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CORDOVA Briefing on GEM

ovember 18, 1999

Present: Molly McCammon, Phil Mundy, Hugh Short

David Janka
Tim Joyce
John Williams
Torie Baker
Tom Kline
Monica Riedel
Shari Vaughan
Alberto Cagliano
Shelton Gay
Gary Thomas

Cordova, 99574
Box 555
Box 585
Box 1159
PWSSC
Box 2229
Box 705
Box 200, Cordova Times
Box 714
PWSSC

Also talked to Dan Sharp, ADF&G, Cal Baker, USFS; and Kelly Weaverling, Audubon chapter

Torie Baker - what Marine Advisory program/Seagrant do is important - gets information to
fishermen in useful ways.

Monica Riedel - water quality and contaminants in marine mammals - will we be using
biosampling program for this? Will we be monitoring impacts of Whittier Road?

People noticing increase in humpback whale predation in sound - post-whaling baby boom:
example of natural process change caused by human actions.

Education - if you anchor boats in shallow, nearshore waters at certain times of year you can
impact herring spawn.

Tim Joyce - we have the models, but can't manage it - no followup? Are the SEA models part of
GEM?

Gary - Without numerical models, you're only monitoring; need building tools to predict, saves
money ultimately. Next stage - identify the services that will come from the program.
Will we partition up the region, and use a smaller ecosystem approach, i.e., PWS, Cook Inlet,
Shelikof straits, etc.

Tom Kline - need series of articulated hypotheses and goals in context of climate change. Design
monitoring program around present biota - anticipate changes. How to deal with corporate
memory - most human participation is short time.

Gary - biggest thing here in Cordova is to determine annual variability - short term changes.



DaVId Janka - need buoy off Naked Island, more weather statIOns around the sound, baselme on
ultravIolet radiation

Gary - Globec goal- we want to predIct survIval better, need R&D money through program

Momca - should help people most Impacted by spl1l- the fishermen Focus more on smaller
scale Issues
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DEPARTMENT OF FISH AND GAME

DIVISION OF SUBSISTENCE

November 3D, 1999

Phil Mundy
SCience Coordinator
EVOS Trustee Council
645 G Street, Room 401
Anchorage, Alasl(a 99501-3451

Dear Phil

!y TONY KNOWLES, GOVERNOR,

333 Raspberry Road
ANCHORAGE AK 99518-1599
PHONE (907) 267-2353
FAX (907) 267-2450

I~

Staff of the DIvIsion of Subsistence, Alaska Department of Fish and Game (ADF&G) have reviewed the
"Draft Gulf Ecosystem MOnitoring (GEM) Program" review draft, dated 22 October 1999 and offer the
following comments Two sections of particular Interest to the DIvIsion of Subsistence are 1)
"contaminants, water quality, and watersheds, food safety" and 2) "community Involvement, traditional
knowledge, education, and stewardshIp" As noted In the draft, both of these sections are In preliminary
stages of developmentl However, we offer the following general comments on these sections which we
hope will be useful as more of the details of the GEM program are'developed These are followed by

I \ I f I 'I {t

some page-specific comments t '- I •

1 , ! I .....

Page 17 SectIon G "Contaminants, water quality and watersheds, food safety"

In comments on a prevIous draft of the GEM plan, we noted the Importance of the Involvement of
subsistence users In programs for interpreting and communicating Information about contaminants In the
Gulf of Alaska We recommended that language be added to this section stating this goal, but our
recommendatIon does not appear In this latest draft Although this section will be developed dunng
Restoration Project 00567, we recommend that the next draft acknowledge this goal by adding the
following language

"Involving-the people who harvest and consume fish and other manne Wildlife In interpreting the
data on contaminants In those resources, and informing people of any possible adverse effects
associated with eating Wild foods, as well as informing them of the comparatIve nsks assocIated
with alternative diets, should be the highest pnonty of this program"

One of the pnmary lessons of the EVOS IS that early Involvement of subSistence users In interpreting and
communicating data on the potential nsks of uSing subSistence foods IS cntlcal to the success of any nsk
communication program An equally Important lesson IS that If programs are taking place which are
studying potential contaminants, then local communities must be Informed of the Implications of this
research for their sUbsl~tence food supply Efforts to Inform commUnities about the nsk associated With
uSing subSIstence foods follOWing the EVOS were senously hampered by the embargo on Information
about damage assessment studies We also note Dr John Middaugh's observation In his e-mail note of 2
August 1999 to'participants In the contaminants component working group that "Many agencies have
resp_on~lblllt~es for mOnltonng vanous things But no one has responsibility for penodlcally reviewing the
data [on contaminants] and developing Intenm conclUSions ThiS, I think, could be a great contnbutlon of
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EVOS" We concur An explicit goal committing to a collaborative nsk commUnication process will be
essential to avoid repeating earlier mistakes (A forthcoming publication of the Society of EnVIronmental
Toxicology and Chemistry, "Evaluating and Communicating Subsistence Seafood Safety In a Cross­
Cultural Context Lessons Learned from the Exxon Valdez all Spill" discusses these pOints In detail)

Page 18 Section H Community Involvement, traditional knowledge, education, and stewardship
Page 26 Section C Traditional Knowledge, Community Involvement, and Local Stewardship

We note again our earlier comment on this section that while there IS some overlap between the tOPiCS of
traditional ecological knowledge (TK) and community Involvement, there are also Important differences
Community Involvement requires a direct line between the communities and the Trustee Council The
collection and interpretation of traditional ecological knowledge IS a sCientific undertaking and requires the
skills of professional anthropologists to assist other sCientists In the application of this information In the
GEM program

This section falls to acknowledge several significant products relevant to the collection and application of
traditional knowledge that have been developed-dunng the EVOS Restoration program First, In
December 1996, the Trustee Council adopted a set of "Protocols for Including Indigenous Knowledge In
the Exxon Valdez all Spill Restoration" ThiS document should be cited and summanzed In the body of
the GEM plan Second, as part of Restoration Project No 052, the DIVIsion of Subsistence produced the
"Traditional Ecological Knowledge Handbook," which provides gUidance on research that has a TK
component ThiS report also needs to be cited In thiS section of the GEM plan Third, the DIVISion also
produced a preliminary Inventory (In a database format) of current sources of TK In the spill area, whIch
was dlstnbuted to Interested organizations by the Chugach Regional Resources Commission ThiS
database should also be cited In the GEM plan, especially In light of data management Issues whIch the
draft discusses

(~ Also, one of the best examples of community Involvement, collaboration between resource users and
sCientists, and application of traditional knowledge IS Restoration Project 244 (continuing as Project 245),
"Community-Based Harbor Seal Management and Biological Sampling" We suggest that the final report
for Project 244 be cited In thiS section Another good example IS Project No 247, Kametolook River
Coho Restoration, which Involves application of traditional knowledge, community Involvement, and
community stewardship

Page-specific comments

Page 11 Pnnce William Sound, first paragraph, second sentence Suggest changing to state that "The
__ largest commUnities In Pnnce William Sound ~r:.~ h~melo_substantlal Alaska Native populations"

Page 17 Section G Fourth paragraph Add "manne Invertebrates" to list of subsistence resources

Page 18 Section H References cited In thiS section (Huntington 1992, 1998a, Brown-Schwalenberg In
press) do not appear In the "Literature Cited" section (V)

Page 18/19 Section I Coordination, SynthesIs, and Information Transfer A POint mIght be added to the
thIrd paragraph that communication IS two way the sCientific community might Indeed benefit from the
feedback received from the public The second sentence In thiS paragraph makes the (probably
unintended) Implication that "natural resource managers" often lack the training "to make use of the
information available In technical Journals"

Page 19 A MISSion The last phrase In the statement, "Involve stakeholders In local stewardship by
gUIding and carrying out the program" IS confusing Are "local stakeholders" "carrying ouf' the GEM
program, as thiS phrase Implies?
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Page 26. Section C. Again, references cited here do not appear in the literature cited section.

Page 28. Section D. Science Management, Part K. Data pertaining to traditional knowledge should be
added to this policy.

Page 31. Section E. Data Management, Synthesis, and Public Information. The draft data management
plan and policy discussed in this section needs to consider data pertaining to traditional knowledge. The
protocols adopted by the Trustee Council and the TEK Handbook (see above) provided considerable
background on the issues involved.

Page 39. Section B, Existing Agency Program and Projects, 3. Alaska Department of Fish and Game.
The brief reference to the Division of Subsistence on the third paragraph is extremely inadequate, as is
the summary for ADF&G overall, especially in comparison with the detail provided about NOAA on the
preceding pages. Please REPLACE the single sentence about the Division of Subsistence with the
following, which needs to be a separate paragraph because of the uniqueness of the programs:

The Division of Subsistence within ADF&G is a social science research organization charged
under state law with collecting information on all aspects of subsistence hunting and fishing in
Alaska. The division maintains data bases on subsistence harvests developed through annual
monitoring programs and periodic household surveys. It publishes a technical paper series. A
primary aspect of the Division's program is the collection and organization of traditional
knowledge. For example, the division developed the Whiskers! database containing traditional
knowledge and other information about subsistence marine mammal harvests.

Page 46. Marine Mammals. As written, the first paragraph of this section makes a misleading connection
between subsistence harvests and marine mammal declines. Rewrite the fifth sentence to begin:
"Commercial harvest of marine mammals ..." The next two sentences appear to suggest that cessation
of "low levels of harvest for subsistence purposes" might assist in recovery of marine mammal
populations, based on recovery of northern elephant seals after commercial (?) harvests were curtailed.
We are aware of no studies which suggest that eliminating subsistence marine mammal harvests would
lead to "dramatic" increases in populations. We recommend that this section be rewritten to eliminate
such inferences. Also, it would be useful in this section to acknowledge the work of Alaska Native co­
management bodies, such as the Alaska Native Harbor Seal Commission and the Alaska Sea Otter
Commission, in contributing to conservation and scientific understanding of marine mammal populations.

Page 75. E. Scientific Questions. 6. Anthropogenic and natural contaminants. It is rather striking that
the set of questions here addresses the "adverse effects" of toxins on "marine organisms" such as killer
whales and "apex predators" but not on people. It is inevitable that local communities, especially those
highly dependent on subsistence resources, will want to know what such findings might mean to them.
As we pointed out above, the GEM plan needs to anticipate these issues by recognizing that a
collaborative risk communication program is desirable.

Thank you for the opportunity to comment on this review draft of the GEM plan. If you have questions
about our comments, please get in touch with Bill Simeone at 907-267-2309. Bill is now the Division's
lead on matters related to EVOS and the GEM plan.

Sincerely " !f), . C"ZfcJJ{
I James Fall .
, Regional Program Manager

Cc: Bill Simeone, Claudia Slater
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GEM Focus Group
Cook Inlet

July 26, 2000

Afternoon Meeting Notes by Dede Bohn

(These notes begin at 1:30pm; the meeting has been in session since lOam)

GAP ANALYSIS

Phil Mundy (PM) displayed an arcview projection of known monitoring/sampling sites in the PWS spill
area. Following last week's PWS focus group meeting, Bill Bechtol provided data points from the Fish and
Game mesh trawl surveys which Phil incorporated into this projection.

Discussion centered on the relative role of this location database for GEM efforts, and how much effortJ$
should be allocated to keep it updated. Ted Otis (TO), Fish and Game, fmds it useful. Tom Dean (TD) is
concerned it's too consuming oftin1e and money. PM pointed out this is metadata, which in comparison to
data, is very cheap. PM estimated he'd spent only $40K on this database so far. ?? felt that instead of a site
database like this, it would be more useful to set up links to the real databases. A need to standardize
QAlQC was discussed. There was some concern this effort duplicated CIIMMS, but PM pointed out that
GEM needs a North Pacific Info Management System, a larger scope than CIIMMS. The ClIMMS group
contribution was in writing the software, which can be adapted for the broader geographic region. John
Piatt (JP) suggested that the purpose of this database be deftned, because a long-term commitment to this
database will be very expensive with lots of maintenance. However, if one of the activities the GEM
program chooses to sponsor is a regular "State of the Gulf' synthesis, this database would be quite useful.
JP and others would like this metadatabase to be web-accessible, with links to the true databases.

THEMES

PM displayed a new graphical representation of the theme approach, showing components. A new theme
has been added since last week's PWS focus group: sea otters. On the monitoring side of the diagram, in
the harbor seal theme, for example, the base of the diagram lists physical processes of circulation,
temperature, salinity. Above these follow Trophic level 1=diatoms; trophic level 2=neocalcareous, trophic
level 3=smelt, topped by the theme title: harbor seal. Overhead of the theme are variables including:
numbers, lipids. The right half of the diagram addresses research topics for each theme: regulations,
models, technology with examples of each.

Molly McCammon (MM) asked for comments regarding whether these themes will work for Cook Inlet.
She reported that, for PWS, the biggest public concerns were increased tourism and its impacts, tanker
traffic, fishing, the influence of hatcheries. Will tills theme approach find change on different levels?

Phil orth (P : The biggest threat on the Kenai Peninsula is urbanization, which results in changing
hydrology patterns-both water quality and geomorphology-leading to large impacts on fish.

Paul McCollum (PMc): Need to add contanlinants, point-sources to your diagram. PM: You could add
contaminants and hun1all impacts as variables affecting all of the themes.

JP: Deternline whether your program monitors human impacts or numbers (like lipids, etc.). When you
monitor, you collect data which show cbanges-once you find changes, you can choose to do research.

P : GEM needs to focus on fostering coordination and integration. You probably are not going to fund
counting the number of cars thru the Whittier tunnel, but your need to know that will be high.
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PMc Human Impact IS hard to factor m but cntlcal, because there WIll be real problems facmg Alaska m the
next 20 years Maybe elevate It to theme status, mcludmg populatlon trends, aIr pollutlon, etc

Steve Okkonek (SO) TIme and space are rmssmg from your graphIc, but are cntIcal-your models WIll
reqUIre them Examples are tldes, seasons, fresh water mput, wmds, these thmgs constram the
oceanographIc phYSICS Most of the phySIcal processes are less predIctable to the west, for example at
KodIak The bIg hammer IS the wmd The couplmg you rmght get m PWS WIll not hold up m the west
Therefore you need to set up more frequent samplmg m the west, m places lIke KodIak

TO Don't exclude human Impact Scale IS also cntlcal, you need to deCIde what scale you need to look at
For hemng, for example, what SIZe IS a populatlon? Do populatlons mIX?

JP Don't measure human Impact, because It'S too costly and has hrmted potentlal The legacy of GEM
should be a IDO-year focus on key parameters, NOT the human Impact, whIch changes daily, annually
PolItlcs seems to deterrmne what we thtnk IS human Impact, and It'S vanable and too expensIve You could
factor m human Impact m annual models, but collect that mfo from someone else A momtonng program
should detect change, whether It'S human or natural

MM Are there water qualIty problems m the manne enVIronment of Cook Inlet? Answers yes, there are
pestlcIdes m fish, from undeterrmned sources Lack of data on what's happenmg m the manne portlon of
the Inlet

JP What would you choose to measure for human Impact? If there IS a key measurement, GEM could do It
But don't dIvert GEM funds every tlme a human Impact crops up Also, a tlme scale IS actually ImplICIt m
the Idea of momtonng However, the spatlal component needs dISCUSSIOn

TD GEM should focus on detectlng change LookIng at bIOlogIcal systems IS a good way to do thts We
need to have hypotheses WIthm the themes, but not all themes WIll be able to address all hypotheses on all
scales Intertldal themes could be helpful for spatlal segregatlon, for lookIng at thmgs lIke pomt source
contammatlon If you want to address human Impacts as an agent of change, you could look to the sea otter
theme Ifyou want to address global clImate change, you'd be better offlookIng m the seabIrd theme

Bob Shavelson (BSh) A human theme IS Important, because If you're truly mterested m lookIng down the
road 100 years, the bIggest agent of change WIll be people Land use doesn't fall WIthm your current
themes

MM Does that Idea hold for KodIak? Or IS fishmg more Important? Susan Saupe (SS) Also deforestatlon

PM Our themes WIll lIkely be what the Trustees are concerned WIth But we could add human Impacts as a
vanable overlymg each of the themes

SS The problem IS to Identlfy the IImlt ofwhat GEM can fund The GEM deSIgn could be nested, and
show the partlcular data that GEM needs the agenCIes to supply

Carl Schoch (CS) You must resolve the ambIgUIty about scales oftlme and space He suggests a dIfferent
matrIX than the theme approach a graph WIth one aXIS of tlme, one of space, where each cell represents a
dIfferent theme

Steve Frenzel (SF) It's the watershed where human Impacts occur most, you need more emphaSIS on
watersheds WIthm GEM

Gerry Gury (GG) Choose spatlally dnven studIes mtertldal, coastal, manne

Kent x, DEC Make sure you have a plan to use your data before collectlng It, so that you define your needs
for collectlon



Bob SpIes (BS) We need to define long-term change-whIch argues for a stnng of measurements-and a
" j regIOnal scale

PM Space and tune are nnportant and would be shown on thIs graph If It were 3-D However, the
questIOns you choose to answer (m your momtormg) dIctate the tune and space The purpose IS to fmd
change Are the major Issues for Cook Inlet/Kenal Pemnsula covered m these themes?

PMc The theme approach here emphaSIZes the concern to humans, whIch IS good Be careful not to
I11lIllIlllZe human Impacts

TO There are specIes lIke rockfish that don't fit WIthm your themes
MM Those kmds of addloons could be covered m short-term targeted research

Kent Thmkmg ahead 20 years, where WIll exoocs fit m? Are they worthy of a theme?
MM As mvaSlve specIes PM Could be on our lIst of vanables

COMMUNITY PARTNERSHIPS

BSh I've become a strong supporter of cItIZen-collected data, It'S a tremendous opportumty I encourage
you to contlnue Youth Area Watch Utilize the volunteer effort

Walter Megan~ck (WM), Port Graham People are allXlOUS to partICIpate, the fish ladder program IS hIgWy
successful TechnologIes have advanced so fast that you can get hIgh qualIty results from VIllagers
collectlng data Walter wondered whether GEM would pursue volunteer- and commumty-based mclusIOn
WIthm the program or whether there will be VIllage-based proposals subrmtted separately under RFP's?
MM Too early to know thIs yet

PM It would be great to have more lmkages of marme to terrestnal enVIronments The Port Graham fish
pass IS an excellent opportumty to follow mtrogen thru the system, lInkages lIke these could help WIth
steller sea hons, for example QAlQC quesoons need to be establIshed up-front, for both researchers and
commumty partlclpants

BSh Make sure when you commumcate QAlQC that you're speakmg to the commumty folks who WIll be
domg the measurements (not WIth adrmmstrators, etc) Also, data management needs to be enforced

HARBOR SEAL THEME

PM Introduced and descnbed harbor seal theme Are there harbor seals m Cook Inlet?
SS Yes, but not typIcally north of the forelands WM Yes, they're up far north, many Pt Graham people
hunt them TheIr haulout areas have changed WIth the mcrease m boat traffic PN Harbor seals frequent
the mouth of the KenaI RIver, and there are haulouts m Karmshak Bay

KITTIWAKE-MURRE THEME

PM Introduced and descnbed kltuwake-murre theme
SS (Commentlng on the wnte-up m the workbook) Under agency acovlty, you've lIsted efforts mvolvmg
only the top arumal, not the full theme PM We ran out of tune I GIve us mput, and we'll add It

JP Lots ofUSGS work IS lackmg m thIs hst, need to add ChIsIk and Gull Island, MIddleton Island, etc In
addloon, John could help IdentIfy what would be the most nnportant thmgs to measure An annual
populaoon assessment IS best for determmmg producoon m kltuwakes, but for murres It rmght lllStead be



the amount of tune they spend loafing John feels the food sectIOn IS too vague A lattlwake-murre theme IS
too vague-you don't want to llilllt the number of specIes bemg exammed, espeCIally because you're
spendmg the effort to be out there anyway, and the colomes are mulhspecles You could add planktovores
(wluch APEX dIdn't consIder) Are these themes or poster cluldren? Are you actually trymg to get at
Interhdal, Shelf, BenthIc, and slope break-habItats-and these are your mdlcator speCIes?

PM We need the themes to be somethmg everyone can IdentIfy WIth "Seabrrds" lllight be too vague

BS (Referrmg to a recent e-mail from Dave Irons) We need to consIder colony-specIfic behaVIOr
MIddleton Island IS not llke the Cmswells or Barren Islands We lllight need a senes of sItes for true
representahon

TD Would hke to see hypotheses addressed m the wnte-ups on the themes PM See p 18, where cntena
are addressed

PMc Suggests you make the theme Seabrrds, and the pnonty speCIes Wlthm the theme be
K.1ttlwakes/murres, allowmg the themes to be broad and more fleXIble

BSh Agrees, because m 20-30 years, the mterest lllight be m behaVIOr and genehc makeup Indeed, we
should proVIde for tms by collechng thIs mfo once, early m the program

JP Sublllitted a grapmc to be mcorporated m the plan, based on some work by Dave SchneIder m a book
(possIbly htled EcologIcal Scale) The graph Illustrates how the queshons you're seekmg are hed to
dIfferent scales and tunes, because dIfferent creatures have dIfferent behaVIOrs at dIfferent scales The
graph shows tune on one aXIS (mmute, hour, day, week, month, year, decade, century) vs Space on the
other (mdlvldual habItat, cove, Bay, Inlet, Shelf, Gulf, Sea, Ocean) The behaVIOr of whales, seabrrds and
capelm are plotted, resulhng m three separate hnes wmch mtersect rougWy at the Shelf (Tlus data IS based
on work by Platt and SchneIder m Newfoundland 15 years ago) Foragmg, predator mfo IS best obtamed
lookmg at data collected at the scale of weeks and months at mdlvldual habltats-to-Bay envrronments
Reproduchon and aggregahon mfo IS best collected durmg mmute-hour-days from Inlet-to-Shelf
envrronments Lile-span and llligrahon mfo 18 best obtamed on week to month mtervals at the Gulf-Sea­
Ocean scale

TD It would be useful to add agents of dIsturbance to your graph

BSh Long-term IS a new scale for your proJects, wmch you currently fund at 3-5 year mtervals How Wlll
you manage 20-year projects?

PM The theme approach IS one way to cause regIOnal manne programs to mtegrate, because the themes
address queshons Are there other approaches we should seek to coordmahon and mtegrahon?

Xx Would prefer IntertIdal, Shelf Break, Slope lllStead of speCIes themes

PM Check p 31 m the workbook for other ways of classJiymg

PMc Concerned the themes are too restnchve, and would prolublt or exclude some (worthy) projects
Should broaden themes to Manne, Seabrrds, and use pnonty speCIes Is there reluctance to use adult
salmon as a theme?

PM Not really, but when you look at a gap analysIs, and what agencIes are responsIble for m therr
illlSSIOns, adult salmon are already bemg consIdered Juvemle salmon, on the other hand, fit under the
forage fish theme, and for them, there IS more of a gap m normal agency funchon



PMc Users are really concerned about salmon populatIons rn the Sound, you should keep It rn your themes,
because IT salmon are illlssrng, It's alaTilllllg Salmon IS the most lmportant speCIes socIO-econoilllcally, and
yet your themes are llilllted to Juvemle salmon-that's scary

MM Tlus program must address what's ofrnterest to the pubhc Perhaps salmon fit somewhere rn our plan
under the Research component?

BS Our pot IS capped at $6M, wmch Isn't mgh compared to what's berng spent on salmon elsewhere
GEM must use an ecologIcal approach

WORK-SHOP POST-MORTEM (FEEDBACK FROM PARTICIPANTS)

PMc AnxIOUS to see how you rncorporate today's comments GoodJob

WM WIll the commumty fund stay mtact? MM-It's premature to know tills yet

PN It's thnlhng to see a 1DO-year plan Some concern about the vaganes of agency budgets

JP Your GEM program/plan has had a great evolutIon and he's glad to see the theme focus Would hke to

see a long-term COmillltment from the agenCIes as to what roles they'll contInue

BSh Would hke to see Platt's overhead (grapmc) mcluded rn the plan POSItIve reactIon to today's seSSIOn,

though some concern that m hmds1ght, bralllStoTilllllg was m vam when you see how few of the

actual costs can be covered WIth the avaIlable dollars

SF Would hke more emphasIs on the role of watersheds

Kx Agree, and would hke AppendIX F moved up earher m the Plan and fleshed out

TO Hernng and salmon need more dISCUSSIOn Applaud your overall effort Would really hke to see

momtonng bemg done for hernng and plankton

Bob Clark Need more marketIng on the palatab1hty of your themes, proVIde more examples so that It'S

eaSIer to see where thmgs-hke adult salmon-fit m

TD Support theme concept

SS AppreCIate the amount of work mvolved Need to accommodate fleXlb1hty over tIme, yet balance Wlth

core components Important to mamtam commumcatIon Wlth other groups over tIme

Dbohn Great progress, support theme concept, espeCially m ItS ab1hty to appeal to the pubhc Themes

must serve as a 'hook' for pubhc rnterest, tills research must not seem esotenc Plan needs to

mclude mechamsms to change the themes-what If, after 60 years, you don't want to study harbor

seals anymore?

JP agam Marme mamrnallabel1s too vague, but you do need to be able to change the speCIes Wlthm your

theme over tIme Add puffins to your kIttlwake/murre theme to mcrease pubhc recogmtIon

PMc Make your themes broad, so that your pnontIes can change Wlthm them

PM Yes, we need to address the permanence of these themes



GEM Focus Group
Kodiak

August 2, 2000

Afternoon Meeting Notes by Dede Bohn

(These notes begin at I :OOpm; the meeting has been in session since lOam)

GAP ANALYSIS

Phil Mundy (PM) displayed an ArcView projection of known monitoring/sampling sites
in the northern Gulf area. These sites were derived from a Program Inventory which the
Restoration Office has been preparing over the past year. Programs have been divided
into three categories: Ongoing, Erratic, and Historical. Only sites from the Ongoing
programs are shown on this display.

Gordon Kruse (GK) notes the longline surveys for sablefish are missing, etc. PM noted
that some of the info GK sent earlier for this effort has not yet been entered (but will be).

Bob Foy (BF) requested a chance to review this database to check for missing data. PM
will send him a copy. BF has ArcView 3.2, which is needed to edit the data. (For those
folks lacking ArcView 3.2, the data can be viewed-but not edited-using a free
downloadable viewer). BF suggests Phil send it also to the University folks, who have
several projects in the Bay. Phil plans to put a notice in the University School of
Oceanography and Fisheries newspaper.

THEME APPROACH

PM displayed a graphic of a matrix showing the proposed organization for GEM's
monitoring and research plan. Four themes are represented: harbor seal, kittiwake/murre,
sandlance/hen-ing/salrnon and sea otter. On the monjtoring side of the diagram, in the
harbor seal theme, for example, the base ofthe diagram lists physical processes of
circulation, temperature, salinity. Above these follow Trophic level I=diatoms; trophic
level 2=neocalcareous, trophic level 3=smelt, topped by the theme title: harbor seal.
Overhead of the theme are variables including: numbers (things that will be measured),
lipids. The right half of the diagram addresses research topics for each theme:
regulations, models, technology, with examples of each. PM uses the graphic to display
that GEM will not be a single-species approach; it will be question-driven and
interdisciplinary. (See Workbook) For example, the purpose of the harbor seal theme is
to answer questions about the harbor seal-not necessarily to do harbor seal research.
Study of smelt might be needed, but any such study must be related to the seal.

GK: Concern that, as shown on p.l 0, seals have quite a varied diet. It's an opportunistic
feeder; if your theme focuses on something with such a diverse diet, won't it produce a
very complicated program?
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PM The tlmeframe wIll dIctate that GEM research wIll contnbute to answenng
questIons, but It mIght be the responsIble agency that has to get the answers GEM's role
WIll be to drrect questIOn-onented research

GK 35-years of seahon studIes have not dIrected us to the answers we need today

Bob Small (BS) WIth a hmited number yet complex themes, It WIll be a tnck to decIde
wmch studIes to pIck For harbor seals, for example, studymg the mteractIOn between
tropmc levels WIll provIde a greater knowledge of the hfe mstory of the seal For our
seahon studIes, we haven't had good questIOns dnvmg the research, we're now Just
gettmg there What's your defirutIOn ofmomtonng vs research?

PM An operatIOnal defImtIOn, only Momtonng= collectmg observatIOns, numbers
accordmg to a study plan that accounts for questIOns ofpreCISIOn and power Research =
MampulatIOn of the numbers and observatIOns that were collected m order to answer
questIOns Both research and momtonng have short-term and long-term aspects The
matnx dIagram (presented on screen) lacks t1ll1e and space, which are complex to
represent The plan IS mtended to be mterdiscIplmary, an mtegrated approach

GK I'm perplexed over your approach, It seems perhaps a food cham approach?
PM The mtent IS to develop a structure where hnks WIll be made A smelt proJect, for
example, would have d1ll1enSIOnS relatmg to harbor seals, momtonng, numbers, hpids
Yes, It'S somewhat of a food-cham approach The plan should be a framework for
mterdiscIplmary, mterspecies tmnkmg

BIll Hauser (BH) WIll GEM be able to fIll each box m your matnx?
PM The hope IS that each box WIll be fIlled, but GEM's contnbutIon WIll fIll only some
of them

PM Harbor seals were suggested to us as a theme because theIr food IS so dIverse and
they don't radIcally alter theIr enVIronment Sea otters, however, do alter therr nearshore
enVIronment, and m addItIOn, are the only 1 of our 4 themes based on macroalgae Let's
dISCUSS theme approach, IS It broad enough, does It meet stakeholder's needs,
partnersmps

BF When do you choose among the vanous boxes m your matnx?
Coos Blackburn (CB) Oceanography IS the bottom lme, everytmng else follows
Secondly, mdicators are Important m tellmg you what's gomg on For example, marme
brrd behaVIOr tells you If you have healthy forage fIsh, knowmg the fIsh are healthy tells
you lower trophIC levels are good

PM Those fIt the seabrrd theme

Stacy Studebaker (SS) IntertIdal feeders, such as oystercatchers, are nnssmg You need
to tle m mvertebrates
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Dave Roseneau (DR) We've been lookIng at sandlance-capelIn-neocalcareous under our
seabIrd studIes

GK In the end, GEM must be JustIfied to the publIc It must mform the publIc and
agencIes m case human behavIOr needs to be modIfied Where IS the relevance to human
behavIOr m your themes? Human Impact? FIShmg IS a huge Impact

PM Human nnpacts are left off the dIagram, but you can find them under food, habItat
and removal Issues sometnnes We need to collect the basIC mformatIOn that's needed to
address questIOns such as human Impact

GK Harbor seal mteractIOn WIth fishmg IS lngh Smelts have low mteractIOn WIth
fishmg

PM Studymg the dIet composItIOn of seabIrds probably gIves us an mdIcatIOn ofthe
relatIve abundance of speCIes

Molly McCammon (MM) People are mterested m Issues m theIr own backyard In
PWS, It'S tankers and tOurIStS In Cook Inlet, It'S 011 and land development In KodIak,
It'S fishenes Tlns plan has to accommodate a vanety ofmterests and vanables

BF You're 1TI1ssmg groundfish on your lIst, they don't show here other than as predators
Ignonng them IS a 1TI1stake, they're the largest groundmass out there

AI Burch (AB) I've been fishmg for 30 years, I've seen shIfts over the years GEM
needs to do baselme data so that the fishermen aren't taken by surpnse agam when the
next slnft arnves

CB We're seemg some ma.Jor changes now, thmgs that look lIke the pre-1975 years

BF Our research IS showmg Important changes m groundfish, be sure not to lose them m
your theme approach

PM Please proVIde mput on how benthos and groundfish should be accommodated, we
don't want to 1TI1SS groundfish or crabs or other benthos

CB Where the fish are, IS cntIcal The speCIes used to be ON the shelf, now they're
wandenng off Movements are nnportant-eod are protected If they're not near crab
SpatIal changes are cntIcal People tend to panIC when there are slnfts m dIstnbutIOns

PM Yes, those ShIftS are sometnnes mIsmterpreted as changes m abundance

MM So do groundfish fit wIthm the forage fish theme, or IS a separate one needed?

CB No, they don't fit Groundfish can rule the ecosystem' Perhaps sealIons are down
because Pollock ate all theIr food'
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GK Agrees There are sIgmficant predators at each of the lower levels Withm a theme

BF Groundfish mIght be one of the most Important for detectmg somethmg lIke a reglIDe
shIft You need to decIde--on an ecosystem level-whIch levels are Important It's
lIkely to be groundfish

CB Hemng are NOT Important m KodIak
DR PWS IS actually one ofthe few areas where hemng are cntIcal at an ecosystem level
Elsewhere It'S capelIn and sandlance that rule, partIcularly m the AleutIans and Barrens
Add groundfish to your theme, and trade capelm for sandlance

BF Add groundfish to the forage fish theme CapelIn are commg back
DR Recent MN Tiglax surveys are findmg lots ofhemng and whales m the Barrens,
Kenai coast and ChuckchI Sea There has been a maSSIve explosIOn of capelIn smce the
early 90's
BF Also true m KodIak, larval capelm are way up too
AB Trawlers are seemg lots ofwhales and tons of capelm
MM Perhaps each fish speCIes can be seen as both predator and prey?
PM That's why we put Juvemle salmon m the forage fish theme Should there be a
groundfish theme? It's the role and relatIOns of groundfish to sealIons that's the major
pomt, and that kmd ofmtegratIOn IS what we're lookmg for What are the crabs and
groundfish related to? Cod and crab?
CB When forage fish and sealIons dec1me, there IS an mcrease m Pollock
BS We don't know your answer from a manne mammal perspectIve yet, even If we
know the trend m forage fish, we don't know the response m sealIons Usmg the
Piatt/Anderson hypotheSIS, IS It groundfish vs forage fish? No, I argue you need to study
both, because It'S the shIft between them that's Important

BF Would lIke to see fatty fish added m to the sandlance theme
DR Yes, now that we've been collectmg some mfo on sand lance, It'd be great to also
get natural hIstory of capelm We need deep-water spawmng mfo on capelm, not Just
shallow-water spawmng

BF You need to know how forage fish effect other speCIes m the ecosystem Groundfish
are lIDportant for themselves, but also as competItors

GK Suggests you layout your best understandmg of the ecosystem, Identlfymg where
most of the bIOmass reSIdes, overlay the food cham, and dIrect the focus ofyour research
there The questIon IS how energy IS produced and transported through the system
Overlay Issues ofpolIcy, management and use of resources There are lots of
uncertamtIes m the pelagiC realm DIet does not equate only to abundance, It'S also
determmed by tlIDlllg, dIstnbutIOn, and avaIlabIlIty of alternatIve food sources If
capelm, sand lance and ground fish are Important, let's momtor each of them plus theIr
prey GK prefers a process-onented approach rather than a lIst of favonte speCIes
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MM These themes show the crossroad specIes that are mtended to address your
questIOns
PM GK IS suggestmg somethmg along the hnes of the ECOPATH model, a bIOmass or
systems approach It may be useful to analyze our approach m dIfferent ways, to broaden
ItS appeal

PARTNERSHIPS, P 23

PM What should be hsted under partnershIps for harbor seals?
BF NMFS dIstnbutlon surveys are hmited by where and when they can be done, so
they're mIssmg seasonal data on Pollock, especially groundfish Suggest you add on to
the dIet analySIS work that you WIll detefmllle levels of competItIOn

CB Support more moonng buoys, enlIst comrnumty servIce
AB Ocean statIOn Oscar IS a good example, a proposal from last year FIshermen have
proposed that each vessel could adopt a seahon and finance It'S taggmg You could
collect tremendous (preferably longterm) data tills way

MM GIven that mIlhons of dollars have been spent on seahon work, what hasn't been
collected?
BF long-term senes data They've done large scale, but not small-scale studIes
addressmg speCIfic questIOns They haven't asked the nght questIOns

BS Agrees that the approach should be multIspeCles In defense ofNMFS, 20 years ago
the need was to get basIC mfo on seahons, therr natural illstory They're lOgistICally
dIfficult You need to get general knowledge before you can restnct to speCIfic studIes

Gale VICk (GV) There needs to be better mtegratIOn and comrnumcatIOn among the
groups studymg sea hons, mc1udmg the Vancouver group InstructIOns for tIssue
samplmg need to be better artIculated and comrnumcated Improvements are needed m
workmg WIth the comrnumtIes, to teach them how to collect

MM Aren't the populatIOn trends SImIlar for seahons and harbor seals?
BS No, harbor seals have contmuous dIstnbutIOn and tIes to local areas, and seahons
range far, usmg rookenes and haulouts Perhaps harbor seals are better to study because
they can proVIde mdicatIOns of dIfferences between regions Seahons are dechmng or
stable Harbor seals are mcreasmg shghtly We weren't aware of tills awhIle back­
willch pomts out the Importance of measunng general trends, GEM should do thIs

GK You could make a pohtIcalissue related to seahons How has fishmg taken theIr
food away?

THEME APPROACH
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PM How do you foster rnterdisCIplrnary commumcatIOn and rnteractIOn? It requITes lots
ofplanmng DIscussed and read t1rru sandiance/herrrng/salmon project, p 27 Pornted
out a second project on p 29, where plankton were rntroduced to further Illustrate how
thIs process works

CB Object to seerng hemng here, It's Pollock and capelrn rn KodIak
MM Yes, thIs developed from work rn PWS, and IS bIased We apprecIate your rnput
and WIll correct thIs
GK Herrrng are actually Important rn KodIak, Just less so than groundfish
AB Actually herrrng were mrnImal thIs year rn KodIak, quotas weren't even met
MM Is herrrng a SubSIstence resource? \
Sarah Ward (SW), Pt Lyons No, but sometImes are used as baIt 'S r CvJ,rV'-

GV Perhaps more so rn non-KodIak areas

MM Should we count thrngs the same through the geographIc region, or adapt to local
condItIons?
CB You should adapt your methods accordrng to what's drIvrng the system rn each area
GV Pay attentIOn to what's drIvrng what If seallons are rn trouble, you should probably
study herrrng at the same tIme you're lookrng at groundfish
CB The system IS dynalllic, don't totally Ignore herrrng
AB Herrrng, shrImp and crab are on the nse
BF Even though hemng won't answer the same questIOns rn KodIak that they do rn
PWS, they should be studIed

GK Study what are the Important components ofthe system rn each area They'll vary
by geography Take a system approach to your Plan, a dIfferent approach than your
themes Start WIth the system, how we thInk It changes, ask questIons, then momtor

MM We need to be able to answer the questIOn, "Is the Gulfhealthy?"

CB We need to prevent people assumrng that Ifthrngs change, It'S the result ofhuman
actIVItIes It was ugly dunng the RegIme shIft, when people looked for sectors to blame
SpeculatIOn IS bad, knowledge IS good

BS You need to convey to the publIc how complex the system IS, there lllight not be
SImple answers People too eaSIly belIeve any change IS a negative result of some human
Impact

Andy Gunther (AG) "Health" IS defined by a polItical process Data, however, are
objectIve

PM AudIences seek an rndex for health, lIke the stock market It IS a complex Issue, and
we need to find some sort of rndex
GV The Idea of 'health' IS relative Some commumtIes equate a healthy speCIes as one
we can harvest Other commumtIes want to know about the populatIOn separate from a
harvest rnterest
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CB Thmgs change (cluckadee populatIOn example) What you need to know IS WHY
there IS a change, to assess whether It'S healthy or not

AG Longtenn data sets provIde the trends that you're seekmg

BS TIns IS where the theme approach works well Tlnngs lIke your crossroads speCIes
are actually an mdex, they're not a sImple pIcture, they're actually several mdlces

BH QuestIOned the word "sustam" m the mISSIOn statement, whether GEM could
actually 'sustam' the health
PM The Trustees would do the actIOns that allow 'sustammg'

GK There IS a decadal shIft m bIOta, groundfish+salmon vs shrImp and crab What
drIves thIs sluft?
CB The sluft was more dramatIc m KodIak than anywhere else
DR Lower Cook Inlet IS actually more lIke KodIak than PWS

PM So, should the goal be to Detect Change, and clone that to all 3 geograpluc areas?
Do we need small-mesh trawls? Or Ocean StatIOn Oscar? Is It m the nght place? Are
more statIOns needed?

