations from as early as 1956 and regular
mOnltonng since the mid 1970's provide some of the longest and most complete time senes available
for any seabird colony In Alaska Unique Infrastructure on the Island enables manipulations and data
collection possible nowhere else This component Will measure 1) populations and productivity of
kittiwakes murres puffinS, gulls, cormorants, and auklets, 2) annual survival of kittiwakes and
cormorants and 3) diet information for kittiwakes gulls, cormorants, puffins and auklets Kittiwakes
and cormorants Will be observed at speCially constructed nesting ledges on the Sides of an abandoned
radar tower Supplemental feeding Will provide sensitive Indices of natural food availability both
between and within years ArtifiCial and accessible habitats for murres, puffins and auklets are also
under development Corticosterone and other blood chemistry Will be used to mOnitor health and
nutntlonal status Food delivenes to nestling tufted puffinS and rhinoceros auklets Will be used to
mOnitor changes In the forage fish community on the outer shelf

Populations and productivity of kittiwakes murres, puffins gulls cormorants and auklets, annual
survival of kittiwakes and cormorants diet Information for kittiwakes gulls cormorants puffins and
auklets

Every year Where Middleton Island

Measurement

Frequency

Season

GOALS

Apr Sept

PRODUCTS

Lat I Long 5944/ -14633 Region NGOA

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Component ENSO PDO anthropogenic Impacts changes In manne food webs food stress

GOA trophic dynamiCs seabird population dynamiCs

Climate regime shift GOA trophic dynamiCs

State of the Gulf Index ecosystem status

Seabirds are indicators of manne ecosystem health

Cost Shanng

075

CONNECTIONS

Start Up Cost

$1800

Annual Operating Cost

$1800

GEM Share Start-Up

$450

GEM Share Annual

$450

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

USGS (Alaska 8101 SCI Center)

MMS USFWS (Alaska Mantlme NWR)

Seabird MOnltonng (GOA Cook Inlet Kodiak PWS) Forage Fish MOnltonng (GOA
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVIronmental Studies

PrOjected Start 1% 1/02 PrOjected Completion

MonitOring or Research Monltonng
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 21

'-IEME Seabirds DISCIPLINE Seabird Ecology QUESTION Interactions Food, Habitat

Title

Descnptlon

Seabird Monltonng (Multiple Species) Forrester Island

Forrester Island (with two small adjacent Islands, Petrel and Lowne) IS the main center of diversity and
abundance for colonial seabirds In southeastern Alaska supporting more than 1 million IndIVIduals of
12 species This location affords the opportUnity to monitor several burrow-nesting specIes that are
otherwise under-represented In seabird monltonng efforts In the Gulf of Alaska Pnor work at Forrester
IS minimal Monltonng will Include field measurements made over a penod of 1-2 months from
mid-June to mid-August, emphasIzing production Indices from permanent plots of SIX species Food
delivenes to nestling tufted puffins and rhinoceros auklets will be used to monitor changes In the forage
fish community near the upstream end of the Alaska Coastal Current system Forrester I (54 95,
-13354), Petrel I (54 90, -133 55)

Numbers, productivity and/or food habits of tufted puffin, fork-tailed & Leach's storm-petrels, Cassin's
auklet ancient murrelet, and rhinoceros auklet, Including some food dellvenes

Every year Where Forrester Island

Measurement

Frequency

Season

GOALS

Summer

PRODUCTS

Lat / Long 54 95 / -13354 Region NGOA

USGS (Alaska SCience Center) USFWS (Alaska Mantlme NWR)

MMS OCSES

State of the Gulf Index Northern Cross Projects MOnltonng of forage fish and
epl-benthlc ecosystem Nearshore forage fish surveys, Seabird colony surveys, Seabird
boat surveys

RestoratIon projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, CCAMLR NMML UAF CIK KBNERR

PDO Food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management, State of the Gulf Index

Develop Indices of forage fish abundance

Detect
.r- Understand

J)redlct

,nform

Solve

COST ESTIMATES

Cost Shanng

050

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

Start-Up Cost

$600

Annual Operating Cost

$600

GEM Share Start-Up

$300

GEM Share Annual

$300

Projected Start 05/01/03 Projected Completion

MOnltonng or Research MOnltonng



GEM MOnltormg & Research Plan Component Descnptlon
Component No 22

THEME Seabirds DISCIPLINE Seabird Ecology QUESTION Interactions Food, Hal

Title

Description

Seabird Monitoring (Multiple Species) Semldl Islands

The Semldl Islands support the greatest diversity and abundance of breeding seabirds (2-3 millIon
birds of 20 species) found anywhere In the Gulf of Alaska Studies conducted In 18 years between
1976 and 1998 provide some of the longest and most detailed time senes available for any location In
Alaska Because of the Importance of the Semldls to North PaCific seabird popUlations the relative
accessibility of many species for observation, and the quality of hlstoncal data, this site IS targeted for
annual VISitS In the mOnitOring plan for the Alaska Mantlme National WildlIfe Refuge That level of
effort has not been achieved, however, due to InsuffiCient funding ThiS component will monitor
populations, productivity, and food habits of cliff-nesting seabirds (common and thick-billed murres,
black-legged kittiwakes, northern fulmars) and selected burrow/crevice nesters (horned and tufted
puffins fork-tailed and Leach s storm-petrels, Cassin's auklet, ancient murrelet) Base camp (Chowret
Island) Will be occupied for approximately four months, May-August Satellite operations on
nelghbonng Islands (Sukllk, Kallktlglk, Kateekuk) Will be conducted seasonally Standard protocols and
permanent plots established In pnor years Will be used Food deliveries to nestling tufted puffins and
rhinoceros auklets Will be used to mOnitor changes In the forage fish community In the VICinity of the
Semldl Islands

Populations, productiVity and food habits of cliff-nesting seabirds

Every year Where Semldl Islands

Measurement

Frequency

Season

GOALS

Summer

PRODUCTS

Lat / Long 5603/ -15673 Region KAP

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

POO food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles, availability of forage fishes for seabirds and marine mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

Cost Sharing

050

CONNECTIONS

Start-Up Cost

$800

Annual Operating Cost

$800

GEM Share Start-Up

$400

GEM Share Annual

$400

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

USGS (Alaska SCience Center) USFWS (Alaska Maritime NWR)

Seabird MonitOring (GOA Cook Inlet Kodiak, PWS) Forage Fish Monltonng (GOA
Cook Inlet Kodiak, PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVIronmental Studies, ADF&G Herring Surveys

Projected Start 06/01/03 Projected Completion

MonitOring or Research MonitOring
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GEM Monltormg & Research Plan Component Description
Component No 23

HEME Forage Fish DISCIPLINE Marine Mammals QUESTION Interactrons Food, Habitat,
Removals

Harbor Seal Abundance

Harbor seals undergo fong term f1uctatlons In abundance In response to factors currently poorly
understood, such as predation, harvest (removals), and availability of food, Including through
competItion from fisheries and other species Determination of the role of potentrally fluctuating food
Items such as forage fish species, and removals by subSistence harvest would supplement regular
agency mOnitoring of harbor seals

Harbor seal abundance distribution and age composition

Every year Where PWS Cook Inlet, Kodiak, Tudgldak Island

Title

Description

Measurement

Frequency

Season TBA Lat/Long 603/ -14780 Region All

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

Changes In harbor seal populations

Cause of these changes Impact of changes In forage fish and subSistence harvest

Impact of natural and human Induced changes on harbor seal populatron

Survival model, SGI

Improve management actions, regulations

COST ESTIMATES

Cost Sharing

090

CONNECTIONS

Start-Up Cost

$2000

Annual Operating Cost

$2000

GEM Share Start-Up

$200

GEM Share Annual

$200

Cost Partners

Other Partners

Related GEM
Components

001 NOAA (NMML) Packard

ADF&G

Nearshore Rockfish and lingcod as Sentinel Species for Marine Reserves, Marine
Reserve Network Identification

Related Non-GEM Restoration Project 00509 Harbor Seal Experimental DeSign
Funded ActiVities

Projected Start 10/01/02 Projected Completion

MOnitOring or Research MonitOring
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GEM Momtonng & Research Plan Component Descnptlon
Component No 24A

THEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habl

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Monitor Forage Fish & Epl-benthlc Ecosystem Chiniak

This component Will support an annual small-meshed (shnmp) bottom trawl survey to mOnitor the
benthic and epl-benthlc components of the ecosystem occupying stations that have been sampled
SInce the early 1970s CTD casts Will be taken at all trawl sites to link oceanic parameters with natural
dynamics of the Gulf of Alaska fish community The Northern Cross approach organizes monltonng of
seabirds and their prey base of forage fishes around the spatial structure (a cross) defined by the key
features of the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs
from waters Just outSide Pnnce William Sound down the Shellkof Strait to the VICInity of KIng Cove and
the short aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The
Northern Cross straddles the most productive area of the NGOA runs both perpendicular and parallel
to the Alaska Coastal Current (ACC) covers a large enough geographic area to allow companson of
areas of high and low pnmary productiVity, and bUilds upon hlstoncal sampling programs for seabirds
and forage fish In the NGOA

Species composition abundance and dlstnbutlon of nekton, temperature, salInity

Every year Where Chiniak Bay E-SE Kodiak Island

Summer Lat / Long 57 75/ -15233 Region KAP

PRODUCTS

PDO food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

CostShanng

033

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$800

GEM Share Start-Up

$804

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska Bioi SCI Ctr), ADF&G

KBNERR, NPFMC

State of the Gulf Index, Northern Cross Projects Mid-water trawl forage fish surveys
Nearshore forage fish surveys Seabird colony surveys, Seabird boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign GLOBEC FOCI, CCAMLR NMML, UAF

Projected Start 05/01/03 Projected Completion

Monltonng or Research Monltonng
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GEM MOnltormg & Research Plan Component Description
Component No 248

~EME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habitat

MOnitor Forage Fish & Epl-benthlc Ecosystem Kachemak Bay

This component Will support an annual small-meshed (shrrmp) bottom trawl survey to mOnitor the
benthic and epl-benthlc components of the ecosystem, occupying stations thaehave been sampled
since the early 1970s CTD casts Will be taken at all trawl sites to link oceanic parameters With natural
dynamics of the Gulf of Alaska fish community The Northern Cross approach organizes mOnltorrng of
seabirds and their prey base of forage fishes around the spatial structure (a cross) defined by the key
features of the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs
from waters Just outside Prince William Sound down the Shellkof Strait to the vIcinity of Kmg Cove, and
the short aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The
Northern Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel
to the Alaska Coastal Current (ACC), covers a large enough geographic area to allow companson of
areas of high and low pnmary productivity, and bUilds upon hlstoncal sampling programs for seabirds
and forage fish m the NGOA

Species composition abundance and dlstrrbutlon of nekton, temperature, salinity

Every year Where Kachemak Bay S Homer

Title

Descrrptlon

Measurement

Frequency

Season Summer Lat / Long 5950 / -151 67 Region CI

GOALS PRODUCTS

NMFS (Kodiak), USGS (Alaska Bioi SCI Ctr), ADF&G

KBNERR, NPFMC

State of the Gulf Index, Northern Cross Components Mid-water trawl forage fish
surveys Nearshore forage fish surveys, Seabird colony surveys, Seabird boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design GLOBEC, FOCI, CCAMLR NMML, UAF

PDO, food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management, State of the Gulf Index

Develop Indices of forage fish abundance

Detect

.r ~ Inderstand

)redlct

Inform

Solve

COST ESTIMATES

Cost Sharrng

033

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

Start-Up Cost

$1200

Annual Operating Cost

$800

GEM Share Start-Up

$804

GEM Share Annual

$536

(

Projected Start 05/01/03 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 24C

THEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION InteractIons Food, Hat

)Tltle

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

MOnitor Forage Fish & Epl-benthlc Ecosystem Chignik Bay

This component Will support an annual small-meshed (shnmp) bottom trawl survey to monitor the
benthic and epl-benthlc components of the ecosystem, occupyrng stations that have been sampled
since the early 1970s CTD casts Will be taken at all trawl sites to link oceanic parameters with natural
dynamics of the Gulf of Alaska fish community The Northern Cross approach organizes mOnltonng of
seabirds and their prey base of forage fIshes around the spatial structure (a cross) defined by the key
features of the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs
from waters Just outSIde Prince William Sound down the Shellkof Strait to the vlcrnlty of Krng Cove, and
the short aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The
Northern Cross straddles the most productive area of the NGOA runs both perpendicular and parallel
to the Alaska Coastal Current (ACC) covers a large enough geographic area to allow companson of
areas of high and low pnmary productiVity and bUilds upon historical sampling programs for seabirds
and forage fish In the NGOA