BF Depends on the scale of your mterest, mfo collected closer to KodIak has a greater
Impact on nursery areas
CB Concentrate on nearshore ocearnc condItIons
GV HalIbut are a huge Issue elsewhere, perhaps not so much m KodIak
PM The HalIbut COmmISSIOn pretty much covers halIbut data
GV But they have a gap m the nearshore
BF Ecosystem-based studIes WIll necessanly bnng more emphasIs to the nearshore

DR Descnbed lus recent EVOS proposallookmg at stomach contents provldmg long­
tenn mfo on the abundance of sand lance and capehn, or alternatIvely sculpm, crab, etc
The commumtIes were enthUSIastIc to partICIpate Could later expand tlus approach to
lmg cod and rockfish
BF We have a pIlot project SImIlar to thIs now WIth strong commumty support

GK Ifyou dId a bentluc theme, you'd dIscover the agenCIes are domg the momtonng
But If you ask questIons, you'd realIze we need to learn more about mecharnsms Use a
process approach to get at the underlymg mecharnsms

DR there are now cheap temp and salImty dataloggers that we've been puttmg m all the
bIrd colomes You can download them to a laptop, collectmg 3 months of data per umt
Dave sets them at 30-ft depth, they're low-resIstance and unaffected by waves or wmd
They cost roughly $150 mcludmg software, then $100 per umt WIthout software A re­
usable anchor system adds an addItIOnal $150
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PM sounds lIke a good candIdate for commUlllty based momtonng PM would lIke DR
to send hnn the locatIOns of these statIOns for ills Ongomg Programs database

PM How suffiCIent IS the NWS data for KodIak?
Answers There are many mIcrocosms m KodIak, esp Shehkof StraIts, that are dIfficult
to cover

MM WIll tills be a research and momtonng plan for everyone and GEM WIll be domg a
component of It, or IS tills a plan for GEM? CoordmatIOn WIll be a part, eIther way
Need to determIlle tills balance, m order to maXlffilze the small pot of aVaIlable money

DR DIscussed kIttiwake/murre contamInatIOn studIes bemg done WIth USGSIBRD
Dave submItted a handout descnbmg the work for 2000

CB GIVen that there's only a small pot ofmoney for GEM, do a truly longterm data
senes based on oceanograpillc data

GV One of the most valuable tillngs GEM could do IS to collect the questIOns, and ask
the nght ones GEM could foster commumcatIOn about ongomg efforts-so much IS
done WIthout others bemg aware of It GEM needs to lead the coordmatIOn ofFederal
and State Issues

PM and MM dIscussed the mtent of the October workshop

GV WIll there be a mechamsm m the plan for fleXIbIlIty?
MM Yes The plan WIll be adaptIve

GK It would be too ambItious to develop a plan for the northern GOA Instead,
concentrate on showmg the background settIng for what you're proposmg and all the
connectIOns Make the plan a model for mteragency cooperatIon Hold an annual
gathenng where the dISCIplInes must mIX

POST=MORTEM
SW Keep the themes recogruzable by the publIc, don't elevate them to SCIence themes
that can't be understood

DR MamtaIn commumty mvolvement

AB Many skIppers have offered to collect data If you'll tram them

SS Pnmary productIOn wasn't dIscussed much, yet It should be one of the themes
because It dnves everythmg everywhere else m the Gulf CommUlllty members could
help WIth nearshore plankton measurements

BS GEM has opportUlllt1es that the agenCIes don't Include the commUllltIes m your
bramstormmg
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DR GEM should hold two lands ofworkshops one for sCIentlfic presentatlons, but a
second for groups lIke today's

MM GEM could SOlICIt a proposal---every 2,3, or 5 years perhaps-for someone to
wnte a State of the Gulf assessment

GV Make that "State ofthe NORTH Gulf', please
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SUMMARY NOTES
GEM PWS FOCUS GROUP MEETING 7/19/00,10 a m to 4 30 pm

By Bud RIce

Note These summary notes are not complete, they are my best effort to capture what was sald at
the focus group meetmg I may not have gotten the comments exactly correct, others may offer
correctIOns The Exxon Valdez 011 SpIll RestoratIOn Office obtamed transcnpts of the meeting,
mc1udmg mtroductions, whIch I mIssed m part InItIals for speakers mdIcated below are provIded
after the full name, If known, IS wntten once

Molly McCammon (MM) opened the meetmg after mtroductIOns WIth a reVIew of Gulf
Ecosystem Momtonng (GEM) illlSSIOns and goals She asked why momtonng, and recalled that
researchers and natural resources damage assessors of the Exxon Valdez 011 SpIll repeatedly
complamed about the dearth of mformatIOn pnor to the spIll Data blIps made It dIfficult to
dIscern natural vanatIOn from spIll Impacts or other human-caused Impacts She also reVIewed the
first few pages of a workbook She noted that GEM should coordmate WIth other research and
momtonng efforts cOilllng onlme m Alaska, such as Benng Sea research, Southeast Alaska
salmon research and momtonng, the North PacIfic FIshenes Management CounCIl efforts, PICES,
GLOBEC, and others

Bob SpIes (BS) revIewed VIa a Power-pomt presentatIOn the SCIentific foundatIOn of GEM He
showed how EVOS-funded studIes progressed after the spIll from body counts to short-term
effects, to long-term effects, to ecosystem structure and functIOn The pnmary ecosystem studIes
were Sound Ecosystem Assessment (SEA), Alaska Predator Expenment (APEX), and Nearshore
Vertebrate Predator (NVP) He also presented an hIstonc perspective mc1udmg the GOA
fishenes ecosystem regIme smft m the 1970s documented by NOAA trawl data The system
changed from dOilllnatIOn by shnmp to gaddId fish He reVIewed population changes m Cook
Inlet seabIrd colomes lIke ChlSlk Island and Gull Island SEA studIes showed how tImmg and
SIze ofphytoplankton blooms would lead to zooplankton blooms and herrmg success and that of
other fish m PWS He shared Ellyn Brown's Hemng LIfe HIStOry Model and a cIrculation model
for PWS He reVIewed the KIng Crab populatIOn crash (concurrent WIth the regIme ShIft?) and a
hemng larvae dIstnbutIOn model He showed possIble but unexplamed correlatIOn between the
PaCIfic Decadel OSCIllatIOn (PDO) and total hemng spawn He reVIewed hemng sUrVIval m PWS
and a Juvemle pmk salmon sUrVIval model Salmon fry less than 60 mm long are eaten by hemng
and pollock, but alternate prey for hemng and salmon are neocalanus, pseudocalanus,
euphausllds, etc Jeff Short's pnstane m mussels study mdICates the strength of salmon runs
because salmon fry eat neocalanus, wmch IS mgh m pnstane, and salmon defecate m nearshore
areas filtered by mussels He noted the harbor seal populatIOn depreSSIOn (rate) IS now flattenmg
Freshwater mput mto PWS mcreased m the warm 1990s, whICh was related to PDO and EI Nmo
Southern OscIllatIOn (ENS0 ) A bnef reVIew of PDO effects shows there IS lower productiVIty m
nearshore areas durmg a pOSItive PDO and mgher productIVIty near shelf breaks dunng a pOSItive
PDO

PhIl Mundy (PM) reVIewed focus group mechamcs He asked comenters to speak mto mIkes
around the room so the transcnber could capture the comment or wnte m the workbooks and
return comments later The focus group IS to help produce cntena for selection of GEM projects
usmg a four-stage process 1) scopmg, 2) GEM Plan WIth what, where, when to momtor, 3)
statIstics and lOgIStiCS, 4) trustee CouncIl adoptIOn and ImplementatIOn of the first GEM Work
Plan m FY02 The focus group process mc1udes developmg cntena for momtonng projects



consldenng context and goals and pnnclples of GEM Next step IS to reVIew example projects
ConsIder how to coordmate WIth management concerns, use "ecologIcal cross-roads specIes", and
consIder human needs and uses m affected areas He showed a Power-pomt VIew ofmomtonng
sItes m the spIll-affected regIOn that mcludes NPHC (halIbut data pomts), NWS, FWS seabIrd
colony sItes, GAK-l, and other momtonng locatlons

MM saId GEM needs to get beyond a laundry lIst ofmomtonng Ideas and focus on what works
for GEM She emphaSIzed the program needs to be responSIve to human needs People want thIS
relatIvely pnstme area to remam so WIth ItS nch and abundant bIOlogIcal resources and natural
beauty The dIScussIon then moved onto HUMAN NEEDS

Dan Hull (DR) made the first comment askmg how GEM research and momtonng could dIrectly
lmk to management needs He IS partIcularly concerned that momtonng data be useful to fishery
managers, but also for other resource managers m the area

Jane DI'Cosimo (JD) agreed WIth DH that momtormg must have the end user m mmd

JIm Bodkm (JB) noted a dIstmctIOn needs to be made between extractable and other resources

Kathy Frost (KF) cautIOned not to lllmt momtonng to commercIal resources She added
momtonng tools are evolvmg, so what IS a useful momtonng tool now mIght be rrrelevant m the
future Examples ofnew tools are genetlcs studIes, fatty aCId analyses, otolIth mass markIng, etc
She noted we need to be aware of the legally mandated and dnven world It IS dIfficult to produce
court-room defensIble data

Bud RIce (BR) noted other mandates could be added to the work book lIst, lIke NPS Orgamc Act,
ANILCA, Clean AIr Act, and others The pnmary legal mandates appeared to be captured m the
work book, however

JD thought agencIes should prOVIde agency management pnontles to help gUIde selectIOn of
momtonng pnonties

MM added It would be useful If agencIes could converge WIth GEM on momtonng and research
pnontIes for the area to help leverage funds

JB saId we need a VISIOn for a long-tenn momtonng program Resource extraction patterns may
change m the future as we have seen over the last few decades The VISIOn for momtonng needs
to be adaptIve beyond the short tenn

~\i"r
Shannon fW--'\v..'" of Seward SealIfe Center (S.J thought education needed to be added to the
human needs lIst Momtonng data needs to be presented to commumties and the general publIc m
a way they can readIly understand It

Stan Senner (SS) added the human needs lIst IS weak on paSSIve uses and values mcludmg
WIlderness values, scenery, watchable wIldlIfe, etc

Tome Baker (TB) SaId we needed to add the aquaculture program

Bob Hemnchs though we should add tnbes to the lIst of agenCIes and stakeholders

KF SaId the data needs to be readIly accessIble, such as VIa a web page
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Kent Wohl (KW) thought we needed addItIOnal and better data on water-based recreatIOnal
Impacts such as the study on human Impacts by the USFS

Jan Komgsberg (JK) we need to know how agencIes are domg m fulfillmg theIr mandates Many
tImes they fall short due to fundmg constramts or lack ofpnonty

ECOLOGICAL INDICATORS

Tom Wemberger (TW) asked what was meant by nutnents? Does thIs mc1ude dIssolved and solId
matenals?

Momca Reidell,(MR) emphaSIzed a concern for contammants, SubsIstence requIrements of
ANILCA, and the need to educate the general publIc about SubSIstence uses of resources

Ted Cooney (TC) thought dIseases should be added to the lIst of "removals" (of populatIOns
segments)

Jra Wang (JW) thought under lImItmg factors we should add cIrculatIOn and advectIon He also
suggested changmg "pollutant contammants" to pollutIon dynamIcs"

Gary Thomas (GT) and DH thought the program should track populatIon abundances and
dIstnbutIOns

JB noted that speCIes dIversIty and commumty structures change over tIme

BIll Hauser asked If predator -prey relatIons where addressed, and MM referred mm to removals
by predators and ''relatIOnshIps to other specIes"

Henry HuntIngton (HH) noted we need to dIstmgUIsh tOpICS to momtor (p 10 of workbook) from
questIons to use to evaluate momtonng proposals (p 11)

MM and BS suggested an enVIronmental report card could be used to evaluate the condItIon of
PWS Such evaluatIons are used for Puget Sound, San FranCISCO Bay, and Chesapeake Bay
These reports would asses whether the qualIty and quantIty of resources are changmg

GT thought we should report on the boreal and sub-boreal structures ofmanne bIOmass and
dommant speCIes, lIke hemng and pollock m PWS

Ken _ of Cordova (K~ noted the lIstIng of agenCIes IS not complete

Peter Armato (PA) asked If the spIll-affected area and GEM program would cover the outer
Kenai Pemnsula, mc1udmg the KenaI Fjords? MM Said It would and referred to the spIll-area
map She added the KenaI Fjords IS usually conSIdered part of the Cook Inlet sub-area of the spIll,
though ~esurrectIOn Bay IS often lumped m WIth PWS She admItted thIs area falls between two
pnmary areas for studIes

SH suggested we need to add to the mformatIon gathenng lIst on page 12, and MM Said we
needed a c1earmg-house functIon for mformatIon lIke PICES for manne resources

DH noted sustammg of human resources IS not artIculated on page 12
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DW saId NatIOnal InstItute ofHealth IS mterested m marme resources and human health He also
suggested GEM consIder coordmatmg wIth Canada projects on the upstream sIde ofthe Japan
Current and wIth Japan for deep northern Gulf of Alaska studIes

BS noted PlCES works WIth mternatIOnal members Perhaps thIs IS the best way to lInk wIth
Canada and Japan NatIOnal SCIence FoundatIOn (NSF) IS not mterested m long-term momtormg,
but they would be mterested m partnermg for process research

Pat Lavm (PL) WIth NatIOnal WIldlIfe FederatIOn mdlcated a new "keeper" orgamzatIOn lIke
Cook Inlet Keeper could be fOrmIng for PWS

TB recommended lIstmg stakeholder groups that would use research and momtonng results,
espeCIally polIcy makers who need the mformatIOn

GAP ANALYSlS

MM and PM stated GEM needs to get the user commumty mvolved WIth the metadatabase PM
showed an ArcVIew prOjectIOn of momtonng/samplmg SItes m the PWS spIll area, and Illustrated
that SIte locatIons need to be located WIth more preCISIon, and those not shown need to be
IdentIfied

KF SaId we need to obtam better and more mformatIOn on forage fish She saId we lack data on
the OIly smelt populatIOns She added a dead Orca whale near Cordova was recently recovered
WIth two tagged and one untagged seal m Its stomach

TC seconded KF's comments to enlarge momtonng effort of forage fish

SS stated trawl surveys lIke those by Paul Anderson ofNMFS are extremely valuable and
affordable

Dave Irons (DI) reported that FWS momtors 27 kIttIwake colomes m PWS Momtonng of other
speCIes lIke sea ducks IS mlssmg He added we need an at sea momtonng program of seabIrds

TW added GEM needs to track bIlateral water movement m and out of PWS He recommended
addmg a couple buoys to do so lIke at GAK-l

DIane _ (D-.J of DNR has the PWS graphIcal resource database by Alyeska

KF reported It IS dIfficult to get researchers to reVIew precIsIon of databases and the metadata

SS suggested we have a wmter season data gap

MR. SaId the Alaska NatIve Harbor Seal CommIssIon collects seal stomach data from year round

JB saId no rounne surveys are conducted m PWS of sea otter, sea ducks, benthIc mvertebrates,
algae, shorebIrds, eulochon, sandlance, hemng, or salmon juvemles

GT reported the all SpIll Recovery InstItute (OSRI) IS targetmg pollock, hemng, and
zooplankton as major ecosystem dnvers m PWS
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DH suggested there are data gaps for rockfish, lmg cod, and sharks

KF saId 3 shark speCIes populatIOns have mcreased dramatIcally m the last 6 years She also saId
we don't know harbor seal pup survIvorsmp

MR asked If shark stomach contents could be obtamed from fishermen as wIth halIbut stomachs?

MM SaId we need to wmnow down what IS best to momtor There IS not enough money to
momtor everythmg suggested She suggested we use themes or crossroads speCIes

KF suggested that locatIOns be kept constant as at the Hopkms FIeld Martme StatIOn wIth 50
years of data We could momtor a great number of speCIes where locatIOns are kept constant

JennIfer NIelsen (IN) worked at Hopkms and SaId though transect locatIons were well­
documented, the same data was not always collected over the 50 years She recommended that
research reserve areas be establIshed where momtonng data could be collected at select locations
wIthout drrect human Impacts She thInks localIty data continUIty IS cntIcal

Ken Holbrock (KH) reported Green Island IS a research reserve m PWS, and other such sItes are
bemg conSIdered m the forest plan

TC SaId GAK.-l has a long-term tIme senes, whIch IS useful when compared to multI-locatIOnal
data
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TW thought GAK.-IIS a good sIte for shelf temperatures and salmIty, but not the best to momtor
zooplankton prodUCtIVIty He recommended a couple new momtonng buoys to capture a cross­
section south to north from the Gulf of Alaska to PWS

KF suggested collecting momtonng data where lOgiStICS and histonc data bases make the effort
reasonable She recommended momtonng harbor seals at North Montague Island m PWS and
TUgIdik Island south of KodIak Island For pIgeon guIllemot she thought a place lIke Naked
Island would make the most sense

SS saId GEM should leverage funds and co-locate manne work at places lIke Green Island where
USFS would do upland work

HH suggested momtonng m year one of GEM IS not lIkely to look lIke momtonng m year 99 of
the program, If the past IS any mdICatIon

BIll Bechtol (BB) reported ADFG has conducted bottom trawls m PWS bIannually m recent
years

BS asked Iftms data was avaIlable, he was not famIlIar WIth It

JB noted that some speCIes are not seSSIle, so quadrat samplmg or lImIted 10catIOnal data would
not track them well He noted that sea otters change theIr habItat and move around

MR asked that SItes near VIllages be conSIdered, where local people could be tramed to collect
momtonng data over the years She pushed for momtonng at Nuchek where a camp IS now
establIshed



PM noted the themes need to get oceanographers to mteract wIth bIOlogIsts He proVIded
examples ofmomtonng m Gulf of Mame (GOMOS?) and m Gulf of MexlCo by Navy Seals

HARBOR SEAL THEME

TC asked why the theme narrows down to harbor seals and does not open up to manne mammals
to mc1ude sea otters and other manne mammals (Orcas)?

MM and BS saId sea otters could be a separate theme for the nearshore area

SS thought GEM should contmue sIte-based studIes at Hemng Bay to contmue momtonng of sea
otters and benthIc orgamsms

MR reported TASSC, the Alaska Steller Sea LIOn and Sea Otter COmmlSSIOn momtors these
speCIes They coordmate WIth ADFG, NMFS and EPA EPA IS mterested m contammants data
Data mc1udes GIS lat/lon for sea lIon and sea otter harvest/sample locatlons

Kate Wynn (KW) suggested GEM consIder seasonalIty and year-round momtonng m project
selectlons

Mananne See (MS) recounted several Issues WIth contammants Need to consIder status and
condItIOn of ammals by age/sex classes What are effects on survIvorshIp? What are sources of
contammants relatlve to range, prey, mdustry? TIssue samples need to be taken and archIved of
resources used as foods

GT PSC has observed mght feedmg on hemng by sea lIons, cormorants, gulls, etc harbor seals
appear to feed mostly where Juvemle hemng are m wmter

KF sald harbor seals spend 95% oftlme m wmter under water They are mfrequently seen m
wmter, so satellIte tag data would be most useful to detenmne habItat use, not vIsual
observatIOns

KITTIWAKEIMURRE THEME

DI asked to add mCIdental take to the removal lIst FWS momtors populatIOns at PWS (27),
Alaska Mantlme NatIOnal WIldlIfe Refuge at Barren Islands, ChIswell Islands, Alaska Pemnsula,
and Scott Hatch ofUSGS-BRD momtors MIddleton Island

SS and others recommended MIddleton Island be pIcked up and supported as an Important
kIttIwake colony to momtor

SANDLANCE, HERRING, SALMON

TC agam suggested the theme be more genenc lIke "forage fish" We left out eulochon, cape1m,
and other forage fishes

MR and DH dIscussed momtonng of forage fish from collectIOn of stomach contents from halIbut
and rockfish caught by fishermen?
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PWS Focus Group meeting notes, July 19,2000 continued
A few addItional notes added to the end ofBud RIce s summary notes

DedeBohn

THEME DISCUSSION OF
SANDLANCE, HERRING, SALMON

TC agam suggested the theme be more genenc hke "forage fish" We left out eulochon, capehn, and other
forage fishes

MR and DH dIscussed momtormg of forage fish from collechon of stomach contents from hahbut and
rockfish caught by fishermen?

(addItiOns to Bud s notes begm here)

MM menhoned the need to Idenhf)r/emphaslZe salmon m the theme

TC HabItat dependencIes need to be determmed, we need data on temperature and sahmty to look for
1mpacts on sand lance and capelm Lue hIstory sIDdies are 1mportant

? What's trackmg the illlgrahon of salmon m tills program?

BS Sea hons are analogous to the ocean's carrymg capacIty Any oceanography we do has a bearmg on
salmon We probably need a workshop on tills theme, m order to focus the program

Fntz Funk Ifyou do sIte-based samphng and momtonng, you've mtroduced an element ofhilllng Hernng
sIDdies need to be event-based, such as the hilllng of therr spawmng m Spnng

BS You can use event or bIOlOgically focused samphng to track vanable phenomena

DH Where m tills theme IS the mforrnahon managers are seekmg? If hatchery mterachon With Wl1d stock IS
a major concern, where IS It addressed m tills theme?

PM We have to look for lmks An example illlght be pmk salmon We have a current sIDdy that's
evaluahng whether the occurrence ofpnstane m mussels Will be propomonal to the abundance of pmk
salmon the followmg year Hemng are another lillportant lmk, but It'S been dIfficult to get enough
mfonnahon on hernng recrmtment

KF The real battle IS the one staged m Spnng, over who gets the most forage fish Hernng are not well
hoked to the PDO, and they're not much of a lmk to seals

TC Suggested tOPICS for addlhonal themes (1) Applymg GEM results to problems of Resource
Management, (2) CharacteflZmg northern GOA ecosystem by numencal themes, such as a numencal
slillulahon usmg phYSICS and bIOlogy, mtegrahng the data, producmg hoked models

JIa Wang Sent an e-mail to PhIl and Molly yesterday suggeshng the sehlp of a couple ofphYSIcal,
hydrologIcal and ecologIcal models to show the phySIcal forcmg of the SST

BS Tills Plan may not show Just how strongly we feel bIOlogy hangs off the phySIcal processes

TC You should evaluate a new BIOcompleXlty project m NSF, whIch descnbes systems of cycles whIch can
lead to understandmg mechamsms, but not necessanly predIctable hnks



Jenmfer NIelsen (IN) As a salmon bIOlogIst, I find GEM's role m IdentJfymg cntlcal manne habItat
lIDportant You must mtegrate your mformatlon at the ecosystem level I don't lIke your approach to
salmon m thIs plan, you've hmIted It to only pmk salmon and Just as a forage fish Your plan should not
start out exclusIve

MM Yes, we need to determme where salmon fit m the plan Does thIs theme approach work overall? Is It
only one pIece of what's needed? Would themes be better combmed? What about sIte-specIfic
momtonng? Where do 'tools', or responses to managers needs, fit m? We're seekmg to Identlfy what's
natural change vs Ruman nnpacts, does the theme approach do thIs?

BS Smce there's so much salmon research gomg on m the northern Paclfic, IS there a theme already
establIshed that we should copy? If not, should GEM do one?

IN There are plenty of establIshed salmon researchers along the west coast, parncularly m Canada It IS
truly an emergmg Issue The lIDportant thmg IS to lmk oceanography and specIes an ecolOgIcal approach
Row salmon feed, what eats them, how they're used as a resource IS a very relevant Issue that IS not bemg
taken care of by an ecolOgIcal approach elsewhere

PM We're lackmg mfo not Just for pmk salmon, but early lIfe hIstory for all Juvemle salmon

KF GEM could promote more system research on salmon WIthout domg It Itself Salmon studIes receIve
maSSIve research dollars elsewhere GEM's contnbutlon could be to study the capelm, sand lance
components

IN GEM's role could be to rnstlgate and leverage funds to allow salmon researchers to expand to rnanne
studIes of salmon, as part of an ecosystem The managmg agenCIes WIll not lllitlate thIs

TC GLOBEC focuses on salmon as a key specIes

DR Themes seem to work well, but don't restnct GEM to Just themes Theme studIes WIll meet the
IDlSSIOn you've statecl-mcreasmg understandmg of the ecosystem-but not necessanly the part about
sustammg resources or human uses We need to find the lmks that managers need Also, how WIll you treat
speCIes (for example rockfish or sharks) that fall outsIde one of your themes?

Charley Ruey The plan needs fleXIbIlIty, It may need to be changed at some pomt to look at shnmp, crab
Issues

MM Yes, m a crossroads-specIes approach, where do thmgs lIke shellfish fit m?

BS Themes help pnontlze the studIes We have to balance data collectlon WIth mtegratlon and relatlon to
the conceptual model

KF A momtonng plan should proVIde trends-whIch proVIdes mformatlon towards the shnmp and crab
declme The plan should have IndIcator specIes whIch are examples yreldmg fundamental mformatlon for
the rest of the system

DR Don't Ignore other exogenous factors, lIke how mcrease m human use ofPWS WIll effect your studIes
Dan supports the theme Idea, but at the same tlme would lIke to leave some opemngs m the plan to address
such thmgs as speCIes m declme, or the appearance of new speCIes m the system

KF Those are addressed m the themes under 'Predators'

BS Shnmp and crab are studIed m the mesh surveys



TB GEM should take a leaderslnp role m agency faclhtatIon You should consIder addmg Ted Cooney's
suggested themes ofnumencal modehng, etc

HH Themes are a good approach, they ask beyond what IS changmg to why However, you need to make
sure there IS room for VISIOn m GEM There should be a way to scan for new thmgs, such as sharks

BS Today's meetIng dIdn't even address the Research Component of GEM

MM Although It IS sometImes chfficult to draw the lme dlStIngmshmg research from momtonng

D Irons Add a nearshore theme sea otters, sea ducks, bentlnc mvertebrates Theme approach IS a good
one

D Cobb SO, IS It, "PWS affect on the northern GOA, or the other way around?"



Brenda Hall
From: Evelyn Brown [ebrown@ims.uaf.edu]
Sent: Thursday, August 10, 20006:15 PM
To: Brenda Hall
Cc: Bob Spies; Phil_Mundy@oilspill.state.ak.us
Subject: my added comments; I missed the meeting

LTClimateHerring.xls ATT00002.txt

A note to add
about forage fish monitoring, small mesh trawls, and

specifically herring:

Although the small mesh trawls do catch forage fish, they are not appropriate
gear for those fish and the results do not represent changes in distribution that
may be interpreted falsely as changes in abundance. Anderson makes this
concession and allowance both in his papers and on his website. An example is
achnovies off Peru where historically, when coastal catches were low during EI
Nino, the populations were thought to be low. In actuality the populations moved
to offshore sites where, although reproductive success/larval production was less
optimal, the bulk of the intact population was existing. Another example in GOA
is herring;

Andersons catches show a decline in herring trawl catches in GOA after 1987 but
historic GOA commercial catches and PWS spawn data shows herring on the
rise (see figure on page two of attached spreadsheet ). Obviously, the trawls did
not catch the increase and the likely cause is changes in catchability, or more
likely, distribution. On a side note, the herring catches/abudance roughly track
the trends in the PDO, the Alleutian Low Pressure Index (ALPI) and Beamish's
Atmospheric Forcing Index (AFI); this is opposite what was referenced from
Anderson's paper (a discussion of this is in my EVOS final report and publication
in prep). A note of caution in interpreting the attached picture; catches reflect not
only abundance but changes in fish markets and fisheries management; I think
the curve after 1977 would more mirror the high catches of the 30s and 40s if
they were correct for changes in exploitation rate (i.e. rate was much lower in the
late 70s and 80s than historically).

Forage fish are pelagic, highly mobile species with migratory life histories and
with the exception of herring, species like sand lance, capelin and eulachon are
very poorly understood. Some basic life history/distribution needs to be obtained
in order to interpret monitoring results of gridded catches such as from the small
mesh trawls. Other census methods should be explored and rated on cost­
effectiveness; all reserach platforms/monitoring method should be multi-purpose
to be efficient. As result, there will have to be some compromises in site­
selection in order to afford a monitoring plan of this magnitude.

At 04:48 PM 8/10/00 -0800, you wrote:



Brenda Hall
Exxon Valdez RestoratIon Office
Phone # 907-278-8012
Fax # 907-276-7178

Attachment Converted "e \eudora\attach\Unedlted Notes from GEM Focus
Group doc"

Attachment Converted "e \eudora\attach\GEMnotestransmlttal doc"



Brenda Hall _
From Evelyn Brown [ebrown@lms uaf edu]
Sent Thursday, August 10, 2000 6 41 PM
To Brenda Hall
Cc PhlLMundy@OIlsplll state ak us, Bob Spies
Subject Re Summary of GEM focus groups

._~_~ J

Additional note to prevIous email from me

The dichotomy In the two herring GOA trends (Anderson/Hlstonc Catch & PWS
records) could also be reflecting dlffenng trends In production between Cook
Inlet, Kodiak and PWS, those regions are not on similar production trends as are
Sitka Sound and PWS It could be that to Kodiak/GOA west of PWS, herring
were In decline along with the other FF species but the opposite was true In PWS
for herring and sand lance PWS herring would venture to the GOA directly
adjacent to PWS

Evelyn D Brown
University of Alaska Fairbanks
SFOS IMS
POBox 757220
Fairbanks, AK 99775-7220
907-474-5801
fax 474-1943
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Figure 4. Long Term Climate Indices and GOA Herring Catches

-r------------------.-----------------~--......,..3

150
2

c:
=:

125ctl
c.
en 1
III
>.
ctl
0 100

I
Q)

~
s-
o 75
III
c:
0
t- -1
III

0
0
0
~

25

0 -3
0 '<j" cc N <0 0 '<j" cc N <0 0 '<j" cc N <0 0 '<j" cc N <0 0 '<j" cc N
0 0 0 ...-- ...-- N N N C") C") '<j" '<j" '<j" L() L() <0 <0 <0 I'- I'- cc cc cc 0>
0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0> 0>...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...-- ...--

- GOA Tatal Herrin1Catch -PWSSpawn
5 per. Mav. Avg. ~ LPlk - 5 per. Mav. Avg. (AFI)

- 5 per. Mav. Avg. PDO in)



(

Long Term Climate Indices and GOA Herring
Catches

(ALPI)

-2

2

---r---------:-~--yro-----.-340,000

35,000

30,000 _ GOA Total
\ 1

tn 25,000 --f------ll--,\ --h----\---H---I-+--rr--~___\l~_A____'________4_________I - AFI

5 20,000 -I--'---1I--+--~-------H--f---------->~----'\---I-A----+-,'j~0 - PO0 Win
I-

15,000 -ALPI
-1

10,000 I I -5 per Mov Avg
I I

5,000 :I \ i

o
(\~ (\'0 (\OJ R>~ R><O R>'b ~~ ~~

~Oj ~Oj ~Oj ~Oj ~Oj ~Oj ~Oj ~Oj

Year



Herring Catch
Gulf of Alaska I Alaska Statew

IYear Sac Roe I Reduction I Food/Bait I Total Total1000s Sac Roe Reduction Food/Bait

1900 6006 497 6503 7 0 6006 497

1901 6275 1025 7300 7 0 6275 1025

1902 4087 686 4773 5 0 4087 686

1903 6522 323 6845 7 0 6522 323

1904 7631 350 7982 8 0 7631 350

1905 6364 1 191 7555 8 0 6364 1 191

1906 1005 999 2004 2 0 1005 999

1907 1382 1 130 2512 3 0 1382 1 130

1908 1 711 998 2709 3 0 1 711 998

1909 1075 0 1075 1 0 1075 0

1910 5890 977 6867 7 0 5890 977

1911 7526 4531 12057 12 0 7526 4531

1912 5290 10797 16087 16 0 5290 10797

1913 5830 7666 13496 13 0 5830 7666

1914 4353 3998 8351 8 0 4353 3998

1915 2918 4047 6964 7 0 2918 4047

1916 4307 6957 11264 11 0 4307 6957

1917 5006 7827 12833 13 0 5006 7827

1918 7165 14740 21905 22 0 7165 14740

1919 8966 7297 16262 16 0 8966 7297

1920 22587 3692 26279 26 0 22587 3692

1921 12527 3748 16275 16 0 12527 3748

1922 31989 8671 40660 41 0 31989 8671

1923 35305 3776 39080 39 0 35305 3776

1924 39164 4079 43243 43 0 39164 4079

1925 74029 7352 81 381 81 0 74029 7352

1926 79048 2865 81 913 82 0 79048 2865

1927 54252 5926 60178 60 0 54 252 5926

1928 66970 6451 73421 73 0 66970 6451

1929 85615 5033 90648 91 0 85615 6458

1930 87283 5383 92666 93 0 87283 7740

1931 53522 4392 57914 58 0 53522 5534

1932 65170 4422 69593 70 0 65170 7461

1933 79721 4396 84117 84 0 79721 6012

1934 151 089 3913 155001 155 0 151 089 5450

1935 102037 4210 106246 106 0 102037 6637

1936 106160 3328 109488 109 0 106160 4707

1937 125498 2636 128134 128 0 125498 3221

1938 111 321 3071 114392 114 0 111 321 3594

1939 111 488 2637 114125 114 0 111 488 2643

1940 51949 3138 55087 55 0 51949 3152

1941 75913 3202 79115 79 0 75913 3205

1942 19327 3691 23018 23 0 19327 3691

1943 42043 3117 45160 45 0 42043 3117

1944 54 006 2608 56614 57 0 54006 2608

1945 65621 2912 68533 69 0 65621 2987

1946 96046 2993 99039 99 0 96046 2993

1947 92508 2776 95284 95 0 92508 2776

1948 82629 2595 85224 85 0 82629 2595

'-



1949 14530 2877 17407 17 a 14530 2877

1950 81736 2307 84 043 84 a 81736 2307

1951 37234 3328 40 562 41 a 37234 3328

1952 20 665 2 082 22747 23 a 20 665 2 082

1953 13172 2939 16 111 16 a 13172 2939

1954 15865 1745 17610 18 a 15865 1745

1955 28939 3134 32 073 32 a 28939 3134

1956 41597 2196 43793 44 a 41597 2196

1957 54 488 1807 56295 56 a 54488 1807

1958 41788 2613 44401 44 a 41788 2613

1959 51492 2264 53756 54 a 51492 2264

1960 36706 2116 38822 39 a 36706 2116

1961 22766 1840 24606 25 a 22766 1840

1962 13977 3172 17149 17 a 13977 3172

1963 a 13517 2 064 15581 16 a 13517 2 064

1964 568 22128 2267 24963 25 568 22128 2267

1965 657 9268 2129 12 054 12 657 9268 2129

1966 2769 5 073 2620 10 462 10 2769 5 073 2620

1967 1662 a 3325 4987 5 1662 a 3325

1968 2 021 a 1 831 3852 4 2 021 a 1 831

1969 2833 a 2665 5498 5 2833 a 2665

1970 5151 a 3352 8503 9 5151 a 3352

1971 3738 a 2 094 5832 6 3738 a 2 094

1972 3841 a 4 012 7853 8 3921 a 4 012

1973 11747 a 6 048 17 795 18 11 798 a 6 048

1974 11 876 a 5987 17 863 18 11 999 a 5987

1975 12308 a 5699 18 007 18 12364 a 5699

1976 9686 a 6415 16100 16 9695 a 6415

1977 8 053 a 4312 12365 12 10 859 a 4312

1978 4799 a 5182 9981 10 12834 a 5182

1979 9481 a 3565 13 046 13 22845 a 3565

1980 16451 a 3506 19957 20 39545 a 3506

1981 24163 a 3462 27624 28 43626 a 4166

1982 17 014 a 2459 19474 19 44 906 a 6024

1983 14239 a 1 142 15381 15 48 070 a 4709

1984 17289 a 2730 20 019 20 42919 a 6308

1985 20 928 a 3815 24743 25 54899 a 7295

1986 21902 a 4 080 25982 26 48815 a 6474

1987 21133 a 5570 26703 27 44391 a 8 073

1988 27749 a 4908 32658 33 50 226 a 6912

1989 20 722 a 4927 25649 26 41070 a 8 008

1990 18 025 a 5738 23763 24 37998 a 6558

1991 19760 a 7397 27158 27 43651 a 8722

1992 30 902 a 5366 36268 36 63508 a 7315

1993 20 581 a 2903 23484 23 46359 a 5693

1994 13937 a 1137 15 074 15 47841 a 4486

1995 11405 a a 11405 11 49702 a a
1996
1997
1998
1999

I
\'-----,



Ide I
Foreign Total PWS Spawn AFI ALPI PDOWIn PDOSpr PDOSum PDOFall

a 6503 1 559642 085 0536667 058 -015
a 7300 0375725 -020453 0176667 o18 -0 616667 -0 256667
a 4773 0437505 -001974 0433333 098 1 223333 0433333
a 6845 -097448 -459017 o196667 -0 096667 0546667 0006667
a 7982 -071842 o046348 -0 073333 -0 333333 -1 25 0646667
a 7555 0841109 -1 23092 038 0943333 0933333 031
a 2 004 0783593 -028271 052 067 0266667 0486667
a 2512 -1 02891 -378608 o033333 -0 063333 008 0423333
a 2709 0244861 -1 782 1 18 0376667 -001 -0033333
a 1075 0487138 0096411 041 013 -0 57 -0 436667
a 6867 -050454 -2 75451 -0 036667 -0 083333 -0 103333 -008
a 12 057 -1 23252 -2 39485 -0 366667 -0 446667 031 -0123333
a 16 087 -004708 -0 17831 -0 323333 -0 146667 0333333 0746667
a 13496 0086604 -1 39045 o403333 -0 066667 1 26 07
a 8351 0015806 0615036 0313333 0463333 0003333 -014
a 6964 0117077 -1 6308 -0033333 0166667 0776667 -0 2
a 11264 -079857 -2 42938 -0 923333 o22 -0 776667 -0 556667
a 12833 -1 4482 -2 35429 -0 743333 -0 076667 -005 -083
a 21905 0019625 1 296843 -031 -06 0246667 012
a 16262 1 107081 3122326 o333333 -0 083333 -0 266667 -0 386667
a 26279 -04849 -2 34124 -0 276667 -1 013333 -1 47 -0866667
a 16275 0356973 -017027 o05 -0 453333 -029 0303333
a 40 660 -026776 -319393 0226667 0106667 -093 -019
a 39 080 -044305 -202978 o116667 0426667 0893333 0493333
a 43243 0703412 1 166623 071 o49 -0 156667 -0 496667
a 81 381 0105884 -075831 0333333 o616667 -0 666667 048
a 81913 1493798 4340586 078 1 01 1 573333 1 276667
a 60 178 1 027364 1 202848 0956667 o09 -0 116667 -0 366667
a 73421 0851804 1 154754 091 0663333 -009 -086
a 92 073 0307319 1 554637 0486667 o706667 -0 083333 0493333
a 95 023 0060562 -222086 o37 -0 356667 -0 133333 -0 296667
a 59 056 1 388632 2940862 091 1 356667 0633333 0053333
a 72632 -006245 -2 34782 -0 273333 o766667 -0 053333 -0 523333
a 85733 -051196 -3 0982 -0 263333 -0 133333 -1 35 -0973333
a 156538 081013 2982486 084 1 4 083 1 66
a 108673 0627037 -1 09024 1193333 066 09 044
a 110 867 1 366393 2741398 1 606667 1 503333 2216667 1 596667
a 128719 -047899 -340121 002 037 0503333 0403333
a 114915 0302045 -030145 o64 0 086667 -0 286667 018
a 114 131 0826912 0583874 098 0346667 o03 -1 096667
a 55101 2173312 6573488 1 91 2193333 1 983333 099
a 79118 2320094 5713537 1 706667 2 183333 2883333 1 203333
a 23 018 0705959 2143293 0266667 064 0583333 0373333
a 45160 -056093 -305415 014 o59 -0 193333 -008
a 56614 0256719 1 576798 0183333 015 -063 -021
a 68608 1 0815 4 796678 -0 346667 -0 296667 o586667 -0 703333
a 99 039 0665975 3048188 -073 -0 23 -0 686667 -0 686667
a 95284 -002529 -228049 0216667 0746667 0606667 043
a 85224 -00678 -267621 -085 -053 -08 -1 316667
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-1 51229
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-1 31592
022676

-1 36954
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-02005
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-064506
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-011685
1 359637

-1 10368 -2136667 -0866667 -0853333 -1 056667
-1 96853 -1 933333 -1 52 -1 8 -1 986667
-1 43663 -1 426667 -0836667 -0586667 -0226667
-292967 -081 -0893333 -1 093333 -0666667
2 389332 -0 19 -0 213333 0 36 -0 583333

-24079 -1 143333 -0613333 0493333 01
-265478 -1 356667 -1 48 -2346667 -261
-397283 -2166667 -2046667 -1 296667 -1 706667

-1 7154 -1 016667 0 006667 0 996667 0 923333
2 368462 0 576667 0 863333 1 093333 0 04
-2 19246 0 106667 -0 246667 -0 226667 0 26
-0 46665 0 33 0 263333 -0 003333 -0 36
3 059043 -0 36 0 123333 -0 986667 -2 046667
-1 80748 -1 133333 -1146667 -1186667 -1 166667
2506163 -0523333 -0533333 -097 -0716667
o726467 -0 573333 -1 27 -0 62 -0 616667
-1 70663 -078 0 -0356667 -012
-1 80186 -0 39 -0 586667 0 023333 -0 883333
-0 17303 -026 -1 11 -1 096667 -047
-0 33244 -0 873333 -0 623333 0 123333 -0 24
-2 75766 -0 276667 -0 38 0 06 0 203333
3787423 0023333 0423333 -075 -1 286667
-234422 -1 836667 -1 606667 -1 3 -042
-458831 -1 383333 -1 77 -0816667 0283333
-1 92966 -061 -065 -0893333 -1 063333
1 051536 -0 996667 -0 566667 -0 04 0 256667
-1 99249 -1 053333 -0943333 -0876667 -1 533333
-1 16499 -0 59 -0 843333 0 406667 1 06
3 078787 0 69 0 443333 0 416667 -0 626667
2 346976 0 453333 1 176667 -0 55 -0 136667
-1 15785 -0776667 076 051 0846667
1 685868 0 37 1 26 0 173333 0 606667
4932168 0906667 1 396667 0903333 0466667
-3 40965 0 266667 -0 193333 0 063333 0 32
7 145269 1 13 1 926667 2 573333 0 963333
1 533317 1 176667 1 53 -001 0653333
-1 72952 0863333 0253333 0686667 -0006667
5 388862 1 5 1 63 0 83 0 996667
3 553426 1 633333 2 036667 1 856667 1 756667
1 156554 0 58 1 186667 0 523333 -0 163333
-2 71823 -0 726667 -0 226667 0 426667 -0 19
-0 91811 -1 06 0 03 0 273333 -0 666667
0363093 -1 04 -0753333 -0403333 052
2 088337 0 296667 0 986667 1 533333 0 896667
-1 10053 0436667 1 366667 2 46 1 403333
-063523 0003333 1 026667 -009 -1 546667
1 515037 0 043333 1 013333 1 063333 0 45
o798581 0436667 1 55 0 576667 -925E-18
o538032 0 393333 1 176667 2 633333 1 64
4 707449 0 65 1 326667 0 046667 -1 103333
0007086



PIDO PMDO ENSO
o294596 -0 15836 0 5355
o282035 -0 23944 -0 443833
o093328 -0 60263 0 569667

-0 028633 -0 719713 -0 738417
-0 022991 -0 585879 -0 243417
-0022455 -0556693 0861
-0 087723 -0 467862 -0 03875
-0 276329 -0 385706 0 039667
-0507629 -0404873 -0094917
-0 597679 -0 126533 -0 251167
-0606214 0001811 -05695
-0 534922 -0 185856 0 182833
-0343135 -0370026 02665
-0 271628 -0 392499 -0 02875
-0144023 -0217793 0577917
-0024699 -0147410491167
-0240034 -0280284 -1 229
-0 260101 -0 226848 -0 6375
-0215655 -0191578 0631417
-0266398 -0399155 0712917
-0 289362 -0 138555 0 092583
-0 320855 -0 067154 -0 48825
-0 337106 -0 203283 -0 406833
-0 347832 -0279399 0481667
-0 304205 -0 226366 -0 56925
-0 109293 -0 110391 0 319583
o199555 -0 156242 0 604583

014153 -016297 -034075
0050953 -028547 -0474
o058681 -0 403077 -0 17825
0147043 -0190931 062675
o207657 -0 28398 0 293083
o046349 -0 129122 -0 0555

-0 066311 0 03992 -0 7695
-0001829 0103212 0105083
-0032281 0038147 009975
0144176 0064669 0541583
0192149 0288321 00135
0342395 0292631 -092775
o342302 0 017769 -0 376417
o394657 -0 279045 0 816667
0470562 -0244785 1 077333
o432036 -0 100926 -0 830417
o31804 0 170692 -0 469583

0235938 050489 0178167
0152285 0460362 0047417

-0 159882 -0 000146 -0 1205
-0 154567 -008515 0215167

-028442 0113515 0195417



-0 369051 0 325946 -0 1295
-0186741 0371878 -0757917
-013711903198560462917
-0132316 0287959 0251333
-0 142807 0 303799 0 638083
-0 256294 0 025483 -0 320417
-0 332762 0 197786 -0 888917
-0 190371 0 216608 -0 6015
o093611 0256519 0 926583
0223609 -0004396 0601083
0205576 0103381 -010725
0191377 0053275 -0218833
0047753 0195314 -023025
-002707 0247283 -02155

-0001155 0203718 049925
-0154705 -0120401 -072675
-0219341 -0260886 0718833
-0 084809 -0 193341 0 119333
o037375 0 055055 -0 55925

-0019748 0036059 0031167
-0 063077 0 06596 0 73875
-0147419 0026254 -0491833

-0 38002 0 030035 -0 859083
-0552377 0204945 1 31125

-0 51069 0 344301 -0 150167
-0439803 0265817 -0348083

-055589 0100151 -0683167
-0 396881 -0 093124 0 36425
-0 157895 -0 119297 0 555417
-0002497 -0212973 -019575
0115595 -013423 0101917
0218033 -0239613 -0180917
o295898 -0 243058 -0 505583
0198361 -0095913 0483333

022184 0086719 0740333
027217 007034 -0679917

o176622 -0 03854 -0 736667
0185197 -0090771 0294417
o086999 0 022883 1 387667
o18406 0 185485 -0 751167

o227224 0 386734 -0 669583
o257 0 43904 -0 036083

0141604 0152987 0210167
0142712 -0249866 0288167
o18114 -0 225329 0 273083

0196137 -0020202 -0116417
0274726 013721 -0392167
o385287 0 0575 -0 6875
0489828 0022825 1 26125
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-04355



Brend-aHaIT ---- - -- - - ---- -- ----
----- - - --- -~~-~ - -------

From Evelyn Brown [ebrown@lms uaf edu]
Sent Friday, August 11, 2000 12 27 PM
To Phil Mundy
Cc Paul J Anderson, Brenda Hall
Subject RE Summary of GEM focus groups

FFMonltorlngStrawDog doc ATT00032 txt
You are welcome

I "- J

Please be aware that my comments do not address pollock

which IS the other Important FF, mOnitoring of those IS a very different story and
could very well be covered nicely by the small mesh trawls

More I agreed With Fritz about the FF dynamiCs being "event" driven It could
also explain why the small mesh trawls did not capture some of the Increases,
the timing of the trawl fishing could have Simply missed the event (a spawning or
summer feeding migratory event) In time and space and would be Intrepreted
falsely as a decrease So the mOnitoring of FF would require tracking key events
(such as spawning for all species when they are aggregated In smaller
predictable areas) or deSigning the mOnitoring survey to cover a cross-section of
pontentlal feeding grounds (when they are less tightly aggregated In 2D
hOrizontal space, but compressed to surface waters where the feed IS
(zooplankton, amphlpods, euphaslds) Within the spill region, where you may
have opposing or varying sub-regional production trends (Cook Inlet-Kodiak vs
PWS to Adjacent GOA shelf), you Will have to mOnitoring both places I believe
we know enough about all the Important FF speCies, With a few speCific holes In
knowledge, to set up multi-species FF surveys In both sub-regions My straw dog
for that IS attached

PS please share all of my comments With key folks you think have good Ideas for
FF mOnitoring, espeCially Platt and other from the Kodiak-Cook Inlet region

At 11 08 AM 8/11/00 -0800, you wrote

Evelyn - Thanks for these comments and the preceding set that Included the
spreadsheet, graphs and data Very timely

Phillip R Mundy, PhD
SCience Coordinator
Exxon Valdez 011 Spill Trustee CounCil
645 G Street SUite 400
Anchorage, AK 99501-3451
907-265-9332
907-276-7178 fax
phlLmundy@ollsplll state ak us



-----Onglnal Message-----
Fro_rn -__EvelYn Brow_nJrnaJitOebrown@lms uafedUI-
Sent Thursday, August 10, 2000 6 41 PM
To Brenda Hall
Cc Ph,1 Mundy@ollsplll state ak us, Bob SpIes
Subject Re Summary of GEM focus groups

Additional note to prevIous email from me

The dichotomy In the two hernng GOA trends (Anderson/Hlstonc Catch &
PWS
records) could also be reflecting dlffenng trends In productIon between
Cook Inlet, Kodiak and PWS, those regions are not on similar production
trends as are Sitka Sound and PWS It could be that to Kodiak/GOA west of
PWS, hernng were In decline along with the other FF species but the
opposite was true In PWS for hernng and sand lance PWS hernng would
venture to the GOA directly adjacent to PWS
Evelyn 0 Brown
University of Alaska Fairbanks
SFOS IMS
POBox 757220
Fairbanks, AK 99775-7220
907-474-5801
fax 474-1943



Straw Dog for SpatIal/Temporal Momtormg of Forage FISh SpecIes-SpIll RegIon

SpeCIes Event RegIOn LocatIOn Month

Sand lance Spawmng

Nursery-Juvemles

Adult Feedmg

PWS-GOA

Cook-KodIak
PWS-GOA

Cook-KodIak
PWS-GOA

C-K

Copper R1ver Flats, Hawkms Island- Fall?Later Wmter? Need to ldenhfy
MIddle Ground Shoal and Orca Inlet,
western regIOn somewhere??-need to ldenhfy
Need to ldenhfy
Nearshore beaches, MIddle Ground Shoal,
Naked Island, W Coast Montague Island, north end
Bllgh Island, Knolwes Head July
Katchemak Bay, Other beaches?? need to ldenhfy July
X-sechon run the Seward (GAK), Cape Cleare (CC) and Hmchmbrook
Canyon (ARC) Lme and two
parallel transects from PWS SW Passes and Montague StraIt SW to
mtersechon Wlth Seward Lme
Need to ldenhfy

Eualchon Spawmng

Nursery-Juvemles

Adult Feedmg

PWS-GOA
Cook-KodIak
PWS-GOA
Cook-KodIak
PWS-GOA
C-K

Copper R1ver
Need to ldenhfy
need to ldenhfy

Need to ldenhfy-depth range especially
Need to ldenhfy

May

June-July?
??

Capelm Spawmng

Nursery-Juvemles

PWS-GOA

Cook-KodIak
PWS-GOA

Cook-KodIak

Shallow spawn Port Etches, S SIde Hmchmbrook,Copper R1ver Flats,
Wmgham Island, So End Montague Island (Patton Bay and
McLeod Harbor)
Deep Spawn need to ldenhfy Late May-
early July-two spawmng events (reflected m blIDodallarval produchon curve)­
tills could reflect shallow and deep spawners I e two stocks as m the Atlanhc
Need to ldenhfy
Nearshore, shallow, protected waters-bays and passes,
Mamly western PWS Month??-need to ldenhfy
Need to ldenhfy Month-need to ldenhfy

1



May-June
June-July?

Hemng

Adult Feedmg

Spawmng

Nursery-Juvemles

Adult Feedmg

PWS-GOA
C-K

PWS-GOA

Cook-KodIak
PWS-GOA
Cook-KodIak
PWS-GOA

C-K

Same as sand lance but need to IdentIfy depth range
Need to IdentIfy spatIal regIOn and depth range

PWS N Montague, Port FIdalgo-Tat Narrows, North Shore-Farrmont Bay to Axel
Lmd Island Hawkms Island-Well documented- Apnl
Outer KenaI (OK) SW PWS, Cape Puget-Res Bay early June
ADFG recommend, late Apnl-May
Nearshore-l km, bays and some passes m PWS & OK June-July/Oct
Need to IdentIfy July-Aug/Oct?
Three sub-stocks m PWS eastern ,western, northern-ffilxed
Western Same regIOn as for sand lance plus Zalkof and E Shore Montague Is
Eastern N Port GraVIDa, Port Valdez and Ann
Northern-MIxed Wells and Perry Pass (near Esther
and CuIross Island), northern KnIght Is Passage,
Need to IdentIfy sub-populatIon structure and locatIons

Methods and tools can also be recommended for trackmg each speCIes/event

2
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Figure 4. Long Term Climate Indices and GOA Herring Catches
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May-September
Highly Migratory
Between Inside Waters
(PWS) and Outside
(GOA); variable depths

:O~pos:ite~f Egg$ ... .

April-May
Sessile: Shallow,
Nearshore: Inter- to
Sub-tidal Distribution May-July

Drifting/Some Vertical
Movement to Control
Drift:
Surface Waters « 25 m
depths) Over Shallow
Shelves or Open Ocean

July-August(2 yr
period)
Resident:
Nearshore « 1
km) in Bays and
Passes and less
than 50 m depths



Environmental Factors:
Availability of Large

Zooplankton or Alternate
Prey, Temp. in upper 100 m

Main effects:
...-~ Growth, Fecundity, Egg Size,

Production, Spawn Timing,
and Disease/Stress but not

Direct Mortality

•••• From Nearshore Nursery Sites

••• .. ........

-

....•
New

Recruits ...
>2 yrold ~

Summer
Feeding
Adults

Overwintet:in:9:
Aduits••

• "-"--r----------/

••••••••
~:...

••••••••••
••••••

Adult Life History and Ecology



To Pelagic
Larvae Starting
in May

• ••••••••• ••••• ••• ••

Main Effects:
Mortality with Extreme or Unfavorable
Conditions; Hatch Timing; Deformities

at Hatch

Environmental Factors:
Deposition Location

(exposed/protected; deep/shallow),
Storm/Wind Events, Air Temp., Sea

Surface Temp.(upper 5 m)

: ~ p~po~i~~~ ~9~~:::
1...:.....:::~=-..:........:..-T--'--'-"'--9-..:........:..~ •••

• 0 •••: ..
o •••

• : Spawner/Egg Density • • •••
o •••• • •..•

~

.......... ~
•••••••-.r •••
~'. ...

••• ••
Spawner/Egg Density···••

'"

Embryonic Stage



••

•••••••••
••••••• ••••• ••• •• •• •• •• •• •• •• •• •• ••••••••••

Post-Hatch
Larvae

To Nearshore
Nursery Sites Starting
in July

d predation :
Increase :

~. · · ;:j~r~~~:S·
4/' p...d\lect_io-n--....:1-----...

.. - Pelagic

~•••••~-_L_a~rv~a-e-J

ttl

... ~

••• •••• •••• ••• •.-:..
--...............=. • ••

From Spawning
Beaches

Main Effects:
Levels of Deformities and

Predation Rates;
Increased Starvation/Predation

in Unfavorable Conditions;
Advection Away from Nursery

Sites (into GOA)

Environmental Factors:
Conditions During Incubation

and Egg Density;
Availability of Copepod Eggs
and Other Small Zooplankton;

Winds and Surface Currents in ..__•
Upper 25 m

Larval Life History and Ecology



Intra- and Inter-specific Competition; Results in
Reduced Growth/Increased Predation

From Pelagic
Regions to Nearshore
Nursery Sites; Active Aggregation/
Schooling Behavior Starts

••
~

~ .
~

.~· .· .· .· .. .. .. .. .. .. .. .. .
.... .... Metamorphic Larvae •

'. ". Early Age-O •.... .
•••••• •••••• ••
+.. •..... .

·····:.-:.~.i ... -: .... :- ... -: . •
.:.Oy:etWi~t~ri~g. ~ ••

. :A~~:O:: .... •••
• ••••• ••••••••••••

Environmental Factors:
Location at End of Larval Drift

(need to be nearshore);
Fall Bloom and

Availability of Zooplankton;
Timing of Spring Bloom;

Temperature in the
Upper 25 m

Main Effects:
Suitability of Nursery Site

for Survival;
Growth Rate and

Size-Dependent Predation Rate;
Starvation at the End of Winter/
Increased Predation and Disease

Late Larval, Early Juvenile Life History and
Ecology



Environmental Factors:
Availability of Nearshore Zooplankton

Year Around;
Temperature in the

Upper 50 m

Main Effects:
Growth Rate and

Size-Dependent Predation Rate;
Unfavorable Conditions Result in
Disease and Increased Predation

•••
••••••
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MEMO

TO:

FROM:

DATE:

RE:

Phil Mundy

Tom Dean

August 11, 2000

GEM Workshop of7-26-00

As I indicated at the workshop, I think the theme approach is a good way of
organizing things.

Someone mentioned an upcoming EMAP meeting in Alaska. I do not know what
they have in mind for Alaska, but the EMAP program may offer some opportunities for
collaboration, especially with respect to a "Sea otter/intertidal" theme. In Southern
California, the EMAP program focused on nearshore benthic water quality and benthic
community structure. Various dischargers were given a variance from their "normal"
monitoring in order to help in a one-time systematic sampling of the region. Similar
efforts in Alaska may provide data that would be helpful in selection of longer-term
monitoring sites to be used by GEM.

I agree that exotics or noxious introduced species are of concern, but I am not sure a
specific program will be required to "monitor" potential introductions. Perhaps it should
just be recognized as a potential problem that may need directed research funds from time
to time.

Molly suggested that a major objective of GEM was to provide "baseline" data in the
event of a future spill. Monitoring for this would be, in many cases, very different from
monitoring that would be needed to detect changes caused by global warming (the scale
thing again). This emphasizes the need to layout specific objectives in the GEM program.

• On a more general note, Jim Bodkin and I (among others) have discussed the
difficulties that may arise in keeping the long-term monitoring program on track. One
problem is that there may be pressure to change focus as economic or political winds
change. For example, I could see strong political pressure to redirect GEM if there is a
collapse of the salmon fishery. While it might be wise to redirect some funds in the case
of this or similar events, I do not think that core theme programs should be abandoned. In
order to protect the integrity of the program, some strong "constitutional" type guidelines
will be needed.

• A second problem in sustaining GEM has to do with personnel. Projects are often
only as long-lived as Principal Investigators and currently proposed themes are largely P.I.
driven. I doubt if the seal, forage fish, and sea otter themes would have been selected
without the contributions of Kathy Frost, John Piatt, and Jim Bodkin. As these people
move on to other jobs or retire, there is no guarantee that agencies will hire people with

TDdata/word/memo/gemwkOO



slillliar expertIse and mterests As a result, It mIght be dIfficult to mamtam programs that
rely on partIcular experts JIm has suggested that the Trustee/CouncIl mIght be able to get
around tills by htrmg Its own sCIentrfic staff and not relymg on agency or pnvate sector
PIs I am not sure tills can be done under the current CouncIl's charter, or If the CouncIl
wants to take a "hands on" role However, It may be possIble for the CouncIl to have
"Theme Team Leaders" These could be CouncIl employees that have responsIbIltty to
work m close assocIatIOn WIth agencIes or pnvate contractors m conductmg core­
momtonng programs and IdentIfymg research needs These "Theme Team Leaders"
would have clear mstItutIOnal responsIbIlIty for perpetuatmg projects, and theIr presence
would make tranSItIons WIthm contractmg agencIes go more smoothly The "Theme
Team Leader" would have responsIbIlIty ofmamtammg samplIng protocols and databases
so that momtonng could be carned along m the absence of anyone person or agency
mvolvement

TDdata/word/memo/gemwkOO 2
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From sfrenzel@usgs gov
Sent Wednesday, August 02, 2000 1 22 PM
To Brenda_Hall@ollspllI state ak us
Cc north phll@epa gov, bob@mletkeeper org,

KRlley@envlrcon state ak us
Subject GEM comments

plc23713 pcx
Brenda,

As per Phil North's email, I will give you my take on the GEM mOnitoring plan

I agree with Phil's comments regardmg the need for mOnitoring m the
watersheds To truly understand the resultant effects on keynote species m the
marine environment the Inputs to that environment must bne understood Water
quality of streams that support economically Important anadromous fisheries
must be mOnitored Many salmonld species spend as much or more of their lives
m freshwater as they do m saltwater As Phil has stated, macromvertebrates may
be one of the most effective means of mOnitoring streams for the speCific use of
salmon rearing Also Important, and critically lackmg IS the mOnitoring of water
quantity Streamflow and timing of streamflow IS Important to both upstream and
downstream migration of salmonlds as well as sustaining spawnmg and rearing
habitats Knowledge of streamflow mto the Cook Inlet Basin and Prince William
Sound IS also Important to the development of Circulation models When coupled
With some basIc chemical analyses, major nutrient loadings to those water
bodies could be estimated As of 2000, the major Inflows of the Susltna River and
Copper River are not bemg gauged

The USGS IS currently conducting a water quality study m the Cook Inlet Basin I
believe thiS would be conSidered erratic data In the GEM scheme of thmgs We
Will contmue With our data collection through September 2001 After that time,
the USGS Will have little or no water quality mOnitoring for streams flowing Into
Cook Inlet or Prince William Sound I make thiS statement to support Phil's pOInt
that GEM cannot count on agency mOnitoring to support GEM research Indeed It
may be qUite the reverse

Phil also mentioned the Importance of urbanization to water-quality degradation
ThiS IS one of the tOPiCS the USGS IS currently examining With a study of streams
m Anchorage Hopefully, the knowledge Will be transferable to other areas of
Alaska However, we Will not continue mOnitoring these streams after thiS
summer

In the near future, I Will try and supply you With the lat-Iong data for sites that the
USGS IS currently mOnitoring

Thanks for the opportUnity to comment



( Steve,
'---'

(Embedded Image moved to file plc23713 pcx)
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GULF ECOSYSTEM MONITORING PLAN
I

FOCUS GROUP AGENDA
Prmce Wilham Sound

Wednesday, July 19,2000
10 a m -530 P m

Exxon Valdez RestoratIOn Office
645 G Street Suite 400, Anchorage, AK 99501-3451

907-800-478-7745 or 907-278-8012
DesIgn a regIOnally Implemented, globally coordInated and mtegrated

monltormgprogram

10 00 IntroductIons of partIcIpants - Mundy

10 05 Openmg remarks - McCammon

10 20 RelatIonshIp between GEM program and the draft momtormg plan - SpIes

10 50 OrIentatIon to the focus group process - Mundy

11 20 Coffee break

~f 11 30 CrIterIa for project selectIOn and defmItIOns of terms - Mundy
11 40 Human needs and Impacts, products, agency mandates - Focus Group
12 05 EcologIcallIDportance - ecolOgIcal mdIcators - Focus Group

12 30 Lunch break (on your own)

1 30 GEM program mISSIOn, goals and themes - Focus Group
1 55 Gap analysIS - metadatabase - Focus Group
2 20 RelatIon to other programs, leveragmg - Focus Group

2 40 Major themes of the draft momtormg plan - Mundy
2 50 Harbor seal theme - Focus Group

3 20 Coffee break

3 30 KIttIwake/murre theme- Focus Group
4 10 Sandlance/herrmg/salmon theme - Focus Group

4 50 Concludmg remarks - McCammon

5 00 Post Mortem - Focus Group

~ 5 30 AdJourn
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~

( GEM PROGRAM MISSION
'-

The 1ll1SSIOn of the GEM program IS to "sustam a healthy and bwloglcally diverse
marine ecosystem m the northern GulfofAlaska (GOA) and the human use ofthe
marine resources m that ecosystem through greater understandmg ofhow Its
productiVity IS mfluenced by natural changes and human activities" In purSUIt of tlns
1ll1SSIOn, the GEM program will sustam the necessary mstItutIOnal mfrastructure to
provIde sCIentIfic leadershIp m IdentIfymg research and momtormg gaps and pnontIes,
sponsor momtormg, research, and other projects that respond to these IdentIfied needs,
encourage effiCIency m and mtegratIOn of GOA momtonng and research actIVItIes
through leveragmg of funds and mteragency coordmatIOn and partnershIps, and mvolve
stakeholders m local stewardshIp by guIdmg and carrymg out parts of the program

GEM PROGRAM GOALS

GEM has five major programmatIC goals m order to accomplIsh ItS mIsSIOn

DETECT Serve as a sentmel (early warmng) system by detectmg annual and
long-term changes m the marme ecosystem, from coastal watersheds to the
central gulf,

UNDERSTAND IdentIfy causes of change m the marme ecosystem,
mcludmg natural VariatIOn, human mfluences, and theIT mteractIOn,

PREDICT Develop the capacIty to predIct the status and trends ofnatural
resources for use by resource managers and consumers,

INFORM ProvIde mtegrated and synthesIzed mformatIOn to the publIc,
resource managers, mdustry and polIcy makers m order for them to respond to
changmg condItIOns, and

SOLVE Develop tools, technologIes, and mformatIOn that can help resource
managers and regulators Improve management of manne resources and
address problems that may anse from human actIVItIes

GIven the SIze and complexIty of the ecosystem under consIderatIOn and the aVailable
fundmg, It WIll not be possIble for GEM, by Itself, to meet these goals Addressmg them
WIll requITe focusmg on the mstItutIOnal goals to

IDENTIFY research and momtonng gaps currently not addressed by eXIstmg
programs,

LEVERAGE funds from ether programs,

PRIORITIZE research and momtormg needs,

SYNTHESIZE research and momtonng to adVIse m settmg pnontIes,

TRACK work relevant to understandmg bIologIcal productIOn m the GOA,
and

( INVOLVE other government agencIes, non-governmental orgamzatIOns,
\_) stakeholders, polIcy makers, and the general publIc m achIevmg the 1ll1SSIOn

and goals of GEM
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GUIDING PRINCIPLES FOR MARINE MONITORING

Understand changes m marine ecosystems

There IS a general consensus among deSIgners and operators of manne research and
momtormg programs m Alaska, the Umted States, and world-wIde that marme resource
management agencIes and manne resource dependent commumtIes and mdustnes need
relIable sources of mformatIOn and tools that enable them to cope WIth changes m lIvmg
and physIcal manne resources The consensus holds that usmg the manne enVIronment
safely and responsIbly requIres abIlItIes to recogmze, understand and antICIpate changes
m the marme enVIronment There IS also general agreement that copmg With change
reqUIres the abIlIty to dIstIngUIsh between natural and human mduced changes m all
aspects of manne ecosystems

SyntheSize mformatlOn from all sources

Understandmg changes m marme ecosystems reqUIres understandmg the relatIOns
among many types of mformatIOn, such as weather and fish productIOn Changes m
marme resources are caused by a combmatIOn of bIOlogICal, geophysIcal and human
forces Natural vanability m the phYSICal envIronment causes smfts m relatIOns among
speCIes, whIch changes the overall productIVIty of the regIOn's manne ecosystems
Human Impacts can lead to envIronmental degradatIOn, mcludmg mcreased levels of
contarnmants, loss of habItats, and mcreased mortalIty on certam speCIes m the ecosystem
that may tngger changes m speCIes compOSItIOn and abundance

Coordmate plannmg for research and momtormg

Understandmg changes m manne ecosystems reqUIres marme resource management
agenCieS and marme resource dependent commumtIes and mdustnes to work m concert to
IdentIfy cntICally lffiportant mformatIOn and analyses CoordmatIOn IS essentIal to
enhance and mamtam broad dIscussIOn among the marme SCIentIfic commumty on the
most dIrect and effectIve ways to understand and address Issues related to mamtammg the
health of the regIOn's marme ecosystems

Integrate InformatIOn gathermg and utilizatIOn

Understandmg changes m manne ecosystems lffiproves when concerned partIes
cooperate to develop the tools for mformatIOn gathenng and shanng Research and
momtonng actIVItIes should be conducted by means that stlffiulate the development of
data gathenng and sharmg systems that WIll serve SCIentIsts m the regIOn and beyond
from government, academia, and the pnvate sector m mamtammg the health of the
regIOn's marme ecosystems

5
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INTRODUCTION

The role of the focus group III GEM

The focus group process IS the start of the second stage of a four-stage process of
planmng and Implementmg the Trustee CouncIl's partIcIpatIOn m momtonng the manne
ecosystems of the northern Gulf of Alaska

A four-stage process ofplanmng and Implementmg regIOnal momtonng,
1 Estabhshment ofpohcles dedIcatIOn offundmg and sCIentIfic scoopmg - GEM

Program -
2 What to momtor and approxImately where and when to measure It - GEM

MomtorIng PlannIng
3 StatIstIcal preclSlon and power, costs, techmcal feasIbIhty - GEM FIne tumng FYOl­

03
4 TC adopts and Implements first GEM Annual Work Plan - GEM ImplementatIon

ImtIalImplementatIOn of the GEM Momtormg Plan IS enVIsIOned to start a cycle that
penodlCally reVIsIts the essentIals of stages 2 - 4 for as long as the GEM program eXists
The Issues of what to momtor, where and when to measure It, what statIstIcal power and
preclSlon are necessary, affordabIhty and technologIcal strategIes and capabIlItIes will be
revIewed, and possIbly modIfied, at regular mtervals over the lIfe of the program

How the focus group works

Focus group partIcIpants respond orally and m wntmg to matenals presented at the
meetmg The advIce wIll be gathered m wntmg from the workbooks submItted by focus
group members, and orally on the basIS of a transcnpt of the meetmg InformatIOn from
the focus group workbooks and meetmg transcnpts Will be used by the team wntmg the
verSIOn of the Draft GEM Momtormg Plan that serves as the startmg pomt for the
October Workshop

After lilltIal background presentatIOns on the context for the GEM Momtormg Plan
and the focus group process, two types ofpropOSItIOns WIll be gIVen to the group for
response The first set contams cntena for project selectIOn, and the second set contams
examples ofmomtonng projects orgarnzed around themes (see Agenda above)

The tOpICS m the two proposItIOns have been selected for dIscussIOn so that most of
the advIce tendered should be dIrected toward how to select what to measure, what to
measure, and where and when to measure It TIme has not been provIded for partIcIpants
to make formal presentatIOns on theIr own candIdate proJects, although partIcIpants have
the opportunIty to make recommendatIOns for other projects m response to the GEM
theme projects

6
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What the focus group IS to produce

The focus group process IS mtended to produce a broad range ofwntten and oral
advIce about the two proposItIons cntena and approach to selectmg momtonng proJects,
and three sUItes of example momtormg projects prepared for the purposes of the focus
group The advIce from the focus groups wIll be used m producmg the Draft Momtormg
Plan for the October Workshop

CriterIa and approach to selectmg monItormg projects

The approach bemg suggested to produce the GEM momtonng plan IS to coordmate
and mtegrate momtormg and research projects around ecologIcally and culturally
promment anImal specIes, the harbor seal, kIttIwakes and murres (surface feedmg and
dIvmg seabIrds), and sandlance, herrmg and salmon (forage fishes) The projects are
further organIzed around regIOns, -- PWS, CI, Kodiak-Penmsula, and northern GOA-­
although overlaps are certam to occur, partIcularly for 1ll1gratory speCIes and geophySIcal
processes The arumal speCIes are conceptual focal pomts around whIch to organIze
studIes of factors controllmg changes m the marme ecosystems In thIs sense, each of the
speCIes IS seen as an ecologIcal "crossroads" where geophySIcal and bIOlogICal agents of
change come together The agents of change have been IdentIfied m the GEM conceptual
foundatIOn as~d, ~t, removals by h~~andpreda~s, and related geophySIcal
forcmg factors, such as the PaCIfic Decadal OscIllation-----

In designatmg one speCIes, such as the harbor seal, to IdentIfy a GEM project,
other plant and arumal speCIes are not excluded, nor are geophysIcal processes or
parameters such as contammants overlooked The procedure bemg tested uses the GEM
speCIes as a deVIce around whIch to coordmate, mtegrate and synthesIze mformatIOn
about the factors contnbutmg to changes m valued marme and andromous speCIes and the
ecosystems on whIch they depend

The selectIOn of an IdentIfymg speCIes also does not mean that the GEM program
wIll fund data acqUIsItIOn for all factors necessary to understand changes m that speCIes
through tIme The goal IS to deSIgn a project that IS as complete as possIble WIthout
concern for normal agency management functIOn, or costs, or even techmcal feaSIbIlIty
Techmcal feaSIbIlIty and costs are dealt WIth m project program fine tunmg and
ImplementatIOn The GEM project IdentIfies as completely as possIble what IS necessary
to understand change m the GEM speCIes, and m the process addresses the many other
speCIes and geophysIcal and chemIcal processes that contnbute to changes m the GEM
speCIes through tIme

7
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CRITERIA AND DEFINITIONS

IntroductIOn Selectmg and evaluating the GEM Project

In order to select a project for the GEM Momtonng Plan It IS necessary to have a
set of cntena to apply The explanatIOn for each GEM Momtormg Project should contam
a complete map of the mformatIOn needed to understand the roles of the speCIes m the
ecosystems It oCCUpIes, and to understand the mechamsms of change m the GEM speCIes
and allIed speCIes In many cases the mformatIOn necessary WIll not be avaIlable, and
those data gaps need to be specIfied In order to ensure that the map IS complete, the
project IS compared to a senes of lIsts of Impo n the ecosystem and the
mdividual speCIes, and cntena appropnate to "crossroads" EM speCIes project (See
EcologIcal Importance - ecologIcal mdicators un er a and DefimtIOns, below)

Human needs and Impacts, products, agency mandates
Human needs and Impacts, products, agency mandates

Agency Mandates
Legal

Manne Mammal ProtectIOn Act
Endangered SpecIes Act
Forest PractIces Act
Clean Water Act
M-S FIshery Management and ConservatIOn Act
Court orders
Enablmg legIslatIOn of Trustee CounCIl member agenCIes
Alaska State ConstItutIOn and TItle 16
Alaska Board of Fishenes and Game regulatIOns
Federal SubsIstence Board regulatIOns
State and federal harvest regulatIOns
North PacIfic Anadromous Fishenes Treaty
PacIfic Salmon Treaty
Migratory SpecIes ConventIOns

Regulatory
Harvest lImItatIOns - bIrds, fish, shellfish, mammals, marme algae, trees
Total Manageable Dally Loads TMDL's (non-pomt source pollutants)
PermIt applIcatIOns

Manne HabItat ProtectIOn
FIshery and Ecosystem-based Management
Contammants, Water QualIty and Food Safety
StewardshIp and Status of resources

PopulatIOn trends
PopulatIOn abundance
LIfe cycle and basIC bIOlogy

8
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f

\,,---- Human Needs
EconomIc

SubsIstence resources
Commercial resources
Tounst resources
RecreatIOnal resources
SCIentIfic resources (genes, medIcal models)
Commerce (navIgatIOn, weather)

Health
PublIc safety (naVIgatIOn, weather)
Clean food
Clean water

Culture
SubSIstence resources
RelIgIOUS practice

Human Impacts
011 and Gas Development
Commercial FIShIng
Salmon Hatchery Issues
RecreatIOn and Tounsm 't.~t

SubSIstence harvests , 1\ Q-~~
Loggmg ()\\§t IS
Small-scale SpIlls of TOXlC Substances J,s~o(SG
RoadbUIldmg and UrbaruzatIOn -../ 'oo'l1\\f\~
Global ClImate Change

Products
Measures contnbutmg to meetmg human and agency needs, managmg Impacts

Human Impacts
Manne HabItat ProtectIOn
FIshery and Ecosystem-based Management
Contammants, Water QualIty and Food Safety
StewardshIp and Status of resources
Legal
Regulatory
EconoIDlc
Health
Culture

InformatIOn relevant to human actiVIties
SCIentIfic resources
NaVIgatIOn
Weather
Water QualIty
ContaIDInants
Food Safety

9
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EcologIcal Importance - ecologlcalmdlcators

Conceptual basIs
Lmkage to underlymg ecologIcal process (local, regIOnal, global)

Food

I \

G

ProductIVIty (rate of productIOn of food)
Pnmary productIvIty

NutrIents
Mnang
SpecIes composItIon

Secondary
TertIary

Carbon transport and fate
NItrogen transport and fate

HabItat
LImltmg Factors

Temperature
Sallllity
Current vJ:1OCIty
Water qUalIty

Pollutants, contammants
Removals

FIshenes
HabItat degradatIOn jl f~ itS~~
Pollutants, contammants -
PredatIOn

Lmkage to geophySIcal processes (local, regIOnal, global)
OceanographIc

Upwellmg
Downwellmg
MIxed layer depth ~ ks
Frontal structure J-.. tint Y11Jlf1
Curre~cs ~ \~~

Orgaruc transport
Atmosphenc

Sea surface pressure (PDO and allIed phenomena)
Wmd stress
PrecIpItatIOn
Runoff

RelatIOnshIps to other specIes defined
LIfe cycle understood m relatIOn to geographIc range

10
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I

Usefulness of mdicator
How would It be used (regulatIOns, permIttmg, model mput, publIc safety)
Where would It be used (agencIes, pubhc, pnvate)
How often would It be used?

Understandable (Meanmg and uses of values known)
QuantIfiable

Range of values known
Temporal and spatIal scales of change (spatIal statIstIcs)
Natural vanabIlIty separable from anthropogemcs (sIgnal to nOIse ratIO)
StatIstIcal propertIes

Accuracy and PreClSlon
Power
Robustness (statIstIcal)
Error (Type I v Type II)

Broadly applIcable
EcologICal processes
Blogeocheffilcalprocesses
GeographIc extent
Number of relevant speCIes
Number of products (management applIcatIOns)

CompatIbIlIty
Interagency
InterdiscIplmary
Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (exIstmg tIme senes)
Sound theoretIcal baSIS
Comparable to establIshed mdicators
Data collectIOn

Technology
LOgIStICS

Robustness
PerturbatIOns (urbarnzatIOn, earthquake, )
TechnologIcal obsolescence

11
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GEM program miSSion, goals and themes

GeographIc locatIOn
Northern GOA mcludmg watershed - marme lmkages 1'l1'tJ'G.. AVI~~ (tiM'" 11I1 Ittf
Geophysicallmkage ~ _ rf\cJJCJv li,,~Q To U r'tJLlellns--
MIgratory habItat ex-GOA - ~~rn,,&- ~"'~ _ 'f\W\e (~J\ l~ J~~ev"l-Ylth

Understand changes m marme ecosystems
Detect long-term changes

Ecosystem health
BIOlogICal dIversIty

Understand causes of change
Human
Natural

PredIct
SyntheSIze mformatIOn from all sources

Track relevant work
Solve management problems
Enable sustamable use

Coordmate plannmg for research and momtormg
IdentIfy gaps m knowledge
PnontIze data gathermg efforts
Commumty stewardshIp

Integrate mformatIOn gathermg and utIlIzatIOn
Leverage fundmg
Inform users
Commumty mvolvement

EstablIshed lmk to GEM Theme
Harbor seal
KIttIwake-murre
Sandlance-hemng-salmon

Addresses conceptual foundatIOn
PopulatIon change = functIOn of (food, habItat, removals)

12
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Relation to other programs, leveraging

US Dept of Agnculture, Forest ServIce
US Department of Commerce, NatIOnal OceanIC and Atmosphenc AdmInIstratIOn
US Department ofDefense, Office ofNaval Research, Stenms Space Center

US Coast Guard
US Department of the Intenor
US EnVIronmental ProtectIOn Agency
NatIOnal SCIence FoundatIOn
State of Alaska

ADEC
ADF&G
ADNR
ADCED (Commumty and EconomIC Development)
ADHSS (Health and SocIal ServIces)
UAFIUAA

IMS/SFOS
IARC (ArctIc Research Center)

Nongovernmental OrganIzatIOns - Hybnds
PWSSC
OSRI
PWSRCAC

Transboundary OrganIZatIOns
Global ClImate Change Research

Note Refer to GEM program document, sectIOn IV B (page 41)

VJhS-, ~Xl'/ ~YDiS )whrJ~iI ~~~~

\)or
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Gap analY~IS- metadatabase

BasIC Ground Programs

ErratIcs

SatellIte Programs

(please refer to metadatabase gUIde provided m hard copy at the meetmg)

Note Please subnut InformatIOn on nussmg or erroneous InformatIOn to
blenda hall@Ollspill state ak us The synopsIs of InformatIOn needed to lll1tIate contact
IS as follows

Project Project tItle goes here

DescnptIOn BasIC descnptIOn of what, where, how, when and where

'\J OrgaruzatIOn Who conducts It and who pays for It?

Program Is It part of a larger coordmated effort?

Name Contact person
Address
Ph VOlce and fax
E-mail

GeographIc locatIOn DecImally coded latItudes and longItudes

14
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Major themes of the momtorIng plan

Example themes and projects have been chosen to test the abIlIty of thIs approach to
coordmate, mtegrate and foster the synthesIs of marme related research m the northern
GOA Example projects have been selected to Illustrate the conceptual foundatIOn that
populatIOn change IS a consequence of changes m food, habItat or removals by harvest or
predators, and related factors Both themes and projects are a "fIrst cut" based on
comments receIved dunng development of the GEM program document and other
consIderatIOns

Harbor seal theme

NarratIve ofharbor seal prozect 1

TItle

ObJechves

Understandmg changes m harbor seal populahons m the Northern
GOA

Populahon

1 To track populahon change seals m a senes of regional
mdex sItes through counts of molhng harbor seals

Food and produchon

2 Regionally, to IdentIfy maJor prey Items, ulhIDate carbon
sources, and hIDe spent foragmg

3 Regionally, to quantIfy reproduchve success, mcludmg
Juverule SurvIval trends

HabItat

4 IdentIfy maJor foragmg areas

Removals

5 To develop mdices of SubSIstence harvest and predahon

6 Develop SUrvIVal model

15
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7 To penodically determme TIssue concentranons of
bIOaccumulated contamInants and to measure possIble
response bIOmarkers

Geograpluc areas

PWS, Cook Inlet, KodIak Island

Agency aCTIVIty

Current
ADF&G dOing molt counts In PWS In FY2000, NMFS has done
counts on TUgIdak Island (near KodIak Island) back Into the 1980s

Proposed Partnerslup In future
AgencIes to do molt counts In all three areas, lOgiSTIcal support for
collecnons GEM to do dIet foraging and carbon source work,
harvest and predanon efforts and collect TIssue samples for
contammants

(1 Commumty ACTIVIty
V

Other harbor seal proJects?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

The cntena have been applIed to the example harbor seal project descnbed m the
narrative followmg the check lIst examples

Prolect check bst example Human needs and lmpacts, products, agency mandates

Project TItle Prmce WIllIam Sound Harbor seal enumeratIOn
Human needs and nnpacts, products, agency mandates

Remark P = Present, A = Absent
Agency Mandates

P Legal
P Regulatory
P Marme HabItat ProtectIOn
P FIshery and Ecosystem-based Management
P Contammants, Water QUalIty and Food Safety
P StewardshIp and Status of resources

16
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Human Needs
"'----- P Econoffilc

P Health
P Culture

P Human Impacts

P Products

Prozect check lzst example Lmkage to underlymg ecologIcal process
Harbor Seal Theme
Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

EcologlCalimportance - ecologIcal mdicators

Conceptual basIS

P
P
P
A
P
P

A

A
A

A

A
A
A

A

P
P
ALL
HIGH
?

P
,
------ A

Lmkage to underlymg ecologIcal process (local, regIOnal, global)
Food
HabItat
Removals
Lmkage to geophysIcal processes (local, regIOnal, global)

RelatIOnsmps to other speCIes defmed
LITe cycle understood m relatIOn to geograpmc range
Usefulness of mdicator

How would It be used (regulatIOns, pefffiltlmg, model mput, publIc safety)

Where would It be used (agencIes, publIc, pnvate)
How often would It be used

Understandable
Meanmg and uses of values known

QuantIfiable
Range of values known
Temporal and spatIal scales of change (spatial statIstIcs)
Natural vanabIlIty separable from anthropogemcs (SIgnal to nOIse ratIO)

StatIstIcal propertIes
Broadly applIcable

EcologICal processes
BIOgeochemIcal processes
Geograpmc extent
Number of relevant speCIes
Number of products (management applIcatIOns)

CompatIbIlIty
Interagency
InterdiscIplmary

17
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Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (eXlstmg time senes)
Sound theoretical baSIS
Comparable to establIshed mdicators
Data collectIOn
Robustness

Project check bst example GEMprogram mlSSlOn, goals and themes
Harbor Seal Theme

Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

Geographic locatIOn
YES Northern GOA

Geophysicallmkage
Migratory habItat ex-GOA

Understand changes m marme ecosystems
Detect long-term changes
Understand causes of change
PredIct

SyntheSIze InformatIOn from all sources
Track relevant work
Solve management problems
Enable sustamable use

Coordmate planrnng for research and momtonng
Identify gaps m knowledge
PnontIzedatagathermgefforts
Commumty stewardship

Integrate InformatIOn gathermg and utIlIzatIOn
Leverage fundmg
Inform users
Commumty mvolvement

EstablIshed lmk to GEM Theme
Harbor seal
KittIwake-murre
Sandlance-hemng-salmon

Addresses conceptual foundatIOn
P PopulatIOn change = functIOn of (food, habItat, removals)

18
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r ­I

Prozect check hst example RelatIOn to other programs, leveragzng

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

TransboundaryOrgarnzatIons
Global Chmate Change Research

A US Dept of Agnculture, Forest ServIce
A US Department of Commerce, NatIOnal Ocearnc and Atmosphenc

AdmillistratIOn
A US Department of Defense, Office ofNaval Research, Stenms Space

Center
A US Coast Guard
A US Department of the Intenor
A US EnVIronmental ProtectIOn Agency
A NatIOnal SCIence FoundatIOn

State of Alaska
P ADEC
P ADF&G

ADNR
ADCED (Commumty and EconomIc Development)
ADHSS (Health and SOCIal ServIces)
UAFIUAA

IMS/SFOS
IARC (Arctic Research Center)

Nongovemmental OrgarnzatIOns
PWSSC
OSRI
PWSRCAC

P
?

( I

~

A
A
A

A
?

Prozect check lzst example Gap AnalYSIS

Harbor Seal Theme
Project TItle PrInce WIlham Sound Harbor seal enumeratIOn

P PrOVIdes MISSIng BasIC Ground Project
P PrOVIdes MISSIng ErratIc

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

'---..-)
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KIttiwake/murre theme

Narratlve oflattlwake/murre prolect 1

TItle Changes m colomal seabIrds m the Northern GOA

ObJectrves Populatron

1 Measure changes m populatrons (productron) of colomal
sea bIrds m the northern GOAA

2 RegIonally, to quantIfy reproductrve success, mcludmg
fledgmg success m a surface-feedmg and m a dIvmg seabIrd

Food

3 RegIonally, to IdentIfy major prey Items, food qualIty, and
tIme spent foragmg for a surface-feedmg and for a dIvmg
seabIrd

HabItat

4 To IdentIfy major foragmg areas and ultImate carbon
sources

Removals

5 To develop mdIces of predatron

7 To penodIcally develop estImates of seabIrd SUrvIVal at
major colomes

8 To perIOdIcally determme trssue concentratrons of
bwaccumulated contammants and to measure possIble
response bIomarkers

GeographIc areas

PWS, Cook Inlet, KodIak Island

20
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Agency actIvIty

Current

PWS USFWS, MIgratory BIrd Program, has a long-term populatIon
data set (back to 1985) for 27 kIttIwake colomes m PWS that
mcludes 2 surveys one m early sprmg for populatIon counts and
one m August to count chIcks/nest More mtemsve studIes are
carned out at Shoup Bay (also m PWS) that mclude dIet

KodIak Island An annual survey IS made to estImate populatIon
SIzes and productIvIty for black-legged KittIwakes m one VISIt per
year at 15-20 colomes At PorpOIse Rocks counts of red-faced and
pelagiC comorants and common murres are also made

Cook Inlet/KenaI Coast USFWS AMR (Alaska MantIme Refuge)
has a plan for domg annual surveys at East Amatuli Island (Barren
Islands, Outer Cook Inlet) and surveys every 3-5 years at the
Chiswell Islands ( off Kenar Coast) and ChIsIk Island (m mIddle
Cook Inlet) Arumal surveys mclude tImmg of nestIng, fledgmg
tIme, production (chIcks per nest) and prey IdentIfIcation Surveys
on a 3-5 year penodicity mclude productivIty (chIcks per nest,
tlmIng of fledging (estImated) See SeabIrd momtormg plan for the
Alaska MarItIme Refuge FIle document, USFWS, AMR, Homer
Alaska There are also hIstoncal counts (back to 1984) of 4 speCIes of
seabrrds at Gull Island m Kachemak Bay

Proposed PartnershIp m future

PWS
AgencIes to do Annual counts and productivIty for surface
feeder (Black-legged kIttIwakes) at 27 colomes

GEM penodic estImates of dIet composItion and qUalIty,
ultImate carbon sources and predatIon estImates(If possIble)
penodic estimates of survIval at selected colomes Collects
samples for blOaccumulatmg contamInants

KodIak Island
Agency to do annual counts and prodUCtiVIty for black­
legged kIttIwakes at 15-20 colomes on KodIak Island

GEM as for PWS

21



--- ---- - - ---- ---------- ---------

Focus Group Work Book DraD GEMMomtormgPlan, July 19,2000

Cook Inlet!Cluswells

Agency to do Annual populahon and produchvlty surveys
kIthwakes and murres at East Amatuh Island, Populahon
and produchvlty surveys at Gull Island ClusIk Island and
Cluswell Islands every 3-5 years

GEM as for PWS

Commumty Achvlty ?

Other kzttzwakelmurre proJects?

22
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Sandlance/herrmg/salmon theme

Narratlve ofsandlance/herrmg/salmon prozect 1

TItle Understandmg changes m forage fIsh populatIons m the Northern
GOA

ObjectIves PopulatIon

o .if (v It t-
1 To quantIfy reproductIve success m herrmg Ij ~ vy tit I r ~ fd vfI0t1,tJr.