Species composItion abundance and dlstnbutlon of nekton, temperature, salinity

Every year Where Chignik Bay SW Kodiak

Summer Lat / Long 5642/ -15833 Region KAP

PRODUCTS

PDO food web changes SGI

Ocean/climate rn relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$800

GEM Share Start-Up

$804

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska SCI Ctr) ADF&G

KBNERR, NPFMC

State of the Gulf Index, Northern Cross Components Mid-water trawl forage fish
surveys, Nearshore forage fish surveys Seabird colony surveys, Seabird boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign GLOBEC FOCI CCAMLR, NMML UAF

Projected Start 05/01/03 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 240

HEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habitat

Region KAP5550 I -161 6Lat / LongSummer

Title Monitor Forage Fish & Epl-benthlc Ecosystem Pavlof Bay

Descnptlon This component will support an annual small-meshed (shnmp) bottom trawl survey to mOnitor the
benthic and epl-benthlc components of the ecosystem, occupying stations that have been sampled
since the early 1970s CTD casts will be taken at all trawl sites to hnk oceanic parameters with natural
dynamics of the Gulf of Alaska fish community The Northern Cross approach organizes mOnitoring of
seabirds and their prey base of forage fishes around the spatial structure (a cross) defined by the key
features of the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs
from waters Just outSide Prince Wilham Sound down the Shehkof Strait to the vIcinity of King Cove, and
the short aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The
Northern Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel
to the Alaska Coastal Current (ACC) covers a large enough geographic area to allow comparison of
areas of high and low pnmary productiVity and bUilds upon hlstoncal samphng programs for seabirds
and forage fish In the NGOA

Species composition, abundance and dlstnbutlon of nekton, temperature, sahnlty

Every year Where Pavlof Bay NW King CoveFrequency

Season

Measurement

GOALS PRODUCTS

Detect

Understand

Predict

Inform

Solve

PDO food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

CostShanng

033

Start-Up Cost

$1200

Annual Operating Cost

$800

GEM Share Start-Up

$804

GEM Share Annual

$536

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

NMFS (Kodiak), USGS (Alaska Bioi SCI Ctr) ADF&G

KBNERR, NPFMC

State of the Gulf Index, Northern Cross Components Mid-water trawl forage fish
surveys, Nearshore forage fish surveys, Seabird colony surveys. Seabird boat surveys

RestoratIon projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign GLOBEC FOCI, CCAMLR NMML UAF

Projected Start 05/01/03 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg &Research Plan Component Description
Component No 25

THEME Coastal Processes DISCIPLINE Physical Geochemical &Chemical QUESTION Interactions Food,
Oceanography & Effects of Climate Removals

Region NGOA

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Satellite MOnitoring Gulf of Alaska Surface Conditions

Synthesize and make available satellite mOnitoring of Gulf of Alaska sea surface temperature
chlorophyll and other parameters Information will be used In understanding the state of the Gulf of
Alaska In relation to biological productIVIty and human use

Temperature, chlorophyll a, sea color, eddy detection, sea level

Every year Where Northern GOA

All year Lat 1Long /

PRODUCTS

PDO. NPI, SGI

PDO, NPI, SGI, physical models, biological productIon

GOA Circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$1150

Annual Operating Cost

$350

GEM Share Start-Up

$1150

GEM Share Annual

$350

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

NOAA (NOS, NMFS), NASA, NSF

State of the Gulf Index, Gulf of Alaska Coupled Circulation Hydrological Model

NEMO, MERIS, SeaWIFS GU, MODIS, GLOBEC, FOCI, ARGO Drogues. GOOS
C-GOOS

Projected Start 10101102

MOnitOring or Research

Projected Completion

Monltonng
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GEM MOnItormg & Research Plan Component Description
Component No 26

--fEME Support Services DISCIPLINE Support Services QUESTION Support Services

Title

Description

SCientifiC Advice, Peer Review & Collaboration

The draft GEM SCience Program (April 2000) describes Independent peer review as an essential
feature of the GEM program Although details have not yet been worked out, there will be an external
ad hoc technical review process, the primary purpose of which will be to provide rigorous peer review of
the sCientific merits of all mOnitoring and research proposals and selected reports In addition, from
time to time, special review panels will be convened to evaluate and make recommendations on
various aspects of the program PeriodiC review by an outside entity, such as the National Research
Council also may be appropriate Some reviews will be sought on a voluntary basIs, however, some
costs are expected The numbers shown here are preliminary estimates

An additIonal Important feature of GEM IS coordination and collaboration with other organizations
Costs In this component will Include some of the costs of this collaboration, such as co-sponsorship of
workshops

Measurement

Frequency

Season

GOALS

Detect

Jnderstand

Jredlct

rnform

Solve

PRODUCTS

Where

Lat / Long / Region All

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

Start-Up Cost

$1000

Annual Operatrng Cost

$1000

GEM Share Start-Up

$1000

GEM Share Annual

$1000

Projected Start 10/1/02

MOnitoring or Research

Projected Completion



GEM MOnltormg & Research Plan Component Description
Component No 27

THEME Seabirds DISCIPLINE Seabird Ecology QUESTION Removals'

Title

Descnptlon

AnalysIs of Seabird Interactions with Flshenes In the Gulf of Alaska

Synthesize data on seabird dlstnbutlon, foraging range, and diet In the Gulf of Alaska with flshenes
allocations and bycatch records Products Will assist allocation decIsions, and predict and test effects
of fishenes allocations on seabird populations Spatial and temporal overlap between fishenes prey
resources, and seabirds Will require GIS and modeling components As a part of the overall GEM
approach, thiS component Will focus on producing maps, references and models directly available to
managers It Will also Identify data gaps that might be addressed by GEM mOnitoring components
Estimates of resource needs and predictions under different natural and anthropogenic schemes Will
be refined penodlcally Products Will prOVide Information on optimum and minimal biomass species
compOSition and dlstnbutlon properties of seabird prey for both summer and winter

Region All/

Flshenes managers increaSingly are expected to conSider Impacts on non-target species In
determination of fish allocation and minimizing bycatch, but often lack the data to make Informed
deCISions A prototype model of trophic mass-balance was developed for Pnnce William Sound
follOWing the 011 spill, but there IS no model or database that speCifically Incorporates information on
seabirds In relation to explOitation actiVities In the Gulf of Alaska Monltonng components can prOVide
data on seabird foraging range, habitat, diet prOductiVity, and population trends ThiS component
would use the seabird data In conjunction With flshenes data to Identify areas and times of potential
conflict quantify prey resource requirements for seabirds of speCifiC areas and predict Impacts on
seabirds due to flshenes

None (use eXisting data)

Every 2 years Where

Lat I Long

Measurement

Frequency

Season

GOALS PRODUCTS

Detect

Understand

Predict

Inform

Solve

Anthropogenic Impacts, changes In manne food webs food stress

GOA trophiC dynamiCs seabird population dynamiCs

Impact of fishenes, fishery management deCISions, GOA trophic dynamiCs

State of the Gulf Index, ecosystem status

Factors InfluenCing seabird population trends

COST ESTIMATES

CostShanng

a50

Start-Up Cost

$30 a
Annual Operating Cost

$15 a
GEM Share Start-Up

$15 a
GEM Share Annual

$75

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

USFWS (MBM) NPFMC

ADF&G USGS NMFS (AR AFSC)

Seabird monitoring forage fish monitoring

USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVironmental Studies NOAA Plan Teams

PrOjected Start 1/01/02 PrOjected Completion

MOnitOring or Research Research
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 28A

1EME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactrons Food, Habitat

Title Mid-water Trawl Forage Fish Surveys Chlslk Island

Descnptlon This component will support an annual mid-water trawl survey within 40 km (foragmg range) of main
seabird colonies In lower Cook Inlet and the Gulf of Alaska In conJunctron with CTD {:asts and
zooplankton tows This IS the best method for sampling sand lance, herring, capelln and Juvenile
pollock Abundance and species composition of pelagic forage fish will be measured Hlstoncal
surveys were conducted from 1995-1999, and continued mOnltonng of the forage fish community will
detect food web changes In collaboration with seabird mOnltonng In the area The Northern Cross
approach organizes mOnltonng of seabirds and their prey base of forage fishes around the spatial
structure (a cross) defined by the key features of the oceanography of the northern Gulf of Alaska
(NGOA) The long aXIs of the cross runs from waters Just outSide Pnnce William Sound down the
Shehkof Strait to the VIcinity of King Cove and the short aXIs runs from central Cook Inlet through the
Barren Islands to the southeast of Kodiak The Northern Cross straddles the most productive area of
the NGOA, runs both perpendicular and parallel to the Alaska Coatal Current (ACC), covers a large
enough geographic area to allow comparison of areas of high and low primary prOductiVity, and bUilds
upon historical samplmg programs for seabirds and forage fish In the NGOA

Measurement Abundance, species compOSition. length, weight, and energetics Water temperature salinity, turbidity
chlorophyll concentration and zooplankton settled volume

Frequency Every year Where Chlslk Island western central Cook Inlet

Season

GOALS

Summer

PRODUCTS

Lat / Long 60 10 / -152 58 Region CI

Detect

Jnderstand

Predict

Inform

Solve

COST ESTIMATES

PDO food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management. State of the Gulf Index

Develop Indices of forage fish abundance

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start-Up

$670

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska Bioi SCI Ctr)

FWS ADF&G KBNERR NPFMC

State of the Gulf Index Northern Cross Components Monltonng of forage fish and
epl-benthlc ecosystem Nearshore forage fish surveys Seabird colony surveys Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign CCAMLR NMML, UAF CIK KBNERR

Projected Start 05/01/03 Projected Completion

Monltonng or Research Monltonng
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GEM MOnltormg & Research Plan Component Description
Component No 288

THEME Forage Fish DJSCIPLINE Manne & Fish Ecology QUESTION Interactions Food Hat'

Title Mid-water Trawl Forage Fish Surveys Chiniak Gully

Description This component Will support an annual mid-water trawl survey within 40 km (foraging range) of main
seabird colOnies In lower Cook Inlet and the Gulf of Alaska In conjunction with CTD casts and
zooplankton tows This IS the best method for sampling sand lance, herring capelln and Juvenile
pollock Abundance and species composItion of pelagiC forage fish Will be measured Historical
surveys were conducted from 1995-1999, and continued mOnitoring of the forage fish community Will
detect food web changes In collaboration with seabird mOnitoring In the area The Northern Cross
approach organizes mOnitoring of seabirds and their prey base of forage fishes around the spatial
structure (a cross) defined by the key features of the oceanography of the northern Gulf of Alaska
(NGOA) The long aXIs of the cross runs from waters just outSide Prince William Sound down the
Shellkof Strait to the VICInity of King Cove, and the short aXIs runs from central Cook Inlet through the
Barren Islands to the southeast of Kodiak The Northern Cross straddles the most productive area of
the NGOA, runs both perpendicular and parallel to the Alaska Coatal Current (ACC), covers a large
enough geographic area to allow comparison of areas of high and low pnmary productIVIty, and bUilds
upon historical sampling programs for seabirds and forage fish In the NGOA

Measurement Abundance species composition, length, weight, energetics, water temperature salinity turbidity
chlorophyll concentration and zooplankton settled volume

Frequency Every year Where E-SE Kodiak

Season

GOALS

Summer

PRODUCTS

Lat / Long 5753/ -151 65 Region KAP

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

PDO, food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and marine mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start Up

$670

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak), USGS (Alaska Bioi SCI etr)

USFWS ADF&G KBNERR, NPFMC

State of the Gulf Index, Northern Cross Components MonitOring of forage fish and
epl-benthlc ecosystem, Nearshore forage fish surveys, Seabird colony surveys Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, CCAMLR NMML UAF CIK, KBNERR

Projected Start 05/01/03 Projected Completion

Monltonng or Research MOnitOring
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GEM MOnltormg & Research Plan Component Description
Component No 28C