C, ') ~,-:J -- .e. 'I f0.~ I V ti .froW)
2 To develop mdices of age O+~anO(o/herrmg (3o.cK.-Ca1cv\ci 1aJI/ m
abundance from aerIal surveys m all regIons Moyt' eMIly ohs(!v~ -ell

lA.. OI\H Jutt q.f W
3 To track populatIons of non-commerCIal forage fIsh (e g, \ }
capelm, sandlance) by use of small mesh surveys, aerIal LeIlPV'l~ ~Inr~
surveys, halIbut stomach analyses tl."j1'''C( ptfJ'j'VdJtt! ~

Food

4 RegIonally, to IdentIfy major prey populatIons (plankton),
and major spawrung areas for stocks of PacIfIC herrmg ~oV\lV tpe.cr ~r

5 To track changes m oceanographIc and atmospherIC
condItIons that control food supply

HabItat 'spCllVnl~~ SLib.rfYtfft! ~1ilJ1r- 1Htlrtx 4f Au"" I~totf
J~ (J vIII rt C1

6 To use the PWS CIrCulatIOn model to SImulate larval
dIsperSIOn m PWS

7 To IdentIfy major foragmg areas and ultImate sources of
carbon

Removals

8 To estImate larval SurVIval and Juvemle overwIntermg
SUrvIVal for PacIfIC herrmg

9 To track commerCIal harvest for PacIfIc herrmg
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GeographIc areas
PWS, Cook Inlet, KodIak Island

Agency achvIty

Current

PWS ADF&G does aerIal surveys of nules of spawn, conducts a
test fIshery and samples the commerCIal catch for age and weIght- aSA d cS
at- age for PacIfIc herrmg Stock SIze e~ated from ASA model - 'Q1 b

Syn~l''Z~~ ~oT WO{k:. I&I\tMt7f
KodIak Island ADF&G samples the commercIal catch for age~ a'rI'lJqttc..t Jatrt..
weIght-at-age LimIted aerIal surveys are carned out for Important
stocks(Ugamk Bay)

Cook Inlet/KenaI Coast ADF&G samples conducts a test fIshery
for roe content/qUalIty and samples the commercIal catch for age
and weIght-at-age AerIal surveys are carrIed out for Important
stocks Effort IS concentrated m KamIshak Bay, and a lesser effort
on remnant stock m Katchemak Bay Stock SIze eshmated from
ASAmodel

Proposed PartnershIp m future

AgenCIes to do ADF&G AerIal survey for mIles of spawn
Age and weIght-at-age Stock SIze eshmates All on annual
baSIS Parhal support for small mesh surveys m PWS (new)
PrOVIdes samples for contamInant and lIpId analyses

PWSAC Conhnues plankton watch

GEM For PacIfIc hernng 1 Run plankton model to forecast
sprmg-summer bloom, 2 Run cIrculahon model to forecast
larval dIspersIOn, 3 CarrIes out aenal survey for Juverule
herrmg age slass eshmates, 4 Eshmates overwmtermg
suvIval from model and fIeld collechons at end of growmg
season Determmes ulhmate carbon sources Conducts small
mesh surveys and bIOmass eshmates from hydroacoushcs
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/~ , ~

\ KodIak Island
'~ ~"-

~
AgencIes to do Aenal survey for rmles of spawn Age and \t ~
weight-at-age Stock SIZe estnnates Samples for lIpId ~

~ "'E--content, end of season whole body energy contnet and oS. ~contammants -I ~

1
j

GEM estnnates lIpId content, ultnnate carbon sources,
~supports expanded plankton watch, estnnates ovewmtenng

survIval from model and end-of-season whole body energy It; , "'~ ~content

~ k

Cook Inlet ! ChIswells
~

~ ~

AgencIes to do Aenal survey for rmles of spawn Age and ~'~
~ ~

weight-at-age Stock SIze estnnates Samples for lIpId
~ ~content, end of season whole-body-energy content and
~~contammants
~ ~
\)" ~

GEM estnnates lIpId content, ultnnate carbon sources, ~
supports expanded plankton watch, estnnates ovewmtermg -~i

"-- SUrvIVal from model and end-of-season whole body energy ~""..::
content ~ ~

~

~

Commumty Achvity ?

NarratIve ofsandlance/herrzng/salmon prozect 2

TItle Changes m annual plankton produchon m the Northern GOA

ObJechves Populahon

1 RegIOnally, to measure prImary produchvity m nearshore, shelf
and GOA waters

2 To predIct phytoplanton and zooplankton blooms m PWS, CI
and KodIak Island area WIth 2-d models usmg oceanographIc and
meterologIcal data

3 To measure settled volume of plankton from weekly tows durmg
the growmg season m representahve coastal areas

25
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4 To collect synophc data on chlorophyll a from SeaWIfs satellIte
and to track subsurface cholorphyll a concentrahons m shelf break
enVIronments

Food and habItat

5 To measure atmospherIc and

6 To do zooplankton samplmg at representahve regIOnal stahons
m all areas

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency achvIty

Current

PWS PWSAC does plankton watch from 5 hatchery locahons
Wmd data for plankton model are aVaIlable from NOAA buoys m
PWS tanker channel (Potato Pomt, BlIgh Reet MId-sound, Seal
Rocks) FAA statIOns at WhIther and Valdez also supply wmd data
of lesser relevance to central PWS

KodIak Island FOCI program (NOAA) m ShelIkof StraIt collects
some data on plankton and atmospherIc and oceanographIc
condIhons

Cook Inlet/KenaI Coast No ongomg achVIhes have been
IdentIfIed

Shelf and shelf break AtmospherIc data from NOAA weather
buoys, other data from GLOBEC studIes on Seward lme
(NSF/NOAA) Plankton data from CPR m north PacIfIc (NPRB m
2000-2001)

Proposed PartnershIp m future

AgencIes to do NOAA conhnues to make available weather
data from central PWS, Cook Inlet and other locahons
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PWSAC Conhnues plankton watch

GEM 1 Run plankton model to forecast sprmg-summer
bloom, 2 Run crrculahon model,

KodIak Island

PossIble conhnued oceanographtc data from FOCI program
m Shehkof StraIt

GEM as for PWS, but no crrculahon model

Cook Inlet I Chlswells

AgencIes to do Nothmg yet IdentIfIed

GEM as for PWS except for cIrculahon model

Commuruty AchvIty ?

Other sandlance/hernng/salmon proTects?

Other themes... ?
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APPENDIX A LETTER OF INVITATION

Dear Fnends

As many of you are aware, the Exxon Valdez 011 SpIll Trustee CouncIl IS m the process
of developmg a long-term research and momtonng program for the northern Gulf of
Alaska The CouncIl's goal IS to fund thIs program forever, usmg the earmngs from
mvestment of the remammg EVOS settlement funds The first phase of developmg thIs
program was a draft document descnbmg the VISIOn, goals, and framework for such a
program That document IS now under reVIew by the NatIOnal Research CouncIl and IS
aVaIlable from us m hard copy or on the web at
http //www OllspI1l state ak us/future/gem htm

WhIle the NRC reVIew of the overall program IS underway, we are developmg a first
draft of an actual momtonng plan for the ImtIal years of the program Our goal IS to
bnng together resource managers, SCIentIsts, and local stakeholders and experts m three
regIOnal focus groups Focus groups are mtended to have a mIxture oflocal geographIc
knowledge and other relevant knowledge such as commercIal fishmg, WIldlIfe
management and oceanography Attendance IS open to all mterested persons

Startmg from a "straw draft momtonng plan," the focus groups WIll be asked to address
the nuts and bolts of how thIs momtonng plan IS to be bUIlt, as well as to IdentIfy speCIfic
momtonng projects and products The results of the focus group meetmgs WIll be used to
move from the "straw draft" plan mto a draft momtonng plan by mId-September That
draft WIll be the startmg pomt of an mtenslve two-day work seSSIOn October 10-11 m
Anchorage

We need your help m thIs effort Dates for the focus groups have been dIfficult to pm
down due to everyone's busy summer schedules, but these are the dates we have Just now
been able to confirm Wednesday, July 19 for Prmce WIlham Sound, Wednesday,
July 26 for Cook Inlet, and Tuesday, August 1 for KodIak All three meetmgs WIll be
held m Anchorage

You have been IdentIfied to attend the Pnnce WIllIam Sound focus group Please
confirm WIth Brenda Hall at the EVOS RestoratIOn Office
(brenda hall@Ollsplll state ak us or 907-278-8012) as soon as pOSSIble If you WIll be able
to attend Part of our work WIll be aSSIsted by computer projected ArcVlew maps, so It
would be desrrable for you to attend m person, rather than by teleconference If at all
pOSSIble If you thInk you could contrIbute more at a dIfferent group or one of the other
dates works better for you, please let Brenda know that also If there are others you thInk
mIght be good contnbutors, pass thIS message on and ask them to contact us Please
come prepared to focus your attentIOn on developmg a momtonng plan for the north Gulf
of Alaska, and espeCIally Pnnce WIlham Sound Folks WIth a "bIg pIcture" pomt of VIew
are encouraged to work WIth those WIth regIOnal mterests
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AddItIOnal matenals wIll be sent to you pnor to the meetIng Some funds are aVailable
for travel, especIally for non-agency folks Contact Brenda for addItIOnal mformatIOn

Thank: you for your asSIstance m thIs effort

Smcerely,

Molly McCammon
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APPENDIX B CHECKLISTS FOR REVIEW OF OVERALL
MONITORING PLAN (DRAFT)

Once the overall draft morntonng plan has been assembled for the fIrst tune, the
followmg check lIsts would be used to reVIew the collectIOn of proposed projects as a
whole m order to look for gaps WIth respect to a number of unportant features

Kinds of observatIOns
1 Abundance

a adults
b Juvernles

2 SIze, age, weIght
3 EnergetIcs,

a calonc content
b lIpId content

4 Stable Isotopes
TrophIc structure
Food ongm

5 Contammants
6 BIOmarkers

Species or Guilds
1 Crustaceans, epIfauanal
2 Manne demersal Gadids (cod, pollock)
3 Anadromous fIshes salmon
4 Harbor seals and sea otters
5 KIttIwakes, Lands - surface feeders
6 Murres - Alcids - dIvmg bIrds
7 IntertIdal Fucus and mussels (fIxed anImals and plants)
8 IntertIdal MobIle chItons Limpets, sea urchIns, sea stars
9 SubtIdal, shellfIsh, polychaetes, mfauna, crustaceans
10 Forage fIsh Hemng, salmon, sandlance, capelm

Geographical ProvlDces- Riparian, freshwater
1 RIpanan
2 IntertIdal
3 LIttoral zone subtIdal, nearshore
4 NeretIc
5 Shelfbenthos
6 ShelfpelagIc
7 Slope pelagIc
8 Slope benthos
9 Abyssal pelagIC (ocearnc / pelagIc)
10 Abyssal bethIc
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DIscIplinary Areas of Study

BIOlogy
PopulatIOn Dynamics
PhYSIOlogy
TrophIc Dynamics
Ecological energetics
BIOlogical Oceanography
Fishenes Oceanography

GeophysIcal SCiences
PhysIcal Oceanography
Chemical Oceanography
Atmosphenc SCiences

TrophIC dynamIcs

1 diet composItIOn! spp + geographic ongm
2 trophIc level
3 food quahty + energetics
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GULF ECOSYSTEM MONITORING PLAN
FOCUS GROUP AGENDA

PrInce WIlham Sound
Wednesday, July 19, 2000

10 am -5.30 p.m
Exxon Valdez RestoratIOn Office

645 G Street Suite 400, Anchorage, AK 99501-3451
907-800-478-7745 or 907-278-8012

Design a regIOnally Implemented, globally coordinated and mtegrated
monltormg program

10 00 IntroductIOns ofpamclpants - Mundy

10 05 Opemng remarks - McCammon

1020 RelatIOnship between GEM program and the draft momtormg plan - Spies

10 50 OrientatIOn to the focus group process - Mundy

11:20 Coffee break

11 30 Criteria for project selectIOn and defimtIons of terms - Mundy
11 40 Human needs and Impacts, products, agency mandates - Focus Group
12 05 Ecological Importance - ecological mdlcators - Focus Group

12 30 Lunch break (on your own)

1 30 GEM program mISSiOn, goals and themes - Focus Group
1 55 Gap analySIS - metadatabase - Focus Group
2 20 RelatIon to other programs, leveragmg - Focus Group - -

2 40 Major themes of the draft momtormg plan - Mundy
2 50 Harbor seal theme - Focus Group

3 20. Coffee break

3 30 KIttIwake/murre theme- Focus Group
4 10 Sandlance/herrmg/salmon theme - Focus Group

4 50 Concludmg remarks - McCammon

5 00 Post Mortem - Focus Group

5.30: Adjourn

3
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iv1v~ \lL-
GEM PROGRAM MISSION 5Jb

The ffilSSlon of the GEM program IS to "sustam a healthy and bIOI 'allY diverse
marine ecosystem m the northern GulfofAlaska (GOA) and the t;:~an use ofthe
marine resources m that ecosystem through greater understandmg ofhow Its

9

productiVity IS mfluenced by natural changes and human activities" In purSUlt oftlns
ffilSSIon, the GEM program WIll sustaIn the necessary mstItutIOnal mfrastructure to
provIde SCIentIfic leadershIp m IdentIfymg research and momtormg gaps and pnontIes,
sponsor momtormg, research, and other projects that respond to these IdentIfied needs,
encourage effiCIency m and mtegratIOn of GOA momtormg and research actIvItIes
through leveragmg of funds and mteragency coordmatIOn and partnershIps, and InVOlve)
stakeholders m local stewardshIp by gUldmg and carrymg out parts of the program

GEM PROGRAM GOALS

GEM has five major programmatIc goals m order to accomplIsh ItS IlllSSIOn

DETECT Serve as a sentmel (early warmng) system by detectmg annual and
long-term changes m the marme ecosystem, from coastal watersheds to the
central gulf,

UNDERSTAND IdentIfy causes of change In the marme ecosystem,
mc1udmg natural vanatIOn, human mfluences, and theIr InteractIOn,

PREDICT Develop the capacIty to predIct the status and trends of natural
resources for use by resource managers and consumers,

INFORM ProvIde mtegrated and syntheSIzed mformatIOn to the publIc,
resource managers, mdustry and polIcy makers In order for them to respond to
changmg condItIOns, and

SOLVE Develop tools, technologies, and mformatIOn that can help resource
managers and regulators ImprOve management ofmarme resources and
address problems that may anse from human actIVItIes - -GIven the SIze and compleXIty ofthe ecosystem under consIderatIOn and the aVaIlable

fundmg, It WIll not be possIble for GEM, by Itself, to meet these goals Addressmg them
WIll reqUlre focusmg on the mstItutIOnal goals to

IDENTIFY research and momtonng gaps currently not addressed by eXIstmg
programs,

LEVERAGE funds from other programs,

PRIORITIZE research and momtormg needs,

SYNTHESIZE research and momtonng to adVIse m settIng pnontIes,

TRACK work relevant to understandmg bIOlogICal productIOn m the GOA,
and
INVOLVE other government agenCIes, non-governmental orgarnzatIiMls,
stakeholders, polIcy makers, and the general publIc m aclnevmg the mISSIon
and goals of GEM \
~\(S~ ~~Q~ ~~ ~ li%{" ~(;ye,

Mrv\'f\{; ~\h7J qn)~
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GUIDING PRINCIPLES FOR MARINE MONITORING

Understand changes In manne ecosystems 5\1J1&'>
/~ ::-----

There IS a general consensus among deSIgners and operators of manne researc}1 and
momtonng programs m Alaska,~Umted States, and world-wide that marme resource
management agencIes and marme resource dependent commumtIes and mdustnes need

/relIable sources of mfonnatICf and tools that enable them to cope WIth changes m hvmg
and physIcal manne resourcfs The consensus holds that usmg the manne enVIronment
safely and responsIbly requITes abIlItIes to recognIze, understand and antIcIpate changes
m the manne enVITonment IThere IS also general agreement that copmg WIth change
reqUIres the abIhty to dIstmgUIsh between natural and human mduced changes m all
aspects of marme ecosystems

.---~~'i~~e ;nform;i;;;n fr~jlfuonr;;'?

Understandmg changes m marme ecosystems reqUIres understandmg the relatIOns
among many types of mfonnatIOn, such as weather and fish productIOn Changes m
manne resources are caused by a combmatIOn ofbIOlogical, geophysIcal and human
forces Natural vanabillty m the phySIcal enVIronment causes srnfts m relatIOns among
specIes, wrnch changes the overall productivIty of the regIOn's manne ecosystems
Human Impacts can lead to envITonmental degradatIOn, mc1udmg mcreased levels of
contammants, loss ofhabItats, and mcreased mortahty on certam speCIes m the ecosystem
that may tngger changes m specIes compOSItIOn and abundance

1
I
I
I

\

Coordinate planmng for research and momtonng

)-~hange~casystemsrequIres manne resource management
agencIes and manne resource dependent commumtIes and mdustnes to work m concert to
Identify cntIcally Important mfonnatIOn and analyses CoordmatIOn IS essential to
enhance and mamtam broad dIscussIOn among the manne SCientific commumty auth.e
most dITect and effective ways to understand and address Issues related to mamtammg the~
health ofthe region's manne ecosystems ~ CCM-vvv--\ M'lJf.f e4a1"t-- ~f--rel.vJ(

~ f\OIW'J-'-:k\r t Iv dAtd,('(~
Integrate mformatlOn gathenng and ntIhzahon .(;,( ~"~'\L-~;v ~~

Understandmg changes m marme ecosystems Improves when concerned partIes
cooperate to develop the tools for mfonnatIOn gathenng and sharmg Research andl
momtonng actiVIties should be conducted by means that stImulate the development ?f~_ IV--­

data gathenng and sharmg systems that WIll serve SCientists m the region and beyond )
from government, acadeIDla, and the pnvate sector m mamtalillng the health ofth~
region's manne ecosystems

5
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INTRODUCTION

The role of the focus group In GEM

•
The focus group process IS the start of the second stage of a four-stage process of

plannmg and Implementmg the Trustee CouncIl's partIcIpatIOn m momtormg the marme
ecosystems of the northern Gulf of Alaska

A four-stage process ofplamnng and Implementmg regIOnal momton~

1 Estabhshment ofpohcI~edicatIOnof fundmg and sCIentIfic sc~pmg - GEM ...---­
Program

2 What to momtor and approxImately where and when to measure It - GEM
MomtorIng Plannmg II

3 StatIstIcal precIsIOn and power, costs, techmcal feasIbIlIty - GEM Fme tumng FYOl- ~es .
03 ~~r~,,"\.Q·\ l 9 1a.r/!- .Jr

4 TC adopts and Implements first GEM~lWark Plan - GEM ImplementatIOn -W~ &E/~1 '"A
a--L~ ~+ -As,It- ~~I ~ ~-4J() i ~~

!mtlal ImplementatIOn of the GEM Momtonng Plan IS envlSloned to start a cycle that
penodically revlSlts the essentIals of stages 2 - 4 for as long as the GEM program eXIsts
The Issues of what to momtor, where and when to measure It, what statIstIcal power and
preclSlon are necessary, affordabilIty and technologIcal strategies and capabIlItIes WIll be
reViewed, and possIbly modIfied, at regular mtervals over the lIfe of the program

How the focus group works

Focus group partICIpants respond orally and m wntmg to matenals presented at the
meetmg The adVIce WIll be gathered m wntmg from the workbooks submItted by focus
group members, and orally on the basIS of a transcnpt ofthe meetmg InformatIOn from
the focus group workbooks and meetmg transcnpts WIll be used by the team wnhng the- -verSIOn of the Draft GEM Momtonng Plan that serves as the startmg pomt for the
October Workshop

After lIDtIal background presentatIons on the context for the GEM Momtonng Plan
and the focus group process, two types ofproposItIons wIll be given to the group for
response The first set contams cntena for project selectIOn, and the second set contams
examples ofmomtonng projects organIzed around themes (see Agenda above)

The tOpICS m the two propOSItIons have been selected for dISCUSSIon so that most of
the adVIce tendered should be dIrected toward how to select what to measure, what to
measure, and where and when to measure It TIme has not been proVIded for partICIpants
to make formal presentatIons on theIr own candIdate proJects, although partICIpants have
the opportunIty to make recommendatIOns for other projects m response to the GEM
theme proJects

6
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What the focus group IS to produce

The focus group process IS mtended to produce a broad range of wntten and oral
adVIce about the two proposItIOns cntena and approach to selectmg momtonng proJ ects,
and three sUItes of example momtonng projects prepared for the purposes of the focus
group The advIce from the focus groups Will be used m producmg the Draft Momtonng
Plan for the October Workshop

Cntena and approach to selectIng monltonng projects

The approach bemg suggested to produce the GEM momtonng plan IS to coordmate
and mtegrate momtonng and research projects around ecolOgically and culturally
promment ammal specIes, the harbor seal, kIttIwakes and murres (surface feedmg and
dIVIng seabrrds), and sandlance, hernng and salmon (forage fishes) The proJ ects are
further organIZed around regions, -- PWS, CI, Kodiak-Penmsula, and northern GOA --
although overlaps are certam to occur, partIcularly for mIgratory speCIes and geophysIcal \ (,I
processes The ammal specIes are conceptual focal pomts around whIch to orgamze ~
studIes offactors controllmg changes m the marme ecosystems In thIs sense, each ofthe
speCIes IS seen as an ecolOgical "crossroads" where geophySIcal and bIOlOgical agents of
change come together The agents of change have been IdentIfied m the GEM conceptual
foundatIon as food, habItat, removals by harvest and predators, and related geophySIcal
forcmg factors, such as the PaCIfic Decadal OscIllatIon

In designatmg one speCIes, such as the harbor seal, to IdentIfy a GEM project,
other plant and anImal speCIes are not excluded, nor are geophySIcal processes or
parameters such as contammants overlooked The procedure bemg tested uses the GEM
speCIes as a deVIce around whIch to coordmate, mtegrate and synthesIze mformatIon
about the factors contnbutmg to changes m valued manne and andromous speCIes and the
ecosystems on whIch they depend

The selectIOn of an IdentIfymg speCIes also does not mean that the GEM program
WIll fund data acqUISItIOn for all factors necessary to understand changes m that speCIes
through tIme The goal IS to deSIgn a project that IS as complete as pOSSIble WIthout
concern for normal agency management functIon, or costs, or even techmcal feasIbIlIty
TechnIcal feasIbIlIty and costs are dealt WIth m project program fine tumng and
ImplementatIon The GEM project IdentIfies as completely as pOSSIble what IS necessary
to understand change m the GEM speCIes, and m the process addresses the many other
speCIes and geophySIcal and chemIcal processes that contnbute to changes m the GEM
speCIes tlrrough tIme

7
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CRITERIA AND DEFINITIONS

IntroductIOn Selecting and evaluating the GEM Project
•

In order to select a project for the GEM Momtonng Plan It IS necessary to have a
set of cntena to apply The explanatIOn for each GEM Momtonng Project should contam
a complete map of the mformatIOn needed to understand the roles of the specIes m the
ecosystems It oCCUpIes, and to understand the mechanIsms of change m the GEM speCIes
and alhed speCIes In many cases the mformatIOn necessary WIll not be aVailable, and
those data gaps need to be speCIfied In order to ensure that the map IS complete, the
project IS compared to a senes ofhsts of Important features m the ecosystem and the
mdividual speCIes, and cntena appropnate to a "crossroads" GEM speCIes project (See
EcologIcal Importance - ecolOgIcal mdicators under Cntena and Defimnons, below)

Human needs and Impacts, products, agency mandates
Human needs and Impacts, products, agency mandates

Agency Mandates
Legal

Manne Mammal ProtectIOn Act
Endangered SpeCIes Act
Forest Pracnces Act
Clean Water Act
M-S FIshery Management and ConservatIOn Act
Court orders
Enablmg legIslatIOn ofTrustee CounCIl member agenCIes
Alaska State ConstItunon and TItle 16
Alaska Board ofFIshenes and Game regulatIons
Federal SubSIstence Board regulanons
State and federal harvest regulatIons

~North PaCIfic Anadromous Fishenes Treaty~ / __
PaCIfic Salmon Treaty .A7 Cl,
MIgratory SpeCIes ConventIons U~ I vf

Regulatory ~("\J1<A C["Q/t--'

Harvest hmitatIons - bIrdS, sh, shellfish, mammals, marme algae, trees
Total Manageable Daily Loads TMDL's (non-pomt source pollutants)
PermIt apphcatIons

Marme HabItat ProtectIon
FIshery and Ecosystem-based Management
Contammants, Water Quahty and Food Safety
StewardshIp and Status ofresources

PopulatIon trends
PopulatIon abundance
LIfe cycle and basIC bIOlogy

8
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~'\,/ \~\-~
Human Needs ~ ~~d) ,,)~V

~OO~ ~ ~~
SubsIstence resources Qt--G r V /~
CommercIal resources ./ '\ \Jx Clf .
TOUflstresources ~'

RecreatIOnal resources
SCIentIfic resources (genes, medIcal models)
Commerce (navIgatIOn, weather)

Health
PublIc safety (naVIgatIOn, weather)
Clean food
Clean water

Culture
SubSIstence resources
RelIgIous practIce ..... vJ

Human Impacts ---Y~

all and Gas Development
CommerCIal FIShIng
Salmon Hatchery Issues
RecreatIOn and TOUflsm
SubSIstence harvests
Loggmg
Small-scale SpIlls of TOXIC Substances
RoadbUlldmg and UrbanIZatIOn
Global ClImate Change

~~ ?
Measures contnbutmg to meetIng human and agency needs, managmg Impacts

Human Impacts
Manne HabItat ProtectIon
FIshery and Ecosystem-based Management
Contammants, Water QualIty and Food Safety
StewardshIp and Status ofresources
Legal
Regulatory
EconomIc
Health
Culture

InfonnatIOn relevant to human actIVItIes
SClentrfic resources
NaVIgatIOn
Weather
Water QualIty
Contammants
Food Safety .....

9
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EcologIcal Importance - ecologIcal IndIcators

Conceptual basIs
Lmkage to underlYIng ecological process (local, regional, global)

..
Food

ProductIVIty (rate ofproductIon of food)
Pnmary productIvIty

Nutnents
MIXIng
SpecIes composItIon

Secondary
TertIary

Carbon transport and fate
NItrogen transport and fate

HabItat
LImItIng Factors

Temperature
SalmIty
Current velocIty
Water qualIty

Pollutants, contamInants
Removals

Fishenes
HabItat degradatIOn
Pollutants, contamInants
PredatIon

Lmkage to geophySIcal processes (local, regional, global)
OceanographIc

UpwellIng
DownwellIng
MIxed layer depth
Frontal structure
Current dynamIcs
OrganIC transpprt

Atmosphenc
Sea surface pressure (PDO and allIed phenomena)
WInd stress
PreCIpItatIon
Runoff

RelatIOnshIps to other speCIes defined
Life cycle understood In relatIOn to geographIc range

10
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Usefulness of mdicator
How would It be used (regulatIOns, pemnttmg, model mput, publIc safety)
Where would It be used (agencIes, publIc, pnvate)
How often would It be used?

Understandable (Meanmg and uses of values known)
Quantifiable

Range of values known
Temporal and spatial scales of change (spatial statIstIcS)
Natural vanabilIty separable from anthropogemcs (sIgnal to nOIse ratIO)
StatIstIcal propertIes

Accuracy and PreCIsIOn
Power
Robustness (statistical)
Error (Type I v Type II)

Broadly applIcable
EcolOgical processes
BIogeochemIcal processes
GeographIc extent
Number of relevant speCIes
Number ofproducts (management applIcatIOns)

CompatibIlIty
Interagency
InterdiscIplmary
Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (exIstmg tune senes)
Sound theoretical basIS
Comparable to establIshed mdicators
Data collectIOn

Technology
LOgistics

Robustness
PerturbatIOns (urbamzatIon, earthquake, )
TechnologIcal obsolescence

11
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GEM program miSSion, goals and themes

Geograpluc locatIOn
Northern GOA mcludmg watershed - marme lmkages
GeophysICal hnkage
MIgratory habItat ex-GOA

Understand changes m marme ecosystems
Detect long-term changes

Ecosystem health
BIOlogICal dIversIty

Understand causes of change
Human
Natural

PredIct
SynthesIze mformatIOn from all sources

Track relevant work
Solve management problems
Enable sustaInable use

Coordmate plannmg for research and momtonng
IdentIfy gaps m knowledge
Pnonhze damgathenng efforts
Commumty stewardslup

Integrate mformahon gathenng and uhlIzahon
Leverage fundmg
Inform users
Commumty mvolvement

EstablIshed lInk to GEM Theme
Harbor seal
KIttIwake-murre
Sandlance-hernng-salmon

Addresses conceptual foundahon
PopulatIOn change = functIOn of (food, habItat, removals)

_ r

12
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RelatIOn to other programs, leveragIng

US Dept of Agnculture, Forest ServIce •
US Department of Commerce, Natlonal Oceamc and Atmosphenc AdIllilllstratIOn
US Department ofDefense, Office ofNaval Research, Stenms Space Center ~'( hrc£,

US Coast Guard
US Department of the Intenor
US EnVIronmental ProtectIOn Agency
Natlonal SCIence FoundatIOn
State of Alaska

ADEC
ADF&G
ADNR
ADCED (Commumty and EconoInlc Development)
ADHSS (Health and SocIal ServIces)
UAFIUAA

IMS/SFOS
rARC (Arctic Research Center)

Nongovernmental OrgamzatIOns - Hybnds \, '" fl .o..(() ~
PWSSC~ h -r 1;.""le-~ ~~f yV'-oJ' \ v I
OSRI - li---.J?' ~
PWSRCAC ..,[u\

Transboundary OrgamzatIOns
Global Clunate Change Research

Note Refer to GEM program document, sectIOn IV B (page 41)

- -

13



Focus Group Work Book Draft GEM MomtormgPlan, Julv 19,2000

Gap analysIs - metadatabase

BasIC Ground Programs

ErratIcs ..
SatellIte Programs

(Please refer to metadatabase gUide provided m hard copy at the meetmg)

Note Please submIt mfonnatIon on mIssmg or erroneous mfonnatIon to
brenda hall@OllspIll state ale us The SynOpSIS of mfonnatIon needed to lllltIate contact
IS as follows

Project Project tItle goes here

DescnptIon BasIC descnptIon ofwhat, where, how, when and where

OrgarnzatIOn Who conducts It and who pays for It?

Program Is It part of a larger coordInated effort?

Name Contact person
Address
Ph VOIce and fax
E-maIl

GeographIc locatIon DeCImally coded latItudes and longItudes - -

14
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Major themes of the monitorIng plan

Example themes and projects have been chosen to test the abIlIty oftlus approacl1.to
coordmate, mtegrate and foster the syntheSIS of marme related research m the northern
GOA Example projects have been selected to Illustrate the conceptual foundation that
populatIOn change IS a consequence of changes m food, habItat or removals by harvest or
predators, and related factors Both themes and projects are a "first cut" based on
comments receIved durmg development ofthe GEM program document and other
conSIderatIOns

Harbor seal theme

Narratlve ofharbor seal prozect 1

TItle UnderstandIng changes m harbor seal populatrons m the Northern
GOA

ObJectrves Populatron

1 To track populatron change seals rna senes of regronal
mdex SItes through counts of moltrng harbor seals

Food and productron

2 Regronally, to IdentIfy major prey Items, ultrmate carbon
sources, and trme spent foragmg

3 Regronally, to quantIfy reproductrve success, mc1udmg
Juvemle SurvIVal trends

HabItat

4 IdentIfy major foragmg areas

IQ-1cv--\-Gh
5 To develop mdices of subSIStence harvest and predatron

6 Develop SurvIval model

15
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7 To penodIcally deterrrune hssue concentrahons of
blOaccumulated contarrunants and to measure possIble
response blOmarkers

Geograpluc areas •

L

PWS, Cook Inlet, KodIak Island

Agency achvIty

Current
ADF&G domg molt counts m PWS ill FY2000, NMFS has done
counts on Tugrdak Island (near KodIak Island) back mto the 1980s

Proposed Partnerslup m future
AgencIes to do molt counts m all three areas, logrshcal support for
collechons GEM to do dIet foragmg and carbon source work,
harvest and predahon efforts and collect hssue samples for
contarrunants

Commuruty AchvIty

Other harbor seal proJects?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

The cntena have been apphed to the example harbor seal project descnbed m the
narrative followmg the check hst examples - -

Prozect check lzst example Human needs and zmpacts, products, agency mandates

Project TItle Pnnce WIlham Sound Harbor seal enumeratIon
Human needs and Impacts, products, agency mandates

Remark P = Present, A = Absent
Agency Mandates

P Legal
P Regulatory
P Manne HabItat ProtectIOn
P FIshery and Ecosystem-based Management
P Contammants, Water Quahty and Food Safety
P StewardshIp and Status ofresources

16
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Human Needs
EconomIc
Health
Culture

P Human Impacts

P Products

Prozect check lzst example Lznkage to underlyzng ecologzcal process
Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

EcologIcallffiportance - ecolOgical mdlcators

Conceptual basIS

L

P
P
P
A
P
P

A

LInkage to underlymg ecolOgical process (local, regIOnal, global)
Food
HabItat
Removals
Lmkage to geophysIcal processes (local, regional, global)

Relatlonsmps to other speCIes defined
LIfe cycle understood m relatIon to geograpmc range
Usefulness of mdicator

How would It be used (regulatIOns, permltlmg, model mput, pubhc safety)

A Where would It be used (agenCIes, publIc, pnvate)
A How often would It be used

Understandable
A Meamng and uses of values known

QuantIfiable _ r

A Range of values known I
A Temporal and spatIal scales of change (spatIal statIstIcs)
A Natural vanabIhty separable from anthropogemcs (sIgnal to nOise ratIo)

A

P
P
ALL
HIGH
?

P
A

StatIstIcal propertIes
Broadly apphcable

EcolOgical processes
BIOgeochemIcal processes
GeographIc extent
Number ofrelevant speCIes
Number ofproducts (management apphcatIOns)

Compatlblhty
Interagency
Interdisciphnary

17
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Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (exIstmg time senes)
Sound theoretical basIS
Comparable to establIshed mdicators
Data collectIOn
Robustness

Project check lzst example GEMprogram mZSSlOn, goals and themes
Harbor Seal Theme

Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

GeographIc location
YES Northern GOA

GeophysIcal lInkage
MIgratory habItat ex-GOA

Understand changes m marme ecosystems
P Detect long-term changes
P Understand causes of change
? PredIct

SyntheSIZe mformatIOn from all sources
P Track relevant work
? Solve management problems
? Enable sustaInable use

Coordmate plannmg for research and momtonng
? Identify gaps m knowledge
? PnontIze data gathenng efforts
A Commumty stewardshIp

Integrate mformatIOn gathenng and utilIzatIOn
P Leverage fundmg
? Inform users
A Commumty mvolvement - ~

EstablIshed lInk to GEM Theme
P Harbor seal

KIttIwake-murre
Sandlance-hernng-salmon

Addresses conceptual foundatIOn
P PopulatIon change = functIOn of (food, habItat, removals)

18
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PrOTect check lzst example RelatlOn to other programs. leveragzng

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

•
A US Dept ofAgnculture, Forest ServIce
A US Department of Commerce, NatIOnal Oceamc and Atmosphenc

Adm1lllstratIOn
A US Department ofDefense, Office ofNaval Research, StennIs Space

Center
A US Coast Guard
A US Department of the mtenor
A US EnVIronmental Protection Agency
A NatIOnal SCIence FoundatIOn

State ofAlaska
P ADEC
P ADF&G

ADNR
ADCED (Commumty and EconomIC Development)

P ADHSS (Health and Social ServIces)
? UAFfUAA

IMS/SFOS
IARC (Arctic Research Center)

Nongovernmental OrgamzatIOns
A PWSSC
A OSRI
A PWSRCAC

A Transboundary OrgamzatIons
? Global ClImate Change Research

PrOTect check lzst example Gap AnalyslS

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeration

P ProvIdes MIssmg BaSIC Ground Project
P ProvIdes MIssmg Erratic

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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KIttiwake/murre theme

Nan atzve oflattzwake/murre prOTect 1

Populahon

Changes m colomal seabIrds m the Northern GOATItle

ObJechves

6~J/u\)
""' ilV \ tv~\/'
\ \ \~

1 Measure changes m populahons (produchon) of colomal ~ ~

sea bIrds m the northern GOAt /"l ~ -

2 RegIOnally, to quanhfy repro~esuccess, mdudmg
fledgIng succes~a surface-feedIng and In a dIVIng seabIrd /

-Food

3 Regronally, to IdentIfy major prey Items, food qUalIty, and
hme spent foragmg/or a surface-feedmg and for a dIvmg
seabIrd V2

HabItat

4 To IdentIfy major foragmg areas and ulhmate carbon
sources

Removals

5 To develop mdices of predahon - .
7 To penodically develop eshmates of seabIrd SurvIVal at
major colomes

8 To penodically determme tIssue concentrahons of
bioaccumulated contammants and to measure possIble
response bIomarkers

GeographIc areas

PWS, Cook Inlet, KodIak Island

20
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AgencyachvIty

Current

PWS USFWS, MIgratory BIrd Program, has a long-term popplahon
data set (back to 1985) for 27 kIthwake colomes m PWS that
mc1udes 2 surveys one m early sprmg for populahon counts and
one m August to count chIcks/nest More mtemsve studIes are
carned out at Shoup Bay (also m PWS) that mc1ude dIet

KodIak Island An annual survey IS made to estImate populahon
SIZes and produchvIty for black-legged KIthwakes m one VISIt per
year at 15-20 colomes At PorpoISe Rocks counts of red-faced and
pelagrc comorants and common murres are also made

Cook Inlet/Kenar Coast USFWS AMR (Alaska MarItIme Refuge)
has a plan for domg annual surveys at East Amatuh Island (Barren
Islands, Outer Cook Inlet) and surveys every 3-5 years at the
ChIswell Islands ( off Kenar Coast) and ChlSIk Island ( m mIddle
Cook Inlet) Annual surveys mc1ude hmmg of neshng, fledgrng
hme, produchon (chIcks per nest) and prey IdentlfIcahon Surveys
on a 3-5 year penodIcIty mc1ude produchvIty (chIcks per nest,
hmmg of fledgmg (estImated) See SeabIrd momtormg plan for the
Alaska MarItIme Refuge File document, USFWS, AMR, Homer
Alaska There are also hIstOrIcal counts (back to 1984) of 4 speCIes of
seabIrds at Gull Island m Kachemak Bay

Proposed PartnershIp m future

- -
AgencIes to do Annual counts and produchvIty for surface
feeder (Black-legged kIthwakes) at 27 colomes

GEM perIOdIC estImates of dIet composIhon and qualIty,
ulhmate carbon sources and predahon eShmates(If possIble)
perIOdIC eshmates of SurvIVal at selected colomes Collects
samples for bloaccumulahng contammants

KodIak Island
Agency to do annual counts and produChVIty for black­
legged kIttrwakes at 15-20 colomes on KodIak Island..... ~

GEM as for PWS
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Cook Inlet I Cluswells

Agency to do Annual populahon and produchvlty surveys
kIttrwakes and murres at East Amatuh Island, Populapon
and produchvlty surveys at Gull Island ClusIk Island and
Cluswell Islands every 3-5 years

GEM as for PWS

Commuruty AchVlty ?

Other klttrwakelmurre prowcts ?

- -

....
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Sandlance/hernng/salmon theme

Narratzve ofsandlance/herrzng/salmoll prOTect 1

TItle Understandmg changes m forage fIsh populahons m the No~thern

GOA

ObJechves Populahon

1 To quantIfy reproduchve success m herrIng

2 To develop mdices of age 0+, 1+ and 2+ herrmg
abundance from aerIal surveys m all regrons

3 To track populahons of non-commercIal forage fIsh-(e g,
capelm, sandlance) by use of small mesh surveys, aerIal
surveys, halIbut stomach analyses

Food

4 Regronally, to IdentIfy major prey populahons (plankton),
and major spawrung areas for stocks of PacIfIC herrmg

5 To track changes m oceanographIc and atmospherIC
condihons that control food supply

HabItat

6 To use the PWS crrculahon model to SImulate larva!' ­
dIspersIon m PWS

7 To IdentIfy major foragmg areas and ulhmate sources of
carbon

Removals

8 To eshmate larval survIval and Juvemle overwmterIng
survIval for PacIfIc herrmg

9 To track commercIal harvest for PacIfIC herrmg
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Geograpluc areas
PWS, Cook Inlet, KodIak Island

Agency achvity

Current

PWS ADF&G does aenal surveys of nules of spawn, conducts a
test fIshery and samples the commercIal catch for age and weight­
at- age for PacIfIc herrmg Stock SIze eshmated from ASA model

Kodiak Island ADF&G samples the commercIal catch for age and
weight-at-age LimIted aenal surveys are carrIed out for Important
stocks(Ugaruk Bay)

Cook Inlet/KenaI Coast ADF&G samples conducts a test fIshery
for roe content/qUalIty and samples the commercIal catch for age
and weight-at-age Aenal surveys are carned out for Important
stocks Effort 18 concentrated m KamIshak Bay, and a lesser effort
on remnant stock m Katchemak Bay Stock SIze eshmated from
ASAmodel

Proposed PartnershIp m future

PWS
AgencIes to do ADF&G Aenal survey for nules of spawn
Age and weight-at-age Stock SIZe eshmates All on annual
baSIS Parhal support for small mesh surveys m PWS (new)
ProvIdes samples for contarrunant and lIpId analyses- -
PWSAC Conhnues plankton watch

_.~ GEM For PacIfIc herrmg 1 Run plankton model to forecast
{VV >\ sprmg-summer bloom, 2 Run crrculahon model to forecast

(,~ Q.;'7 V cfl larval dIspersIOn, 3 Carnes out aenal survey for Juverule ~oi'\ -~ b~ hepmg age~ss eshmates, 4 Eshmates overwmtermg V ~
~ :;;- ~~c{~tWival from model and fIeld collechons at end of growmg ~

~ 7 - season DetermInes~n ources Conducts small
mesh surveys and IOmass estimat from hydroacoushcs

o\:- v\N~'"
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KodIak Island

AgencIes to do Aenal survey for mIles of spawn Age and
weIght-at-age Stock SIze estImates Samples for lIpId
content, end of season whole body energy contnet an~ /]_ '1~--\-h ~ ,i
contamrnants r cJ-,\/ '"":G

GEM estImates lIpId content, ultImate carbon sources, 0 \J'\l~~
supports expanded plankton watch, estImates ovewmtermg
SUrvIVal from model and end-of-season whole body energy
content

Cook Inlet I Cmswells

AgencIes to do Aenal survey for mI1es of spawn Ag~nd

weIght-at-age Stock SIze estImates Samples for lIpId
content, end of season whole-body-energy content and
contammants

l~
GEM estImates lIpId content, ultImate carbon sources,
supports expanded plankton watch, estImates ovewmtermg
survIval from model and end-of-season whole body energy
content

Commumty ACtIVIty ?

Narratlve ofsandlancelherrzng/salmon prOTect 2

TItle Changes m annual plankton productIon m the Northern GOA -

ObjectIves PopulatIon

1 Regronally, to measure pnmary prodUCtIVIty m nearshore, shelf
and GOA waters

2 To predIct phytoplanton and zooplankton blooms m PWS, CI
and KodIak Island area WIth 2-d models usmg oceanographIc and
meterologIcal data

3 To measure settled volume of plankton from weekly tows durmg
the growmg season m representatIve coastal areas ...
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4 To collect synophc data on chlorophyll a from SeaWIfs satellIte
and to track subsurface cholorphyll a concentrahons m shelf break
enVIronments

Food and habItat

5 To measure atmosphenc and U
6 To do zooplankton samplmg at representahve regIonal stahons
m all areas

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency achvIty

Current

PWS PWSAC does plankton watch from 5 hatchery locahons
Wmd data for plankton model are available from NOAA buoys m
PWS tanker channel (Potato Pomt, BlIgh Reef, MId-sound, Seal
Rocks) FAA stahons at WhIther and Valdez also supply wmd data
of lesser relevance to central PWS

KodIak Island FOCI program (NOAA) m Shehkof StraIt collects
some data on plankton and atmosphenc and oceanographIc
condIhons

Cook Inlet/KenaI Coast No ongomg achVIhes have been - ,
IdentIfIed

Shelf and shelf break Atmosphenc data from NOAA weather
buoys, other data from GLOBEC studIes on Seward lme
(NSF/NOAA) Plankton data from CPR m north PacIfIc (NPRB m
2000-2001)

Proposed PartnershIp m future

AgenCIes to do NOAA conhnues to make available weather
data from central PWS, Cook Inlet and other locaho~ -
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PWSAC Conhnues plankton watch

GEM 1 Run plankton model to forecast sprmg-summer
bloom, 2 Run Clrculahon model,

..

KodIak Island

PossIble conhnued oceanographIc data from FOCI program
m Shehkof StraIt

GEM as for PWS, but no cIrCUlatIOn model

Cook Inlet I ChIswells

AgencIes to do NothIng yet IdentIfIed

GEM as for PWS except for cIrCUlatIOn model

Commumty Achvity 7

Other sandlance/herrmglsalmon prOTects?

Other themes... ?

- '

27



Focus Group Work Book Draft GEM MonztormgPlan. July 19.2000

APPENDIX A LETTER OF INVITATION

Dear Fnends

As many of you are aware, the Exxon Valdez 011 SpIll Trustee CouncIl IS m the process
of developmg a long-term research and morutonng program for the northern Gullof
Alaska The CouncIl's goal IS to fund tills program forever, usmg the earrungs from
mvestment of the remammg EVOS settlement funds The first phase of developmg tills
program was a draft document descnbmg the VISIOn, goals, and framework for such a
program That document IS now under reVIew by the NatIOnal Research CouncIl and IS
aVailable from us m hard copy or on the web at
http //www Olispill state ak us/future/gem htm

WhIle the NRC reVIew of the overall program IS underway, we are developmg a first
draft of an actual morutonng plan for the lllitlal years ofthe program Our goal IS to
bnng together resource managers, sCIentIsts, and local stakeholders and experts mihtee
regIOnal focus groups Focus groups are mtended to have a illlxture oflocal geograpillc
knowledge and other relevant knowledge such as commercIal fisillng, wIldlIfe
management and oceanography Attendance IS open to all mterested persons

Startmg from a "straw draft morutonng plan," the focus groups WIll be asked to address
the nuts and bolts of how tills morutonng plan IS to be bUIlt, as well as to Identlfy speCIfic
momtonng projects and products The results of the focus group meetmgs WIll be used to
move from the "straw draft" plan mto a draft momtonng plan by illld-September That
draft WIll be the startmg pomt of an mtenslve two-day work seSSIOn October 10-11 m
Anchorage

We need your help m tills effort Dates for the focus groups have been dIfficult to pm
down due to everyone's busy summer schedules, but these are the dates we have Just now
been able to confirm Wednesday, July 19 for PrInce WIlham Sound, Wednesday,
July 26 for Cook Inlet, and Tuesday, August 1 for Kodiak All three meetmgs WIll be
held m Anchorage _ T

You have been IdentIfied to attend the Pnnce WIlham Sound focus group Please
confirm WIth Brenda Hall at the EVOS RestoratIOn Office
(brenda hall@Ollspill state ak us or 907-278-8012) as soon as pOSSIble If you wIll be able
to attend Part of our work WIll be assIsted by computer projected ArcVlew maps, so It
would be deSIrable for you to attend m person, rather than by teleconference If at all
pOSSIble Ifyou th1nk you could contnbute more at a dIfferent group or one of the other
dates works better for you, please let Brenda know that also If there are others you th1nk
mIght be good contnbutors, pass tills message on and ask them to contact us Please
come prepared to focus your attentIOn on developmg a momtonng plan for the north Gulf
of Alaska, and espeCially Pnnce WIlham Sound Folks WIth a "bIg pIcture" pomt of VIew
are encouraged to work WIth those WIth regIOnal mterests
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AddItIOnal matenals WIll be sent to you pnor to the meetmg Some funds are avaIlable
for travel, espeCIally for non-agency folks Contact Brenda for addItIOnal mformatIOn

Thank you for your asSIstance m tills effort

Smcerely,

Molly McCammon

•

_ r
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APPENDIX B CHECKLISTS FOR REVIEW OF OVERALL
MONITORING PLAN (DRAFT)

Once the overall draft morntonng plan has been assembled for the first tIme, the
followmg check lIsts would be used to reVIew the collectIOn of proposed projects as a
whole m order to look for gaps WIth respect to a number of lillportant features •

KInds of observatIOns
1 Abundance

a adults
b Juvernles

2 SIze, age, weIght
3 EnergetIcs,

a calonc content
b lIpId content

4 Stable Isotopes
Trophic structure
Foodongm

5 Contammants
6 BIOmarkers

SpeCIes or GuIlds
I Crustaceans, epIfauanal
2 Manne demersal GadIds (cod, pollock)
3 Anadromous fishes salmon
4 Harbor seals and sea otters
5 K1ttIwakes, Lands - surface feeders
6 Murres - AlcIds - dIvmg buds
7 IntertIdal Fucus and mussels (fixed anlillals and plants)
8 IntertIdal MobIle chItons LImpets, sea urchms, sea stars
9 SubtIdal, shellfish, polychaetes, mfauna, crustaceans
10 Forage fish Hemng, salmon, sandlance, capelm

GeographIcal ProVlnces- RiparIan, freshwater
1 RIpanan
2 IntertIdal
3 LIttoral zone subtIdal, nearshore
4 NeretIc
5 Shelfbenthos
6 Shelf pelagiC
7 Slope pelagIC
8 Slope benthos
9 Abyssal pelagiC (ocearnc / pelagic)
10 Abyssal bethlc ...... -
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GULF ECOSYSTEM MONITORING PLAN
FOCUS GROUP AGENDA

Prince Wilham Sound
Wednesday, July 19, 2000

10 a m -530 P m
Exxon Valdez RestoratIon Office

645 G Street SUIte 400, Anchorage, AI{ 99501-3451
907-800-478-7745 or 907-278-8012

Design a regIOnally implemented, globally coordmated and integrated
monitormgprogram

10 00 Introductions of participants - Mundy

1005 OpenIng remarks - McCammon

1020 Relationship between GEM program and the draft mOnItormg plan - Spies

10 50 Orientation to the focus group process - Mundy

11 20 Coffee break

11 30 Criteria for project selection and definItions of terms - Mundy
11 40 Human needs and Impacts, products, agency mandates - Focus Group
12 05 Ecological Importance - ecological mdlcators - Focus Group

12 30 Lunch break (on your own)

1 30 GEM program miSSIOn, goals and themes - Focus Group
1 55 Gap analySIS - metadatabase - Focus Group
2 20 RelatIOn to other programs, leveragmg - Focus Group

2 40 Major themes of the draft mOnItormg plan - Mundy
2 50 Harbor seal theme - Focus Group

3 20 Coffee break

3 30 Kittiwake/murre theme- Focus Group
4 10 Sandlance/herrmg/salmon theme - Focus Group

4 50 Concludmg remarks - McCammon

5 00 Post Mortem - Focus Group

"---./ 5 30 AdJourn
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GEM PROGRAM MISSION

The mISSIon of the GEM program IS to "sustam a healthy and bIOlogically diverse
marzne ecosystem m the northern GulfofAlaska (GOA) and the human use ofthe
marzne resources m that ecosystem through greater understandzng ofhow Its
productiVity IS mfluenced by natural changes and human activities" ill purSUit oftms
mISSIon, the GEM program wIll sustam the necessary mstItutIOnal mfrastructure to
provIde sCIentIfic leadershIp m IdentIfymg research and momtonng gaps and pnontIes,
sponsor momtonng, research, and other projects that respond to these Identified needs,
encourage effiCIency m and mtegratIOn of GOA momtonng and research actIvIties
through leveragmg of funds and mteragency coordmatIOn and partnersmps, and mvolve
stakeholders m local stewardshIp by gUIdmg and carrymg out parts of the program

GEM PROGRAM GOALS

GEM has five major programmatic goals m order to accomplIsh Its mIsSIon

DETECT Serve as a sentmel (early wammg) system by detectmg annual and
long-term changes m the manne ecosystem, from coastal watersheds to the
central gulf,

UNDERSTAND Identify causes of change m the manne ecosystem,
mcludmg natural vanatIon, human mfluences, and theIr mteractIon,

PREDICT Develop the capacIty to predIct the status and trends of natural
resources for use by resource managers and consumers,

INFORM ProvIde mtegrated and syntheSIzed mformatIOn to the publIc,
resource managers, mdustry and polIcy makers m order for them to respond to
changmg condItIOns, and

SOLVE Develop tools, technologIes, and mformatIOn that can help resource
managers and regulators Improve management ofmanne resources and
address problems that may anse from human actiVIties

GIven the SIze and complexIty ofthe ecosystem under consIderatIOn and the avaIlable
fundmg, It will not be possIble for GEM, by Itself, to meet these goals Addressmg them
will reqUire focusmg on the mstItutIonal goals to

IDENTIFY research and momtonng gaps currently not addressed by eXIstmg
programs,

LEVERAGE funds from other programs,

PRIORITIZE research and momtonng needs,

SYNTHESIZE research and momtonng to adVIse m settmg pnontIes,

TRACK work relevant to understandmg bIOlogICal production m the GOA,
and
INVOLVE other government agenCIes, non-governmental orgamzatIOns,
stakeholders, polIcy makers, and the general publIc m achIevmg the mISSIOn
and goals of GEM
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r GUIDING PRINCIPLES FOR MARINE MONITORING

Understand changes In marIne ecosystems

There IS a general consensus among deSIgners and operators of manne research and
momtonng programs In Alaska, the Umted States, and world-wIde that manne resource
management agencIes and manne resource dependent commumtIes and Industnes need
rehab1e sources of Information and tools that enable them to cope WIth changes In hVIng
and physIcal manne resources The consensus holds that USIng the manne enVIronment
safely and responsIbly reqUIres ablhtIes to recognIze, understand and antiCIpate changes
In the manne enVIronment There IS also general agreement that COpIng WIth change
reqUIres the ablhty to dIstIngUIsh between natural and human Induced changes In all
aspects of rnanne ecosystems

SyntheSIZe Information from all sources

UnderstandIng changes In manne ecosystems reqUIres understandIng the relatIOns
among many types of Information, such as weather and fish productIOn Changes In
manne resources are caused by a combmatIOn of bIOlogical, geophySIcal and human
forces Natural vanablhty m the phySIcal enVIronment causes ShIfts m relations among
speCIes, whIch changes the overall productivIty ofthe regIon's manne ecosystems
Human Impacts can lead to envIronmental degradation, mcludmg mcreased levels of
contamInants, loss of habItats, and Increased mortahty on certam speCIes m the ecosystem
that may tngger changes m speCIes compOSItIOn and abundance

Coordmate planning for research and monitoring

Understandmg changes m manne ecosystems reqUIres manne resource management
agenCIes and manne resource dependent commumtIes and mdustnes to work m concert to
Identify cntIcally Important mformatIOn and analyses CoordmatIon IS essential to
enhance and mamtam broad dISCUSSIOn among the manne SCIentific commumty on the
most dIrect and effective ways to understand and address Issues related to mamtaInmg the
health of the regIon's manne ecosystems

Integrate InformatIOn gatherIng and utilIZatIOn

Understandmg changes m manne ecosystems Improves when concerned partIes
cooperate to develop the tools for mformatIOn gathenng and shanng Research and
momtonng actIVIties should be conducted by means that stimulate the development of
data gathenng and shanng systems that WIll serve SCIentists m the regIOn and beyond
from government, academIa, and the pnvate sector m mamtammg the health of the
regIOn's manne ecosystems

5
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r

,,-~ j INTRODUCTION

The role of the focus group 10 GEM

The focus group process IS the start of the second stage of a four-stage process of
plannmg and Implementmg the Trustee COunCIl'S partIcIpatIOn m momtonng the manne
ecosystems ofthe northern Gulf of Alaska

A four-stage process ofplanmng and Implementmg regIOnal momtonng

1 EstablIshment of polICIeS dedIcatIOn of fundmg and SCIentIfic scoopmg - GEM
Program

2 What to momtor and approxImately where and when to measure It - GEM
Momtormg Planmng

3 StatIstIcal preclSlon and power, costs, techmcal feasIbIlIty - GEM Fme tunmg FYOl­
03

4 TC adopts and Implements first GEM Annual Work Plan - GEM Implementation

InItIal ImplementatIon of the GEM Momtonng Plan IS enVISIOned to start a cycle that
penodlcally reVISIts the essentIals of stages 2 - 4 for as long as the GEM program eXIsts
The Issues ofwhat to momtor, where and when to measure It, what statIstIcal power and

( preClSlon are necessary, affordabl1Ity and technologIcal strategIes and capabIlItIes WIll be
~ ) reVIewed, and pOSSIbly modIfied, at regular mtervals over the lIfe of the program

How the focus group works

Focus group partIcIpants respond orally and m wntmg to matenals presented at the
meetmg The adVIce WIll be gathered m wntmg from-the workbooks submItted by focus
group members, and orally on the basIS of a transcnpt of the meetmg InformatIOn from
the focus group workbooks and meetmg transcnpts WIll be used by the team wntmg the
verSIOn of the Draft GEM Momtonng Plan that serves as the startmg pomt for the
October Workshop

After lll1tIal background presentatIOns on the context for the GEM Momtonng Plan
and the focus group process, two types ofpropOSItIons w111 be gIVen to the group for
response The first set contams cntena for project selectIOn, and the second set contams
examples ofmomtonng projects organIzed around themes (see Agenda above)

The tOpICS m the two propOSItIons have been selected for dISCUSSIOn so that most of
the adVIce tendered should be dIrected toward how to select what to measure, what to
measure, and where and when to measure It TIme has not been prOVIded for partICIpants
to make formal presentatIons on theIr own candIdate projects, although partICIpants have
the opportumty to make recommendatIons for other projects m response to the GEM
theme proJ ects

6



,-----~._------------------_._- - -- ------

I
I

Focus Group Work Book Draft GEM MomtormgPlan, July 19,2000

;

"'---- ./ What the focus group IS to produce

The focus group process IS mtended to produce a broad range ofwntten and oral
adVIce about the two proposItIOns cntena and approach to selectmg momtonng proJects,
and three SUItes of example momtonng projects prepared for the purposes of the focus
group The adVIce from the focus groups wIll be used m producmg the Draft Momtonng
Plan for the October Workshop

CrIterIa and approach to selectIng monItormg projects

The approach bemg suggested to produce the GEM momtonng plan IS to coordmate
and mtegrate momtonng and research projects around ecologIcally and culturally
promment arumal specIes, the harbor seal, kIttIwakes and murres (surface feedmg and
dIvmg seabIrds), and sandlance, hernng and salmon (forage fishes) The projects are
further orgaruzed around regIOns, -- PWS, CI, Kodiak-Pemnsula, and northern GOA-­
although overlaps are certam to occur, partIcularly for mIgratory specIes and geophysIcal
processes The anImal specIes are conceptual focal pomts around whIch to organIze
studIes of factors controllmg changes m the manne ecosystems In thIs sense, each of the
speCIes IS seen as an ecologIcal "crossroads" where geophysIcal and bIolOgical agents of
change come together The agents ofchange have been IdentIfied m the GEM conceptual
foundatIOn as food, habItat, removals by harvest and predators, and related geophysIcal
forcmg factors, such as the PacIfic Decadal OscIllation

In designatmg one specIes, such as the harbor seal, to Identify a GEM project,
other plant and anImal specIes are not excluded, nor are geophysIcal processes or
parameters such as contammants overlooked The procedure bemg tested uses the GEM
speCIes as a deVIce around WhICh to coordmate, mtegrate and syntheSIze mformatIOn
about the factors contnbutmg to changes m valued manne and andromous speCIes and the
ecosystems on whIch they depend

The selectIOn of an IdentIfymg specIes also does not mean that the GEM program
WIll fund data acqulSltIOn for all factors necessary to understand changes m that specIes
through time The goal IS to deSIgn a project that IS as complete as possIble WIthout
concern for normal agency management function, or costs, or even technIcal feaSIbIlIty
TechnIcal feasIbIlIty and costs are dealt WIth m project program fine tumng and
Implementation The GEM project Identifies as completely as possIble what IS necessary
to understand change m the GEM speCIes, and m the process addresses the many other
speCIes and geophySIcal and chemIcal processes that contnbute to changes m the GEM
speCIes through time

7
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CRITERIA AND DEFINITIONS

Introduction" Selectmg and evaluatmg the GEM Project

In order to select a project for the GEM Morutonng Plan It IS necessary to have a
set of cntena to apply The explanatIOn for each GEM Morutonng Project should contam
a complete map of the mformatIOn needed to understand the roles of the specIes m the
ecosystems It occupIes, and to understand the mecharnsms of change m the GEM specIes
and allIed speCIes In many cases the mformatIOn necessary wIll not be avaIlable, and
those data gaps need to be specIfied In order to ensure that the map IS complete, the
project IS compared to a senes of lIsts of Important features m the ecosystem and the
mdividual specIes, and cntena appropnate to a "crossroads" GEM specIes project (See
Ecological Importance - ecolOgical mdicators under Cntena and DefirutIOns, below)

Human needs and Impacts, products, agency mandates
Human needs and Impacts, products, agency mandates

Agency Mandates
Legal

Manne Mammal ProtectIOn Act
Endangered SpecIes Act
Forest Practices Act
Clean Water Act
M-S FIshery Management and Conservation Act
Court orders
EnablIng legIslation ofTrustee CounCIl member agenCIes
Alaska State Constitution and TItle 16
Alaska Board of Fishenes and Game regulatIOns
Federal SubsIstence Board regulations
State and federal harvest regulatIOns
North PacIfic Anadromous Fishenes Treaty
PacIfic Salmon Treaty
MIgratory SpeCIes ConventIOns

Regulatory
Harvest lImItations - bIrds, fish, shellfish, mammals, manne algae, trees
Total Manageable Dally Loads TMDL's (non-pomt source pollutants)
PermIt applIcatIOns

Manne HabItat ProtectIOn
FIshery and Ecosystem-based Management
Contammants, Water QualIty and Food Safety
StewardshIp and Status of resources

PopulatIOn trends
PopulatIOn abundance
LIfe cycle and baSIC bIOlogy

8
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Human Needs
Economic

Subsistence resources
Commercial resources
Tourist resources
Recreational resources
Scientific resources (genes, medical models)
Commerce (navigation, weather)

Health
Public safety (navigation, weather)
Clean food
Clean water

Culture
Subsistence resources
Religious practice

Human Impacts
Oil and Gas Development
Commercial Fishing
Salmon Hatchery Issues
Recreation and Tourism
Subsistence harvests
Logging
Small-scale Spills of Toxic Substances
Roadbuilding and Urbanization
Global Climate Change

Products
Measures contributing to meeting human and agency needs, managing impacts

Human Impacts
Marine Habitat Protection
Fishery and Ecosystem-based Management
Contaminants, Water Quality and Food Safety
Stewardship and Status of resources
Legal
Regulatory
Economic
Health
Culture

Information relevant to human activities
Scientific resources
Navigation
Weather
Water Quality
Contaminants
Food Safety

9
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EcologIcal Importance - ecological Indicators

Conceptual basIS
LInkage to underlyIng ecolOgIcal process (local, regIonal, global)

Food
ProductIvIty (rate of productIon of food)

Pnmary prodUCtIVIty
Nutnents
MIXIng
SpecIes compOSItIon

Secondary
TertIary

Carbon transport and fate
NItrogen transport and fate

HabItat
LImItIng Factors

Temperature
SalImty
Current velOCIty
Water qualIty

Pollutants, contamInants
Removals

~ FIshenes
HabItat degradatIOn
Pollutants, contamInants
PredatIOn

LInkage to geophysIcal processes (local, regIOnal, global)
OceanographIc

UpwellIng
DownwellIng
MIxed layer depth
Frontal structure
Current dynamICS
OrganIC transport

Atmosphenc
Sea surface pressure (pDO and allIed phenomena)
WInd stress
PreCIpItatIOn
Runoff

RelatIOnshIps to other speCIes defined
LIfe cycle understood In relatIOn to geographIc range
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Usefulness ofmdIcator
How would It be used (regulatIons, pemllttmg, model mput, publIc safety)
Where would It be used (agencIes, publIc, pnvate)
How often would It be used?

Understandable (Meanmg and uses of values known)
QuantIfiable

Range of values known
Temporal and spatIal scales of change (spatIal statIstIcs)
Natural vanabIlIty separable from anthropogerucs (sIgnal to nOIse ratIO)
StatIstIcal propertIes

Accuracy and PreClSlon
Power
Robustness (statIstIcal)
Error (Type I v Type II)

Broadly applIcable
EcolOgIcal processes
BIogeochemIcal processes
GeographIc extent
Number ofrelevant speCIes
Number of products (management applIcatIons)

CompatIbIlIty
Interagency
InterdIscIplmary
Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (exIstmg tIme senes)
Sound theoretIcal baSIS
Comparable to establIshed mdIcators
Data collectIOn

Technology
LOgIStICS

Robustness
PerturbatIOns (urbaruzatIon, earthquake, )
TechnolOgIcal obsolescence
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GEM program mission, goals and themes

Geographic location
Northern GOA including watershed - marine linkages
Geophysical linkage
Migratory habitat ex-GOA

Understand changes in marine ecosystems
Detect long-term changes

Ecosystem health
Biological diversity

Understand causes of change
Human
Natural

Predict
Synthesize information from all sources

Track relevant work
Solve management problems
Enable sustainable use

Coordinate planning for research and monitoring
Identify gaps in knowledge
Prioritize data gathering efforts
Community stewardship

Integrate information gathering and utilization ~ L~~V'.."'S..
Leverage funding
Inform users
Community involvement ~ ~.,\\i( ...-tn....,~

Established link to GEM Theme
Harbor seal
Kittiwake-murre
Sandlance-herring-salmon

Addresses conceptual foundation
Population change = function of (food, habitat, removals)

12
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RelatIOn to other programs, leveraging

US Dept of Agnculture, Forest ServIce
US Department of Commerce, NatIonal Oceamc and Atmosphenc AdnumstratIOn
US Department ofDefense, Office ofNaval Research, Stenms Space Center

US Coast Guard
US Department of the Intenor
US EnvIronmental ProtectIon Agency
NatIonal SCIence FoundatIOn
State of Alaska

ADEC
ADF&G
ADNR
ADCED (Commurnty and EconomIC Development)
ADHSS (Health and SocIal ServIces)
UAFIUAA

IMS/SFOS
IARC (ArCtIC Research Center)

Nongovernmental OrganIzatIons - Hybnds
PWSSC
OSRI

,,~/ PWSRCAC
Transboundary OrganIzatIons
Global Chmate Change Research

Note Refer to GEM program document, sectIon N B (page 41)
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Gap analySIS - metadatabase

BasIC Ground Programs

ErratIcs

SatellIte Programs

(Please refer to metadatabase gUIde provIded m hard copy at the meetmg)

Note Please submIt mformatIon on rmssmg or erroneous mformatIon to
brenda hall@Ollsmll state ak us The SynopSIS of mformatIon needed to ImtIate contact
IS as follows

Project Project title goes here

DescnptIOn BaSIC descnptIOn of what, where, how, when and where

OrgamzatIOn Who conducts It and who pays for It?

Program Is It part of a larger coordmated effort?

Name Contact person
Address
Ph VOlce and fax
E-maIl

GeographIc locatIOn DeCImally coded latItudes and longItudes

14
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Major themes of the momtorIng plan

Example themes and projects have been chosen to test the abIlIty oftms approach to
coordmate, mtegrate and foster the synthesIs ofmanne related research m the northern
GOA Example projects have been selected to Illustrate the conceptual foundation that
populatIOn change IS a consequence of changes ill food, habItat or removals by harvest or
predators, and related factors Both themes and projects are a "first cut" based on
comments receIved dunng development of the GEM program document and other
consIderatIons

Harbor seal theme

Narratlve ofharbor seal prOTect 1

TItle UnderstandlIlg changes m harbor seal populahons m the Northern
GOA

ObjechveS Populahon

1 To track populahon change seals m a senes of regronal
mdex SItes through counts of molhng harbor seals

Food and produchon

2 Regronally, to IdentIfy major prey Items, ulhmate carbon
sources, and hme spent foragmg

3 Regronally, to quantIfy reproduchve success, mcludmg
juverule SurvIVal trends

HabItat

4 IdentIfy major foragrng areas

Removals

5 To develop mdices of SubsIstence harvest and predahon

6 Develop survIval model

15



Focus Group Work Book: Draft GEM Monitoring Plan, July 19,2000

7. To periodically determine tissue concentrations of
bioaccumulated contaminants and to measure possible
response biomarkers.

Geographic areas:

PWS, Cook Inlet, Kodiak Island

Agency activity:

Current::
ADF&G doing molt counts in PWS in FY2000; NMFS has done
counts on Tugidak Island (near Kodiak Island) back into the 1980s.

Proposed Partnership in future:
Agencies to do molt counts in all three areas; logistical support for
collections. GEM to do diet foraging and carbon source work,
harvest and predation efforts and collect tissue samples for
contaminants.

Community Activity:

Other harbor seal projects?

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

The criteria have been applied to the example harbor seal project described in the
narrative following the check list examples.

Project check list example: Human needs and impacts, products, agency mandates

Project Title: Prince William Sound Harbor seal enumeration
Human needs and impacts, products, agency mandates

Remark P = Present, A = Absent
Agency Mandates

P Legal
P Regulatory
P Marine Habitat Protection
P Fishery and Ecosystem-based Management
P Contaminants, Water Quality and Food Safety
P Stewardship and Status of resources
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( Human Needs

"'- P EconomIC
P Health
P Culture

P Human Impacts

P Products

Pro/ect check lzst example Lznkage to underlyzng ecologIcal process
Harbor Seal Theme
Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

EcologIcal Importance - ecolOgIcal mdicators

Conceptual basIS

P
P
P
A
P

, P
"- /

A

A
A

A

A
A
A

A

P
P
ALL
HIGH
?

P
A, --'

LInkage to underlymg ecolOgIcal process (local, regIOnal, global)
Food
HabItat
Removals
LInkage to geophysIcal processes (local, regIonal, global)

RelatIOnshIps to other specIes defined
LIfe cycle understood m relatIOn to geographIc range
Usefulness ofmdlcator

How would It be used (regulatIOns, permlttmg, model mput, publIc safety)

Where would It be used (agencIes, publIc, pnvate)
How often would It be used

Understandable
Meanmg and uses ofvalues known

QuantIfiable
Range ofvalues known
Temporal and spatIal scales of change (spatIal statIstIcs)
Natural vanabllIty separable from anthropogemcs (SIgnal to nOIse ratIo)

StatIstIcal propertIes
Broadly applIcable

EcolOgIcal processes
BIOgeochemIcal processes
GeographIC extent
Number ofrelevant speCIes
Number ofproducts (management applIcatIOns)

CompatIbIlIty
Interagency
InterdlsclpImary
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Interstate
InternatIOnal

RelIabIlIty
EstablIshed performance (exIstmg tIme senes)
Sound theoretIcal basIS
Comparable to establIshed mdicators
Data collectIOn
Robustness

Project check lzst example GEMprogram mzsszon, goals and themes
Harbor Seal Theme

Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

GeographIc locatIOn
YES Northern GOA

Geophysicallmkage
MIgratory habItat ex-GOA

Understand changes m manne ecosystems
Detect long-term changes
Understand causes of change
PredIct

SyntheSIze mformatIOn from all sources
Track relevant work
Solve management problems
Enable sustamable use

Coordmate planrung for research and momtonng
IdentIfy gaps m knowledge
PnontIze data gathenng efforts
CommunIty stewardshIp

Integrate mformatIon gathenng and utIlIzatIon
Leverage fundmg
Inform users
Commumty mvolvement

EstablIshed lmk to GEM Theme
Harbor seal
KIttIwake-murre
Sandlance-hemng-salmon

Addresses conceptual foundatIOn
P PopulatIon change = functIon of (food, habItat, removals)
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PrOTect check lzst example Relatzon to other programs, leveragmg

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

A US Dept of Agnculture, Forest ServIce
A US Department of Commerce, NatIOnal Oceamc and Atmosphenc

AdmillistratIOn
A US Department of Defense, Office ofNaval Research, StennIS Space

Center
A
A
A
A

P
P

P
?

A
A
A

US Coast Guard
US Department of the Intenor
US EnvIronmental ProtectIOn Agency
NatIOnal SCIence Foundation
State of Alaska

ADEC
ADF&G
ADNR
ADCED (CommunIty and EconomIc Development)
ADHSS (Health and SocIal ServIces)
UAFfUAA

IMS/SFOS
rARC (Arctic Research Center)

Nongovernmental OrganIzations
PWSSC
OSRI
PWSRCAC

A Transboundary OrganIzations
? Global Chmate Change Research

PrOTect check lzst example Gap Analysls

Harbor Seal Theme
Project TItle Pnnce Wl1ham Sound Harbor seal enumeratIOn

P ProVIdes MIssmg BaSIC Ground Project
P ProVIdes MIssmg ErratIC

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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KIttiwake/murre theme

Narratzve ofkzttzwakelmurre prozect 1

TItle Changes In colomal seabIrds In the Northern GOA

ObjectIves PopulatIon

1 Measure changes In populatIons (productIon) of colomal
sea bIrds In the northern GOAA

2 Regionally, to quantIfy reproductIve success, including
fledging success In a surface-feedmg and In a dIVing seabIrd

Food

3 Regionally, to IdentIfy major prey Items, food qualIty, and
tIme spent foragmg for a surface-feeding and for a dIVing
seabIrd

HabItat

4 To IdentIfy major foragmg areas and ultImate carbon
sources

Removals

5 To develop indICeS of predatIon

7 To penodically develop estImates of seabIrd SUrvIVal at
major colomes

8 To penodically determme tIssue concentratIons of
bIOaccumulated contamInants and to measure pOSSIble
response bIOmarkers

GeographIc areas

PWS, Cook Inlet, KodIak Island
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Agency activIty

Current

PWS USFWS, MIgratory BIrd Program, has a long-term population
data set (back to 1985) for 27 kithwake colorues m PWS that
mcludes 2 surveys one m early sprmg for population counts and
one m August to count cmcks/nest More mterusve studIes are
carned out at Shoup Bay (also m PWS) that mclude dIet

KodIak Island An annual survey IS made to estImate population
SIZes and productivIty for black-legged Klthwakes m one VISIt per
year at 15-20 colorues At PorpOIse Rocks counts of red-faced and
pelagiC comorants and common murres are also made

Cook Inlet/KenaI Coast USFWS AMR (Alaska MarItIme Refuge)
has a plan for domg annual surveys at East Amatuh Island (Barren
Islands, Outer Cook Inlet) and surveys every 3-5 years at the
Chiswell Islands ( off KenaI Coast) and Cmsik Island ( m ffilddle
Cook Inlet) Annual surveys mclude tImmg of nesting, fledgmg
tIme, production (cmcks per nest) and prey IdentIfIcation Surveys
on a 3-5 year penodicity mclude prodUCtiVIty (cmcks per nest,
tImmg of fledging (estimated) See SeabIrd morutormg plan for the
Alaska MarItime Refuge File document, USFWS, AMR, Homer
Alaska There are also mstoncal counts (back to 1984) of 4 specIes of
seabIrds at Gull Island m Kachemak Bay

Proposed Partnersmp m future

PWS
AgencIes to do Annual counts and prodUCtiVIty for surface
feeder (Black-legged kithwakes) at 27 colorues

GEM penodic estimates of dIet composItion and quahty,
ultImate carbon sources and predation estImates(lf possIble)
penodic estimates of survIval at selected colorues Collects
samples for blOaccumulatIng contaffilnants

KodIak Island
Agency to do annual counts and prodUCtiVIty for black­
legged kIttIwakes at 15-20 colorues on KodIak Island

GEM as for PWS
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Cook Inlet I Cluswells

Agency to do Annual populatIon and prodUCtIvIty surveys
kIttIwakes and murres at East Amatuh Island, PopulatIon
and productIVIty surveys at Gull Island Cluslk Island and
Cluswell Islands every 3-5 years

GEM as for PWS

Commuruty ACtIVIty?

Other kzttzwake/murre prOTects?

22
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Sandlance/herrmg/salmon theme

Narratlve ofsandlance/herrzng/salmon prolect 1

TItle Understandmg changes m forage fIsh populations m the Northern
GOA

ObjectIves PopulatIon

1 To quantIfy reproductive success m herrmg

2 To develop mdices of age 0+, 1+ and 2+ herrmg
abundance from aenal surveys m all regions

3 To track populatIons of non-commercIal forage fIsh (e g,
capelm, sandlance) by use of small mesh surveys, aenal
surveys, halIbut stomach analyses

Food

4 Regionally, to IdentIfy major prey populatIons (plankton),
and major spawmng areas for stocks of PacIfIc herrmg

5 To track changes m oceanograpruc and ahnosphenc
condItIons that control food supply

HabItat

6 To use the PWS cIrculation model to SImulate larval
dIsperSIOn m PWS

7 To IdentIfy major foragmg areas and ultimate sources of
carbon

Removals

8 To estImate larval SUrvIVal and JUvemle overwmtermg
survIval for PacIfIc herrmg

9 To track commercIal harvest for PacIfIc herrmg
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Geograpluc areas
I

Agency activIty

PWS, Cook Inlet, KodIak Island

Current

PWS ADF&G does aenal surveys of mIles of spawn, conducts a
test fIshery and samples the commercIal catch for age and weight­
at- age for PacIfIc herrmg Stock SIze estimated from ASA model

KodIak Island ADF&G samples the commercIal catch for age and
weight-at-age Llffilted aenal surveys are carned out for Iffiportant
stocks(Ugarnk Bay)

Cook Inlet/KenaI Coast ADF&G samples conducts a test fIshery
for roe content/qualIty and samples the commercIal catch for age
and weight-at-age Aenal surveys are carned out for Important
stocks Effort IS concentrated m Kaffilshak Bay, and a lesser effort
on remnant stock m Katchemak Bay Stock SIze estImated from
ASAmodel

Proposed Partnerslup m future

AgencIes to do ADF&G AerIal survey for ffilles of spawn
Age and weight-at-age Stock SIze estimates All on annual
basIS Partial support for small mesh surveys m PWS (new)
ProvIdes samples for contaffilnant and lIpId analyses

PWSAC Continues plankton watch

GEM For PacIfIc herrmg 1 Run plankton model to forecast
sprmg-summer bloom, 2 Run cIrculation model to forecast
larval dIspersIOn, 3 Carnes out aenal survey for JuvenIle
herrmg age slass estimates, 4 Estimates overwmtermg
suvival from model and fIeld collections at end of growmg
season Deterffilnes ultimate carbon sources Conducts small
mesh surveys and bIOmass estimates from hydroacoustIcs
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KodIak Island

AgencIes to do Aenal survey for mdes of spawn Age and
weight-at-age Stock SIze esnmates Samples for hpid
content, end of season whole body energy contnet and
contaffilnants

GEM estlmates hpid content, ulnmate carbon sources,
supports expanded plankton watch, eshmates ovewmtermg
survIval from model and end-of-season whole body energy
content

Cook Inlet I Cruswells

AgencIes to do Aenal survey for ml1es of spawn Age and
weight-at-age Stock SIze estlmates Samples for hpid
content, end of season whole-body-energy content and
contaffilnants

GEM esnmates hpid content, ulnmate carbon sources,
supports expanded plankton watch, esnmates ovewmtermg
survIval from model and end-of-season whole body energy
content

Commumty Acnvity ?

NarratIve ofsandlaneelherrmg/salmon pro/eet 2

TItle Changes m annual plankton producnon m the Northern GOA

ObJecnves Populanon

1 Regionally, to measure pnmary producnvity m nearshore, shelf
and GOA waters

2 To predIct phytoplanton and zooplankton blooms m PWS, CI
and KodIak Island area WIth 2-d models usmg oceanograpruc and
meterologIcal data

3 To measure settled volume of plankton from weekly tows durmg
the growmg season m representative coastal areas
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4 To collect synoptIc data on chlorophyll a from SeaWIfs satellIte
and to track subsurface cholorphyll a concentratIons m shelf break
enVIronments

Food and habItat

5 To measure atmosphenc and

6 To do zooplankton samplmg at representatIve regIonal statIons
m all areas

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency actIvIty

Current

PWS PWSAC does plankton watch from 5 hatchery locatIons
Wmd data for plankton model are available from NOAA buoys m
PWS tanker channel (Potato Pomt, Bhgh Reef, MId-sound, Seal
Rocks) FAA statIons at WhIther and Valdez also supply wmd data
of lesser relevance to central PWS

KodIak Island FOCI program (NOAA) m Shehkof StraIt collects
some data on plankton and atmospherIC and oceanographIc
condItIons

Cook Inlet/KenaI Coast No ongomg actIvItIes have been
IdentIfIed

Shelf and shelf break Atmosphenc data from NOAA weather
buoys, other data from GLOBEC studIes on Seward lme
(NSF/NOAA) Plankton data from CPR m north PacIfIc (NPRB m
2000-2001)

Proposed PartnershIp m future

AgenCIes to do NOAA contInues to make avaIlable weather
data from central PWS, Cook Inlet and other locatIons
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PWSAC Conhnues plankton watch

GEM 1 Run plankton model to forecast sprmg.:summer
bloom, 2 Run cIrculahon model,

KodIak Island

PossIble conhnued oceanographIc data from FOCI program
m Shehkof StraIt

GEM as for PWS, but no crrculahon model

Cook Inlet!ChIswells

AgenCIes to do NothIng yet IdentIfIed

GEM as for PWS except for crrculahon model

Commuruty AchvIty ?

Other sandlaneelherrzng/salmon prO/eets ?