"iEME forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habitat

Title Mid-water Trawl Forage Fish Surveys Barren Islands

Descnptlon This component will support an annual mid-water trawl survey within 40 km (foraging range) of main
seabird colonies In lower Cook Inlet and the Gulf of Alaska In conjunction with CTD casts and
zooplankton tows This IS the best method for sampling sand lance, hernng, capelln and Juvenile
pollock Abundance and species composition of pelagic forage fish will be measured Hlstoncal
surveys were conducted from 1995-1999 and continued monltonng of the forage fish community WIll
detect food web changes In collaboration with seabird mOnltonng In the area The Northern Cross
approach organizes mOnltonng of seabirds and their prey base of forage fishes around the spatial
structure (a cross) defined by the key features of the oceanography of the northern Gulf of Alaska
(NGOA) The long aXIs of the cross runs from waters Just outSide Pnnce William Sound down the
Shellkof Strait to the VICinity of King Cove and the short aXIs runs from central Cook Inlet through the
Barren Islands to the southeast of Kodiak The Northern Cross straddles the most productive area of
the NGOA, runs both perpendicular and parallel to the Alaska Coatal Current (ACC), covers a large
enough geographic area to allow companson of areas of high and low pnmary productiVity, and bUilds
upon hlstoncal sampling programs for seabirds and forage fish In the NGOA

Measurement Abundance, species composition length weight, energetics, water temperature, salinity, turbidity,
chlorophyll concentration, and zooplankton settled volume

Frequency Every year Where near Barren Islands NE Afognak

Season Summer Lat / Long 58 94 / -152 15 Region KAP, CI

GOALS PRODUCTS

)etect

Jnderstand

Predict

Inform

Solve

PDO ood web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

Cost Shanng

033

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start-Up

$670

GEM Share Annual

$536

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

NMFS (Kodiak), USGS (Alaska Bioi SCI Ctr)

FWS ADF&G KBNERR NPFMC

State of the Gulf Index Northern Cross Components Monltonng of forage fish and
epl benthic ecosystem Nearshore forage fish surveys Seabird colony surveys, Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign CCAMLR NMML UAF, CIK KBNERR

Projected Completion

Monltonng

Projected Start 05/01/03

Monltonng or ResearchI

/_------------------------------------
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 29

THEME Coastal Processes DISCIPLINE Physical, Geochemical & Chemical
Oceanography & Effects of Climate

QUESTION Interactions Food,
Removals

}

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Surface Mooring Hlnchlnbrook Entrance

This component will fund a surface mooring to detect changes In phYSical parameters to be used In
understanding the state of the Gulf of Alaska In relation to biological productivity and human use

Temperature, salinity current velocity and direction, sea level (bottom pressure)

Every year Where Hlnchlnbrook Entrance

All year Lat 1Long 603/ -14675 Region PWS

PRODUCTS

PDO NPI, SGI

PDO, NPI, SGI, physical models

PWS Circulation model

State of the Gulf Index

TBA

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

Sn50

Annual Operating Cost

$350

GEM Share Start-Up

$1150

GEM Share Annual

$350

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

NOM (NOS, NMFS), NSF, OSRI

State of the Gulf Index, Gulf of Alaska Coupled Circulation Hydrological Model

GLOBEC, FOCI ARGO Drogues GOOS, C-GOOS GODAE

Projected Start 10101/02 Projected Completion

MOnitoring or Research Monitoring
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GEM MOnltormg & Research Plan Component Description
Component No 30

HEME Terrestrial linkages DISCIPLINE Nearshore, Benthic, & Coastal
Ecology

QUESTION Interactions Habitat,
Removals

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Jnderstand

?redlct

Inform

Solve

MOnitoring Vegetation Responses to Recreational and Natural Disturbances

Recreational use In Prince William Sound IS expected to Increase with the opening of the road to
Whittier One of the effects may be an Increase In human-caused disturbance to vegetation and sOils
at nearshore campsites Information on campsites at 63 beaches In Prince William Sound Indicates
moderate to high disturbance Including loss of vegetation cover, damage to trees, Increase In exposed
roots presence of tree stumps multiple trail development, and the presence of camping trash
Impacts of shoresIde degradation on the intertidal and near subtidal seem likely BUilding on prior
information a network of approximately 20 permanent plots will be established at recreation sites
stratified by distance from Whittier Depending on statistical findings, each of the plots will be
measured each year to examine trends In vegetation and sOil changes determined by statistical
concerns Coordination with Intertidal, subtidal, EMAP water quality, and contaminant work will permit
complete site characterization

EroSion sedimentation, species compOSition of terrestrial vegetation, stable Isotope ratios of nitrogen
In terrestrial vegetation, contaminants water quality

Every year Where Prince William Sound

Spring/Fail lat / long 6050 I -14700 Region PWS

PRODUCTS

SGI human uses

SGI camp site management

Quantify changes In response to recreational use and natural processes

Regulatory deCISions State of the Gulf Index

Shoreline management tool

COST ESTIMATES

Cost Sharing

080

CONNECTIONS

Start-Up Cost

$1200

Annual Operating Cost

$1200

GEM Share Start-Up

$240

GEM Share Annual

$240

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USFS ADEC EPA

DNR, KBNERR, PWSSC, NOM NOlS, OSRI, USCG

Marine Contributions to Terrestrial ProductiVity State of the Gulf Index, Gulf of Alaska
Coupled Circulation Hydrological Model

Restoration Project 00510 Intertidal MOnitoring Recommendations NOM NS&T,
Mussel Watch Restoration Projects 00210 & 00610 Youth Area Watch PISCO
C-GOOS (CONNS level 1)

PrOjected Start 10101/02 Projected Completion

MOnitoring or Research MOnitoring



GEM MOnltormg & Research Plan Component Description
Component No 31

THEME Terrestnal linkages DISCIPLINE Nearshore Benthic, & Coastal
Ecology

QUESTION Interactions Habitat,
Removals

PWSRegion6050 I -14775

Pnnce William SoundWhere

Lat / Long

Anthropogenic Disturbance of Eelgrass (zostera Spp ) Meadows

Over a penod of two years, this research project will establish a baseline GIS map of the density and
dlstnbutlon of eelgrass beds and assess the current level of anthropogenic disturbance of eelgrass
beds In Pnnce William Sound to provide data for establishing a mOnltonng program Eelgrass
(Zostera manna) and other seagrasses have long been recognized as Important components of
nearshore manne ecosystems Human actiVities on these sensItive habitats can have a detnmental
and cumulative effect on commercially Important fish species, Invertebrates, shorebirds, and the plant
communities themselves Eelgrass beds In Southcentral Alaska have apparently expenenced
anthropogenic Impacts associated with Increased use by the public However, present informatIon does
not permit the extent of past damage nor the rate of decline to be descnbed Coordination with
Intertidal, subtidal, EMAP water quality, and contaminant work would permit complete site
characterrzatlon

Erosion, sedimentation, species compoSition of terrestnal,vegetatlon, stable Isotope ratios of nitrogen
In terrestnal vegetation

Every year

Spnng/Fall

Descnptlon

Title

Frequency

Season

Measurement

GOALS PRODUCTS

Detect

Understand

Predict

Inform

Solve

SGI human uses

SGI camp site management

Quantify changes In response to recreational use and natural processes

Regulatory decIsions State of the Gulf Index

Shoreline management tool

COST ESTIMATES

Cost Sharing

080

Start-Up Cost

$800

Annual Operating Cost

$800

GEM Share Start-Up

$160

GEM Share Annual

$160

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

USFS ADEC, EPA

DNR KBNERR, PWSSC, NOAA NOlS, OSRI USCG

MOnltonng Vegetation Responses to Recreational and Natural Disturbances, State of
the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model

Restoration Project 00510 Intertidal Monltonng Recommendations, NOAA NS&T
Mussel Watch, Restoration Projects 00210 & 00610 Youth Area Watch PISCO

Projected Start 10/01/02 Projected Completion 9/30/2004

Monltonng or Research Research
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GEM MOnitoring & Research Plan Component Description
Component No 32

\.fEME Coastal Processes DISCIPLINE Physical Geochemical & Chemical QUESTION Interactions Food, Habitat
Oceanography & Effects of Climate

Title Gulf of Alaska Coupled Circulation Hydrological Model

Descnptlon This component will develop unified circulation and hydrological models for the northern Gulf of Alaska
(NGOA) through three sequential steps 1) establish a high resolution Gulf of Alaska ocean circulation
model and a hydrological model for freshwater coastal discharge Into the gulf. 2) couple the
hydrological model to ocean circulation model and 3) bUild a foundation for physical forcing for other
GEM components and a solid foundation toward a nowcasUforecast system for the gulf There are a a
number of Important questions to be answered about the geophysical processes that are presumed to
control animal and plant populations In the northern Gulf of Alaska (GOA) For example. wlnd-dnven
circulation IS controlled by the Aleutian Low What IS the seasonal pattern of the GOA ocean
circulation? Freshwater runoff In the GOA IS charactenzed by both pOint source (53% of the total runoff
by seven largest nvers) and line source (47%) How does runoff contnbute to the Alaska Coastal
Current (ACC) and the general oceanic circulation on seasonal and Interannual time scales? What IS
the tidal current pattern and reSidual current pattern along coasts of GOA? How does the GOA
circulation Influence the Pnnce William Sound circulation In terms of physical advection, biological
transport and ecosystem dynamics?

Measurement Temperature, salinity current velOCity and direction, sea level (bottom pressure)

Frequency Where

Season

GOALS

Jetect

Jnderstand

Predict

Inform

Solve

Lat / Long

PRODUCTS

PD~ NPI SGI

PD~ NPI SGI, physical models

ACC

State of the Gulf Index

NowcasUforecast capabilities

I Region NGOA

COST ESTIMATES

CostShanng

050

CONNECTIONS

Start-Up Cost

$1650

Annual Operating Cost

$1650

GEM Share Start-Up

$825

GEM Share Annual

$825

NOAA (NOS, NMFS), OSRI, NSF

State of the Gulf Index Gulf of Alaska Coupled Circulation Hydrological Model

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM GLOBEC FOCI ARGO Drogues GOOS C-GOOS, NOPP
Funded ActiVities

Projected Start 10101/02 Projected Completion 913012007

Monrtonng or Research Research



GEM MOnltonng & Research Plan Component Description
Component No 33A

THEME Forage Fish DISCIPLINE Marine & Fish Ecology QUESTION Interactions Food, Hab

Region CI KAP58 94 / -152 15

near Barren Islands NE AfognakWhere

Lat / LongSummer

Nearshore Forage Fish Surveys Barren Islands

This component will support annual beach seine collections of nearshore forage fish at multiple sites In

the VICinity of Important seabird colonies Similar surveys were conducted In mid-1970's and from
1995-1999 This IS the best method for survey of sand lance populations Continued monltonng of the
forage fish community will detect food web changes and complement studies of seabirds (cntlcal for
understanding trophic Interactions) The Northern Cross approach organizes mOnltonng of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outSide Prince William Sound down the Shellkof Strait to the VIcinity of King Cove and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow comparison of areas of
high and low pnmary productIVIty, and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species composition, forage fish length, weight condition and
energetics

Every year

Description

Title

Frequency

Season

Measurement

GOALS PRODUCTS

Detect

Understand

Predict

Inform

Solve

PDO food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Sharing

033

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start-Up

$670

GEM Share Annual

$536

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska Bioi SCI Ctr)

USFWS, ADF&G KBNERR NPFMC

State of the Gulf Index Northern Cross Components Monltonng of forage fish and
epl-benthlc ecosystem, Nearshore forage fish surveys Seabird colony surveys Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
Design CCAMLR NMML UAF CIK KBNERR

PrOjected Start 05/01/03 Projected Completion

Monitoring or Research MOnltonng

Workshop Draft GEM Mom/onng & Research Plan 9/25/2000 Page A 60



< 1

GEM MOnltormg & Research Plan Component Descnptlon
Component No 338

HEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habitat

Nearshore Forage Fish Surveys Gull Island

This component will support annual beach seine collectrons of nearshore forage fish at multiple sites In

the VICInity of Important seabird colonies Similar surveys were conducted In mid-1970's and from
1995-1999 This IS the best method for survey of sand lance populations Continued mOnltonng of the
forage fish community will detect food web changes and complement studies of seabirds (critical for
understanding trophic interactions) The Northern Cross approach organizes monltonng of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outside Prince William Sound down the Shelikof Strait to the VICinity of King Cove and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow comparison of areas of
high and low primary productIVIty, and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species composition forage fish length, weight condition and
energetIcs

Every year Where VICinity Gull Island SE Homer

TItle

Descnptlon

Measurement

Frequency

Season Summer Lat / Long 59 59 / -152 33 Region CI

GOALS

")etect

Jnderstand

Predict

Inform

Solve

PRODUCTS

PDO food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management, State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start-Up

$670

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak), USGS (Alaska Bioi SCI Ctr)

USFWS, ADF&G, KBNERR, NPFMC

State of the Gulf Index Northern Cross Components MOnitOring of forage fish and
epl-benthlc ecosystem Nearshore forage fish surveys Seabird colony surveys Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign CCAMLR NMML UAF, CIK KBNERR