Other themes...?
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APPENDIX A LETTER OF INVITATION

Dear Fnends

As many of you are aware, the Exxon Valdez 011 SpIll Trustee CouncIl IS m the process
of developmg a long-term research and momtonng program for the northern Gulfof
Alaska The CouncIl's goal IS to fund tills program forever, usmg the earnmgs from
mvestment of the remammg EVOS settlement funds The first phase of developmg thIS
program was a draft document descnbmg the VISIon, goals, and framework for such a
program That document IS now under reVIew by the NatIonal Research CouncIl and IS
avaIlable from us m hard copy or on the web at
http //www OllsPl11 state ak us/future/gem htm

WhIle the NRC reVIew of the overall program IS underway, we are developmg a first
draft of an actual momtonng plan for the ImtIal years of the program Our goal IS to
bnng together resource managers, SCIentIsts, and local stakeholders and experts m three
regIOnal focus groups Focus groups are mtended to have a mIxture oflocal geograpillc
knowledge and other relevant knowledge such as commercIal fishmg, WIldlIfe
management and oceanography Attendance IS open to all mterested persons

Startmg from a "straw draft momtonng plan," the focus groups WIll be asked to address
the nuts and bolts of how tills momtonng plan IS to be bUIlt, as well as to IdentIfy speCIfic
momtonng projects and products The results of the focus group meetmgs WIll be used to
move from the "straw draft" plan mto a draft momtonng plan by mId-September That
draft WIll be the startmg pomt of an mtenslve two-day work seSSIOn October 10-11 m
Anchorage

We need your help m tills effort Dates for the focus groups have been dIfficult to pm
down due to everyone's busy summer schedules, but these are the dates we have Just now
been able to confirm Wednesday, July 19 for Prmce WIlham Sound, Wednesday,
July 26 for Cook Inlet, and Tuesday, August 1 for Kodiak All three meetmgs WIll be
held m Anchorage

You have been IdentIfied to attend the Pnnce WIlham Sound focus group Please
confirm WIth Brenda Hall at the EVOS RestoratIOn Office
(brenda hall@OllspIll state ak us or 907-278-8012) as soon as pOSSIble If you WIll be able
to attend Part of our work WIll be aSSIsted by computer projected ArcVleW maps, so It
would be deSIrable for you to attend m person, rather than by teleconference If at all
pOSSIble If you thmk you could contnbute more at a dIfferent group or one of the other
dates works better for you, please let Brenda know that also If there are others you th1nk
mIght be good contnbutors, pass thIS message on and ask them to contact us Please
come prepared to focus your attentIOn on developmg a momtonng plan for the north Gulf
of Alaska, and espeCIally Pnnce WIlham Sound Folks WIth a "bIg pIcture" pomt of VIew
are encouraged to work WIth those WIth regional mterests
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.r AddItIonal matenals WIll be sent to you pnor to the meetmg Some funds are aVaIlable
~ j for travel, especIally for non-agency folks Contact Brenda for addItIonal mformatlOn

Thank you for your asSIstance m thIS effort

Smcerely,

Molly McCammon

"'- I

29



Focus Group Work Book Draft GEM MOnitoring Plan. July 19.2000

/" APPENDIX B CHECKLISTS FOR REVIEW OF OVERALL
"'- ~ MONITORING PLAN (DRAFT)

Once the overall draft momtonng plan has been assembled for the first tIme, the
followmg check lIsts would be used to reVIew the collectiOn of proposed projects as a
whole m order to look for gaps WIth respect to a number of Important features

KInds of observatIOns
1 Abundance

a adults
b Juvemles

2 SIze, age, weIght
3 Energetics,

a calonc content
b lIpId content

4 Stable Isotopes
TrophIc structure
Foodongm

5 Contammants
6 BIOmarkers

Species or GuIlds
I Crustaceans, epIfauanal
2 Manne demersal Gadids (cod, pollock)
3 Anadromous fishes salmon
4 Harbor seals and sea otters
5 KIttIwakes, Lands - surface feeders
6 Murres - Aicids - dIvmg bIrds
7 Intertidal Fucus and mussels (fixed ammals and plants)
8 IntertIdal MobIle ChItons Limpets, sea urchms, sea stars
9 SubtIdal, shellfish, polychaetes, mfauna, crustaceans
10 Forage fish Hemng, salmon, sandlance, capelm

Geographical ProVinces- RiparIan, freshwater
1 Rtpanan
2 IntertIdal
3 LIttoral zone subtidal, nearshore
4 NeretIc
5 Shelfbenthos
6 ShelfpelagIc
7 Slope pelagIc
8 Slope benthos
9 Abyssal pelagiC (oceanIc / pelagic)
10 Abyssal bethic

~/
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DIsciplinary Areas of Study

BIOlogy
PopulatIOn DynamICS
PhysIology
TrophIc DynamICS
EcolOgical energetics
BIOlOgical Oceanography
Fishenes Oceanography

GeophysIcal SCIences
PhysIcal Oceanography
ChemIcal Oceanography
Atmosphenc SCIences

Trophic dynamics

1 dIet composItion! spp + geographic ongm
2 trophic level
3 food quahty + energetics
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Abstract We compared post-spIll densItIes ofmarme bIrds m Pnnce WIlham Sound

from 1989, 1990, 1991, 1993, 1996, and 1998 to pre-spIll densItIes from 1984-1985 Post-spIll

densItIes of several speCIes of manne bIrds were lower than expected m the OIled area ofPnnce

WIlham Sound when compared to densItIes m the unoIled area These negatIve effects contmued

through 1998 for five taxa cormorants, goldeneyes, mergansers, PIgeon GUIllemot (Cepphus

columba), and murres Black Oystercatchers (Haematopus bachmam) and Harlequm Ducks

(Hzstrzomcus hzsfrzomcus) exhIbIted negatIve effects m 1990 and 1991 Loons showed a weak

negatIve effect m 1993 Black-legged KIttIwakes (Rzssa trzdactyla) showed relatIve decreases m

1989, 1996, and 1998 whIch may have been caused by ShIftS m foragmg dIstnbutIOn rather than

declmes m populatIOns Glaucous-wmged Gulls (Larus glaucescens) showed posItIve effects m
•

most post-spIll years Murrelets and terns showed relatIve mcreases m 1993, 1996, and 1998,

Generally, taxa that dIve for theIr food were negatIvely affected, whereas taxa that feed at the

surface were not Effects for some taxa were dependent upon the spatIal scale at whIch they were

analyzed Movements of buds and the mosaIC pattern of OIlmg reduced our abIhty to detect

OIl-SPIll effects, therefore are results may be conservatIve Several manne bud speCIes were

negatIvely affected at the populatIOn level and have not recovered to pre-spIll levels nme years

after the 011 spIll The reason for lack of recovery may be related to perSIstent 011 remammg m

the enVIronment and reduced forage fish abundance

Key words loons, long-term, ozl spzll, ozlzng zmpacts, oystercatchers, seabzrds,

waterfowl
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INTRODUCTION

Due to concern about potentIal envIronmental effects of 011 development m Pnnce WIlham

Sound (PWS), the US FIsh and Wlldhfe ServIce assessed manne bIrd populatiOns m PWS m

1972 (Dwyer et al 1976) and agam m 1984-1985 (Irons et al 1988) On Good Fnday, 24 March

1989, TN Exxon Valdez ran onto Bhgh Reefm PWS, approxImately 60 km from Valdez About

4 X 106 hters ofNorth Slope crude 011 entered the waters ofPWS before the remamder of the

cargo could be off-loaded to another Oll tanker The sp111 was the largest recorded m US waters

and there was much concern about Its effects About 30,000 ol1ed bIrd carcasses were found m

the spIll area by 25 September 1989, the most bIrds ever pIcked up after an Oll spIll (platt and

Lensmk 1989, Platt et al 1990) Large numbers of carcasses of dlvrng bIrds, such as loons,

grebes, cormorants, sea ducks, murres, murrelets, and PIgeon GUlllemots (Cepphus columba),

and surface feedmg bIrds such as Procellands and gulls were found (platt et al 1990) There
,,~

were several estImates ofthe total manne brrd mortahty (platt et al 1990, EcologIcal Consultmg,

Inc 1991), but Platt and Ford's (1996) best estImate was that about 250,000 brrds dIed, 74% of

whIch were murres

The magmtude of lethal OlI-sPlll effects on marme bIrds can be determmed usmg three

general approaches (1) measure the dIfferences m pre- and post-spIll populatiOns, (2) estImate

from carcass loss and recovery rates at the tIme of the spIll, and (3) extrapolate from carcass

loss/recovery expenments from other spIlls (platt and Ford 1996) The first approach can be

used to look at ImmedIate and long-term effects, but requrres pre-sp111 data The latter two

approaches are best to determme ImmedIate effects and do not reqUlre pre-spIll data Statistical

methods for determmmg the effects of an envIronmental perturbatiOn usmg pre-perturbation data
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have been developed and refined m the past two decades Green (1979) and Skalski and

McKenzIe (1982) developed the BACI (Before, After, Control, Impact) desIgn to evaluate the

effects of planned development, wrnch has smce been modIfied (Stewart-Oaten et al 1986,

Stewart-Oaten et al 1992, WIens and Parker 1995) Because there were data on bud populatIOns

In PWS before the spIll (1984-1985), the effects on the populatIOns could be InvestIgated usmg a

BACI type deSIgn The BACI study deSIgn was fulfilled by companng manne bud densItIes

before the spIll to marme bIrd densItIes after the spIll Un01led areas of PWS served as a control

and OIled areas served as the Impacted zone

To evaluate potentIal effects of the Exxon Valdez 011 spIll on summer resIdents m PWS,

the U S FIsh and WIldhfe ServIce conducted bIrd surveys m 1989, 1990, 1991, 1993, 1996, and

1998 The ObjectIve of thIS study was to determme whether the 011 spIll affected the summertIme !"i'
densItIes of manne bIrds m the path of the 011 spIll m PWS and to assess the duratIOn of the

Impacts

METHODS

STUDY AREA

PrInce WIlham Sound IS a protected body of water (ca 10,000 km2
) located In the northern Gulf

of Alaska It IS charactenzed by rnghly convoluted shorelmes composed of deep fiords and large

Islands With tIdes as great as 6 m The manne bIrd fauna ofPWS IS nch and dIverse (lsieib and

Kessel 1973) The 1972 summertIme marme-bird populatIOn estImates ofPWS were 629,000

(KlosIewski and Lamg 1994) The study area used m the present analyses mcluded waters of

PWS withm 200 m of shore (FIg 1) We used shorelme data because those transects were

surveyed by the same method before and after the 011 spIll

5
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SURVEY METHODS

Dunng the summers of 1984 and 1985, Irons et al (1988) surveyed the entIre shorelme ofPWS

except for the southern sIdes of Montague and Hmchmbrook Islands and a few transects that

were mIssed The shorelme was dIVIded mto 772 transects Transects were located by

geographIc features, such as pomts of land, to facIhtate onentatIOn m the field and to separate the

shorelme by habItat type All transects were 200 m WIde, but vaned m length, the mean transect

length was 6 km, and they ranged from 1 to 30 km

Survey methodology developed for surveys m 1984-1985 (Irons et al 1988) was used

throughout tills study Surveys were conducted from 7 7-m boats travelmg at speeds of 10-20 km

hr I Two observers on each boat counted all bIrds and mammals detected m a samplmg wmdow
l

100 m on eIther SIde, 100 m ahead, and 100 m overhead of the vessel Observers also recorded

bIrds and mammals SIghted on land WIthm 100 m of the shore Observers scanned contmuously

and used bmoculars to aId m speCIes IdentIficatIOn Most transects were surveyed when wave

heIght was < 0 3 m, no surveys were conducted when wave heIght was > 0 6 m

Post-spIll surveys were conducted m July of 1989,1990, 1991 (KlosIewskl and Lamg

1994), 1993 (Agler et al 1994), 1996 (Agler and Kendall 1997), and 1998 (Lance et al 1999)

These surveys all used the same methodology as used by Irons et al (1988), however only a

portIOn of the PWS shorelme was surveyed post-spIll KlosIewskl and Lamg (1994) randomly

selected 25% (187) of the total 742 shorelme transects for the post-spIll surveys m 1989 An

addItIOnal 25 shorehne transects from western PWS were randomly selected and added m July

1990 to mcrease the preclSlon of estImates from the OIled zone Observers m all years were

expenenced at IdentIfymg marme bIrd speCIes and were tramed usmg the same protocol
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DATA ANALYSIS

Pre- and post-spIll bud densItIes were estimated from surveys that were conducted on the same

transects before and after the spIll We chose transects (n = 146) that were surveyed dunng a

comparable penod (m July and early August, when bud numbers are relatIvely constant, K J

Kuletz, unpubl data) pre- and post-spIll To determme wmch transects were OIled, we used data

from the Shorelme Cleanup Assessment Team m 1989 (these data were agreed upon by

government and Ex'(on-sponsored SCIentIsts to be the best assessment of OIled shorehnes)

The dIstnbutIOn of the unOIled transects were such that 21 % were WIthIn the general OIled

area and 73% were withm a 20-krn buffer around the OIled area The rest of the transects were

scattered m the western and northern portIOn ofPWS (FIg 1)

The BACI deSIgn IS dependent upon havmg a comparable reference area to compare to

/ ~) the oIled area Beaches are not oIled m a random fashIOn, so the mvestigator IS faced WIth the
"'-----

problem of selectmg a reference area that IS SImIlar to the oIled area It was fortunate that not all

ofPWS was OIled so that the unolled portIOns could be used as a reference area, however, even

WithIn PWS all areas are not the same DenSIties of some buds are dIfferent on Islands and m

fiords (Irons et al 1985) However, the BACI analysIs does not reqUIre that the OIled and unOlled

areas are the same, Just that changes, m the absence of an 011 spIll, would be slffiIlar

To help ensure that our reference area was SImIlar to the OIled area, we used cluster

analysIs to select a group of transects WIth SImIlar pre-spIll bIrd denSItIes that was then spIlt mto

oIled and reference groups Euchdean dIstance was used as the simIlanty metnc, and average

lmkage was used to Jom clusters (SAS InstItute Inc 1988) We chose transects that clustered

together at or below the Euchdean dIstance of 1 0, resultmg m a subset of 123 transects m a
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smgle cluster In 1989, only 108 of the 123 transects were used because fewer transects were

surveyed m 1989 than m later years

We also exammed shorehne types of transects m both zones to help detennme whether

(

the reference and oIled areas were SImIlar We used the deSIgnatIOns from the Pnnce WIlham

Sound Envuonmental SenSItIvIty Maps (produced by Research Plannmg Inc, ColumbIa, South

Carolma) to categonze the shorelme type for each transect One hundred and eIghteen of the 123

transects fell mto one of four categones When more than one shorelme type occurred m a

transect, the most prevalent type was used AnalySIS mdIcated that the frequenCIes of shorelme

types m the oIled and unOIled areas were not dIfferent (X2
3 = 4 1, P = 0 25) The shorehne

categones and the number of transects m the OIled and reference areas, respectIvely, were as •

follows exposed rocky shores (18, 9), exposed wave-cut platfonns m bedrock (14, 6), gravel
/ ~

~ ) beaches (25, 19), and sheltered rocky shores (12, 15)

Fourteen taxa were analyzed for 011 spIll effects m thIS study We chose to analyze

speCIes or speCIes groups that had ca 25 or more mdIvIduals spread over several transects m

pre-spIll surveys, SImIlar to the cntena used by Murphy et al (1997) Some bud speCIes that

were SImIlar m appearance and vulnerabIhty to 011 (Kmg et al 1979) were grouped by genus for

analyses (AppendIX 1)

When companng oIled areas to un0I1ed reference areas, the abIhty to detect 011 spIll

effects on bIrds IS affected by the magmtude of the bIrds' movements and the mOSaIC pattern of

0I1mg that occurred m PWS IndIVIdual bIrds whose home ranges bIsected the OIled-un0I1ed

border reduced our abIhty to detect 011 spIll effects The mfluence of buds' movements vaned

accordmg to the scale that the bIrds moved, therefore It was Important to analyze the data at the
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proper spatIal scale
\"-.../

To mvestIgate the consequence of spatIal scale on detectmg 011 spIll effects, we analyzed

the data at three dIfferent spatlal scales coarse, medIUm, and fine Our coarse scale consIdered

all shorelmes WIthm the outer boundary of the general oIled area ("OIled", KlosIewsla and Lamg

1994) The medIUm scale was created by combmmg one to five transects mto groups of transects

to create areas SImIlar m SIze to the bays used by Murphy et al (1997) The fine scale sImply

used a smgle transect as the sample umt To compare results from our study (where data were

analyzed at three scales) to other studIes (where data were analyzed at one scale), we determmed

that a taxon exhIbIted an 011 spIll effect only If there were at least three sIgmficant results for that

taxon rather than one The ChI square analysIs on shorelme types m OIled and reference areas

was conducted usmg the medIUm scale

We deCIded a pnon to use an unconventIOnal alpha level of 0 20 to help balance the Type

I and Type II errors and to allow us to compare our results to studIes of the short-term effects of

the Enon Valdez 011 spIll on manne bIrd populatIOns, where an alpha level of 0 20 was used

(WIens et al 1996, Day et al 1997, Murphy et al 1997) A consequence of conductmg many

statlstlcal tests IS that by chance alone some of the results may be statlstIcally sIgmficant

Accordmgly, m thIS paper we looked at patterns and the strength of sIgmficant results and

mterpreted those patterns m hght of our knowledge of lIfe mstones of the affected taxon

We compared the pre-spIll bIrd denSItIes to bIrd denSItIes for each post-spIll year

Because of the nature of the data It was necessary to use two dIfferent statIstlcal methods to

analyze the data at three scales For the fme and medmm scales, we used a two-taIled (-test, and

for the coarse scale, we used a ratIO estlmator WIth a two-taIled z-test

9



We followed a sImIlar approach used by Murphy et al (1997) for testmg for 011 spIll
'-~/

effects at fine and medIUm scales We used a BACI-type deSIgn (Green 1979) and dId a paIred

companson on the bIrd densitles measured m the same transects (fine scale) or on the same group

of transects (medIUm scale) before and after the 011 spIll, then compared the mean dIfferences for

the OIled area and reference area If the bIrd denSItIes were lower m the oIled area post-spIll than

e,<pected based on the pre-spill/post-sPIll change m the reference area, It was consIdered a

negatIve 011 spIll effect If the bIrd denSItIes were hIgher, It was consIdered a pOSItIve effect

Recovery of an mJured taxa was defined as lack of an effect (Murphy et al 1997) ThIS approach

to detectmg effects and recovery puts the burden of proof on the data to demonstrate an effect,

but not to demonstrate recovery, whIch IS a fairly lIberal defmItIOn of recovery and not conSIstent

With the reqmrements to show an effect

The constant 0 167 was added to all denSIty estImates to aVOId calculatmg a log of zero,

and adjusted denSItieS (N km 2 of transect), d, were then transformed by In(d) (Murphy et al

1997)

To determme the amount of change pre- to post-spIll at the fine and medIUm scales, 0" we

subtracted the log bIrd denSIty for each transect or group, post-spIll, from the log bIrd denSIty for

the correspondmg transect or group, pre-spIll

0/ = In[d(post- spzll)]-ln(d(pre- spzll)]

Standard two-sample two-tailed t-tests were used to compare the mean of the

differences,oo and ou ,between oIled and reference areas, respectIvely

To detect 011 spIll effects at the coarse scale, we agam used a BACI analySIS for all
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transects In an "Oiled" area relatIve to all transects In a reference area for pre- and post-spIll We
,
"'--~

used the estImator for the ratIO of random vanables (ratIOs of totals of bIrd counts to area

surveyed In an "Oiled" area relatIve to a reference area, pre- and post-spIll) (Cochran 1977) Data

were not transformed to loganthms The statIstIcal methods are not easIly referenced to standard

textbooks and are descnbed In more detaIl In AppendIx 2

Power of the statIstIcal tests was calculated for a 50% reductIOn (or eqUIvalently a 2-fold

Increase, after Murphy et al 1997) III denSItIes relatIve to the mean dIfferences In the reference

area, pre-spIll versus post-spIll for each taxa for each year Methods based on normal theory for

approxImatmg power of two-sample t-tests and z-tests were used (Zar 1984) EstImated

vanances for the Oiled and reference areas were used m the approXImatIOns

Two taxa (Black Oystercatcher and PIgeon GUIllemot) had 2: 50% power to detect these

effects for all three scales and all years (AppendIX 3) SIX taxa (loons, cormorants, scoters,
"'-----

goldeneyes, Bald Eagles, and murres) had 2: 50% power to detect effects for all years at the fme

and coarse scales All taxa had at least 2: 50% power to detect effects at the fme scale (AppendIX

3) SCIentIfic names of bIrds are gIven In AppendIx 1

RESULTS

OIL SPILL EFFECTS

General patterns andperSIstence ofeffects Fourteen manne bIrd taxa were analyzed for 011 spIll

effects The effect was conSIdered negatIve If bIrd denSItIes were lower In the OIled area after the

011 spIll than expected based on observed changes m the reference area The effect was

conSIdered pOSItIve If bud denSItIes were hIgher In the Oiled area after the 011 spIll than expected

based on observed changes In the reference area We conSIdered there to be no effect, Ifbrrd
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densItIes were not dIfferent m the OIled area after the 011 spIll than expected based on observed

changes m the reference area If bIrd populatIOns changed by random chance we would expect to

see 33% of the taxa to fall mto each category Of the bIrds analyzed, nme taxa (64%) showed a

negatIve effect, two (14%) showed no effect and three (21 %) showed a posItIve effect (FIg 2,

AppendIx 4) Loons, cormorants, Harlequm Ducks, goldeneyes, mergansers, Black

Oystercatchers, Black-legged KIttIwakes, murres, and PIgeon Gmllemots were negatIvely

affected Scoters and Mew Gulls, showed no effect Glaucous-wmged Gulls, murrelets and terns

showed a posItIve effect

Of the mne taxa that showed negatIve effects, several contmued to show effects through

1998 PIgeon Gmllemots, murres, cormorants, goldeneyes, and mergansers showed negatIve

effects m most years from 1989 to 1998 (FIg 2) Harlequm Ducks showed negatIve effects m

1990 and 1991 Black Oystercatchers showed negatlve effects m 1990, 1991, and 1998 Loons

showed weak eVIdence of a negatIve effect m 1989 and 1993 Black-legged KIttIwakes showed

negatIve effects m 1989, 1996, and 1998, wIth a posItIve effect m 1993

Effects relatIve to foragzng style The OIlmg effects relatIve to foragmg style were

dramatIC Seven of the mne taxa that feed by dIvmg underwater showed negatIve OIlmg effects

(FIg 2, AppendIX 1) Of the four taxa that feed at the surface of the water, two showed a posItIve

OIlmg effect, one showed no effect, and one showed a negatIve effect Black Oystercatchers,

wruch forage on molluscs and other mvertebrates m the mtertIdal, showed a negatIve OIlmg

effect

Comparzson ofspatIal scales The total number of sIgmficant negatIve effects detected

were slIghtly greater at the medIUm scale than at the fme and coarse scales SIgmficant negatIve
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effects numbered 29,24, and, 25, respectIvely (FIg 2) At the taxon level, there were some

ObVIOUS dIfferences m the effects that were detected among scales Cormorants and PIgeon

GUlllemots, whIch forage over short dIstances dunng the summer (Kuletz 1983, Birt et al 1987),

exhIbIted stronger effects at finer scales, whereas murres, whIch forage over WIde ranges

(SchneIder and Hunt 1984), showed stronger effects over broader scales Mergansers, wruch

may travel large dIstances dunng summer to molt (palmer 1976) showed stronger effects at the

coarse scale

DISCUSSION

Inherent m the BACI analyses are three assumptIOns (l) that bIrds m the reference area were not

affected by the 011 spIll, (2) that the bIrds m the spIll area and m the reference are closed

populatIOns, and (3) that changes m brrd densIty m the reference area reflect changes that would

have occurred m the OIled area had the spIll not taken place We expect that assumptIOn three

was generally met, but for some taxa that eat forage fish It may have been VIOlated (see sectIOn

below on detectmg 011 spIlls m a changmg envIronment) The effect of a VIOlatIOn of assumptIOn

three could exaggerate or obscure 011 spIll effects We recogmze that assumptIOns one and two

were lIkely VIOlated The effect of these VIOlatIOns would be to reduce our abIlIty to detect 011

spIll effects usmg a BACI analySIS, wruch would cause our estImates of OIlmg Impacts to be

conservatIve

STRENGTH, DURATION, AND POTENTIAL CAUSE OF NEGATIVE EFFECTS

Although 9 of the 14 taxa showed a negatIve 011 spIll effect, the strength and duratIOn of these

effects vaned among taxa We conclude that cormorants, goldeneyes, mergansers, murres, and

PIgeon GUlllemots exhIbIted strong eVIdence of negatIve 011 spIll effects mne years after the 011
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spIll Harlequm Ducks and Black Oystercatchers dIsplayed strong eVIdence of negatIve 011 spIll

effects a few years after the spIll and may be recovermg Black-legged KIttIwakes demonstrated

sporadIc negatIve effects These results combmed WIth data on the changes m the SIzes of

kIttIwake colorues (Irons, unpubl data) mdicate that observed effects were probably the result of

changes m foragmg dIstnbutIOn of bIrds rather than a change In breedmg numbers KIttIwakes

are capable offoragmg broadly and may have aVOIded OIled areas In 1989, 1996 and 1998 (see

Irons 1996) It IS not known whether these changes m foragmg dIstnbutIOn were mfluenced by

the 011 spIll Loons exhIbIted weak eVIdence of a negatIve effect

SIX of the taxa showed no effect or a posItIve effect Scoters-and Mew Gulls

demonstrated no effect Glaucous-wmged Gulls dIsplayed strong eVIdence of a posItIve effect

The reason for tills IS not clear Murphy et al (1997) suggested that boats cleanmg up the 011

spIll may have attracted gulls and caused an mcrease In the OIled area The mcrease In murrelets

and terns four years after the spIll may be related to a mcrease m sand lance (Ammodytes

hexapterus) In the oIled area Murrelets and terns eat many sand lance In the Gulf of Alaska

(Sanger 1987, Kuletz et al 1997) and may have responded to the mcrease m prey In recent years

Independent data on the abundance of sand lance schools m PWS from 1995 to 1998 show a

relatIve mcrease In the oIled area (Brown et al 1999, Brown, unpubl data)

The results of thIS study demonstrated that theIr was no IndIcatIOn of recovery m the

number of bIrds for several taxa nme years after the 011 spIll Lack of an Increase In numbers can

occur because fecundIty, survIval, or ImmIgratIOn IS not suffiCIent to allow recovery Although

the present study dId not mvestIgate reasons and mechanIsms for perSIstent effects, other studIes

proVIde InSIght for potential mechamsms
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Exxon Valdez 011 has persIsted on some shorelmes m PWS and Shehkof StraIt for several

years after the spIll Exxon Valdez 011 has been found on the shores ofPWS and entenng the

water as late as 1997 (Hayes and MIche11999) Four years after the spIll, resIdual 011 m

protected PWS mussel beds had been a source of chromc contammatIOn of mussels, and

contammatIOn was expected to contInue for several years (Babcock et al 1996) Furthermore,

Exxon Valdez 011 depOSIted outSIde PWS m Shehkof Strait was only shghtly weathered because

after the 011 left PWS much more of It turned to mousse, whIch resIsts weatherIng (Irvme et al

1999)

Buds hvmg In the oIled area mgested more 011 than bIrds hvmg m the reference area

through 1999 The Nearshore Vertebrate Predator Project (Holland-Bartels et al 1_998) assessed.

contInued exposure of bIrds and otters to 011 USIng expreSSIOn of cytochrome P4501A, an enzyme

mduced by polynuclear aromatIC hydrocarbons or halogenated aromatIC hydrocarbons

Holland-Bartels et al (1998) compared P450lA levels In ammals from the OIled and reference

areas and found sIgmficantly hIgher levels ofP4501A In PIgeon GUIllemot, Harlequm Duck, and

Barrow's Goldeneye that reSIded In the OIled area than In bIrds that reSIded In the reference area

SIgmficant dIfferences also were found In sea otters (Enhydra lutrzs) and nver otters (Lutra

canadenSIS) However, It IS not pOSSIble to IdentIfy whether or not these hydrocarbons are from

Exxon Valdez 011, they may be from some other source, such as dIscharge from other vessels or

natural sources

Other studIes have compared the fecundIty and survIval of buds In OIled and reference

areas Harlequm Duck survIval was lower In the oIled area than m the reference area

(Holland-Bartels et al 1998) PIgeon GUIllemot fecundIty was lower m the OIled area post-spIll
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than pre-spIll (G T Golet unpubl data)

There IS eVIdence that mgh qualIty prey (1 e , sand lance, PacIfic hemng [Clupea pallaSll],

and capelm [Mallotus vzllosus]) for bIrds were less abundant m PWS for a number of years after

the spIll than pre-spIll HIgh lIpId fish were less avaIlable for PIgeon Gmllemots and Marbled

Murrelets after the spIll than before the spIll (Kuletz et al 1997, Golet et al 2000) Juvernle

PacIfic hemng abundance declmed m PWS after the spIll (Brown et al 1996) Reasons for these

declmes are not clear, but there IS eVIdence that 011 (Brown et al 1996) and natural causes

(Kuletz et al 1997, Agler et al 1999, Pearson et al 1999) played a role Overall, results of these

studIes suggest that persIstent 011 m the enVIronment and reduced prey abundance may be

affectmg the recovery of manne bIrds m PWS

COMPARISON TO OTHER STUDIES

The Exxon Valdez 011 spIll was a major perturbatIOn and attracted much attentIOn There have

been three other papers publIshed on the short-term effects of the 011 spIll on marme bIrds m

PWS usmg at-sea survey data WIens et al (1996), Murphy et al (1997), and Day et al (1997)

We compared our results to Murphy et al (1997) because they also used pre-spIll and post-spIll

data to determme 011 spIll effects WIens et al (1996) and Day et al (1997) used only post-spIll

data Murphy et al (1997) used data from the same pre-spIll study (Irons et al 1988) that we dId,

and compared data usmg a BACI-type analysIs However, they used data from 10 bays collected

over three years and we used data from 123 transects collected m SIX years over a mne-year span

Murphy et al (1997) also chose a dIfferent O11/un01led cntenon than the present study Murphy

et al (1997) used an O1lmg mdex (range 0-400) and consIdered bays WIth an mdex value of< 100

to be un01led The present study consIdered a transect that had any 011 on It to be OIled Tills
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dIfference m categonzatIOn of 011mg affected 26% of the transects m the present study

Generally the results of the two studIes were sundar and suggest that dIfferences that do

emerge may be due to the sample SIze and power mvolved m the studIes Of the rune taxa that

were analyzed by both studIes, Murphy et al (1997) found that three (33%) of the taxa exammed

were negatIvely affected ThIs study found that SIX (66%) of the taxa were negatIvely affected

Murphy et al (1997) had a sample SIze of 10, and the present study had sample SIze of 45, at the

medIUm scale Murphy et al (1997) and the present study determmed the power to detect a 50%

declme or a 100% mcrease for each speCIes for each year Generally the power for the present

study was hIgher than that of Murphy et al (1997), but there was much vanatIOn among speCIes

m both studIes

Compansons among the studIes at the taxon level IS dIfficult because several taxa that we

analyzed were not analyzed by Murphy et al (1997) and VIce versa Murphy found three taxa to

be negatIvely affected We found negatIve effects on those three taxa and we found negatIve

effects for SIX other taxa, of these Murphy et al (1997) analyzed data for only two of the taxa

Black-legged KIttIwake and Harlequm Duck It also IS dIfficult to compare the duratIOn of

effects between the two studIes because Murphy et al (1997) collected data for only three

post-spIll years and the present study reports on data that were collected over nme post-spIll

years Murphy et al (1997) found that the number of negatIve effects decreased from two to

none by 1991, suggestmg that, recovery was occumng The present study found results SImIlar

to Murphy et al at the medIUm scale, for the first three years However, m 1993, 1996 and 1998

effects perSIsted and the mdicatIOns of recovery had dIsappeared for many taxa (FIg 2)

PrIor to the Exxon Valdez 011 spIll, 011 spIll effects on manne buds were generally
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detected by eIther findmg OIled carcasses on beaches (Bourne 1968, Stowe and Underwood

1984) or by a change m the number ofbreedmg seabIrds at one or more colomes (Stowe 1982)

rather than a change m bIrd populatIOns found m and around an olled area (Hamson and Buck

1967), and most studIes lasted only a year or two The SItuatIOn of the Exxon Valdez 011 spIll was

dIfferent There were pre-splll data on several taxa of marme buds m and around the area that

was OIled and we were able to collect data over nme post-spIll years As a result, we were able to

conduct a comprehensIve study of potentIal 011 spIll effects on several bIrd taxa and determme

whether effects lIngered The perSIstent effects found m several taxa were somewhat unexpected

gIven that few earlIer studIes detected long-term effects However, It should be noted that

long-term effects (1 e, through 1998) of the Exxon Valdez 011 spIll were also detected on survIval
•

rates of sea otters m Pnnce WIllIam Sound (Monson et al 2000)

, ,
I
I

, I

The effects of the Exxon Valdez 011 spIll on manne bIrds have been detectable over nme

years for several potential reasons Fust, we contmued to look for effects for nme years Second,

the spIll occurred m PWS, a partIally enclosed body of water, and much 011 was deposIted on

100s of kilometers ofshorelme rather than dnftmg ummpeded out to sea (O'Clatr et a11996)

ThIrd, 011 remamed on the shorelmes for years after the splll (Hayes and MIchel 1999, Irvme

1999) Fourth, recovery OfpISCIVOroUS taxa m PWS may be slow because of poor feedmg

condItIOns (Brown et al 1996, Agler et al 1999 Golet et al 2000)

OIL SPILL EFFECTS RELATIVE TO FORAGING STYLE

Kmg et al (1979) ranked several speCIes of manne bIrds accordmg to theIr vulnerabIlIty to 011,

theIr rankmgs were based on 20 factors that affect survIval SpeCIes that dIve underwater for

food were ranked as more susceptIble to OIlmg than surface-feedmg speCIes The dlspanty m
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rankmgs between dIvers and non-dIvers was largely due to behavIOral dIfferences mvolvmg

foragmg, restmg, and escape responses DIvers were thought to be more susceptlble to OIlmg

than non-dIvers because they spend more tlme restmg on the water, and when foragmg dIvers

dIve under the water they may re-surface m 011 Also, theIr escape response IS to dIve, whIch

mcreases the chances of surfacmg mOIl, whereas the non-dIvmg speCIes fly to escape

AddItIOnally, non-dIvers may avoId foragmg m heaVIly oIled areas because prey are dIfficult to

see from the air when the surface IS covered Wlth 011 (Irons 1996)

The results from the present study are consIstent wIth rankmgs of Kmg et al (1979)

Most of the speCIes that dIve for theIr food showed a negatIve 011 sp1l1 effect, whereas only one of

the surface-feedmg speCIes showed a negatIve effect (FIg 2, AppendIx 1) Platt et al (1990) and

Murphy et al (1997) also found that dIvmg speCIes were more affected by the Enon Valdez 011

sp1l1 than non-dlvmg specIes However, It should be recogmzed that the Kmg et al (1979)

vulnerabIlIty rankmgs generally refer to munedIate OIlmg effects and not long-tenn effects

ImmedIate effects are often from buds becommg olled and long-tenn effects may be related to

other factors such as olled prey

EFFECTS OF SCALE AND OILING PATTERN IN DETECTING OIL SPILL EFFECTS ON

BIRDS

It has long been recogmzed that there are scale-dependent problems assocIated WIth assessmg

aVian populatIOns (Wlens 1981) Assessmg the effects of an 011 sp1l1 on aVIan populatIOns also

has scale-dependent Issues Problems arIse when bIrds move m and out of olled areas In thIS

study we grouped data at three dIfferent spatial scales to mvestlgate the effect of scale on

detectmg effects of 011 spllls The results showed that effects were dIfferent at dIfferent scales for
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some taxa and these dIfferences appeared to be related to the scale at whIch buds travel to forage

or molt To help understand factors that mfluence the detectIOn of 011 spIll effects, we have

outlmed some general propertIes mvolvmg the mfluence of scale, bIrd movement, and pattern of

OIlIng These propertIes maInly apply to BACI study deSIgns and relate to whether or not bIrds m

the reference area are affected by the 011 spIll There are also two assumptIOns (1) that bIrds

whIch enter oIled areas are negatIvely affected and bIrds that do not enter oIled areas are not

affected, and (2) that bIrds do not actIvely try to aVOId 011 These general propertIes are

(1) As the SIze of a bird's horne range mcreases, the abIlIty to detect 011 spIll effects decreases

(2) As the number of borders between OIled and unOlled areas (1 e , the number ofunOlled areas

WIthIn a greater 011 spIll regIOn) mcreases, the abIlIty to detect effects on mobIle specIes

decreases

(3) The scale at whIch the data are analyzed affects the abIlIty to detect 011 spIll effects on buds

when there are pockets of unOlled areas withm a greater OIled regIOn There are two SItuatIOns

when samplmg at the mcorrect scale would reduce the abIlIty to detect 011 spIll effects because

some bIrds m unoIled pockets would be unaffected but conSIdered OIled and VIce versa The first

case would occur when buds' horne ranges are much smaller than the unOlled pocket and the

samplmg umt IS larger than the unOlled pocket In thIS case bIrds m the unOlled pocket would be

unaffected, but would be conSIdered oIled because the scale of the samplmg umt was too large

The second case would occur when buds' horne ranges are larger than the unOlled pocket and the

samplmg umt IS smaller than the unOlled pocket In thIS case all bIrds m the unOlled pocket

lIkely would be OIled, but the pocket would be conSIdered unOlled because the scale of the

samplmg umt was too small The results of these confoundmg SItuatIOns IS that for bIrds lIke
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, PIgeon Gmllemots With small home ranges we would be less hkely to detect 011 spIll effects at

our coarse scale than our fine scale, and for bIrds hke murres With large home ranges we would

be less hkely to detect 011 spIll effects at our fine scale than our coarse scale

GIven these general propertIes, we recogruze that our ablhty to detect 011 spIll effects of

the Exxon Valdez 011 spIll was confounded because the mosaIC pattern of O1lmg created many

borders between oIled and un01led areas Also, we were less hkely to detect effects for bIrds hke

Black-legged KIttIwakes and murres, whIch have large home ranges, than for PIgeon Gmllemots

and cormorants, wruch have small home ranges BIrds With small home ranges showed more 011

spIll effects when usmg a small spatial scale for analyses, and bIrds wIth large home ranges

showed more 011 spIll effects when usmg a large spatIal scale for analyses We can conclude that

when there are un01led pockets wlthm an OIled area the chances of detectmg 011 spIll effects WIll

be greatest If the data are collected and analyzed at a spatial scale that matches the bIrds' home

range

DETECTING OIL SPILL EFFECTS IN A CHANGING ENVIRONMENT

The ablhty to detect 011 spIll effects on bIrds may be comphcated by natural vanatIOn m

populatIOns (WIens and Parker 1995) The Euon Valdez 011 spIll provIdes an example of thIS

Many of the pre-spIll data that were avaIlable on bIrds wlthm the spIll area were collected ill the

1970s Many of the murre colomes were counted only m the 1970s (platt and Anderson 1996)

and some data on manne bIrd numbers were collected m PWS m 1972 (Dywer et al 1976,

Kloslewskl and Lamg 1994)

It was not recogmzed at the tIme of the spIll, but we now know that the Gulf of Alaska

(GOA) expenenced a chmatIc ShIft about 1977 There was an abrupt change m sea-surface
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temperature and m several mdlcators of long-term clImatIc vanabIlrty m the GOA (FrancIs et al

1998) Comcldent WIth that change, some Important prey speCIes ofmanne bIrds changed For

example, capelm decreased and pollock (Theragra chalcogramma) mcreased m abundance (platt

and Anderson 1996, FranCIS et al 1998) Apparently as a result of declmmg hIgh-qualIty prey

(e g , capelm), many speCIes ofmanne bIrds that depend upon schoolmg forage fish declmed m

PWS and the GOA Agler et at (1999) found that 14 of 17 PIsCIVOrus manne bIrd taxa declmed

m PWS from 1972 to 1989, and that 17 of21 manne bIrd taxa declmed from 1976 to 1986 m the

GOA along the Kenm Pemnsula However, bIrds that depend on benthIc mvertebrates for food,

such as Harlequm Duck and Goldeneye, dId not declme over thIS penod Platt and Anderson

(1996) found that several murre colomes outSide the spill area declmed from the late 1970's to

1989 It appears that the clImatIC shIft dId not affect PWS equally Suryan and Irons (unpubl

data) found that the number ofnestmg kittIwakes m southern PWS declmed from 1972 to 1985,

whIle numbers mcreased In northern PWS They attnbuted thIs change to a change In food

avmlabilIty that may have been assocIated With the 1978 clImatiC shIft

In the midst of a large-scale clImatic shIft, how can we detect 011 spIll effects? Three

Important factors helped us separate 011 spIll effects from the clImatIC shift FIrst, m PWS we

had data that were collected m 1984 and 1985, only a few years before the spill, whereas the

clImatiC shIft occurred about 1978 and most of the declmes assocIated WIth that shIft had abated

by 1984 (Irons unpubl data) Second, the SUite of speCies that declmed after the clImatIC shIft

and the SUite of speCIes that declmed after the 011 spill were largely dIfferent Most of the speCies

that declmed from the clImatIC shIft consume schoolmg forage fish and many speCIes that are

nearshore benthos feeders did not declIne (Agler et al 1999) Many speCIes that declIned from
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r the 011 spill are nearshore benthos feeders and several species that consume schoolmg forage fish
\
~

showed no effect or a positive effect from the 011 spill Third, the 011 spill and the climatic shift

occurred at different spatial scales Withm the spill area, the Oil spill contammated some

beaches, but left adjacent beaches untouched by 011, creatmg a patchwork pattern of 011mg The

climatic shift occurred at the scale of the entue GOA and perhaps larger (FranCiS et al 1998)

Our findmgs that some speCies With small home ranges showed greater effects at small scales

than at large scales is consistent With a perturbatiOn of the scale and pattern of the 011 spill and

not the scale of the climatic shift

In conclUSiOn, we found that 66% of the 14 taxa analyzed exhibited negative 011 spill

effects and 36% of the taxa showed persistent effects rune years after the spill Most taxa that

were affected dive for their food The spatial scale at which analyses were done affected the

results for some taxa The effects lasted longer than those reported by many other 011 spill

studies The reason for this may be related to the persistence of 011 and reduced levels of forage

fishmPWS
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FIGURE 1 Map ofPnnce WIlham Sound, Alaska, showmg locatIOns of 123 transects that were

used for analyses at the fine scale, how the transects were combmed mto 45 groups for the

medIUm scale, and the overall area that was OIled by the Exxon Valdez 011 spIll, wmch was used

for the coarse scale Transects marked WIth a filled cIrcle were OIled and transects marked WIth a

"X" were not OIled Groups enclosed WIth a rectangle were OIled and groups enclosed by a cIrcle

were unOIled The stIpplmg mdIcates the greater OIled area

FIGURE 2 Magmtude and duratIOn of statlstIcally sIgmficant 011 spIll effects for 14 taxa

analyzed at three spatIal scales dunng SIX post-spIll surveys conducted from 1989 to 1998

Results were determmed by BACI analyses, whIch were done by companng manne bIrd densItIes

pre- to post-spIll between OIled and references transects m Pnnce WIlham Sound, Alaska The

length of the vertIcal bar mdicates the strength of the result long bar, P:s 001, medIUm long bar,

P.:s 005, medIUm short bar, P.:s 0 1, short bar, P.:s 02, and no bar mdicates no detectable effect
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, Appendix 1 Common and SCientific names and foragmg mode of bud specIes/specIes groups mentIOned m
text

peCIes/SpeCIes Group Common Name SCientific Name Foragmg mode

Loons Red-throated Loon Gavza stellata diver

Pacific Loon Gavza pacifica diver

Common Loon Gavla lmmer diver

Yellow-billed Loon Gavza adamsll diver

Connorants Double-crested Connorant Phalacrocorax auntus diver

Pelagic Connorant Phalacrocorax pelaglcus diver

Red-faced Cormorant Phalacrocorax unle diver

Harlequm Duck Harlequm Duck Hlsfrzomcus hlstrzomcus diver

Scoters Black Scoter Melamtta mgra diver

SurfScoter Melamtta persplclllata diver

Wlute-wmg Scoter Melamtta fusca diver

Goldeneyes Common Goldeneye Bucephala clangula diver

Barrow's Goldeneye Bucephala lslandlca diver
"-

Mergansers Common Merganser Mergus merganser diver

Red-breasted Merganser Mergus serrator diver

Black Oystercatcher Black Oystercatcher Haematopus bachmam mtertldal feeder

Mew Gull Mew Gull Larus canus surface feeder

Glaucous-wmged Gull Glaucous-wmged Gull Lanis glaucescens surface feeder

Black-legged Kittiwake Black-legged Kittiwake Rlssa tndactyla surface feeder

Terns CaspIan Tern Sterna caspla surface feeder

Arctic Tern Sterna paradlsaea surface feeder

Aleutian Tern Sterna aleutlca surface feeder

Murres Common Murre Una aalge diver

Pigeon Gmllemot Pigeon Gmllemot Cepphus columba diver

Murrelets Marbled Murrelet Brachyramphus marmoratus diver

KItthtz's Murrelet Brachyramphus brevlrostns diver
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AppendIx 2 StatIstical methodology used to detect 011 spIll effects at the coarse scale ABACI

desIgn for all transects m an "OIled" area relatIve to all transects m a reference area for pre- and

post-spill was used with the estImator for the ratIO of random vanables (ratIOs of totals of bIrd

counts to area surveyed m an "oIled" area relatIve to a reference area, pre- and post-spIll)

(Cochran 1977)

The statistIcal methods are not eaSIly referenced to standard textbooks and are descnbed m more

detarl m the followmg paragraphs The general estimator of a ratIO is the ratIO of means (or,

eqmvalently, ratIO of totals)

-
Y
-x

With correspondmg estImated vanance

vCR)

where S2y , S2x and rxy are respectIvely the sample vanance of the y's (bIrd counts), x's (area

surveyed), and the sample correlatIOn of the x's and y's

Define the followmg

-
Yoa

ratIo of the mean number of bIrds to mean area



Rob =
-Yob

of transects for the OIled area after the spIll

ratIO of the mean number of buds to mean area

of transects for oIled area before the spIll

ratIo of the mean number of bIrds to mean area

of transects for reference area after the spIll and

ratIO of the mean number of bIrds to mean area

of transects for reference area before the spIll
•

/

The vanances of the ratIOs are calculated by applymg the above formula, v(R)

Defme

Ro
Roa

and=
Rob

Rr
Rra=
Rrb

The vanance ofRo(vanance of~ IS calculated same way) was estImated by



•

Fmally, the estImated 011 spIll effect IS gIven by

Values greater than 1 0 mdIcate a posItIve 011 spIll effect and values less than 1 0 mdIcate a

....
negatIve 011 spIll effect The vanance of R was estlmated by a second applIcatIOn of the

....
fonnula above for v(Ro ) A two-taIled z-test was th~n conducted usmg the same sIgmficance

levels as for the fine and medIUm scales to determme whether the estlmated effect was

sIgmficantly dIfferent from 1 0



AppendIX 3 Results ofpower analyses for the pre-spIll, post-spIll compansons of bIrd densIties m Pnnce

V'IllIam Sound dunng the summer Power was calculated assummg a 50% reductIOn for a 100% mcrease for

each taxa for each year Power was calculated for each spatIal scale for analyses that were conducted Pre-spIll

data were collected m 1984-1985 (Irons et al 1988)

Pre-spIll and post-spIll compansons

SpecIes/Taxon Scale 1989 1990 1991 1993 1996 1998

Loons Fme 1 00 100 1 00 100 1 00 088

MedIUm 097 099 091 091 096 088

Coarse 043 025 041 041 045 042

Cormorants Fme 099 1 00 099 099 099 098

MedIUm 083 085 083 090 090 098

Coarse 063 053 059 080 073 052

arlequm duck Fme 076 086 081 080 076 064

MedIUm 047 062 048 052 052 064

Coarse 026 062 061 023 025 033

Scoters Fme 100 1 00 098 1 00 1 00 099

MedIUm 071 083 066 091 079 099

Coarse 020 023 021 021 034 027

Goldeneyes Fme 099 1 00 1 00 1 00 100 099

MedIUm 079 100 100 097 099 099

Coarse 030 032 030 033 034 030

Mergansers Fme 069 085 080 069 071 064

MedIUm 043 053 052 041 044 064

\"---.. )
I

Coarse 062 070 055 072 067 065

Black oystercatcher Fme 090 096 095 094 094 074
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Medmm 072 073 079 071 069 074