Projected Start 05/01/03 Projected Completion

MOnltonng or Research Monltonng
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GEM MOnltormg & Research Plan Component Description
Component No 33C

THEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food Ha

Nearshore Forage Fish Surveys Chlslk Island

This component will support annual beach seine collections of nearshore forage fish at multiple sites In
the VICinity of Important seabird colonies Similar surveys were conducted In mid-1970's and from
1995-1999 This IS the best method for survey of sand lance populations Continued mOnltonng of the
forage fish community will detect food web changes and complement studies of seabirds (cntlcal for
understanding trophic Interactions) The Northern Cross approach organizes monltonng of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outside Pnnce William Sound down the Shellkof Strait to the VICInity of King Cove and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow companson of areas of
high and low pnmary productiVity, and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species composition, forage fish length, weight condition and
energetics

Every year Where Chlslk Island western central Cook Inlet

Title

Descnptlon

Measurement

Frequency

Season Summer Lat / Long 60 10 / -152 58 Region CI

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PD~ food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management, State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

Cost Shanng

025

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$200

GEM Share Start-Up

$375

GEM Share Annual

$150

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActIVIties

USGS, USFWS, NMFS

ADF&G KBNERR NPFMC

State of the Gulf Index, Northern Cross Components Monltonng of forage fish and
epl benthiC ecosystem Nearshore forage fish surveys Seabird colony surveys, Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign, CCAMLR NMML, UAF CIK KBNERR

Projected Start 05/01/03 Projected Completion

MonitOring or Research MOnitOring
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GEM MOnitoring & Research Plan Component Description
Component No 330

Nearshore Forage Fish Surveys Resurrection Bay

This component Will support annual beach seine collections of nearshore forage fish at multiple sites In
the VICinity of Important seabird colOnies Similar surveys were conducted In mid-1970's and from
1995-1999 ThiS IS the best method for survey of sand lance populations Continued mOnitoring of the
forage fish community Will detect food web changes and complement studies of seabirds (Critical for
understanding trophiC interactions) The Northern Cross approach organizes mOnitoring of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outSide Prince William Sound down the ShelIkof Strait to the vIcinity of King Cove, and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographiC area to allow comparison of areas of
high and low primary prOductiVity, and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species compOSition, forage fish length, weight, condition and
energetics

Every year Where Resurrection Bay SE Seward

I-jEM E Forage Fish

Title

Description

Measurement

Frequency

Season Summer

DISCIPLINE Marine & Fish Ecology

Lat / Long 5990/ -14933

QUESTION Interactions Food, Habitat

Region NGOA

GOALS

Jetect

'jnderstand

Predict

Inform

Solve

PRODUCTS

PDO food web changes, SGI

Ocean/clImate In relation to forage fish and epl-benthlc community structure

Natural cycles, availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop Indices of forage fish abundance

COST ESTIMATES

Cost Sharing

033

CONNECTIONS

Start Up Cost

$1200

Annual Operating Cost

$800

GEM Share Start-Up

$804

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska Bioi SCI Ctr) ADF&G

KBNERR,NPFMC

State of the Gulf Index Northern Cross Components Mid-water trawl forage fish
surveys Nearshore forage fish surveys Seabird colony surveys Seabird boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign CCAMLR NMML UAF CIK KBNERR

PrOjected Start 05/01/03 Projected Completion

MOnitOring or Research MonitOring

Paae A-63



GEM MOnltormg & Research Plan Component Descnptlon
Component No 33E

THEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Food

Nearshore Forage Fish Surveys Puale Bay

This component will support annual beach seine collections of nearshore forage fish at mUltiple sites In

the VICinity of Important seabird colonies Similar surveys were conducted In mld-1970 s and from
1995-1999 ThiS IS the best method for survey of sand lance populations Continued mOnltonng of the
forage fish community will detect food web changes and complement studies of seabirds (cntlcal for
understanding trophic Interactions) The Northern Cross approach organizes monltonng of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
Just outside Pnnce William Sound down the Shellkof Strait to the VICInity of King Cove, and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC), covers a large enough geographic area to allow companson of areas of
high and low pnmary productivity, and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species compOSition, forage fish length, weight, condition and
energetics

Every year Where Alaska Peninsula W Kodiak

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Summer

PRODUCTS

Lat I Long 5775/ -15558 Region KAP

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

ENSO PDO anthropogenic Impacts changes In manne food webs

GOA trophic dynamiCS seabird population dynamiCs

Climate regime shift GOA trophic dynamiCs

State of the Gulf Index, ecosystem status

Seabird population trends

Cost Shanng

025

CONNECTIONS

Start-Up Cost

$500

Annual Operating Cost

$200

GEM Share Start-Up

$375

GEM Share Annual

$150

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded Activities

USGS (Alaska Bioi SCI Center) I USFWS (Alaska Mantlme NWR) USGS NMFS (AFSC)

MMS (OCSES)

Seabird Monltonng (GOA Cook Inlet, Kodiak PWS), Forage Fish MOnltonng (GOA
Cook Inlet Kodiak PWS)

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign USFWS/USGS Seabird Status and Trends MMS Outer Continental Shelf
EnVironmental Studies

Projected Start 10101/02 Projected Completion

Monltonng or Research MOnltonng
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GEM MOnltormg & Research Plan Component Description
Component No 33F

-iEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Interactions Food, Habitat

Nearshore Forage Fish Surveys Ugalushak Island

This component Will support annual beach seine collections of nearshore forage fish at multiple sites In
the VICInity of Important seabird colonies Similar surveys were conducted In mid-1970's and from
1995-1999 This IS the best method for survey of sand lance populations Continued mOnltonng of the
forage fish community Will detect food web changes and complement studies of seabirds (cntlcal for
understanding trophiC Interactions) The Northern Cross approach organizes monltonng of seabirds
and their prey base of forage fishes around the spatial structure (a cross) defined by the key features of
the oceanography of the northern Gulf of Alaska (NGOA) The long aXIs of the cross runs from waters
just outSide Pnnce William Sound down the Shellkof Strait to the vIcinity of King Cove, and the short
aXIs runs from central Cook Inlet through the Barren Islands to the southeast of Kodiak The Northern
Cross straddles the most productive area of the NGOA, runs both perpendicular and parallel to the
Alaska Coastal Current (ACC) covers a large enough geographic area to allow companson of areas of
high and low pnmary productivity and bUilds upon hlstoncal sampling programs for seabirds and
forage fish In the NGOA

Nearshore forage fish abundance and species composition Forage fish length, weight condition and
energetics

Every year Where SemldlS E Chignik SW Kodiak

Title

Descnptlon

Measurement

Frequency

Season Summer Lat / Long 56 80 / -156 83 Region KAP

GOALS

)etect
J

Jnderstand

Predict

Inform

Solve

PRODUCTS

PD~ food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Shanng

033

CONNECTIONS

Start-Up Cost

$1000

Annual Operating Cost

$800

GEM Share Start-Up

$670

GEM Share Annual

$536

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

NMFS (Kodiak) USGS (Alaska Bioi SCI Ctr)

USFWS, ADF&G. KBNERR, NPFMC

State of the Gulf Index, Northern Cross Components Monltonng of forage fish and
epl benthiC ecosystem Nearshore forage fish surveys Seabird colony surveys Seabird
boat surveys

Restoration projects 00501 and 00493 Seabird Sampling Protocols and Trawl Survey
DeSign CCAMLR NMML UAF, CIK KBNERR

Projected Start 05/01/03 Projected Completion

Monltonng or Research Monltonng



GEM MOnltormg & Research Plan Component Descraptlon
Component No 34

THEME Support ServIces DISCIPLINE Support Services

Title Public Advice & Outreach

QUESTION Support Services

Descnptlon The draft GEM SCience Program (Apnl 2000) stresses the Importance of public participation The
Trustee Council IS committed to public Input and public outreach as vital components of GEM Just
how thiS should be achieved has not yet been determined, but It IS almost certain that a public adVISOry
group (PAG) of some sort Will continue The costs listed here are a rough estimate, based on
operational costs of the CounCil's current PAG

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

Where

Lat / Long I Region All

COST ESTIMATES

CostShanng

000

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded Activities

Start-Up Cost

$300

Annual Operating Cost

$300

GEM Share Start-Up

$300

"'GEM Share Anr _.

$300

Projected Start 10/1102

MOnltonng or Research

Projected Completion
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 35A

HEME Coastal Processes DISCIPLINE Biological Oceanography QUESTION Food

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Ships of OpportUnity BasIc Program

In thiS component, gaps In physical and biological oceanographic Information would be closed by
developing a program to support eXisting ships of opportUnity programs, and to Identify opportunities
for new programs The objective IS to promote collection of plankton species composition via
continuous recorder, along with temperature and salinity on the routes of commercial and government
operated vessels In Prince William Sound Cook Inlet, Kodiak and the Gulf of Alaska Gaps eXist In
biologIcal and physical oceanographic Information available In all these marine areas dunng the winter
particularly, but In all seasons for many localities

Species composition abundance and dlstnbutlon of plankton, temperature, salinity

Every year Where Waters Juneau - Seward - Kodiak - Homer

All year Lat / Long 5980 I -14800 Region NGOA

PRODUCTS

SGI

ACC

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Start-Up Cost

$2500

Annual Operating Cost

$2500

GEM Share Start-Up

$2500

GEM Share Annual

$2500

AMHS NOAA NSF UAF, KBNERR CDFO

Community Based Manne Monltonng Programs Ships of Opportunity AMHS

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM NPRB CPR, GOOS C-GOOS
Funded ActiVities

Projected Start 10/01/02 Projected Completion

Monltonng or Research MOnltonng



GEM MOnltormg & Research Plan Component Description
Component No 35B

THEME Coastal Processes DISCIPLINE Biological Oceanography QUESTION Food

Title Ships Of Opportunity Oceanography of the Alaska Marine Highway

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

This component will measure species composItion via continuous plankton recorder of phytoplankton
and zooplankton, temperature and salinity along the route of the Alaska Marine Highway In Prince
William Sound, Cook Inlet, Kodiak and the Gulf of Alaska Gaps eXist In Information available In all of
these manne areas dUring the winter Establishing a working relationship with the Alaska Marine
Highway could provide opportunities for sampling over time, based on experience In developing lOgiStiC
and technical capabilities with the MN Tustumena and the MN Kenmcott Sampling opportunities
based on current schedules are
October - March Homer-Seldovla-Kodlak-Seward-Valdez MN Tustumena
January and March Cross-Gulf Juneau-Seward MN Kenmcott
March Homer-Seldovla-Kodlak-Seward-Valdez MN Kenmcott

Species compOSition abundance and distribution of plankton, temperature, salinity

Every year Where Juneau - Seward· Kodiak - Homer

Winter Lat / Long 5980 I -14800 Region NGOA

PRODUCTS

SGI

ACC

COST ESTIMATES

Cost Sharing

050

CONNECTIONS

Start-Up Cost

$2000

Annual Operating Cost

$1000

GEM Share Start-Up

$1000

GEM Share Annual

$500

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

ADOT

NOAA NSF, UAF KBNERR, CDFO

Community-Based Marine MOnitoring Programs, Ships of OpportUnity Program

NPRB CPR, GOOS, C-GOOS

Projected Start 10/01/02 Projected Completion

MOnitoring or Research Monltonng
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GEM MOnltormg & Research Plan Component Descnptlon
Component No 36

HEME Nearshore Plants & DISCIPLINE Biological Oceanography
Animals

QUESTION Interactions Food, Habitat

Community-based Coastal Monltonng

This component will support a coastal monltonng program designed around basIc mOnltonng and
commUnication of physical data In the form of temperature and salinity to support the Forage FiSh,
Seabird, and Nearshore Plants &Animals themes Extension of these and additional data types to
answer questions of local Interest, as defined by the concerned commUnities and organizations and
their funding partners such as PSP (paralytic shellfish pOisoning) ASP (amnesiac shellfish pOIsoning),
contaminants and Improving water safety With better weather forecasting will be a long-term goal of
this component The component prOVides funding for establishing the basIc human and
commUnications Infrastructures necessary to gather and dlstnbute the Information by uSing the eXisting
physical Infrastructure of villages and towns, salmon hatchenes government-supported manne stations
and pnvate natural resource-based businesses throughout the region Potential locations Cordova
Valdez Tatitlek Whittier Chenega, Seward, Anchorage, Homer, Kenai, Soldotna, SeldOVia, Port
Graham Nanwalek, Kodiak Port Lions, OUZinkie, Karluk, Chignik, and Perryville

Temperature, salinity

Every year Where PWS CI, Kodiak

Title

Descnptlon

Measurement

Frequency

Season All year Lat / Long 5980/ -14800 Region All

GOALS PRODUCTS

Detect

Understand

Predict

Inform

Solve

SGI changes In forage fish sea otters, harbor seals seabirds

ACC

Responses of nearshore waters to shifts In global climate

COST ESTIMATES

CostShanng

050

Start Up Cost

$4000

Annual Operating Cost

$2000

GEM Share Start-Up

$2000

GEM Share Annual

$1000

CONNECTIONS

ADEC, EPA, CRRC

CIK CDFU USCG AMHS NOAA, USFS, NSF, UAF, KBNERR, CDFO, USFS
PWSSC, OSRI, AWC

EPA Coastal 2000 Ships of Opportunity AMHS, Ships of Opportunity BasIc ProgramRelated GEM
Components

Related Non-GEM C GOOS (CONNS Level 1) Restoration Project 00567 Monltonng EnVIronmental
Funded ActiVities Contaminants GLOBE CIK AWC

Cost Partners

Other Partners

Projected Start 10/01/02 Projected Completion

Monltonng or Research Monltonng
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GEM Momtormg & Research Plan Component Description
Component No 37

THEME Support Services DISCIPLINE Support Services QUESTION Support Services

Title Administrative Operations

Description The draft GEM SCience Program (April 2000) states that GEM wIll be administered by a core
professional staff that IS not dIrectly affiliated With any particular agency Institution or program, as IS
currently the case With management of the EVOS Restoration Office An executive director will
oversee the financial program management, sCientific, and public Involvement aspects of the program
A senior staff SCientist, hired by the executive director, will provide In-house sCientific counsel and
leadership to GEM and the Trustee Council Additional staff will support these functions

Details of the administrative structure have not been worked out and the cost shown below IS a
preliminary estimate, based roughly on current Restoration Office expenses In additIon to staff
support, costs of thiS component will Include financial managementllnvestment adVice audit services
production and distribution costs of annual Invitations and work plans, travel, office space and related
expenses, etc

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

Where

Lat / Long / Region All

COST ESTIMATES

Cost Sharing

000

CONNECTIONS

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActIVIties

Start-Up Cost

$10000

Annual Operating Cost

$10000

GEM Share Start Up

$10000

GEM Share Annual

$10000

Projected Start 10/01/02

Monitoring or Research

Projected Completion
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GEM MOnltonng & Research Plan Component Description
Component No 38

HEME Terrestnal Linkages DISCIPLINE Nearshore, Benthic &Coastal
Ecology

QUESTION Interactions Food, Habitat,
Removals

Title

Descnptlon

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

,olve

Harlequin Duck Abundance, Dlstrrbutlon & Age Structure

The annual cycle of harleqUin ducks encompasses both terrestrral and nearshore coastal habitats
Hence, population dynamics of harlequin ducks are the result of demographic processes that occur In
both upland breeding streams and manne nonbreedlng habitats Unique attrrbutes of harlequin duck
natural history allow measurement of Important demographic properties within nonbreedlng
aggregations which are core subpopulatlons from a population structure perspective These data can
be used to evaluate vanatlon In numbers of harlequin ducks In relation to upland and coastal conditions
and further indicate the demographic mechanisms by which population change occurs

HarleqUin duck numbers age class dlstnbutlon, and survival and dispersal of marked indiViduals

Every year Where Cook Inlet, PWS, Kenai Fjords, Kodlak/AK Peninsula

Fall, Winter Lat 1Long 6025/ -14725 Region All

PRODUCTS

Changes In productiVity

Manne-terrestnallinkages

Changes In productiVity

Rlpanan and land management

Land and duck management Issues

;OST ESTIMATES

CostShanng

080

CONNECTIONS

Start Up Cost

$1200

Annual Operating Cost

$1200

GEM Share Start-Up

$240

GEM Share Annual

$240

ADF&G 001

Nearshore Plants & Animals Terrestnal Linkages

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM ADF&G and 001 surveys
Funded ActiVities

Projected Start 10101/02 Projected Completion 9/30/2007

Monltonng or Research MOnltonng
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GEM MOnitoring & Research Plan Component Description
Component No 39

THEME Forage Fish DISCIPLINE Manne & Fish Ecology QUESTION Food

Title Community-based Monltonng Forage Fish Surveys USing Stomach Contents

Descnptlon Under this component, a three-year research program will develop measures of presence/absence and
relative abundance data on capelln and sand lance uSing community-based samples of stomach
contents of catches of large predatory fish species A mOnltonng program IS expected to result from
this effort where large predatory fish stomachs (e g • halibut, cod, rockfish, lingcod) will be collected
annually from local residents and businesses to monitor forage fish populations, particularly capelln
and sand lance The communities Involved will be Homer, Seldovia, Port Graham Nanwalek Seward
Valdz Cordova, Chenega Bay Tatitlek, Kodiak, Ouzinkie, Port Lions and possibly others

Similar collections were made In Kachemak Bay /Iower Cook Inlet dunng 1995-1999 This IS a
relatively inexpensive. cost-effective method for tracking changes In capelln and sand lance
populations that IS designed to Involve local communities and students (e g Youth Area Watch
programs) Tracking long-term changes In capelln and sand lance populations will complement studies
of seabirds and manne mammals (cntlcal for understanding trophic Interactions)

Measures of presence/absence and relative abundance data for capelln and sand lance

Where Kachemak Bay Resurrection Bay PWS, Kodiak

Measurement

Frequency

Season

GOALS

Summer Winter

PRODUCTS

Lat / Long / Region All

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

PDO food web changes

Link oceanic climate with natural perturbations In forage fish community structure

Changes In the forage fish community structure and how they affect higher trophic Jevels

Natural cycles In the quantity and quality of forage fishes available for higher trophic levels (seabirds
and manne mammals)

Develop Indices of forage fish abundance

CostShanng

025

CONNECTIONS

Start Up Cost

$1150

Annual Operating Cost

$1150

GEM Share Start-Up

$863

GEM Share Annual

$863

Northern Cross Components community-based coastal monltonng

CRRC USGS (Alaska Bioi SCI Center) USFWS (Alaska Mantlme NWR) NMFS (Kodiak)Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM NMML KBNERR
Funded Activities

Projected Start 10/01/02 Projected Completion 9/30/2005

MOnltonng or Research Research
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GEM Monltormg & Research Plan Component Description

Component No 40

Models to Understand Early Manne Survival Pink Salmon

Develop a deterministic model of survival of Juvenile pink salmon as a function of geophysical and
biological factors of sufficient precIsion to Inform fishery management decIsions Understanding factors
responsible for survival of pink salmon dunng the first three months of manne life requires 1)
measunng the dlstnbutlons of pink salmon and their prey Items such as Neocalanus copepods, and
their predators such as pollock 2) measunng consumption of Neocalanus by pink salmon, 3)
understanding the Influence of geophysical factors on dlstnbutlon and consumption and 4) relating
factors 1 through 3 above to recruitment of adult salmon Information denved from the SEA (Sound
Ecosystem Assessment) program serves as the foundation to develop a more detailed understanding
of mechanisms responsible for determining survival of Juvenile pink salmon such as trophic dynamics
and phySical and biological forcing of manne spatial dlstnbutlon

Abundance and dlstnbutlon of Juvenile pink salmon zooplankton, and pollock, abundance and species
composition, contaminants pnstane levels In mussels

Where PWS

HEME Forage Fish

Title

Descnptlon

Measurement

Frequency

Season

DISCIPLINE Manne & Fish Ecology

Lat / Long 6010/ -14750

QUESTION Interactions Food, Habitat,
Removals

Region PWS

GOALS

Detect

Understand

Predict

Inform

Solve

PRODUCTS

PDO food web changes SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles availability of forage fishes for seabirds and manne mammals

Fishery management State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

CostShanng

033

CONNECTIONS

S,art Up Cost

53000

Annual Operating Cost

$3000

GEM Share Start-Up

$2010

GEM Share Annual

$201 0

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded Activities

OSRI ADF&G NOAA (ABL)

USGS USFWS CDFU

Models to understand early manne survival PacifiC herring
Hydrological Model Northern Cross Components

OSRI (Predictive Ecology Program) PWSAC VDFA

Gulf Circulation and

Projected Start 10/01/02 Projected Completion 9/30/2007

Monltonng or Research Research



GEM MOnltormg & Research Plan Component Description
Component No 41

THEME Forage Fish DISCIPLINE Marine & Fish Ecology QUESTION Interactions Food Hab'

Removals

Title

Description

Measurement

Frequency

Season

GOALS

Detect

Understand

Predict

Inform

Solve

Models to Understand Early Marine Survival PaCific Hernng

Develop a deterministic model of survival of Juvenile PaCific hernng as a function of geophySical and
biological factors of sufficient preCIsion to Inform fishery management decIsions BUild on the
foundation developed In the SEA (Sound Ecosystem Assessment) program, with the adVice of the
recommendations of the herring synthesIs project (EVOS Project 00374)

Abundance and distribution of Juvenile PaCific hernng, zooplankton, and pollock, bundance and
species composItion Fish length, weight, condition and energetics

Where PWS

Latl Long 6010 I -14750 Region PWS

PRODUCTS

PDO food web changes, SGI

Ocean/climate In relation to forage fish and epl-benthlc community structure

Natural cycles, availability of forage fishes for seabirds and marine mammals

Fishery management, State of the Gulf Index

Develop indices of forage fish abundance

COST ESTIMATES

Cost Sharing

033

CONNECTIONS

Start-Up Cost

$3000

Annual Operating Cost

$3000

GEM Share Start-Up

$201 0

GEM Share Anm

$201 0

Cost Partners

Other Partners

Related GEM
Components

Related Non-GEM
Funded ActiVities

OSRI ADF&G UAF

USGS USFWS CDFU

Models to understand early marine survival pink salmon Gulf Circulation and
Hydrological Model Northern Cross Components

Restoration Project 00374 Planning for Hernng Research OSRI (Predictive Ecology
Program)

Projected Start 10/01/02 Projected Completion 9/30/2007

MOnitoring or Research Research

Workshop Draft GEM Momtonng & Research Plan 9/25/2000 Page A 74



GEM MOnitoring & Research Plan Component Description
Component No 42

I HEME Coastal Processes DISCIPLINE Biological Oceanography QUESTION Food

MOnitoring Environmental Contaminants

Monitor to address key questions regarding origin and fate of enVIronmental contaminants In the
northern Gulf of Alaska In concert With programs In adjacent geographic regions and cooperating
agencies Within the geographic scope of GEM Support for sampling and long-term storage of samples
Will be provided In cooperation With concerned agencies

EnVironmental contaminants

Title

Description

Measurement

Frequency

Season

GOALS

Every year

All year

PRODUCTS

Where NGOA

Lat 1Long / Region All

Detect

Understand

Predict

Inform

Solve

COST ESTIMATES

Changes In environmental contaminants

Origins of change

Need for regulatory actions pathways of contaminants

Management of food resources, users of GOA species

Regulatory questions

Cost Sharing

095

CONNECTIONS

Start-Up Cost

$21500

Annual Operating Cost

$21500

GEM Share Start-Up

$1075

GEM Share Annual

$1075

Cost Partners

Other Partners

Related GEM
Components

Related Non GEM
Funded ActiVities

ADEC EPA NOAA (PMEL NMFS/AFSC) NSF NIH USPHS USFWS

ArCtiC CounCil ADF&G UA ANHSC CIK AK Native Fish & Wildlife Society, CRRC
Indigenous Peoples Committee on Marine Mammals AK Native Health Bd

All contaminant sampling components

AMAP EMAP

Projected Start 10101/02 PrOjected Completion

MonitOring or Research MonitOring

Workshop Draft GEM Mont/oong & Research Plan 9/25/2000 Page A 75



Exxon Valdez Oil Spill Trustee Council
645 G Street. Suite 401. Anchorage. AK 99501-3451 907/278-8012 fax:907/276-7178

Following is the latest Bibliography ofPublished Research, Dissertations, and Theses
Sponsored by the Trustee Council. The bibliography was compiled from information
submitted to the Restoration Office as of September 2000. The author's name in bold
indicates we do not have a copy of the article on file. Ideally the Restoration Office
prefers three reprints (that can then be distributed): one for ARLIS, one for the Chief
Scientist's office, and one for the EVOS office. If reprints are not available, a copy or
copies are accepted.

Items that were submitted to the Restoration Office but did not have complete
information are not yet on this list. They are not lost, just waiting for more information:
name of publication, volume, issue, page, and in press or publication date when it
becomes available. Only Publications that are published or in press will be added to the
bibliography.