\
Coarse 053 069 067 058 026 045

~-

Mew gull Fme 067 076 068 076 072 057

Medmm 047 052 044 050 048 056

Coarse 026 031 077 028 071 032

G1aucous-wmged gull Fme 058 061 063 053 063 050

Medmm 041 054 043 035 043 049

Coarse 025 026 028 027 064 030

Black-legged lattlwake Fme 065 074 076 077 062 058

Medmm 058 051 052 062 041 058

Coarse 029 028 032 030 074 052

Terns Fme 076 079 084 071 080 097

Medmm 050 051 061 040 050 075

Coarse 023 028 029 020 026 029

Murres Fme 097 097 095 095 095 097

Medmm 078 074 064 068 083 098

Coarse 031 028 029 020 030 031

PIgeon gmllemot Fme 079 083 080 083 077 064

Medmm 061 065 063 080 070 063

Coarse 070 082 087 078 080 081

Murrelets Fme 060 065 067 068 072 056

Medmm 048 055 055 059 054 055

Coarse 040 038 037 052 048 050

~
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Coarse 121 101 79 67 -30 -6

[arlequm duck Fme 10 -36* -28 -11 -24 -9

(Negative) MedIUm 37 -61 *** -65** -18 -30 -24

Coarse 182 -28 -50* 216 134 74

Black Oystercatcher Fme 6 -40*** -6 26 -1 -11

(Negative) MedIUm -12 -47** -28 4 -20 -15

Coarse -15 -83*** -44* -24 0 -51 **

Loons Fme 6 14 0 -19* -3 -11

(NegatIve) MedIUm -6 13 -22 -55* -18 -23

Coarse -60* 0 -5 -58* -25 -18

Scoters Fme 4 11 -22 5 -17 -2

(None) Medmm 9 50* -42* 34 -19 2

-/ Coarse 71 71 209 266 -100**** 85

Mew Gull Fme 15 40 -33 -13 4 -27

(None) Medmm 172** 44 -37 -4 16 -20

Coarse 149 107 -2 35 44 24

Murrelets Fme -46* 12 -19 44 35 36

(Pos1tive) Medmm -9 43 -13 87* 42 4

Coarse 43 51 10 147*** 100** 144***

Terns Fme -15 2 -1 78* 30 142*

(PosItIve) Medmm 33 35 28 104 148** 401****

Coarse 603 690 192 322 471 4102

aucous-wmged Gull Fme 22 175*** 44 98* -10 101*
"-

(PosItIve) MedIum 37 112* 124* 163 -34 111



" Appendix 4 Companson of changes m manne bird densiues pre- to post-spill between oiled and reference

Lnsects m Pnnce Wilham Sound, Alaska Pre-spill counts were made m 1984-1985 by Irons et al (1988)

Post-spill counts were made m SiX years from 1989 to 1998 Results of analyses are mdicated as follows

*p ~ 020, **p ~ 0 10, ***p ~ 005, and ****p ~ 001 Response refers to our conclusiOn as to how a taxon

was affected by the Oll spill

Percent Difference

Taxon (Response) Scale 1989 1990 1991 1993 1996 1998

Pigeon GUlllemot Fme -55*** -24 -42** -68*** -54*** -47*

(Negative) Medmm -66*** -43* -55** -51 *** -56*** -65***

Coarse -50** -29 -15 -51 *** -37 -51 **

Murres Fme -23 -32** -25 -7 -26* -30*

-.Tegauve) Medmm -47** -47** -54** -27 -51 *** -56***

Coarse -100**** -100*** -98**** 1 100**** -100****

Cormorants Fme -2 -37*** -24* -25* -33*** -38****

(Negative) Medmm -46*** -41 ** -47*** -33* -53**** -49***

Coarse 100**** 19 132 -59 -84**** -89****

Goldeneyes Fme -29** -23*** -8 -32*** -19*** -13

(Negative) Medmm -44* -29*** -5 -45*** -24* -25

Coarse -92**** -94*** -50 -90*** -50 -64*

Mergansers Fme -38 -17 -16 -43* -27 -28

(Negative) Medmm -34 -24 -45 -54 -43 -49

Coarse -19 -46* -61 *** -64*** -64**** -67****

-ulack-Iegged Kittiwake Fme -50** 11 -27 79** -50* -49

(Negative) Medmm -53* -23 -44 -6 -79*** -64***
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Coarse 136 44 33 33 -43 16
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Brenda Hall ~- - ------~-~~~-
From Lisa Ka'alhue [kaalhue@anch pwsrcac org]
Sent Wednesday, August 09,2000 1209 AM
To Brenda_Hall@OIlspllI state ak us
Subject GEM MOnitoring Metadatabase

HI Brenda

I reviewed the hard copy of the Gem MOnltormg Metadatabase and have a few
edits to suggest for our project Long-Term Environmental MOnitoring Program,
ID No 241

Under Contact Name and Address

Name Lisa Ka'alhue
\

Address 3709 Spenard, Ste 100, Anchorage, AK 99503
Fax 907/277-4523
E-mail Kaalhue@anch pwsrcac org
Under details

GeographiC Area add Zalkof Bay to the list

Contact for Data Reports and data available via web site

www pwsrcac org or send an e-mail to Lisa Ka'alhue

Thanks Brenda'

Lisa

Lisa Ka'alhue
Prmce William Sound Regional CItizens' AdvIsory Council
3709 Spenard
Anchorage, Alaska 99503
907/277-7222 or 273-6225
kaalhue@anch pwsrcac org
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We exammed post-spill trends (1989-1998) of marme bird populatIOns 10 Pnnce William

Sound (PWS) followmg the Exxon Valdez oIl spill to evaluated recovery of mJured taxa

Two cntena were employed First, we exammed populatIOn trends ofmJured taxa only m

the oIled area of PWS usmg regressIOn models Second, we exammed populatIOn trends of

mJured taxa m the oIled area relative to the unolied area us109 homogeneity of the slopes

tests We considered a populatIOn recovermg If there was a posItive trend usmg either

cntena We considered a populatIOn not recovermg If there was no trend usmg either

cntena or a negative trend 10 the oIled area A slgmficant negative trend 10 the oIled area

relative to the unoded area was considered a contInumg and mcreasmg effect

Most taxa for which mJury was prevIOusly demonstrated were not recovermg and

some taxa showed eVidence of mcreasmg effects mne years after the oIl spIll Four taxa

(loons Gavla spp , Harlequm Duck HlStrlOmcus hlStrzomcus, Buffiehead Bucephala spp ,

and Northwestern Crow Corvus caurmus) showed weak to very weak eVidence of recovery

None of these taxa showed posItive trends m both wmter 10 summer Nme taxa (grebes

Podlceps spp , cormorants Phalacrocorax spp , Black Oystercatcher Haematopus bachmam,

Mew Gull Larus canus, Glaucous-wmged Gull Larus glaucescens, terns Sterna spp , murres

Urza spp , PIgeon GUIllemot Cepphus columba, and murrelets Brachyramphus spp ) showed

no eVIdence of recovery durmg summer or wmter Four taxa (scoters Melamtta spp ,

mergansers Mergus spp , goldeneyes Bucephala spp , and Black-legged KIttIwake R,ssa

trzdactyla) showed eVIdence of contInumg, mcreasmg effects We showed eVIdence of slow

recovery, lack of recovery, and dIvergent population trends 10 many taxa WhICh utdJZe

shorelIne and nearshore habitats where OllIS lIkely to persist Potential IIngermg spIll
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effects and natural varIabIlity appear to be acnng m concert m delaymg recovery of many

PWS bird populatIOns

Key words 011 spIll, manne brrds, long-term, populatIOn trends, Pnnce WIlham Sound, Alaska

The waters and shores ofPnnce WIlham Sound (PWS) provIde unportant feedmg, restmg, and

breedmg habItat for many manne brrds and mammals (Islelb and Kessel 1973, Hogan and Murk

1982) The termmus of the Trans-Alaska 011 plpelme IS m Valdez m northern PWS, and smce

1977 thousands of 011 tankers have traveled through PWS m route to refmenes m the lower 48

states Due to concern of 011 development on manne brrds, the U S FISh and WIldhfe ServIce

conducted manne brrd surveys m PWS m 1972-73 (L Haddock et ai, unpubl data) and agam m

1984-85 (Irons et al 1988)

On 24 March 1989, the T/V Exxon Valdez grounded on Bhgh Reefm northeastern PWS,

spIllmg ~ 11 ml1hon gallons of crude 011 mto the surroundmg waters In the followmg weeks,

wmd and currents moved the 011 to the southwest where a large percentage was deposIted on

shorelmes and mtertldal areas of western and southwestern PWS Approxunately 25% of the 011

dnfted out ofPWS, travelmg ~ 750 km to the southwest, contammatmg areas of the KenaI

Penmsula, Barren Islands, Alaska Penmsula, and KodIak Island arcmpelago (SpIes et al 1996)

ImmedIate effects of 011 contammatlOn on marme brrds were pronounced Over 30,000 marme

brrd carcasses were recovered m the sp111 area, ofwmch, ~ 3,400 were recovered m PWS (platt et

al 1990) Carcasses compnsed mamly dIVmg buds murres, sea ducks, cormorants, murrelets,

PIgeon GUIllemot, loons, and grebes (platt et al 1990) Duect mortalIty of marme buds m PWS

and the Gulf of Alaska was estlmated at about 250,000 brrds (platt and Ford 1996) At the tune,
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the Exxon Valdez 011 spIll (EVOS) was the largest Oll spIll m North Amenca With unprecedented

toll on manne buds, elIcltmg much concern about the short and long-term effects on manne bud

populatIOns m PWS

In 1989 surveys were ImtIated by the US FISh and WIldlIfe ServIce to determme the

populatIOn abundance of manne buds m PWS and to assess natural resource damage m the

aftermath of the 011 spIll Surveys conducted by the US FISh and WIldlIfe ServIce were

contmued m March (1990, 1991, 1993, 1994, 1996, and 1998) and July (1989, 1990, 1991, 1993,

1996, and 1998) (KloslewskI and Lamg 1994, Agler et al 1994, 1995, Agler and Kendall 1997,

Lance et al 1999) These surveys were deSIgned to momtor marme bIrd populatIOns of PWS

follOWing the T/V Exxon Valdez 011 spIll to determme populatIOn trends, recovery, no change, or

mcreasmg Impacts, for those speCIes mJured by the 011 spIll (Exxon Valdez 011 SpIll RestoratIOn

Plan 1996)

PrevIOUS studIes on the effects of the 011 spIll (Murphy et al 1997, Irons et al , m reVIew)

found that summer denSIties of several speCIes ofmanne buds were lower than expected (relatIve

to denSItIes m 1984-1985) m the Oiled area ofPWS after the spIll relatIve to denSItIes m the

unOiled area Irons et al (m reVIew) found that dlvmg speCIes were effected more than non­

dlvmg speCIes KloslewskI and Lamg (1994) compared populatIOn estImates, both Winter and

summer, and found that numbers of several speCIes ofmanne buds were lower (relative to

numbers m 1972-73) m the Oiled area ofPWS after the spIll compared to populatIOns m the

unOiled area Day et al (1997) evaluated Impacts to and recovery of manne buds by lookIng at

use of Oil-affected habItats m PWS, usmg post-spIll data collected throughout the year over a

three-year penod (1989-1991), also findmg 011 spIll effects on several speCIes ofmanne buds
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Usmg gUild analysIs (WIens et al1996) fOUlld that the most consIstent Impacts of O1hng were on

speCIes wlu.ch feed on or close to shore, breed on the beach, or are wmter or year-roUlld resIdents

Thus, It IS clear from these studIes that the EVOS had sigruficant Impacts on manne bIrd

populatIOns m PWS, however, It was not certam to what degree these taxa have recovered at the

populatIOn level rune years after the spIll

In thIs study we use the results ofpost-spIll studIes focused on detectmg 011 spIll effects

(Klosiewsla. and Lamg 1994, WIens et al 1996, Day et al 1997, Murphy et al 1997, Irons et ai,

in revzew) to generate predIctIOns regardmg post-spIll trends ofwmter and summer marme bIrd

populatIOns m PWS We evaluate the trends of marme bIrd populatIOns of PWS to test the

followmg hypotheSIS regardmg recovery at the populatIOn level

Our null hypothesIs, Ho, was that populatIOns dId not change, that IS, populatIOns were not

recovenng Our first alternatIve hypothesIs, Hal, was that populatIOns were recovenng

Recovery was measured by two methods, a sigruficantly mcreasmg populatIOn trend m the OIled

area, or a sigruficantly mcreasmg populatIOn trend m the OIled area relative to the Ul101led area

1989-1998 If eIther of these cntena were met we consIdered that as eVIdence of a recovenng

populatIOn Our second alternatIve hypothesIs, Ha2, was that 011 spIll effects were contmUIng to

mcrease, that IS, specIes mcreased (decreased) at sigruficantly slower (faster) rate m the OIled area

relatIve to the Ul101led area
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Study Area

Pnnce WIllIam Sound IS a large estuanne embayment (~ 10,000 km2
) of the northern Gulf of

Alaska The coastlme ofPWS IS rugged, surrounded by the Chugach and KenaI Mountams (up

to 4km elevatIOn), With numerous tIdewater glacIers, deep fiords, and Islands The clImate IS

mantIme, WIth moderate temperatures, mgh hUffildlty, frequent fog and overcast, and mgh

precIpItatIOn (Islelb and Kessel 1973) A low pressure trough, the AleutIan Low, IS located over

the area from October through March producmg frequent and mtense storms WIth mgh wmds

(Islelb and Kessel 1973) Water cIrCUlatIOn IS dommated by the Alaska Coastal Current (ACC)

wmch ffilxes WIth a mgh volume of fresh water mput from precIpItatIOn, nvers, and glacIers

Westerly and southwesterly currents predommate With a branch of the ACC entenng through

Hmcmnbrook Entrance, transltmg PWS from east to west before eXltmg through Montague StraIt

(NIebauer et al 1994) Strong tIdal currents that range as mgh as SIX meters cause rapId ffilXillg

of waters at the entrances to bays, fiords and mlets Durmg the wmter, Ice forms at the heads of

protected bays and fiords that receIve substantial freshwater runoff (Islelb and Kessel 1973) The

study area mcluded all waters WIthm PWS and all land Wlthm 100 m of the shore, WIth the

exceptIOn of Orca Inlet, near Cordova, Alaska and the southern SIdes ofMontague,

Hmcmnbrook, and Hawkms Islands (FIg 1)
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Methods

Survey methods

We dIvIded PWS mto three strata shorelme, coastal-pelagIc (nearshore), and pelagIc

(offshore, FIg 1) The shorelme stratum consIsted of all waters wIthIn 200 m of land Based on

habItat, the shorelme stratum was dIvIded mto 742 transects WIth a total area of approxImately

82074 km2 (Irons et a11988) Shorelme transects vaned m SIze, rangmg from small Islands With

<1 km of coastlme to sectIOns of the mamland WIth over 30 km of coastlme Mean transect

length was 6 km Shorelme transects were located by geographIc features, such as pomts of land,

to facIlItate onentatIOn m the field and to separate the shorelme by habItat type Surveys were

conducted m late wmter (March) and mId-summer (July)

In 1989, 187 (25%) of the total 742 shorelme transects were randomly selected for the

surveys An addItIOnal 25 shorelme transects from western PWS were randomly selected and

added m July 1990 to mcrease the preClSlon of estImates from the oIled zone The number of

shorelme transects was reduced to 99 (13% of the total 742 transects) dunng March surveys to

accommodate potentIal weather delays Sample SIzes WIthIn mdlvldual surveys sometImes

vaned slIghtly, because a few transects could not always be surveyed due to envIronmental

condItIOns (e g Ice)

To sample the coastal-pelagIc and pelagIC waters ofPWS, the study area was dIVIded mto

5-mm latItude-longItude blocks Blocks were claSSIfied as nearshore If they mcluded >1 8 km of

shorelme Blocks that mcluded::::;1 8 km of shorelIne were claSSIfied m the pelagIC stratum If

coastal-pelagIc or pelagIC blocks mtersected the 200 m shorelme buffer, they were truncated to

aVOId overlap wIth the shorelIne stratum Blocks were randomly chosen and two transects were
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surveyed withm each block If a block was too small to contam both transects, It was combmed

With an adjacent block Dunng the March surveys, 29 (14%) of the coastal-pelagIc blocks (n =

207) and 25 (29%) of those WIthm the pelagIc stratum (n = 86) were sampled Durmg the July

surveys, 45 (22%) of the coastal-pelagIc blocks (n = 207) and 25 (29%) of those WithIn the

pelagIc stratum (n = 86) were sampled We surveyed two north-south transects, each 200 m

Wide, located 1-mm longItude mSIde the east and west boundanes of each coastal-pelagIc and

pelagIc block Global PositIOrnng Systems (GPS), LORAN, and nautIcal compasses were used

to naVIgate transect lmes

Transects were surveyed m 15-17 workIng days over a three-weekpenod, wmter

surveys (~3-28 March, 1990-91, 1993, 1994, 1996, and 1998) and summer surveys (~2-27 July,

1989-91, 1993, 1996, 1998) Survey methodology and transects surveyed were Identical m all

years Surveys were conducted concurrently by three 8 m fiberglass boats travelmg at speeds of

10-20 km/hr Two observers counted all buds and mammals detected m a samplmg wmdow 100

m on eIther SIde, 100 m ahead, and 100 m overhead of the vessel When surveymg shorelme

transects, observers also recorded buds and mammals SIghted on land withm 100 m of shore

Observers scanned contmuously and used bmoculars to aId m speCIes IdentIficatIOn Most

transects were surveyed when wave heIght was <0 3 m, and no surveys were conducted when

wave heIght was >06 m To examme populatIOn trends over tlille and to determme If

populatIOns Injured by the spIll were recovenng, we post-stratified PWS mto oIled and unOIled

areas (FIg 1) Our methodology of post-stratificatIOn followed that of KloSIewskI and Lamg

(1994) whIch conSIdered all strata withm the outer boundary of the general oIled area as OIled

The 011 spIll, however, contammated some beaches, whIle some adjacent beaches were left
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untouched creatmg a mOSaIC pattern of O1lmg Thus, at tlus coarse scale, un01led habItat was

present wItlun the OIled area Because bIrds are mobIle', we assumed that bIrds on un01led

transects surrounded by 011 were lIkely to be affected by 011 (but see Irons et al , In revzew) Our

post-stratIficatIOn analyses assumed that bIrd populatIOns m the OIled and unolled POrtIOns of

PWS, as well as PWS as a whole, were dIscrete WhIle tlus IS likely not the case for marme brrds

m general (Porter and Coulson 1987), data on the movement ofbrrd populatIOns between the

vanous portIOns ofPWS (Kuletz et al 1996, Bowman et al 1997, Irons 1998, Rosenberg and

Petrula 1998, and Suryan and Irons, In revzew) are too lImIted to mclude m our analysIs

Some brrd specIes were grouped by genus for analyses (Table 1) These specIes were

combmed to allow analyses to mclude data on bIrds that were only IdentIfied to genus (e g

umdentIfied Brachyramphus murrelet) In general, the speCIes WItlun a taxon group were slffi1lar

m natural hIstory attrIbutes and vulnerabIlIty to 011 (see KIng and Sanger 1979)

Data analyszs

PopulatIOn Estzmates and Densztzes We estImated populatIOn abundances and vanances usmg a

ratIO of total count to area surveyed WIthm each stratum (Cochran 1977) Shorelme transects

were treated as a SImple random sample, whereas the coastal-pelagIc and pelagIC transects were

analyzed as two-stage cluster samples of unequal SIze To obtam a populatIOn estImate for each

block, we estImated the densIty of bIrds counted on the combmed transects for a block and

multIplIed by the area of the sampled block We then added the estImates from all blocks

surveyed and dIVIded by the sum ofthe areas of all blocks surveyed Next, we calculated the

populatIOn estImate for a stratum by multIplymg thIS estImate by the area of all blocks m the
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stratum Total populatlOn estunates for PWS were calculated by addmg the populatlOn estunates

from the three strata We then calculated the 95% confidence mtervals for these estImates from

the sum of the vanances of each stratum DensIty estunates used m regresslOn analyses were

calculated from total populatlOn estImates

To determme If Impacted populatlOns were showmg sIgns of recovery or not we

employed two methods of analyses We exammed the post-spIll populatlOn trend of the bIrds m

the OIled area We also exammed the post-spIll populatlOn trend of the buds m the oued area

relatIve to the un01led area, smce there are several factors other than 011 spIlls that cause bIrd

populatlOns to change ThIS method, whIch uses the un01led area as a control, proVIdes more

convmcmg eVIdence that recovery IS actually occurrmg

PopulatlOn Trends zn the Gzled Area -- We exammed the trend m manne bud denSItIes, for

summer and wmter m the OIled area to determme If the populatlOn levels were changmg Only

speCIes WIth populatlOn estunates of>500 mdividuais were used for analysIs An unpacted taxon

was consIdered showmg eVIdence of recovery If log (densItIes) m the OIled areas ofPWS were

exhlbItmg a statIstIcally sIgmficant mcreasmg trend (posItIve slope), otherwIse, the mJured taxon

was conSIdered showmg no eVIdence of recovery (slope not sIgmficantly dIfferent than zero or

was sIgmficantly negatIve) Tills test assumed that the 011 spIll effect was large enough that

recovery could be detected usmg our survey methods It makes no assumptlOns regardmg

un01led areas

PopulatlOn Trends zn Gzled Area Relatzve to Unozled Area We compared trends m marme bIrd
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densItIes, for both WInter and summer, between OIled and Ullmled areas ofPWS to examme

whether populatIOns changed at dIfferent rates To test whether the densItIes of populatIons In

the OIled and Ullmled areas were changIng at dIfferent rates we examIned the homogeneIty of the

slopes oflog (densIty) over tIme between the OIled and the Ullmled areas (Freud and LIttell 1981)

USIng lInear models SIgmficantly dIfferent slopes IndIcated that densItIes of a speCIes or speCIes

group In the OIled area were changIng at a dIfferent rate than In the Ullmled area We calculated

the rate of change of densIty In each area WIth lInear regreSSIOn analyses, because the changes In

log (denSIty) do not appear to be non-lInear over the momtormg penod of thIs study

For those taxa shown to be Injured, a taxon was conSIdered recovenng Ifbud densItIes In

the OIled areas ofPWS were IncreaSIng at a sIgmficantly greater rate (slope of the regreSSIOn lIne)

than bud densItIes In the Ullmled areas of PWS A taxon was consIdered as shOWIng no eVIdence

of recovery If trends of bud densItIes In the OIled areas ofPWS were not sIgmficantly dIfferent

from trends In the Ullmled areas ofPWS (no dIfference In slopes) A taxon was consIdered as

haVIng IncreaSIng 011 spIll effects If bIrd densItIes In the OIled areas ofPWS had trends (slopes)

whIch were sIgmficantly smaller (or more negatIve) than trends In the Ullmled area

We made several assumptIOns to test for recovery USIng the homogeneIty of slopes test

1) We assumed that an 011 spIll effect on a taxon was large enough that recovery could be

detected USIng our survey methods Murphy et al (1997) and Irons et al (m revlew)

demonstrated Impacts on several marIne bud taxa USIng snndar survey methods, lendIng support

to thIS assumptIOn 2) We assumed that In the absence of an 011 spIll, populatIOns would Increase

or decrease at approxImately the same rate In the OIled and Ullmled areas ofPWS 3) We

assumed OIled and Ullmled bud populatIOns were dIscreet 4) We assumed that no natural, denSIty
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dependent mechamsms affected brrd populatIOns abIlIty to recover m PWS (e g changes m the

carrymg capacIty of the envIronment between 1989-1998, see Amley and Nur 1997) If these

assumptIOns were not met, the homogeneIty of slopes test may not detect recovery

SubstantIal seasonal dIfferences eXist m the dIstnbutIOn and abundance of the vanous

manne bud taxa m PWS (Isieib and Kessel 1973), thus the same sUIte of taxa were not always

analyzed m both wmter and summer SIX years of data were aVailable for March (1990, 1991,

1993, 1994, 1996, and 1998) and July (1989, 1990, 1991, 1993, 1996, and 1998) Our

hypotheSIS focused on whether rates of change m denSIty were the same between OIled and

unOIled areas, rather than If absolute densItIes dIffered Consequently, denSIties were loglo

transformed to yIeld multIplIcative models (e g effects and any subsequent changes m densIty

would be proportIOnal to the prevIOUS denSItIes m the vanous portIOns of PWS) rather than

addItive models (Stewart-Oaten et al 1986, 1992), the latter bemg an assumptIOn of statIstical

tests on untransformed data (Sokal and Rohlf 1995) To aVOId the undefined log of zero, we

added a constant of 0 167 to all denSIty estImates pnor to analySIS (Mosteller and Tukey 1977)

In all analyses we used a test SIze alpha = 0 20 to try and balance Type I and Type II

errors The reasons for thIS mc1uded 1) vanatIOn was often rngh and sample SIzes low (n=6

survey years), 2) momtormg studIes are mherently dIfferent from expenments and the number of

tests bemg run WIth a multI-specIes survey are many, therefore, controllIng for the number of

tests by lowermg alpha levels (e g Bonferrom adjustment) mIght obscure trends of bIOlogIcal

value, and 3) to make our results comparable WIth other studIes on the effects of the EVOS on

marme bIrd populatIOns that used an alpha level of 020 (WIens and Parker 1995, WIens et al

1996, Day et al 1997, Murphy et al 1997, Irons et al, zn reVIew)
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In assessmg Impacts from envlfonmental perturbatIOns, there has been a trend of usmg

large alpha levels (WIens and Parker 1995, WIens et al 1996, Murphy et al 1997, and Irons et

al, m revIew), allowmg to error on the conservatIve sIde (mcreased chance of a Type I error,

falsely IdentIfymg an Impact that dId not occur) rather than COmmIt a Type II error (faIlmg to

IdentIfy an Impact that dId occur) It follows that m lookIng for recovery of an mJured

populatIOn, the practIce of a conservatIve approach to settmg alpha levels may be reversed That

IS, the conservatIOn and management consequences of makIng a Type I error (falsely IdentIfymg

recovery that dId not occur) may be greater than comlmttmg a Type II error (faIlmg to IdentIfy

recovery that dId occur) Thus, It IS lIkely that m assessmg possIble recovery of a speCIes, the

SIze of the alpha level should be smaller than we used m thIS study In other words, our

acceptance of recovery of a taxon based on an alpha of 0 20 IS generous Further, a consequence

of conductmg numerous statIstIcal tests IS that some results may be mdIcated as statIstIcally

sIgrnficant by chance alone Therefore, m thIs study we look at the patterns and strengths of

sIgrnficant results (see Table 2) and mterpret those patterns m lIght of the lITe hIstory attrIbutes of

the affected taxon and results from related studIes m PWS
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Results

We report on rune years of post-spIll marIlle bIrd populatIOn changes dunng July and

March III the OIled area ofPWS USIllg two methods of analyses, absolute trends III the OIled area

and trends III the OIled area relatIve to the UllOIled area Taxa are categonzed by theIr trend

Taxa with positive absolute or relative populatIOn trends m the Oiled area

Dunng summer only one taxa, Northwestern Crow, of the 15 that were analyzed

demonstrated a pOSItIve trend III the OIled area (Table 2 and FIg 2) Dunng wIllter, four of the 14

taxa that were analyzed showed a pOSItIve trend III the OIled area Loons, HarlequIll Duck,

Bufflehead, and murrelets Illcreased III the OIled area from 1989 to1998 (Table 2 and FIg 3) No

taxa, dunng summer or Winter, Illcreased III the OIled area relatIve to the UlloI1ed area (Table 2

and FIgS 2 and 3)

Taxa With no trends m the Oiled area

SIX taxa, cormorants, murres, Mew Gull, Glaucous-WInged Gull, Black Oystercatcher,

and grebes, showed no Illcrease or decrease III denSItIes III the OIled area dunng summer or wmter

over the rune year study penod (Table 2 and FIgS 2 and 3) Four taxa, loons, goldeneyes,

Harlequm Duck, and murrelets, showed no change m denSItIes dunng summer only (Table 2 and

FIg 2) and two taxa, PIgeon GUIllemot and Northwestern Crow, showed no change III denSItIes

durmg wmter only (Table 2 and FIg 3)
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Taxa wIth negatIve absolute or relatIve trends In the oIled area

Dunng summer, three taxa, Black-legged KIttiwake, PIgeon GUIllemot, and terns,

declmed m the oIled area and three taxa, scoters, mergansers, and Black-legged KIttIwake

declmed m the oIled area relative to changes m the unOIled area (Table 2 and FIg 2) Dunng

wmter, three taxa, scoters, mergansers, and goldeneyes, declIned m the OIled area relatIve to

changes m the unOIled area (Table 2 and FIg 3)

DISCUSSIon

Interpretmg our data for eVIdence of recovermg populatIOns reqUIred use of mformatIOn

avaIlable from the trends m the oIled area, the trends m the OIled area relative to the unOIled area,

results from related studIes m PWS, as well as taxon-specIfic ecologIcal attnbutes We assumed

that any decrease m the populatIOn caused by the 011 spIll was detectable by prevIOUS Oll spIll

studIes and that If populatIOns were recovenng we could measure that recovery by at least one of

the two methods that we used In thIS study we attempted to assess whether an mJured

populatIOn was recovenng With the burden of proof bemg on the avaIlable data, marshalmg the

collective eVIdence from our results (see Table 2), other related studIes, as well as the ecologICal

attnbutes of the taxa

We were fortunate to have data from a nearby unOIled area to use as a control We felt

that the homogeneIty of slopes methods wmch used the data m the control area would prOVIde

the most convmcmg eVIdence of recovery To look for addItional eVIdence of recovery we also

exammed the trends m the oIled area alone
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Trends recovery and lack ofrecovery

Wmter populatIOns ofloons mcreased whIch suggests that they are recovenng One

should use cautIOn mterpretmg the strength of thIS eVIdence, however, as the magmtude of

mcrease (2%) m the OIled area IS small and loons were mcreasmg (4%) m the unOIled portIOn of

PWS as well and the summer loon populatIOns are not mcreasmg

Harlequm Duck mcreased m the OIled area m the wmter mdicatmg recovery IS occurnng,

however tills result should be mterpreted WIth the summer data, willch mdicated no recovery, and

WIth the results from two other studIes that presented eVIdence that mJury IS ongomg Results

from a Harlequm Duck study demonstrated that OIled and unOIled populatIOns became more

dIvergent durmg 1995-1997, suggestmg mcreasmg 011 spIll effects (Rosenberg and Petrula 1998)

Wmter survIval rates for adult female Harlequm Ducks were lower m OIled areas ofPWS than

the unOIled areas between 1995-1997 ( Esler et al 2000), consIstent With non-recovery

InconSIstencIes between our wmter results and those of Rosenberg and Petrula (1998) may stem

from the fact that our wmter surveys were conducted m March, willIe Rosenberg and Petrula

conducted surveys from July-September

Bufflehead m oIled areas of PWS showed an mcreasmg populatIOn (7%), suggestmg a

trend of recovery for thIS taxa At the same time, however, populatIOns m the unOIled areas were

mcreasmg (12%) and appeared to be divergmg (although not sIgmficantly) from those mOIled

areas These results agam suggest the eVIdence showmg Bufflehead recovery IS weak

Summer densIties ofNorthwestem Crow showed an mcreasmg trend m OIled areas of

PWS (3%), suggestmg summer populatIOns of tills speCIes may be recovenng, however there IS

no mdicatIOn that the wmter populatIOn IS recovenng
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A IIDrumum of 8,400 murrelets (both Marbled and K1ttlItz's murrelet) were kIlled dIrectly

by exposure to oil, representmg about 7% of the populatIOn m the spill zone (Kuletz 1996) Our

data showed that the wmter populatIOn mcreased m the OIled area, suggestmg recovery, however

summer trends show no mdicatIOn of recovery The numbers of murrelets that wmter m PWS,

are only 20-30% of summer populatIOns We therefore conclude that murrelets m PWS as a

whole are not recovermg

Cormorants, murres, Mew Gull, Glaucous-wmged Gull, Black Oystercatcher, grebes, and

terns showed no SIgns of recovery m PWS All these taxa showed no change except Black

Oystercatcher mcreased m the unOIled area and terns declmed m both the OIled and unOIled areas

No other long-term studIes were publIshed on these speCIes except for the Black Oystercatcher

Injury to Black Oystercatchers was'documented for summer populatIOns m 1989 and 1990

(KlosIewski and Laing 1994, Day et al 1997, Murphy et a1 1997, Irons et ai, zn revzew) but

effects had largely dIssIpated after 1991 (Murphy et a1 1997, Irons et a1, zn revzew) Effects

f

were pnmanly due to breedmg dIsruptIOn dunng 1989 and 1990 by dIsturbance assocIated With

cleanup and bIOremedIatIOn actIVItIes (Sharp et a1 1996, Andres 1997) StudIes .conducted

between 1992-93 (Andres 1999) found that effects from persIstent shorelme 011 on breedmg

success of oystercatchers were neglIgIble More recently, Murphy and Mabee (1998) showed

that oystercatchers had fully re-occupled temtones and were nestmg at OIled SItes m PWS,

concludmg that OIlmg dId not affect breedmg bIOlogy and success of oystercatchers m 1998

Murphy and Mabee (1998) dId, however, find sigruficantly lower breedmg success m OIled areas

of PWS, attnbutmg predatIOn as the dnvmg mecharusm PredatIOn on eggs and young can be

hIgh (Murphy and Mabee 1998, Andres 1999) and a dommant force m shapmg oystercatcher
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populatIOns, perhaps swampIng out any 011 effects on breedIng success Thus, our lack of

eVIdence for recovery In oystercatcher populatIOns may be due to dIfferentIal predatIOn between

OIled and unOIled portIOns of PWS, though any hnk between 011 and predatIOn IS unclear

Injury to PIgeon Gmllemots from the 011 spIll was documented for both WInter

(KlosIewskI and LaIng 1994) and summer populatIOns In PWS (Murphy et al 1997, Irons et al ,

m reVIew) Counts at Naked Island, PWS showed the populatIOn declIned In the three years

follOWIng the spIll, and declInes at colornes located along OIled shorelInes were greater than

unOIled SItes (Oakley and Kuletz 1996) Absolute and relatIve trends of both summer and WInter

densItIes ofPIgeon Gmllemots In the OIled areas IndIcated no eVIdence of recovery for thIs

speCIes In fact, summer densItIes of bIrds In OIled areas showed sIgrnficant negatIve trends

Our data on both summer and wmter densItIes of scoters, mergansers, and goldeneyes In

the OIled areas of PWS suggested no trend of recovery for these speCIes Trends In the OIled area

relatIve to the unOIled area showed densItIes m the oIled and unOIled areas of PWS were

dIvergmg, suggestIng IncreaSIng lIDpacts for scoters and mergansers In summer and WInter and m

WInter for goldeneyes (Table1, FIgS 2 and 3)

NegatIve lIDpacts to kIttIwakes from the 011 spIll were documented In PWS for summer

populatIOns (Irons et al , m reVIew), however, these decreases were attnbuted to local smfts In

foragIng dIstnbutIOns related to temporally abundant food resources (e g forage fish schools)

rather than declInes In populatIOns Trends of summer denSItIes of kIttIwakes In the OIled areas

ofPWS showed a sIgrnficant declIne (-8%), suggestIng IncreaSIng lIDpacts for tms speCIes In

addItIon, the trends In the OIled area relatIve to the unOIled area showed summer denSItIes m the

OIled and unOIled areas ofPWS were dIvergmg, agaIn suggestIng IncreasIng lIDpacts KIttIwake
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productIVIty was lower than expected m the OIled area followmg the spIll m 1989, whIle

prodUCtivIty m the unOIled area was hIgh ProdUCtIVIty declmed even more m the OIled area and

declmed m the unOIled area through 1994 (Irons 1996) Poor productlVity m OIled areas ofPWS

may have translated to low recrUItment and may partIally explam the negative trend m summer

denSItIes

WhIle there were no clear dIfferences m recovery m regards to taxa type (1 e, pISClVore

vs non-pIsclVore, dIver vs non-dIver), It should be noted that there were dIfferences m whIch

taxa were Impacted by the 011 spIll More dIvmg taxa were Impacted than surface-feedmg taxa

(Irons et al m revIew) and more nearshore taxa were Impacted than offshore taxa (Klosiewsla

and Lamg 1994, WIens et al 1996, Agler and Kendall 1997, Day et al 1997, Murphy et al 1997,

Irons et al m revIew)

Overall we analyzed 29 manne bud populatIOns m the oIled area (15 taxa m summer and

14 taxa m wmter), usmg two methods If a trend eXisted usmg eIther method (absolute change m

the OIled area or change m the OIled area relative to unOIled area) we allowed that there was a

trend for that populatIOn Of these 29 populatIOns, 5 showed mcreasmg trends m the OIled area

and 8 showed decreasmg trends m the OIled area, and 16 showed no sIgmficant trend (Table 2)

We mterpreted these data to suggest that lIttle recovery IS occurrmg m the OIled area of PWS

AddItIOnally, It should be noted that although few populatIOns m the OIled area mcreased, 50% of

the populatIOns m the unolled area mcreased dunng wmter (Table 2)

Companson of our results to other studIes IS lImIted because there have been few

long-term studIes that have evaluated recovery ofmarme bIrds from 011 spIlls, especially ones

that have used data collected at-sea rather than at a seabud colony Most post-spIll studIes last
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only a few years (see Platt et al 1991, Burger 1994) After the Exxon Valdez 011 spIll, several

studIes were concluded after three years (Day et al 1997, Murphy et al 1997, WIens et al 1996)

However, there appears to be consIderable vanatIOn m the recovery tune ofmanne buds from 011

spIlls Several studIes have found eVIdence recovery was occumng WIthm a few years after a

spIll (see Platt et al 1991, Parsons 1994, Day et al 1997, Murphy et al 1997, WIens et al 1996)

Although, AtlantIc Puffins (Fratercula arctzca) Common Murres (Una aalge) and Razorbills

(Alca torda) had not fully recovered after the Amoco CadIz 011 spIll SIX years later (see Platt et al

1991) and Roseneau et al (1999) dId not see clear eVIdence of murre recovery at the Barren

Islands colony m Cook Inlet, Alaska for several years after the Exxon Valdez spIll There IS also

eVIdence that recovery of mvertebrate populatIOns from 011 spIlls m salt marshes may take several

years to complete (Krebs and Burns 1977)

EVIdence for the oIl spzll as a possIble mechamsm for lack ofrecovery

In addItIOn to bemg exposed to 011 at the tune of the spIll, orgamsms contmued to be

effected by Exxon Valdez 011 that has persIsted m PWS for years Shorelme habItats mOIled

regIOns were Impacted to vanous degrees by O1lmg Natural weathenng and flushmg by htgh

wave energy reduced the amount of 011 m some areas However, as of 1997 some protected, low­

energy beaches that were oued by the EVOS stIll contamed 011 m sedIments and mussel beds

(Babcock et al 1996, Irvme et al 1999, Irvme unpubl data, Hayes and MIchel 1999) Further,

the Exxon Valdez 011, that remamed m mussel beds was m a relatIvely unweathered state and was

the source of contammatIOn of mussel and other mtertldal orgamsms (Hams et al 1996)
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Most of the taxa that were mJured by the 011 spIll mhablt or forage m the shallow

nearshore waters or m the mtertldal zone ofPWS Prey mclude benthIc mvertebrates (e g ,

mussels, and clams), demersal fish (e g , blenrnes and sculpms), and schoolmg forage fish (e g ,

sand lance [Ammodytes hexapterus] and PaCIfic herrmg [ClupeapallasI]) (Duffy 1999) In

addItIOn to the contammatIOn of the mussels and associated orgamsms other prey taxa were

reduced and had not recovered for years after the spIll PaCIfic hemng were Impacted by the spIll

(Brown et al 1996) and had not recovered by 2000 (Mark WIllette, AK Dept FIsh and Game,

unpubl data), although the reason for lack of recovery IS not clear Clam populatIOns were

reduced after the spIll and had not recovered by 1997 (peterson m press)

The Nearshore Vertebrate Predator Project (Ballachey et al 1999, Ballachey unpubl

data) assessed exposure ofmanne bIrds m PWS to 011 usmg expressIOn of cytochrome P4501A,

an enzyme mduced by exposure to polynuclear aromatIc hydrocarbons or halogenated aromatIc

hydrocarbons HIgher levels ofP4501A mductIOn were found m Oiled areas than un011ed areas

for three marme bud taxa (e g Harlequm Duck, Barrow's Goldeneye, PIgeon GUIllemot) ill

1997, 1998, or (and) 1999 Results also suggest that contammated PIgeon Gmllemots had more

organ damage than non-contammated ones (Ballachey unpubl data) The P4501A data are clear

eVIdence of greater contammant exposure m oIled areas ofPWS relatIve to unOiled areas

(Ballachey et al 1999) It IS not known, however, what amount of OllIS necessary to mduce

P4501A at the levels detected or the health consequences (e g survIVal, reproductIOn) of that

much 011
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Cumulatzve zmpacts natural varzatzon, ozl spzlls, and recovery

Usmg trend data alone to assess nnpacts and recovery from a perturbatIOn such as the

EVOS are confounded by effects of natural temporal and geographIc vanatIOn mherent m

WIldlIfe populatIOns (piatt et al 1991, SpIes et a11996, WIens and Parker 1995) PopulatIOn

dynamICS ofmanne bIrds may be carned out at large temporal and spatial scales (WIens et al

1996, Platt and Anderson 1996) and agamst a backdrop of hIgh natural vanatIOn m the manne

enVIronment (piatt and Anderson 1996, Hayward 1997, FranCIS et al 1998) Movement ofbrrds

between and WIthIn wmtenng and breedmg grounds (Stowe 1982), Juvemle dIspersal (HarrIS

1983), and large pools ofnon-breedmg mdlvlduals (porter and Coulson 1987, Klomp and

Furness 1992), may serve to mask local populatIOn changes, effectIvely buffenng local effects

over a broader regIOn Some studIes of the EVOS (Day et al 1997, WIens et al 1996) suggested

that manne brrd populatIOns have a good deal of resIlIency to severe but short-term perturbatIons,

mcludmg the EVOS ThIs VIew IS supported by the occurrence oflarge natural dle-offs and

reproductIve faIlure of marme brrds aSSOCiated With reduced food supply and storms (HarrIS and

Wanless 1984, Platt and Van Pelt 1997) Interestmgly, effects of these large dle-offs on local

populatIOns are often dIfficult to detect or are small and tranSItory at the scale of most momtonng

programs (Dunnet 1982, Stowe 1982, Harns and Wanless 1984, Piatt et al 1991, Wooller et al

1992) Further, It IS WIdely belIeved that manne bIrd populatIOns, whIch have a 5-20% natural

annual adult mortalIty rate, are lImIted by food resources (platt et al 1991) Under stable

condItIOns thIs mortalIty would be compensatory (e g balanced by recruItment of adults mto the

breedmg populatIOn)

ThIS raises the questIOn of the abIlIty of manne bIrds to respond to long-term, chromc
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perturbatIOns In partIcular, If perturbatIOns act m concert to have an addItIve effect on

populatIOns already stressed by other factors (e g food shortages, wmter storms, mtroduced

predators, gIll nets, dIsease, and long term oceanographIc changes) In thIS study, we assumed

that m the absence of an 011 spIll, manne bIrd populatIOns m the OIled and un01led portIOns of