Please contact Cherri Womac at the EVOS office if you have any corrections or additions
to the bibliography.
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Exxon Valdez 011 Spill Trustee Council
Blbhography of Pubhshed Research,

Dissertations, and Theses Sponsored by the Trustee Council

September 2000

Abooklfe, A A and B L Norcross 1998 Depth and substrate as detennmants of distrIbution ofJuvemle flathead
sole (Hlppog/ossoldes e/assodon) and rock sole (P/euronectes hI/meatus) m southcentral Alaska Journal
Sea Research 39 113-123

Adkmson, M D ,B Ballachey, J Bodkm, and L Holland-Bartels In press Integratmg ecosystem studaes a
Bayesian comparIson ofhypotheses Proceedmgs of the International SymPOSium on Fishery Stock
Assessment Models for the 21st Century

Agler, B A , S J Kendall, D B Irons, and S P Kloslewskl 1999 DeclInes m marme blfd populations m Prmce
WillIam Sound, Alaska comcldent With a chmatlc regune shift Waterbirds 2298-103

__ In press Changes m marme bird populations m Prince Wilham Sound, Alaska between 1972 and 1989 to
1993 Colomal Waterbirds

Agler, B A, S J Kendall, P E Seiser, and 0 B Irons 1998 Abundance and distrIbution ofmarbled and KItthtz's
murrelets m southcentral and southeast Alaska Condor 100254-265 '

Anderson, P J In Press Pandalld shrunp as indicator ofocean clunate regune shift Proceedmgs ofthe Pandalld
Shrunp SymposIUm HalIfax Nova Scotia September 8-10, 1999North Atlantic Journal ofFlShery SCience,
Special PublIcatIOn No ?

Anderson, P J ,J E Blackburn, and B A Johnson 1997 Declmes offorage species m the GulfofAlaska,
1972-1995, as an indicator of regIme shift p 531-543 ill Forage FIShes m Marme Ecosystems
Proceedings ofthe International SymPOSium on the Role of Forage FIShes In Marme Ecosystems Alaska
Sea Grant College Program Report 97-01 -

Anderson, P J and J F Platt 1999 Community reorganization m the Gulf ofAlaska followmg ocean chmate "
regIme shift Marme Ecology Progress Senes 117-123

Andres, B A 1996 Consequences of the Exxon Valdez 011 spill on black oystercatchers mhablt1ng Prmce WIlham
Sound, Alaska Ph D ThesIs OhIO State Umverslty, Columbus, OH ( ,

__ 1997 The Exxon Valdez 011 spill disrupted the breeding ofblack oystercatchers Journal of WildlIfe
Managemen~ 61(4) 1322-1328

__ 1998 Shorelme habitat use ofblack oystercatchers breedmg m Prmce WIllIam Sound, Alaska. Journal of
Field Ormthology 69(4) 629-634 ~

__ 1999 Effects of persistent shoreline 011 on breedmg success and chick growth ofblack oystercatchers Auk
116(3) 640-650

Anthony, J A and D D Roby 1997 Vanatton m lIpid content offorage fishes and Its effect on energy
provlslomng rates to seabird nestlings p 725-729 ill Forage Fishes In Marme Ecosystems Proceedings of
the International SymposIUm on the Role of Forage Fishes In Marme Ecosystems Alaska Sea Grant
College Program Report No 97-0 I Fairbanks, AK Umverslty ofAlaska

Anthony, J A, D D Roby, and K R Turco In press Lipid content and energy denSity offorage fishes from the
northern Gulf of Alaska Journal of Experimental Marme Biology and Ecology



Annstrong, R H , M F Willson, M D Robards, and J F Platt 1999 Sand lance annotated bibliography p
45-327 ill M D Robards, M F Willson, R H Annstrong, and J F Platt, eds Sand lance a review of
biology and predator relations and annotated bibliography Research Paper PNW-RP-521 US
Department ofAgnculture, Forest Service, PaCific Northwest Research Station, Portland, OR

Babcock, M M , M G Carls, P M Hams, G V IrvIne, J A CUSICk, and S D RIce PersIStence ofoIlmg m mussel
beds after the Exxon Valdez 011 spill Marme EnVIronmental Research

Babcock, M M , C V IrvIne, P M Hams, J A CUSICk, and S D RIce 1996 Persistence ofoIlmg m mussels beds
three and four years after the Exxon Valdez 011 spill p 286-297 ill S D RIce, R B SPies, D A Wolfe, and
B A Wnght, eds Proceedmgs of the Exxon Valdez 011 Spill SymPOSium Amencan FlShenes Society
SymPOSium Number 18

Bam, D E and M E Dahlhelm 1994 Effects ofmaskmg nOise on detectIOn thresholds ofkIller whales p 243-256
ill T R Loughlm, ed Marme mammals and the Exxon Valdez AcademiC Press, San Diego, CA

Ballachey, BE, J L Bodkm, and A R. DeGange 1994 An overvIew of sea otter studies p 47-59 !!l T R.
Loughlm, ed Marme mammals and the Exxon Valdez AcademiC Press, San Diego, CA

Barber, WE, L L McDonald, WP ErIckson, and M Vallarmo 1995 Effect ofthe Exxon Valdez 011 spIll on
mtertldal fish a field study Transactions of the Amencan Flshenes Society 124(4) 461-476

I ,\

Barrett-Lennard, L G, J K B Ford, and K A Heise 1996 The mIXed blessmg ofecholocabon differences m
sonar use by fish-eating and mammal-eating kIller whales Anunal BehaVior 51 553·565
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Bayha, K and J Konnendy 1990 p 485 Sea Otter Symposium Proceedmgs ofa SymPOSium to Evaluate the
Response Effort on Behalfof Sea Otters After the T/V Exxon Valdez Oil SpIll mto Prmce WIlliam Sound
US Fish and WildlIfe Biological Report 90(12)

Bechtol, W R Changes m forage fish populations m Kachemak Bay, Alaska, 1976-1995 p 441-455!!l Forage
Fishes m Marme Ecosystems Proceedmgs of the Internabonal SymposIUm on the RolelofForage Fishes m
Marme Ecosystems Alaska Sea Grant College Program Report 97-01

Ben-DaVid, M , R.T Bowyer, L K Duffy, D D Roby, and D M ScheU 1998 Social behaVIOr and ecosystem ~ -
processes nver otter latnne sites and nutrient dynamiCS of terrestnal vegetation Ecology I L.. "

79(7) 2567-2571

Ben-DaVid, M , R.T Bowyer, and J B Faro 1996 Niche separatlon by mmk and nver otters coexIStence ma
marme environment OJ.kos 7541-48

Ben-DaVid M , T M WIlliams, and 0 A Onnseth 2000 Effects of oIlmg on exercise phySiology and dIvmg
behaVIOr ofnver otters a captive study Canadian Journal ofZoology 78(8) 1380-1390

l • 'Jl\ - _J

Benson, J and R M Suryan 1999 A leg-noose for capturmg adult kittiwakes on the nest site J Field Onllth
70(3) 393-399

Bernatowlcz, J A , P F Schempf, and T D Bowman 1996 Bald eagle productlVlty msouth-central Alaska m 1989
and 1990 after the Exxon Valdez Oil spill p 785-797 ill S D RIce, R B Spies, D A Wolfe, and B A
Wnght, eds Proceedmgs of the Exxon Valdez Oil SplU SymposIUm Amencan FISherIes Society
Symposium Number 18

Bittner, J E Cultural resources and the Exxon Valdez 011 spill an overview p 814-818!!l S D RIce, R B Spies,
D A Wolfe, and B A Wnght, eds Proceedmgs of the Exxon Valdez Oil Spill SymposIUm Amencan
Flshenes Society SymposIUm Number 18
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Blackburn, J E and P J Anderson 1997 Pacific sand lance growth, seasonal avatlablhty, catch vanablhty, and
food m the Kodiak-Cook Inlet area of Alaska p 409-426 m Forage Fishes m Manne Ecosystems
Proceedmgs of the Internatlonal SymposIUm on the Role ofForage Fishes m Manne Ecosystems Alaska
Sea Grant College Program Report 97-01

BlaJeskl, A, L K Duffy, and R T Bowyer 1996 Differences m fecal levels ofphorphnn among nver otters
exposed to the Exxon Valdez 011 splll Biomarkers (I) 262-266

Blundell, G M, J W Kern, R T Bowyer, and L K Duffy 1999 Captllnng nver otters a companson ofHancock
and leg-hold traps WIldhfe Society Bulletm 27(1) 184-192

Bodkm, J L , J A Ames, R.J Jameson, A M Johnson, and G M Matson Estunatlng age ofsea otters With
cementlun layers m the first premolar Journal of WlIdhfe Management 61(3) 967-973

Bodkm, J L , B E Ballachey, M A Cronm, and K T Scnbner 1999 Population demographics and genetlc
diversity m remnant and re-estabhshed populatIOns ofsea otters Conservatlon BIOlogy 13(6) 1378-1385

, -'

Bodkm, J L , A M Burdm, and D A Ryzanov 2000 Age- and sex specIfic mortabty and populatlon structure In

sea otters Marm~e Mammal SCience 16(1) 201-~19 -

Bodkm, J L , R J Jameson, and J A Estes 1994 Sea otters In the North Pacific Ocean p 353-356 ID. E T LaRoe
llI, G S Farns, C E Puckett, and P D Doran, eds Our hvmg resources 1994 A report to the nahon on the
dlstnbutlon, abundance, and health of U S plants, anunals, and ecosystems Natlonal BIOlogical Service,
Washmgton,Del

Bodkm, J L , D M Mulcahy, and C J Lensmk 1993 Age-specIfic reproductIOn m the sea otter (Enhydra lutTls)
analySIS of reproductive tracts Canadian Journal ofZoology 71(9) 1811-1815

Bodkm, J L and M S Udevltz 1994 An mtersectlon model for estunatmg sea otter mortality along the Kenai
Peninsula p 8I-95 In T R Loughhn, ed Marine mammals and the Exxon Valdez AcademiC Press, San
Diego, CA '"

1999 An aenal survey method to estimate sea otter abundance ID. G W Gamer, S C Amstrup,] L Laake,
B F J Manly, L L McDonald, and D G Robertson, eds Manne mammal survey and assessment methods
Balkema Press, Netherlands

Bodkin, J L and F Weltz. 1990 Evaluation ofsea otter capture after the TIV Exxon Valdez 011 splll, Pnnce
WlIham Sound, Alaska p 61-69 ill K Bayha and J Konnendy, tech coords and eds Sea Otter
SymposIUm Proceedmgs of a SymPOSium to Evaluate the Response Effort on Beh~f ofSea Otters After
the TIV Exxon Valdez Oil Splll mto Pnnce Wilham Sound US Fish and WlIdhfe BIOlOgIcal Report
90(12) , J , -

Boldt, J 1996 Condition and dlstnbutlon of forage fish m Pnnce Wl1ham Sound, Alaska M S ThesIS Umverslty
of Alaska, Juneau, AK

Bolger, M and C D Carnngton 1999 Hazard and nsk assessment ofcrude 011 m subSistence seafood samples
from Pmce Wl1ham Sound Lessons learned from the Exxon Valdez p 195-204 ill L J Field, J A Fall,
T S Nlghswander, N Peacock, and U Varanasl, eds Evaluatmg and commumcatmg subSIStence seafood
safety m a cross-cultural context Lessons learned from the Exxon Valdez 011 splll Society of
EnVironmental TOXicology and ChemiStry, Pensacola, FL

Bolger, M , S H Henry, and C D Carrington 1996 Hazard and risk assessment of crude Oil contammants m
subSistence seafood samples from Prmce Wilham Sound p 837-843 10 S D Rice, R B Spies, D A Wolfe,
and B A Wnght, eds Proceedings of the Exxon Valdez Oil Sp111 SymposIUm Amencan Flshenes Society
SymposIUm Number 18
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Bowman, T D , P F Schempf, and J A Bernatowlcz 1995 Bald eagle survival and population dynamics In Alaska
after the Exxon Valdez 011 spill Journal ofWlldhfe Management 39(2) 317-324 -

Bowman, T D , P F Schempf, and J I Hodges 1997 Bald eagle population In Prmce WIlham Sound after the
Exxon Valdez 011 spill Journal ofWIldhfe Management 61(3) 962-967

Bowyer, R T , J W Testa, and J B Faro 1995 Habitat selection and home ranges ofnver otters In a marme
enVironment effects of the Exxon Valdez 011 spill Journal of Mammalogy 76(1) 1-11

Bowyer, R T , J W Testa, J B Faro, C C Schwartz, and J B BrownIng 1994 Changes In diets ofnver otters In
Pnnce Wilham Sound, Alaska effects of the Ex.:'Con Valdez 011 spill Canadian Journal of Zoology
(72) 970-976

Braddock, J F , J E LIndstrom, and E J Brown 1995 Distribution of hydrocarbon-degradIng microorganISms In
sedIments from Prmce Wilham Sound, Alaska follOWIng the Exxon Valdez 011 spIll Marme Pollution
BulletIn (30) 125-132

Braddock, J F ,J E LIndstrom, T R. Yeager, B T Rasley, and E J Brown 1996 Patterns ofmicrobial actlVlty In
oIled and unoIled sediments In Pnnce WIlham Sound p 94-108 In S D Rice, R B SPies, D A Wolfe, and
B A Wnght, eds ProceedIngs of the Exxon Valdez 011 Spill SympOSIUm Amencan Flshenes Society
SympOSIUm Number 18

Brown, D W , D G Burrows, CAP R W Sloan, S M Pierce, J L Bolton, K L TIlbury, K L Dana, M M Krahn,
S Chan, and U Varanasl 1999 Exposure ofAlaskan subSistence shellfish to 011 spIlled from the Exxon
Valdez p 135-168 III L J Field, J A Fall, T S Nlghswander, N Peacock, and U Varanasl, eds
EvaluatIng and communIcatIng subSistence seafood safety In a cross-cultural context Lessons learned
from the Exxon Valdez 011 spill Society of EnVironmental TOXicology and ChemiStry, Pensacola, FL

Brown, D W , D G Burrows, C A Sloan, R W Pearce, S M Pierce, J L Bolton, K L TIlbury, K L Dana, S L
Chan, and U Varanasl 1996 Survey ofAlaskan subSistence Invertebrate seafoods collected In 1989-1991
to determIne exposure to 011 spilled from the Exxon Valdez p 844-855 ill S D Rice, R.B Spies, D A
Wolfe, and B A Wnght, eds ProceedIngs of the Exxon Valdez 011 SpIll SymPOSium Amencan FlShenes
Society SympOSium Number 18

Brown, ED, T T Baker, J E Hose, R M Kocan, G D Marty, M D McGurk, B L Norcross, and J Short 1996
Injury to the early hfe history stages of PaCific herring In Pnnce Wilham Sound after the Exxon Valdez 011
spill p 448-462 In S D Rice, R B Spies, D A Wolfe, and B A Wnght, eds ProceedIngs of the Exxon
Valdez 011 Spill SympOSIUm Amencan Flshenes Society SymPOSium Number 18

Brown, ED, B L Norcross, and J W Short 1996 An introduction to studies on the effects of the Exxon Valdez 011
spill on early hfe history stages of PaCific hemng, Clupea pallasl, In Prmce Wilham Sound, Alaska.
Canadian Journal of Flshenes and Aquatic SCiences 53(10) 2337-2342

Brown, ED, J Wang, S L Vaughan, and B L Norcross 1999 Identlfymg seasonal spatial scale for the ecological
analySIS ofhemng and other forage fish In Prince Wilham Sound, Alaska pI-II Ecosystem Approaches
for Flshenes Management

Brown, E J and J F Braddock 1990 Sheen screen a mInlatunzed most probable number technique for
OIl-degrading mlcroorgamsms Apphed and EnVironmental Microbiology (56) 3895-3896

Bue, B G , S M Fried, S Sharr, D G Sharp, J A Wilcock, and H J Geiger 1998 EstImating salmon escapement
USing area-under-the curve, aerial observer effiCiency, and stream-hfe estimates the Pnnce Wilham Sound
example North PaCific Anadromous Fish CommiSSion Bulletin (1) 240-250

Bue, B G ,S Sharr, S D Moffitt, and A K Craig 1996 Effects of the Exxon Valdez 011 spill on pink salmon
embryos and preemergent fry p 619-627 ill SORice, R B Spies, D A Wolfe, and B A Wright, eds
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Proceedmgs of the Exxon Valdez OIl Splll SymposIUm Amencan Flshenes Society SymPOSium Number>
18

Bue, B G ,S Sharr, and J E Seeb 1998 EVidence ofdamage to pmk salmon populations mhablbng PrInce
Wdham Sound, Alaska, two generations after the Exxon Valdez 011 spill Transactions of the Amencan
Flshenes SocIety 127(1) 35-43

Burn, D M 1994 Boat-based populatIon surveys of sea otters m Prmce Wdham Sound p 61-80 !!! T R Loughlm,
ed Manne mammals and the Exxon Valdez AcademiC Press, San Diego, CA

Byrd, G V , E P Badey, and W Stahl 1997 Restoration of ISland populations of black oystercatchers and pIgeon
gulliemots by removmg mtroduced foxes Colomal Waterbirds 20(2) 253-260

Calkms, D G, E Becker, T R Spraker, and T R Loughlin 1994 Impacts on Steller sea hons p 119-139 !!! T R
Loughlm, ed Manne mammals and the Exxon Valdez AcademiC Press, San Diego, CA

Carls, M G ,L Holland, M Larsen, J L Lum, D G Mortenson, S Y Wang, and A C Werthetrner 1996 Growth,
feedmg, and SurviVal ofpmk salmon fry exposed to food contammated With crude od p 608·618 !!! S D
Rice, R.B Spies, D A Wolfe, and B A Wnght, eds Proceedmgs of the Exxon Valdez OIl SpIll
SymPOSium Amencan Flshenes Society SymposIUm Number 18

Carls, M G, G D Marty, T R Meyers, R E Thomas, and S D Rice 1998 ExpreSSion ofvrral hemorrhagiC
septIcemia VIrUS m prespawnmg PaCific herrmg (Clupea pallas,) exposed to weathered crude 011 Canadian
Journal ofFlshenes and Aquatic SCiences (55) 1-10

l} ..... ; ~ t. J

Carls, M G , S D Rice, and J E Hose In press Sensitivity of fish embryos to weathered crude oIl Part I Low level
exposure dunng mcubatlon causes, malformations, genetic damage, and mortahty m larval Pacific hemng

I(Clupea pallos,) EnVironmental TOXicology and ChemiStry -

Carls, M G ,A C Wertheimer, J W Short, R M Smolowltz, and J J Stegeman 1996 Contammatlon ofJuvende
pmk salmon and chum salmon by hydrocarbons m Pnnce Wilham Sound after the Exxon Valdez ollspdl p
593-607 ill S D Rice, R B Spies, D A Wolfe, and B A Wnght, eds Proceedmgs ofthe Exxon Valdez 011
Spill SymposIUm Amencan Flshenes Society SymPOSium Number 18 ~ " ,,~

j { L ; -.. ! r l ...1 ......J

Carlson, P R. and Kvenvolden K A 1996 Trackmg Exxon Valdez od from beach to deepwater sedtrnents m
Prmce Wilham Sound, Alaska p 109-120 m S D Rice, R B Spies, D A Wolfe, and B A Wnght, eds
Proceedmgs ofthe Exxon Valdez Oil Spill Symposium Amencan Flshenes Society SymPOSium Number
18 j',,, ,- I , \

Carter, H R. and K J Kuletz 1995 Mortality ofmarbled murrelets due to oIl pollution m North Amenca. Ecology
and Conservation ofthe Marbled Murrelet USDA Forest Service General Techmcal Report -.
PSW-GTR-152 261-269

Castellml, J M , N J Melselman, and M A Castellml 1996 Understandmg and mterpretmg hematocnt
measurements m pmmpeds Marme Mammal SCience 12(2) 251-264

Celewycz, A G and A C Wertheuner 1996 Prey avallablhty to Juvemle salmon after the Exxon Valdez od spill
p 564-577 m S D Rice, R B Spies, D A Wolfe, and B A Wnght, eds Proceedmgs of the Exxon Valdez
Oil Spill SymposIUm American Fisheries Society SymposIUm Number 18

Childress, J and J Hall 1998 Oil-spill ecology SCience Teacher 65(7) 32-35

Colher, T K, M M Krahn, C A Krone, L L Johnson, M SMyers, S L Chan, and U Varanasl 1993 OIl
exposure and effects m subtidal fish followmg the Exxon Valdez 011 spill p 301-305 ill Proceedmgs of the
1993 International Oil Spill Conference Prevention, Preparedness, Response American Petroleum
Institute PublicatIOn 4580 Washmgton, D C
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RIce, R B SpIes, D A Wolfe, and B A Wnght, eds Proceedmgs of the Exxon Valdez 011 SpIll
SymPOSIum Amencan Flshenes SocIety SymPOSIum Number 18

Congdon, B C , J F Platt, K Martm, and V L Fnesen In press RapId population expansIon and penpheral
Isolation 10 marbled murrelets contemporary vs hlstonc processes Evolution

Cronm, M A, J L Bodkm, B E Ballachey, J A Estes, and J C Patton 1995 Mltochondnal DNA vanatton among
subspecIes and populatIons of sea otters (Enhydra lutrls) Journal ofMammalogy (77) 546-557

Crowley, D W 1993 Breedmg habItat of harlequm ducks 10 Prmce WIlham Sound, Alaska M S ThesIS Oregon
State UOlverslty, Corvalhs, OR

Dahlhetm, ME and C 0 Matkm 1994 Assessment ofmJurtes to Prmce WIlham Sound ktller whales p 163-171
!!l T R Loughlm, ed Marme mammals and the Exxon Valdez AcademIC Press, San DIego, CA
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AJr/Water3
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An:haeology I
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mvestIgatlons, Exxon Valdez 011 Spill StatelFederal Natural Resource
Damage Assessment Fmal Report (Archaeology Study Number I), Alaska
Department ofNatural Resources, DIVISIon ofParks and Outdoor Recreation
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1 f~r
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Bird 3
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US FISh and Wlldhfe SeJ'VIce, Anchorage, Alaska (NTIS No PB97­
112700)

Bud 4

Bowman, T D, P F Schempf, and J A Bematowlcz 1993 Effects ofthe
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oystercatehers breedmg mPnnce Wilham Sound, Alaska, Exxon Valdez Oil
Spill StateIFederal Natural Resource Damage Assessment FlOaI Report (BIrd
Study Number 12, RestoratIOn Study Number 17), US Fish and Wlldhfe
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manne salmon injury assessment In Pnnce Wilham Sound Exxon Valdez Oil
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from the Exxon Valdez on SurviVal and growth ofDolly Varden and cutthroat
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Number 5 RestoratIOn Study Number 90) Alaska Department of FIsh and
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Swanton, CO, T J Dalton, B M Barrett, D Pengilly, K R. Brennan, and
P A Nelson 1993 Effects ofpink salmon (Oncorhynchus gorbuscha)
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Kodiak and Chlgmk management areas caused by the Exxon Valdez Oil spill
Exxon Valdez all SpIll StateJFederal Natural Resource Damage Assessment
Final Report (Fish/Shellfish Study Number 7B and 8B) Alaska Department
of Fish and Game Commercial Flshenes Management and Development
DIVISion Kodiak Alaska
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Brown, E D and T T Baker 1998 InjUry to Pnnce Wilham Sound hemng
follOWing the Exxon Valdez 011 spill, Exxon Valdez all Spill StateJFederal
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Number II) Alaska Department ofFish and Game DIVISIon ofCommercial
Flshenes Management and Development, Cordova, Alaska (NTIS No
PB99 151169)

Fish/Shellfish 16

},.8111, M and M M Babcock 1990 Prince Wilham Sound oysters, Exxon
Valdez all Spill StateJFcderal Natural Resource Damage Assessment
Preliminary Status Report (FIsh/Shellfish Study Number 16), Alaska
Department ofFISh and Game FISheries Rehabilitation, Enhancement and
Development DIVISIon, and National Oceanic and AtmospheriC
Administration, National Manne Fishenes Service, Juneau, Alaska (ThIS
report IS not 8V8Ilable at copy centers See the Natural Resource Damage
Assessment Intenm Report senes at the hbranes listed)
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Haynes, E, T Ruteckl, M Murphy, and DUrban 1995 Impacts of the
Exxon Valdez 011 spill on bottomfish and shellfish In Pnnce Wilham Sound
Exxon Valdez all Spill StateJFederal Natural Resource Damage Assessment
Final Report (FIsh/Shellfish Study Number 18) U S NatIOnal Manne
Fishenes SeTVIce, Auke Bay Laboratory, Juneau, Alaska.

FlsltIShellfish 19

Norcross BLand M Frandsen 1998 Injury to larval fish In Prince
Wilham Sound Exxon Valdez all Spill StateJFederal Natural Resource
Damage Assessment Final Report (FlsltIShellfish Study Number 19), Alaskl ./)
Department ofFIsh and Game Habitat and Restoration DIVISIon Anchorage
Alaska. (NTIS No PB99 151144)

Fish/Shellfish 22

Freese, J L and C E O'C1alr 1995 Injury to crabs outsIde Pnnce Wdham
Sound, Exxon Valdez all Spill StateJFederal Natural Resource Damage
Assessment Final Report (FIsh/Shellfish Study Number 22) National
Oceanic and Atmosphenc AdminIstratIOn National Manne Flshenes
SeTVIce, Auke Bay Laboratory, Juneau, Alaska. (NTIS No PB96 194782)

FIsh/Shellfish 25

K8IlI, M 1990 Injury to scallop resources In Kodiak waters Exxon Valdez
all Spill StateJFederal Natural Resource Damage Assessment Prehmlnary
Status Report (FlsltIShellfish Study Number 25) Alaska Department ofFIsh
and Game Flshenes RehabilItatIOn, Enhancement and Development
DIVISIOn Juneau Alaska (11us report IS not available at copy centers See
the Natural Resource Damage Assessment Intenm Report senes at the
hbranes hsted )

FIsh/Shellfish 27

Schmidt, D C K E Tarbox B M Barrett, L K Branman S R Carlson J A
Edmundson J M Edmundson S G Honnold B E Kmd G B Kyle P A
Roche, P ShIelds and C a Swanton 1993 Sockeye salmon
overescapement, Exxon Valdez all SpIll State/Federal Natural Resource
Damage Assessment Fmal Report (FIsh/ShellfISh Study Number 27), Alaska
Department ofFish and Game Commercial Flshenes Management and
Development DIVISIOn Soldotna, Alaska.
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Geiger, H J , WD Temphn J S Colhe and T J Qumn II 1995 Run
reconstruction and hfe history model, Exxon Valdez 0.1 Spill StatelFederal
Natural Resource Damage Assessment Fmal Report (Fish/Shellfish Study
Number 28), Alaska Department ofFish and Game Commercial Flshenes
Management and Development DIVIsion Juneau, Alaska (NTIS No PB96

--...,.208418)

FISh/Shellfish 30

DiCostanzo, C and B P Simonson 1993 Database management, Exxon
Valdez 011 Spill StatelFederal Natural Resource Damage Assessment Fmal
Report (FlShlShellfish Study Number 30), Alaska Department of Fish and
Game, DIVISion ofCommercial Flshenes Juneau, Alaska

Manne Mammal I

Dahlheun, M E and 0 von Zlegcsar 1993 Effects ofthe Exxon Valdez 011
spill on the abundance and dlSlnbulJon ofhumpback whales (Megaplera
novaeangl,ae) 10 Pnnce Wilham Sound Exxon Valdez 011 Spill StatelFederal
Natural Resource Damage Assessment Fmal Report (Manne Mammal Study
Number 1), US Department ofCommerce, National Oceanic and '
Atmospbcnc AdmmJStratJon, NalJonal Manne FlShenes Servace, Seattle, _
Washmgton (NTIS No PB96-194634)' t " f

Manne Mammal 2

Dahlhcun, ME and C 0 Matkm 1993 Assessment ofmjunes to killer
whales 10 Pnncc Wilham Sound, Exxon Valdez 011 Spill StatelFederal
NaturaI"Rcsource Damage Assessment Fmal Report (Manne Mammal Study
Number2), U S Department ofCommerce, National Oceanic and
AtmosphCnc AdmmlStralJon, NalJonal Manne Flshenes Servace, Sea'nJe,
Washington (NTIS No PB96-194642),
Manne Mammal 4

_,Ca1kms, DG, E F Becker, T R. Spraker, and T R. Loughhn 1994
scssment ofmjUlY to Steller sea hons 10 Pnnce Wilham Sound and the
11fofAlaska, Exxon Valdez 011 Spill StateIFederal Natural Resource

...Jniage Assessment Fmal Report (Manne Mammal Study Number 4),
Alaska Department offish and Game, DiviSion ofWlldhfe Conservation,
Anchorage, Alaska.

Manne Mammal 5 (Restoration Study 73)

Frost, KJ and L F Lowry 1994 Assessment ofmjW)' to harbor seals 10

PrInce WDham Sound, Alaska, and adjacent areas followmg the Exxon
Valdez 011 splJl, Exxon Valdez 011 Spill StatelFederal Natural Resource
Damage Assessment Fmal Report (Manne Mammal Study Number 5,
Restoration Study Number 73), Alaska Department ofFish and Game,
WIldlife ConservatIOn DIVISion, FBlrbanks, Alaska. (NTIS No PB96­
197116)

Manne Mammal 6-1

Ballachey, BE 1995 Biomarkers ofdamage to sea otters 10 Pnnce Wilham
SOWld, Alaska followmg potenlJal exposure to 011 spilled from the Exxon
Valdez 011 spill Exxon Valdez 011 Spill StatelFederal Natural Resource
Damage Assessment Fmal Report (Manne Mammal Study Number 6-1) US
FISh and Wildlife Service, Anchorage Alaska.

Manne Mammal 6 2

Ballachey, B E and K.A KJoecker 1997 Hydrocarbon reSidues 10 tiSSUes
ofsca otters (Enhydra lulrIS) collected from Southeast Alaska, Exxon Valdez
011 Spill StateIFederal Natural Resource Damage Assessment Fmal Report
(Manne Mammal Study Number 6 2) U S FIsh and Wlldhfe Service
Anchorage, Alaska. (NTIS No PB98-136872)

.. anne Mammal 6 3
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Ballachey B E and K A t-.loecker 1997 Hydrocarbons 10 hair, livers and
mtestmes ofsea otters (Enhydra IUlrlS) found dead along the path of the
Exxon Valdez 011 spill Exxon Valdez 011 Spill StatelFederal Natural
Resource Damage Assessment Fmal Report (Manne Mammal Study Number
6 3), U S Fish and Wlldhfe Servace Anchorage Alaska (NTIS No PB97
205652)

Manne Mammal 6-4

Bodkm, J K, D M Mulcahy, C J Lensmk 1996 Age speCific reproduction
10 female sea olters (Enhydra lutm) from Southcentral Alaska analYSIS of
reproductive tracts, Exxon Valdez 011 Spill StatelFederal Natural Resource
Damage Assessment Fmal Report (Manne Mammal Study Number 6-4), U S
Fish and Wlldhfe Servace, Anchorage Alaska.

Manne Mammal 6-5

Bodkm, J L and M S Udevllz 1995 An mtersectlon model for estlmatmg
sea olter mortality from the Exxon Valdez 011 spill along the KenBl Pemnsula,
Alaska, Exxon Valdez 011 Spill StatelFederaJ Natural Resource Damage
Assessment Fmal Report (Manne Mammal Study Number 6 5) U S Fish and
Wlldhfe Servace Anchorage, Alaska (NTIS No PB96 194980)

Manne Mammal 6-6

Bum, D M 1994 Boat based population surveys ofsea olters (Enhydra
Iutrls) in Pnnce Wilham Sound, Alaska, Exxon Valdez 011 Spill StatelFederal
Natural Resource Damage Assessment Fmal Report (Manne Mammal Study
Number 6-6), U S Fish and Wlldhfe ServIce Anchorage, Alaska (NTIS No
PB99 112245)

Manne Mammal 6 7

DeGange, A R, D C Douglas, D H Monson, and C M Robbins 1995
Surveys ofseaotters 10 the GulfofAlaska 10 response to the Exxon Valdez
011 spill, Exxon Valdez 011 Spill StateIFederal Natural Resource Damage
~ent Final Report (Manne Mammal Study Number 6-7), U S Fish and
Wlldhfe Service, Anchorage, Alaska. (NTIS No PB96 195003)

Manne Mammal 6 8

Doroff, A M and j L Bodkm 1996 Sea otter foragmg behaVior and
hydrocarbon concentralJons 10 prey followmg the Exxon Valdez 011 spill 10

Pnnce Wilham Sound, Alaska, Exxon Valdez 011 Spill StateIFederal Natural
Resource Damage Assessment Fmal Report (Manne Mammal Study Number
6-8), U S FISh and Wlldhfe Servace, Anchorage, Alaska. (NTIS No PB98
136898)

Manne Mammal 6-9

DoroR; AM, and A R. DeGange 1995 Expenments to determme dnft
patterns and rates of recovery ofsea otter carcasses followmg the Exxon
Valdez od spill, Exxon Valdez Od Spill Statc/Federal Natural Resource
Damage Assessment Fmal Report (Manne Mammal Study Number 6 9), U S
FISh and Wddhfe Service, Anchorage, Alaska. (NTIS No PB96-194972)

Manne Mammal 6-10

Lipscomb, T P , R K Hams R B Moeler, J M Pletcher RJ Haebler, and
B E Ballachey 1996 HIstopathologiC lesIOns associated With crude od
exposure 10 sea otters, Exxon Valdez Od Spill StateIFederal Natural Resource
Damage Assessment Fmal Report (Manne Mammal Study Number 6 10)
U S FISh and Wddhfe Service, Anchorage Alaska

Manne Mammal 6-11

Lipscomb, T P R K Hams, A H Rebar B E Ballachey, and RJ Hacblcr
1996 Pathological studies ofsea otters, Exxon Valdez Od Spill StatelFederal
Natural Resource Damage Assessment Fmal Report (Manne Mammal Study
Number 6 11), U S FISh and Wlldhfe Servlcc Anchorage, Alaska.

Manne Mammal 6-12



Monnett, C and L M Rotterman 1992 Movements of weanling and adult
female sea otters In Pnnce William Sound Alaska after the TN Exxon
Valdez 011 spIll Exxon Valdez all SpIll StatelFederal Natural Resource
Damage Assessment Final Report (Manne Mammal Study Number 6 12)
US Fish and Wlldhfe Service Anchorage, Alaska (NTIS No PB96
194899)

Manne Mammal 6 13

Monnett, C and L M Rotterman 1992 Mortality and reproduction of
female sea otters In Pnnce William Sound, Alaska, Exxon Valdez all Spill
StatelFederal Natural Resource Damage Assessment Final Report (Manne
Mammal Study Number 6 13) U S Fish and Wlldhfe Service, Anchorage
Alaska. (NTIS No PB96 195964)

Manne Mammal 6 14

Monnett, C and L M Rotterman 1992 Mortahty and reproductIOn ofsea
otters oiled and treated as a result of the Exxon Valdez 011 spill, Exxon Valdez
all Spill StatelFederal Natural Resource Damage Assessment Final Report
(Manne Mammal Study Number 6-14) US Fish and Wildlife SeTVIce
Anchorage, Alaska. (NTIS No PB96-196902)

Manne Mammal 6 15

Monson, D H and B Ballachey 1995 Age dlStnbutlons ofsea otters found
dead In Pnnce Wilham Sound Alaska follOWing the Exxon Valdez OIl spill
Exxon Valdez all Spill State/Federal Natural Resource Damage Assessment
Final Report (Manne Mammal Study Number 6 15), U S Fish and Wlldhfe
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Availability of EVOS FlOal and Annual Reports

Copies of final and annual reports may be checked out from the Alaska Resources Library and Information Services (ARLIS) The ( - ')
address and phone number are listed below These reports are also aval1able for out of town borrowmg through mterhbrary loan _~

Borrowers should request the reports through their local hbrary Copies of final reports are also available for vlewmg at the followmg
hbranes "I (j

J J W",) Jo-il .... ), I

A Holmes Johnson Library - Kodiak
Alaska Hlstoncal Library - Juneau
Alaska State Library - Juneau
Auk.e Bay Flshenes Lab Library - Juneau
Cordova Pubhc Library - Cordova
E E Rasmuson Library - University ofAlaska, Fairbanks
Kenai Community Library - Kenai
Ketchikan Pubbc Library - KetchIkan
Kuskokwim Consortium Library - Bethel

Library of Congress - Washmgton, D C
National Library ofCanada .. Ottawa
Northwest Community College Learnmg Resource Center ­
Nome
Tuzzy Consortium Library - Barrow
University ofAlaska, Anchorage Consortium Library
University ofAlaska, Southeast Library - Juneau
Umverslty ofWashmgton Library - Seattle
Valdez Consortium Library - Valdez

CoPies ofthe final reports may be purchased from the foIlowmg
TlmeFrame, Anchorage, Alaska - (907) 562-3822
NatIOnal Techmcal informatIOn ServIce (NTIS) - (703) 487-4650

Alaska Resources Library and Information Services (ARLIS)
3150 C Street, SUite 100
Anchorage, AK 99503

(907) 27-ARLIS (272-7547)
(907) 271-4742 fax

wwwarllsorg
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