PWS, all thmgs bemg equal, would exhIbIt SImIlar trends, and as such, should have been affected

to a sIIDllar degree by natural perturbatIOns such as those at the scale of the North PacIfic reglIDe

shIft (Hayward 1997, FranCIS et al 1998) Agler et al (1999) compared surveys ofmanne bIrds

m PWS m July 1972 WIth post-spIll surveys m July 1989-1991, and 1993, and found that

populatIOns of several specIes of marme bIrds that feed on fish (loons, cormorants, mergansers,

Bonaparte's Gull, Glaucous-wmged Gull, Black-legged KIttIwake, ArCtIC Tern, PIgeon

GUIllemot, murrelets, Parakeet Auklet, and puffins) had declmed, whIle most those speCIes

feedmg on benthIc mvertebrates (goldeneyes, Harlequm Duck, and Black Oystercatcher) dId not

declme SImIlarly, many of the manne bIrd taxa showmg dechnes m PWS declmed on the KenaI

Penmsula pnor to the 011 spIll (Agler et al 1999) Agler et al (1999) suggested declmes m

plSClvorous manne buds were at least partIally due to changes m the relatIve abundance of

certam forage fish specIes that occurred durmg the cllIDatIc regIme shIft m the north PacIfic

Ocean m the IDld 1970's (Hayward 1997, FrancIs et al 1998, Anderson and Platt 1999) Of the

14 taxa showmg declmes m PWS between 1972 and 1989-1993 (Agler et a11999), eIght (loons,

cormorants, scoters, mergansers, Black-legged KIttIwake, terns, PIgeon GUIllemot, and

murrelets) were shown to have been negatIvely affected by the 011 spIll (KloslewskI and Lamg

1994, Day et al 1997, WIens et al 1996, Murphy et al 1997, Irons et ai, In reVIew) Of these

eIght specIes, none showed eVIdence of recovery based on our trend data for summer densItIes
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and only two (loons and murrelets) showed eVIdence of recovery based on wmter densItIes

Thus, It appears that these taxa may be respondmg to the cumulatIve Impacts of the regIme shIft

(lowered prey aVaIlabIlIty and qualIty) and the 011 spIll, slOWIng recovery at the populatIOn level

Our data revealed that most taxa for whIch mJury was prevIOusly demonstrated were not

recovermg and some were showmg mcreasmg effects of the 011 spIll Lack of recovery as

measured by companng trends m denSItIes ofbrrds between oIled and un011ed areas ofPWS, as

well as trends m the oIled area alone may occur for several reasons Frrst, recovery IS not

occumng because of persIstent 011 spIll effects (e g expreSSIOn cytochrome P4501A, Ballachey

et al 1999) Second, recovery IS not occumng because factors causmg pre-spIll declmes (e g

regIme shIfts, Platt and Anderson 1996) may stIll be affectmg some speCIes ExarmnatIOn of

long-term ocearuc clImate cycles m the Gulf of Alaska suggests a small scale regIme shIft may

have occurred m 1990 (see Anderson and PIatt 1999) Thrrd, denSIty dependent mecharusms
"--

(e glowered carrymg capaCIty of the envrronment) may be operatmg on populatIOns m PWS

effectIvely stallmg recovery at the populatIOn level That IS, populatIOns may currently have the

capaCIty to mcrease or mamtam numbers, so that when envIronmental condItIOns cycle back to

pre-spIll levels, populatIOn growth IS lIkely (see AInley and Nur 1997) Fourth, recovery may

actually be occurrmg through fecundIty, survIval, or lmIDlgratIOn, but It IS not yet detectable as an

mcreasmg populatIOn because marme bIrds are k-selected and mtrInslc rates of natural recovery

from mltlal acute mortalIty events may be slow FIfth, recovery may actually be occurnng but

the magmtude of the ImtIaI mJury may be small relatIve to pre-spIll populatIOns In thIs SItuatIOn

It may be dIfficult to demonstrate a dIfference m slopes from the two populatIOns, partIcularly

gIven the hIgh annual varIatIOn for most taxa AddItIOnally, mcreasmg effects or lack of recovery
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may be a result of the delayed expreSSIOn of an effect due to substantIal tune lags between lllitIal

Impacts and expreSSIOn at the populatIOn level TIme lags may be a consequence of the buffenng

of fluctuatIOns rn local populatIOn SIze, low power of many momtonng studIes, and by densIty-

dependent processes (Temple and WIens 1989)

Whether recovery IS occumng mne years after the 011 spIll IS Important, because IT It IS

not, then It suggests that the habItat or prey base of these taxa may be negatIvely affected relatIve

to pre-spIll condItIOns NegatIve effects on habItat and prey may be a consequence of

anthropogemc events (e g 011 spIlls, commerCIal fishrng) or natural oceanographIc cycles, or

both

Interpretmg and defimng recovery

Assessment of recovery from a perturbatIOn IS dependent upon the null hypothesIs

generated, the statIstIcal test used and It'S aSSOCIated power, and how recovery IS defrned

Numerous analytIcal methods have been used m assessmg unpacts and recovery of marme buds

rn PWS followrng the EVOS (KlosIewsla. and Lamg 1994, WIens et al 1996, Day et al 1997,
J

Murphy et al 1997, Irons et al, m revIew) These methods dIffer m theIr approach, at tunes

producrng seemmgly dIfferent results, or more appropnately the rnterpretatIOn of those results,

from SImIlar data Currently, there IS no consensus on whIch methodology IS the most SUItable

for assessmg recovery, a pattern conSIstent WIth most studIes momtonng long-term populatIOn

change ill bIrds (Thomas 1996)

WIens and Parker (1995) defmed unpact as a statIstIcally sIgmficant correlatIOn between

mJury and exposure, recovery bemg the dIsappearance of such a correlatIOn through tune In
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short, the burden of proof IS placed on the data to establIsh Injury, but not to establIsh recovery

Tlus defImtIOn has been used by several studIes (WIens et al 1996, Day et al 1997, Murphy et

al 1997, and Irons et al , In revzew) to assess Injury and recovery ofmanne buds In PWS

followmg EVOS In these studIes rejectIOn of the null hypothesIs (no dIfference) constItuted an

effect, and the faIlure to reject m subsequent years was defIned as recovery In contrast, Agler

and Kendall (1997) compared bIrd populatIOn trends from OIled and unOlled areas, defmmg

recovery as an mcrease m buds m the OIled area relatIve to the unOlled area (homogeneIty of

slopes test) Here the rejectIOn of the null hypotheSIS IS Interpreted as recovery If Impacted

populatIOns have rates above those of the reference area The faIlure to reject the null constItuted

non-recovery status The burden of proof IS placed on the data to establIsh recovery m thIs case

The result of these vanous defImtlOns of recovery (based on dIfferent crIterIa) IS that data

collected on the same populatIOn of bIrds can produce dIfferent conclUSIOns regardmg recovery

status Thus, whIle the proXImate defIrutIOn of recovery IS based on ObjectIve analytIcal crIterIa,

the ultImate defIrutIOn IS dependent on the more sUbjectIve chOIce of statIstIcal model and

numerIcal values of CrIterIa employed In our oplmon, rIgId applIcatIOn of these defIrutIOns of

recovery accounts for much of the dIvergence In conclUSIOns over the Impacts and recovery of

marme bud populatIOns In PWS followmg the EVOS (WIens et al 1996, Day et al1997, Murphy

et al 1997, Irons et al In revzew, thIs study)

In summary, our study mdicates that most taxa for whIch mJury was prevIOusly

demonstrated are not recoverIng and others contInue to show potentIal populatIOn effects rune

years after the 011 spIll We show eVIdence of slow recovery, lack of recovery, and dIvergent

populatIOn trends m many taxa whIch utIlIze shorelIne and nearshore habItats where OllIS lIkely
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to persIst These potentmllmgenng spIll effects and natural vanabilIty appear to be actmg m

concert m delaymg recovery of many PWS bIrd populatIOns
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manuscnpt benefitted from the reVIews by JulIan FIscher, Kathy Kuletz, and Rob Suryan The
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TABLEt
Common and SCIentIfic names of bIrd speCIes/speCIes groups mentIOned m text

Taxa Common Name SCIentIfic Name

loons

grebes

cormorants

Harlequm Duck

scoters

goldeneyes

Bufflehead

mergansers

Black Oystercatcher

Mew Gull

Glaucous-wmged Gull

Black-legged KIttIwake

terns

murres

PIgeon GUIllemot

murrelets

Northwestern Crow

Red-throated Loon

PacIfic Loon

Common Loon

Yellow-bIlled Loon

Homed Grebe

Red-necked Grebe

Double-crested Cormorant

PelagIc Cormorant

Red-faced Cormorant

Harlequm Duck

Black Scoter

SurfScoter

Whlte-wmg Scoter

Common Goldeneye

Barrow's Goldeneye

Bufflehead

Common Merganser

Red-breasted Merganser

Black Oystercatcher

Mew Gull

Glaucous-wmged Gull

Black-legged KIttIwake

CaspIan Tern

ArCtIC Tern

AleutIan Tern

Common Murre

ThIck-bIlled Murre

PIgeon GUIllemot

Marbled Murrelet

KItthtz's Murrelet

Northwestern Crow

Gavza stellata

Gavza pacifica

Gavza zmmer

Gavza adamsll

Podzceps auntus

Podzceps grzsegena

Phalacrocorax auntus

Phalacrocorax pelagzcus

Phalacrocorax unle

HzstrlOmcus hzstrzomcus

Melamtta mgra

Melamtta perspzczllata

Melamtta fusca

Bucephala clangula

Bucephala zslandzca

Bucephala albeola

Mergus merganser

Mergus serrator

Haematopus bachmam

Larus canus

Lams glaucescens

Rzssa tndactyla

Sterna caspza

Sterna paradzsaea

Sterna aleutzca

Una aalge

Una lomvza

Cepphus columba

Brachyramphus marmoratus

Brachyramphus brevzrosfrzs

Corvus caunnus



----------------

TABLE 2
Summary of statislieally significant (*=p ~ 0.20, **=p ~ 0.10, ***=p ~ 0.05, ****=p ~ 0.01)
trends in post-spill densities of marine birds in Prince William Sound, Alaska, after the Exxon
Valdez oil spill. Trends for the oiled and unoiled areas were determined by regression analyses and
refer to an absolute change in the oiled or unoiled area. Trends in oiled area relative to the unoiled
area were determined by homogeneity of slopes test and refer to change in the oiled area relative to
the unoiled area (+1 = increasing density, 0 = no change, and -1 = decreasing density). An
increasing trend in the oiled area, whether absolute or relative to the unoiled area, suggests recovery
is occurring. No ab oJute or relative change in the oiled area or a negative trend in the oiled area
suggests that recover, is not occurring. A negative trend in the oiled area relative to the unoiled
area suggests that the impact is increasing with time.

Taxa Oiled Area Oiled Area Relative Unoiled Area
to Unoiled

Trend in Trend in Trend in Trend in Trend in Trend in
July March July March July March

Harlequin Duck 0 +1 ** 0 0 0 0

murrelets 0 +1 * 0 0 0 0

loons 0 +1 * 0 0 0 +1*

Bufflehead nd' +1 ** nd 0 nd +1***

Northwestern Crow +1 ** 0 0 0 +1 *** +1 ***

Black Oystercatcher 0 nd 0 nd +1 * nd

mUlTes 0 0 0 0 0 +1*

cormorants 0 0 0 0 0 0

Mew Gull 0 0 0 0 0 0

Glaucous-winged Gull 0 0 0 0 0 0

grebes nd 0 nd 0 nd -1 *

Pigeon Guillemot -1*** 0 0 0 0 0

terns -1 ** nd 0 nd -1 * nd

Black-legged Kittiwake -1 ** nd -1 * nd 0 nd

scoters 0 0 -1* -1 *** +1**** +1**

mergansers 0 0 -1 * -1 * 0 +1**

goldeneyes 0 0 0 -1 * 0 +1**.
I nd = no data, Birds were either not present or too rare to analyze during this season.



FIg 1 Map showmg the OIled and unOIled transects surveyed m Pnnce WIlham Sound dunng

July 1989, 1990, 1991, 1993, 1996, and 1998 and March 1990, 1991, 1993, 1994, 1996

and 1998 A subset of transects were surveyed dunng July 1989 and dunng the March

surveys
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Figure 2 Changes In July denSIties of taxa, between 1989 and 1998, In unolled
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Brenda Hall

From: Elaine Major [anebg@UAA.ALASKA.EDU)

Sent: Wednesday, August 02,2000 11 :27 AM

To: Brenda_Hall@oilspill.state.ak.us

Subject: monitoring

Hi Brenda,
I am a researcher in aquatic ecology with the University of Alaska Anchorage's Environment and atural Resources
Institute. Phil forwarded me his comments to you about the Cook Inlet Focus Group. I agree completely with Phil
and am writing to let you know that ENRI is developing the tools that Phil referred to in his email. We are also evaluating
some of the other questions he asked. I would be interested to see what you are doing or interested in developing as a
monitoring program. Some of our information is posted on the website link included at the bottom of this message. It
might be useful to talk about the monitoring sometime so that there is consistency statewide with the information collected
to avoid duplication of effort. I'll be out all next week but maybe we can talk sometime this fall. Thanks, Elaine Major

Phil wrote:
"As far as watersheds goes, ADEC is using 319 funds to support
development of tools to economically monitor streams. Monitoring
streams is probably the place to start in monitoring watersheds because
streams integrate watersheds to a sinlge point. Everything upstream
drains past a single point in a stream. Macroinvertebrates are probably
the best way to monitor streams because they describe the stream. The
assemblage of macroinvertebrates consists of an array of sensitive to
hardy taxa that accupy the range of niches available in the stream. The
different taxa respond to different perterbations of the stream.

If you are interested you could accelerate the usability of this tool by
helping to answer remaining questions. Specifically the questions are:
1. Given that taxa emerge from the stream at different times, what
difference does sample timing make to the interpretation of results? (I
think DEC is funding this work now).
2. Streams can be classified by morphology (Rosgen and Montgomery are
two stream classification systems based on stream morphology and/or
process). Streams with different morphology offer organisms different
habitats and therefor are likely to have an overlapping but different
set of taxa. Does this make a difference when interpreting the results
of macroinvertebrate monitoring.
3. The irnature stages of most macrinvertabrate taxa are not identifiable
to species. Identification to species might provide a greater degree of
sensistivity to interpretation of results. For many taxa this work may
be a matter of rearing irnature stages to adult and building a key.

Of course there are limits to this method. Slowly developing changes in
the watershed may not show up down stream for some time, such as soil
contamination. Also macroinvertabrates are adapted to the dynamic
nature of their habitat. They may not be affected by, or may rapidly
recover from extreme hydrologic events. This may mask a change that is
insidious such as gradual changes in hydrology due to gradual hardening
of land surface by development. The proverbial horse may be out of the
barn by the time a change is apparent. So a combination of montoring
methods may be best. Perhaps monitoring macroinvertebrates,
urbanization and hydrology would be a good combination. Though any of
these would be a great improvement over what we have now, which is
nothing.

One last comment and a repeat of my comment at the focus group: it may
not be a good idea to depend on agency funding to compliment or partner

08/02/2000



WIth your momtonng effort Most of our fundmg IS m questIon on a
year to year basIS Unless you only partner where there IS a
demonstrated COmmltrnent to long term momtonng you may find the
consIstency of your data to be comproilllsed Agam, I am very excIted
about the Idea of a momtonng project that will be supported over a
very long penod Thanks for domg thIs "

ElameMaJor
UAA-ENRI, 707 A St, Anchorage, AK. 99501
Ph (907) 257-2731, Fax (907) 257-2707
http //wwwuaa alaska edu/enn/bmag

08/0212000
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GULF ECOSYSTEM MONITORING PLAN
FOCUS GROUP AGENDA
Cook Inlet/Kenal Pemnsula
Wednesday, July 26, 2000

10 a.m -5'30 p m
Exxon Valdez RestoratIon Office

645 G Street SUIte 400, Anchorage, AK 99501-3451
907-800-478-7745 or 907-278-8012

DesIgn a regIOnally Implemented, globally coordInated and mtegrated
monltormg program

1000 INTRODUCTIONS OF PARTICIPANTS - MUNDY

1005 OpenIng remarks - McCammon

10 15 SCientific legacy & conceptual foundatIOn of GEM region - Spies

10 45 OrIentation to the focus group process - Mundy

11 00 CrIterIa for project selection and defimtlOns of terms - Mundy & Focus
Group

12 00 Lunch break (on your own)

1 00 Gap analySIS - metadatabase - Focus Group

1 30 Major themes of the draft momtorIng plan - Mundy
1 40 Harbor seal theme - Focus Group
2 20 KIttIwake/murre theme- Focus Group

3 00 Coffee break

3 15 Sandlance/hernnglsalmon theme - Focus Group

4 00 Use of themes as momtorIng approach
Other themes, other approaches
Do themes capture regIOnal Interests?

4 30 Post-mortem - Focus Group

5 00 AdJourn
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GEM PROGRAM MISSION

The mISSIon of the GEM program IS to "sustam a healthy and bIOlogIcally dIverse
marzne ecosystem m the northern GulfofAlaska (GOA) and the human use ofthe
marzne resources m that ecosystem through greater understandmg ofhow Its
productIvIty IS mfluenced by natural changes and human actIvItIes!! In purSUIt oftms
mISSIOn, the GEM program wIll sustam the necessary mstltutIOnal mfrastructure to
proVIde sCIentlfic leadershIp m Identlfymg research and morutonng gaps and pnontles,
sponsor morutonng, research, and other projects that respond to these IdentIfied needs,
encourage efficIency m and mtegratIOn of GOA morutonng and research actlvitles
through leveragmg of funds and mteragency coordmatIOn and partnersmps, and mvolve
stakeholders m local stewardsmp by gUIdmg and carrymg out parts of the program

GEM PROGRAM GOALS

GEM has five major programmatlc goals m order to accomplIsh ItS mISSIOn

DETECT Serve as a sentmel (early warnmg) system by detectmg annual and
long-term changes m the manne ecosystem, from coastal watersheds to the
central gulf,

UNDERSTAND IdentIfy causes of change m the manne ecosystem,
mcludmg natural vanatlon, human mfluences, and theIr mteractIOn,

PREDICT Develop the capacIty to predIct the status and trends of natural
resources for use by resource managers and consumers,

INFORM ProVIde mtegrated and synthesIzed mformatlon to the publIc,
resource managers, mdustry and polIcy makers m order for them to respond to
changmg conditlons, and

SOLVE Develop tools, technologies, and mformatIOn that can help resource
managers and regulators Improve management of manne resources and
address problems that may anse from human actIvItIes

GIven the SIze and compleXIty of the ecosystem under consIderatIOn and the avaIlable
fundmg, It wIll not be possIble for GEM, by Itself, to meet these goals Addressmg them
wIll reqUIre focusmg on the mstltutIOnal goals to

IDENTIFY research and morutonng gaps currently not addressed by eXIstmg
programs,

LEVERAGE funds from other programs,

PRIORITIZE research and morutonng needs,

SYNTHESIZE research and momtonng to advIse m settmg pnontles,

TRACK work relevant to understandmg bIOlogIcal productlon m the GOA,
and
INVOLVE other government agencIes, non-governmental organIzatIOns,
stakeholders, polIcy makers, and the general publIc m achIevmg the mISSIOn
and goals of GEM

4
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\ GUIDING PRINCIPLES FOR MARINE MONITORING
~'

Understand changes In marIne ecosystems

There IS a general consensus among deSIgners and operators ofmanne research and
momtonng programs m Alaska, the Umted States, and world-wIde that manne resource
management agencIes and manne resource dependent commumtIes and mdustnes need
relIable sources ofmformatIon and tools that enable them to cope WIth changes m hvmg
and phySIcal marme resources The consensus holds that usmg the manne enVIronment
safely and responsIbly reqUIres abIhtIes to recogmze, understand and antiCIpate changes
m the manne enVIronment There IS also general agreement that copmg WIth change
reqUIres the abIlIty to dlstmgUIsh between natural and human mduced changes m all
aspects ofmanne ecosystems

SyntheSize InformatIOn from all sources

Understandmg changes m manne ecosystems requIres understandmg the relatIOns
among many types of mformatIon, such as weather and fish production Changes m
manne resources are caused by a combmatIOn ofbIologIcal, geophysIcal and human
forces Natural vanablhty m the phySIcal enVIronment causes shIfts m relations among
speCIes, WhIch changes the overall productivIty of the regIOn's manne ecosystems
Human Impacts can lead 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

Coordinate planning for research and monitorIng

Understandmg changes m manne ecosystems reqUIres manne resource management
agenCIes and manne resource dependent commumtIes and mdustnes to work m concert to
Identify cntIcally Important mformatIOn and analyses CoordmatIon IS essential to
enhance and mamtam broad dISCUSSIOn among the manne SCIentific communIty on the
most dIrect and effective ways to understand and address Issues related to mamtammg the
health of the regIon's manne ecosystems

Integrate Information gatherIng and utilization

Understandmg changes m manne ecosystems Improves when concerned partIes
cooperate to develop the tools for mformatIon gathenng and shanng Research and
momtonng actiVItIes should be conducted by means that stimulate the development of
data gathenng and shanng systems that WIll serve SCIentIsts m the regIon and beyond
from government, academIa, and the pnvate sector m mamtalmng the health of the
regIon's manne ecosystems

)
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INTRODUCTION

The role of the focus group In GEM

The focus group process IS the start of the second stage of a four-stage process of
planrung and Implementmg the Trustee CounCIl's partlcipatIon m momtormg the marme
ecosystems of the northern Gulf of Alaska

A four-stage process of plannmg and Implementmg regional momtonng

1 EstablIshment of polIcIes, dedIcatIOn of fundmg and SCIentific scopmg - GEM
Program

2 What to momtor and approxunately where and when to measure It, what
complementary research IS necessary to Illummate momtormg - GEM MOnItormg
and Research PlannIng

3 StatistIcal preCISIOn and power, costs, technical feasIbIlIty - GEM Fme tunIng FYOl­
03

4 TC adopts and Implements first GEM Work Plan - GEM Implementation

ImtlalimplementatIOn of the GEM Momtonng Plan IS envlSloned to start a cycle that
penodically revlSlts the essentIals of stages 2 - 4 for as long as the GEM program eXIsts
The Issues of what to research and momtor, where and when to measure It, what
statistIcal power and preClSlon are necessary, affordabilIty and technolOgical strategies
and capabIhtIes WIll be revIewed, and pOSSIbly modIfied, at regular mtervals over the lIfe
of the program

How the focus group works

Focus group partICIpants are to respond orally and m wntmg to matenals presented at
the meetmg The adVIce WIll be gathered m wntmg from the workbooks submItted by
focus group members, and orally on the basIS of a transcnpt ofthe meetmg Information
from the focus group workbooks and meetmg transcnpts WIll be used by the team wntmg
the verSIOn of the Draft GEM Momtonng Plan that serves as the startmg pomt for the
October Workshop

After ImtIal background presentations on the context for the GEM Momtonng Plan
and the focus group process, two types of proposItions WIll be given to the group for
response The first set contams cntena for evaluatmg momtonng projects and themes,
and the second set contams examples ofmomtonng themes and projects organIzed
around these themes (see Agenda above)

Focus group partICIpants should target theIr reVIew comments to the appropnateness
of the cntena, IdentificatIon of the most pressmg data needs, the use of the theme
approach to momtonng, whether or not the suggested themes capture the ecolOgical
system of the northern gulf manne ecosystem, as well as the potential human Impacts of
greatest concern TIme has not been proVIded for partICIpants to make formal

6
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presentatIOns on theIr own candIdate proJects, although partIcIpants have the opporturnty
to make recommendations for other projects m response to the GEM theme projects

What the focus group IS to produce

The focus group process IS mtended to produce a broad range ofwntten and oral
adVIce wmch WIll be used m producmg the Draft Research and Momtonng Plan for the
October Workshop

Criteria and approach to the overall GEM program

The 1994 EVOS Restoration Plan mcluded 21 polICIes, many ofwmch WIll
contmue to be appropnate for the overall GEM program, wmle others WIll no longer be
appropnate Those that may be appropnate mclude the followmg

• Projects WIll be solICIted through a competitive process

• POSSIble negatIve effects on resources or servIces must be assessed m considenng
restoratIon projects

• Projects must be conducted as effiCIently as pOSSIble, reflectmg a reasonable balance
between costs and benefits

• Pnonty shall be given to projects that mvolve multi-discIplmary, mteragency, or
collaboratIve partnershIps

• Projects WIll be subject to open, mdependent SCIentific reVIew

• Past performance of the project team should be taken mto conSIderation when makmg
fundmg declSlons on future proJ ects

• Restoration must mclude meanmgful publIc partICIpation at all levels -- planmng,
project deSIgn, ImplementatIOn, and reVIew

• Restoration must reflect publIc ownersmp of the process by timely release and
reasonable access to mformation and data

Further CrIterIa for evaluating monitorIng projects

In order to select a project for the GEM Momtonng Plan It IS necessary to have a
\ _/ set of cntena to apply The explanatIOn for each GEM Momtonng Project should contam

7
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a complete map of the mfonnatIOn needed to understand the roles of the speCIes m the
ecosystems It occupIes, and to understand the mecharusms ofchange m the GEM speCIes
and allIed speCIes In many cases the mfonnation necessary wIll not be avaIlable, and
those data gaps need to be specIfied In order to ensure that the map IS complete, the
project IS compared to a senes of lIsts of Important features m the ecosystem and the
mdividual speCIes, and cntena appropnate to a "crossroads" GEM speCIes project Please
see AppendIces A and B for lIsts of tOPICS on WhIch to base cntena for project
selectIOn Examples of questIons addressmg major are given below

MODltormg Does the project be responsIve to the legal and regulatory mandates of
government agencIes For example, does the mfonnatIOn acqUIred address a specIfic
management Issue or concern? Examples oflegal mandates mclude the requIrements of
the Manne Mammal ProtectIon Act and the Endangered SpeCIes Act Examples of
regulatory mandates mclude harvest lImItatIons and pennlt requIrements Other
mandates relate to manne habItat protectIon, ecosystem-based management of fishenes,
etc

PrOjects must contnbute to meetmg Identified human uses or needs or to managmg
human Impacts
Human uses or needs may be related to economICS (for example, SubSIstence and
commercIal fishmg, recreatIOnal actIVIty, or sCIentIfic resources), health and safety (for
example, clean food or naVIgatIOn), paSSIve uses (such as WIlderness or non-consumptIve
use offish and WIldlIfe) or culture (for example, SubSIstence) Human Impacts mclude
such actIVItIes as 011 and gas development, hatchenes, tounsm, and loggmg Global
clImate change IS another example of a human Impact

Does the project contnbute tools to be used by agencies or user groups Managers
concerned WIth fishmg regulatIOns, envIronmental pennlttmg, water qualIty cntena and
cntIcal habItat defimtIOn have speCIfic needs for whIch SCIentIfic momtonng and research
mfonnatIon may be taIlored

Does the project detect, help better understand, or Improve predIction of changes m
manne ecosystems? (Change may be due to human or natural causes)
In addItIon to tradItIonal field actIVItIes, appropnate project actIVItIes mclude
syntheslzmg mfonnatIOn from vanous sources, plannIng for research and momtonng,
commumty stewardshIp, commUnIty mvolvement, and mfonnmg users

Does the project demonstrate a lInk to one of the Identified GEM themes?
Currently, the three GEM themes are harbor seal, kIttIwake/murre, and sandlance/
hemng/salmon, WIth a fourth theme of sea otters pOSSIble These themes WIll be
modIfied over tIme as addItIOnal mfonnatIOn IS acqUIred

~ /'

(;"" t ;,{) ~oes the proJect IdentIfy Imkages to nnderlymg loca~ regIOnal, or gl~~:1r_~oglcal
.., processes or geophySical processes? 6 F vv-:

it--'L? Lt~~~-c-~ ~ S~;, ~~
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RegIonal ecologIcal processes have been orgaruzed and summanzed m the conceptual
foundatIOn of the GEM program EcologIcal processes may be related to food (for
example, prodUCtiVIty or carbon transport), habItat (for example, pollutants or
temperature), or removals (for example, fishenes, habItat degradatIOn, or predatIOn)
GeophySIcal processes may be eIther oceanograplnc or atmosphenc

Does the project focus on speCIes, processes or actIVItIes that can serve as IndIcators
of ecologIcal change? The proposed ecologIcal mdicator WIll be evaluated on ItS
usefulness as an mdicator (how, where, and how often wIll It be used), Its
understandabIlIty, ItS abIlIty to be quantified, Its broad applIcatIOn, compatibIlIty WIth
other mdicators, relIabIlIty

Does the project leverage funds from other sources? These could mclude other
government funds (both state and federal) as well as non-governmental orgaruzatIOns and
transboundary organIzatIOns

Does the project fill a gap In eXIstIng data? A database to be used for thIS purpose IS
ready m draft The GEM metadatabase IS mtended to Identify all data types of all entities
collectmg mformatIOn on the manne enVIronment and related habItats m the Gulf of
Alaska

Does the project occur prImarIly WIthIn the northern Gulf of Alaska, or In
watersheds WIth marIne lInkages, or In mIgratory habItat outSIde of the gulf?

A tool for Gap analySIS: GEM metadatabase and GIS
applIcatIon

To aSSIst m performmg a gap analySIS of eXIstmg data, It IS Important to have a summary
m both tabular and GIS formats to summanze eXIstmg datasets m the GEM regIOn and
for baSIC GEM themes The EVOS office has begun to develop a comprehenSIve
database of relevant data m the GEM regIOn These can be dIVIded mto three baSIC
subgroups BaSIC Ground Programs, ErratIcs and SatellIte Programs (Please refer to
metadatabase gUIde prOVIded In liard copy at tile meeting) The EVOS office has also
begun to put these datasets mto GIS format so that vanous locations m the GEM regIOn
can be quened regardmg data pertment to that regIOn

We would lIke the focus group to reVIew the metadatabase for mIssmg or erroneous
mformatIon, and also to suggest whIch datasets should be mcluded m GIS format

Note Please submIt mformatIOn on mIssmg or erroneous mformatIOn to
brenda hall@011sp111 state ak us The SynOpSIS of mformatIOn needed to ImtIate contact
IS as follows

9
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PrOject Project tltle goes here

Descnptlon BasIC descnptlon of what, where, how, when and where

OrgarnzatIOn Who conducts It and who pays for It?

Program Is It part ofa larger coordmated effort?

Name Contact person
Address
Ph VOlce and fax
E-maIl

GeographIc locatIOn DeCImally coded latltudes and longItudes

The theme approach to monitoring

The approach bemg suggested to produce the GEM research and momtonng plan IS to
coordmate and mtegrate momtonng and research projects around ecolOgIcally and
culturally promment anImal specIes, the harbor seal, kIttIwakes and murres (surface
feedmg and dIvmg seabIrds), and sandlance, hemng and salmon (forage fishes) The
projects are further orgarnzed around regIons, -- PWS, CIIKenal Pemnsula,
KodIak!Alaska Penmsula, and northern GOA -- although overlaps are certam to occur,
partIcularly for mIgratory specIes and geophysIcal processes The anImal speCIes are
conceptual focal pomts around whIch to organIze studIes of factors controllmg changes m
the manne ecosystems In thIS sense, each of the specIes IS seen as an ecolOgIcal
"crossroads" where geophysIcal and bIolOgIcal agents ofchange come together The
agents of change have been IdentIfied m the GEM conceptual foundatIOn as food, habItat,
removals by harvest and predators, and related geophysIcal forcmg factors, such as the
PacIfic Decadal OscIllatIOn

In designatmg one specIes, such as the harbor seal, to Identlfy a GEM project,
other plant and arnmal specIes are not excluded, nor are geophysIcal processes or
parameters such as contammants overlooked The procedure bemg tested uses the GEM
specIes as a deVIce around WhICh to coordmate, mtegrate and syntheSIze mformatlon
about the factors contnbutmg to changes m valued manne and anadromous specIes and
the ecosystems on WhICh they depend

The selectlon of an Identlfymg speCIes also does not mean that the GEM program
WIll fund data acqulSltIOn for all factors necessary to understand changes m that specIes
through tlme The goal IS to deSIgn a project that IS as complete as pOSSIble WIthout
concern for normal agency management functIOn, or costs, or even technIcal feasIbIlIty
TechnIcal feaSIbIlIty and costs are dealt WIth m project program fine tunmg and
ImplementatIOn The GEM project Identlfies as completely as pOSSIble what IS necessary
to understand change m the GEM speCIes, and m the process addresses the many other
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speCIes and geophySIcal and chemIcal processes that contnbute to changes In the GEM
speCIes through tIme

Theme QuestIOns To Be Discussed

1 What IS your reactIon to the "theme" approach to morntonng? Are there other
approaches that should be consIdered?

2 Do these partIcular themes morntor a broad enough spectrum of the ecosystem?

3 Are the major Issues of concern to Cook Inlet/Kenal Pernnsula stakeholders/managers
covered withm the themes or research areas?

4 What are the possIbIlItIes for commumty/pnvate sector partnerslnps In morntonng In

SynopsIs of Harbor seal theme

Full verSIOn IS In AppendIX

TItle Understandmg changes m harbor seal populahons m the Northern
GOA

ObJechves Populahon trends
Food and produchon
HabItat
Removals

Geograpluc areas
PWS, Cook Inlet, KodIak Island

Agency achvity
Current
ADF&G domg molt counts m PWS m FY2000, NMFS has done
counts on TUgIdak Island (near KodIak Island) back mto the 1980s

Proposed Partnerslup m future
AgencIes to do molt counts m all three areas, IOgIShcal support for
collechons GEM to do dIet foragmg and carbon source work,
harvest and predahon efforts and collect hssue samples for
contammants

Commumty Achvity SubSIstence samplmg

11
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APPENDIX A' TOPICS FOR CRITERIA FOR PROJECT
SELECTION

The followmg are hIerarchIcally structured hsts of tOpICS that may be useful m desIgnmg
cntena for project selectIOn

Human needs and Impacts, products, agency mandates
Human needs and Impacts, products, agency mandates

Agency Mandates
Legal

Manne Mammal ProtectIOn Act
Endangered SpecIes Act
Forest Practices Act
Clean Water Act
M-S FIshery Management and ConservatIOn Act
Court orders
Enablmg legIslatIOn of Trustee Council member agencIes
Alaska State Constitution and TItle 16
Alaska Board of Fishenes and Game regulations
Federal SubSIstence Board regulations
State and federal harvest regulatIOns
North PacIfic Anadromous Fishenes Treaty
PaCIfic Salmon Treaty
MIgratory SpeCIes ConventIOns

Regulatory
Harvest lImItations - bIrds, fish, shellfish, mammals, manne algae, trees
Total Manageable Dally Loads TMDL's (non-pomt source pollutants)
PermIt applIcatIOns

Manne HabItat ProtectIOn
FIshery and Ecosystem-based Management
Contammants, Water Quahty and Food Safety
StewardshIp and Status of resources

PopulatIOn trends
PopulatIOn abundance
LIfe cycle and baSIC bIOlogy

12
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Human Needs
EconomIc

SubsIstence resources
CommercIal resources
Tounst resources
RecreatIOnal resources
SCIentific resources (genes, medIcal models)
Commerce (naVIgatIOn, weather)

Health
PublIc safety (naVIgatIOn, weather)
Clean food
Clean water

Culture
SubSIstence resources
RelIgIOUS practIce

Human Impacts
011 and Gas Development
CommercIal Flshmg
Salmon Hatchery Issues
RecreatIOn and Tounsm
SubSIstence harvests
Loggmg
Small-scale SpIlls of TOXIC Substances
RoadbUIldmg and UrbanIzatIOn
Global ClImate Change

Products
Measures contnbutmg to meetmg human and agency needs, managmg Impacts

Human Impacts
Manne HabItat Protection
FIshery and Ecosystem-based Management
Contammants, Water QualIty and Food Safety
StewardshIp and Status of resources
Legal
Regulatory
EconomIC
Health
Culture

InformatIOn relevant to human actIvItIes
SCIentific resources
NaVIgation
Weather
Water QualIty
Food Safety
Contammants

13
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EcologIcal Importance - ecologIcal IndIcator

Conceptual basIs
Lmkage to underlymg ecolOgical process (local, regional, global)

Food
ProductiVIty (rate ofproductIOn of food)

Pnmary productiVIty
Nutnents
MIxmg
SpecIes composItIOn

Secondary
Tertiary

Carbon transport and fate
NItrogen transport and fate

HabItat
LImItmg Factors

Temperature
Sahmty
Current velOCIty
Water quahty

Pollutants, contammants
Removals

FIshenes
HabItat degradatIOn
Pollutants, contammants
PredatIOn

Lmkage to geophySIcal processes (local, regional, global)
OceanographIc

Upwellmg
Downwellmg
MIxed layer depth
Frontal structure
Current dynamICS
OrganIC transport

Atmosphenc
Sea surface pressure (PDQ and allIed phenomena)
Wmd stress
PreCIpItatIOn
Runoff

RelatIOnsrups to other speCIes defined
LIfe cycle understood m relatIOn to geographIC range

14
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Usefulness of mdlCator
How would It be used (regulatlOns, perrmttmg, model mput, pubhc safety)
Where would It be used (agencIes, pubhc, pnvate)
How often would It be used?

Understandable (Meanmg and uses of values known)
Quantifiable

Range of values known
Temporal and spatIal scales of change (spatial statistics)
Natural vanablhty separable from anthropogemcs (sIgnal to nOise ratlO)
Statistical propertIes

Accuracy and PreClSlon
Power
Robustness (statIstical)
Error (Type I v Type II)

Broadly apphcable
EcolOgical processes
BlOgeochemlcal processes
Geographic extent
Number ofrelevant speCIes
Number of products (management apphcations)

Compatiblhty
Interagency
Interdlsclplmary
Interstate
InternatlOnal

Rehablhty
Estabhshed performance (exlstmg time senes)
Sound theoretical baSIS
Comparable to estabhshed mdlcators
Data collection

Technology
LOgIStiCS

Robustness
PerturbatlOns (urbamzatlOn, earthquake, )
TechnologIcal obsolescence

15
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GEM program mISSIOn, goals and themes

Geograpluc locatIOn
Northern GOA mcludmg watershed - marme lmkages
Geophysicallmkage
MIgratory habItat ex-GOA

Understand changes m marme ecosystems
Detect long-term changes

Ecosystem health
BIOlogical dIversIty

Understand causes of change
Human
Natural

PredIct
SynthesIze mformatIOn from all sources

Track relevant work
Solve management problems
Enable sustamable use

Coordmate planmng for research and momtonng
IdentIfy gaps m knowledge
PnontIze data gathenng efforts
Commumty stewardslup

Integrate mformatIOn gathenng and utIlIzatIOn
Leverage fundmg
Inform users
Commumty mvolvement

EstablIshed lmk to GEM Theme
Harbor seal
KIttIwake-murre
Sandlance-hemng-salmon

Addresses conceptual foundatIOn
PopulatIon change = functIOn of (food, habItat, removals)

16
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RelatIOn to other programs, leveraging

US Dept of Agnculture, Forest ServIce
US Department of Commerce, NatIOnal Ocearuc and Atmosphenc AdmimstratIon
US Department of Defense, Office ofNaval Research, Stenms Space Center

US Coast Guard
US Department of the Intenor
US EnvIronmental ProtectIOn Agency
NatIOnal SCIence Foundation
State of Alaska

ADEC
ADF&G
ADNR
ADCED (Commumty and EconomIc Development)
ADHSS (Health and SocIal ServIces)
UAFfUAA

IMS/SFOS
IARC (Arctic Research Center)

Nongovernmental OrgaruzatIons - Hybnds
PWSSC
OSRI
PWSRCAC

Transboundary OrganIzatIOns
Global Chmate Change Research

Note Refer to GEM program document, sectIOn IV B (page 41)

17
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The cntena have been app11ed to the example harbor seal project descnbed m the
narratIve followmg the check 11st examples

Appendix B· Project check list example for Harbor Seal Project

PrOject check lIst example: Human needs and impacts,
products, agency mandates

Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn
Human needs and Impacts, products, agency mandates

Remark P = Present, A = Absent
Agency Mandates

P Legal
P Regulatory
P Manne HabItat ProtectIOn
P FIshery and Ecosystem-based Management
P Contammants, Water Quahty and Food Safety
P StewardshIp and Status ofresources

Human Needs
P EconomIC

(
P Health
P Culture

P Human Impacts

P Products

PrOject check lIst example: Linkage to underlying ecological
process

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

EcologIcal Importance - ecologIcal mdicators

Conceptual baSIS

LInkage to underlYing ecolOgical process (local, regIOnal, global)
P Food
P HabItat
P Removals
A LInkage to geophySIcal processes (local, regional, global)
P RelatIOnshIps to other speCIes defined
P LIfe cycle understood m relatIOn to geographIc range

Usefulness of mdicator

18
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How would It be used (regulatIOns, penmttmg, model mput, publIc safety)

Where would It be used (agencIes, publIc, pnvate)
How often would It be used

Understandable
Meanmg and uses of values known

QuantIfiable
Range of values known
Temporal and spatIal scales of change (spatial statistics)
Natural vanabilIty separable from anthropogemcs (SIgnal to nOise ratIO)

StatistIcal propertIes
Broadly applIcable

EcolOgical processes
BIOgeochemIcal processes
Geographic extent
Number of relevant speCIes
Number of products (management applIcatIOns)

CompatibIlIty
Interagency
InterdiscIplmary
Interstate
International

RelIabIlIty
EstablIshed performance (exIstmg time senes)
Sound theoretIcal baSIS
Comparable to establIshed mdicators
Data collectIOn
Robustness

Project check !lst example GEMprogram mlsswn goals and themes
Harbor Seal Theme

Project TItle Pnnce WIllIam Sound Harbor seal enumeratIOn

GeographIC locatIOn
YES Northern GOA

GeophySIcal lInkage
MIgratory habItat ex-GOA

Understand changes m manne ecosystems
P Detect long-term changes
P Understand causes of change
? PredIct

SyntheSIze mformatIOn from all sources
P Track relevant work
? Solve management problems
? Enable sustamable use

CoordInate plannIng for research and momtonng

19
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? IdentIfy gaps m knowledge
? PnontIze data gathenng efforts
A Commumty stewardshIp

Integrate mfonnatIOn gathenng and utIlIzatIOn
P Leverage fundmg
? Infonn users
A Commumty mvolvement

EstablIshed lInk to GEM Theme
P Harbor seal

KIttIwake-murre
Sandlance-hemng-salmon

Addresses conceptual foundatIon
P PopulatIon change = functIon of (food, habItat, removals)

PrOject check lIst example: Relation to other programs,
leveragIng

Harbor Seal Theme
Project TItle Pnnce WIllIam Sound Harbor seal enumeratIon

US Dept of Agnculture, Forest ServIce
US Department of Commerce, NatIOnal Oceamc and Atmosphenc
AdmmistratIon

US Department ofDefense, Office ofNaval Research, Stenms Space
Center

A US Coast Guard
A US Department of the Intenor
A US EnVIronmental ProtectIon Agency
A NatIOnal SCIence FoundatIOn

State of Alaska
P ADEC
P ADF&G

ADNR
ADCED (Commuruty and EconomIC Development)

P ADHSS (Health and SOCIal ServIces)
? UAFIUAA

IMS/SFOS
IARC (ArctIc Research Center)

Nongovernmental OrgamzatIOns
A PWSSC
A OSRI
A PWSRCAC

A Transboundary OrgaruzatIOns
? Global ClImate Change Research

20
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PrOject check list example: Gap Analysis

Harbor Seal Theme
Project TItle Pnnce WIlham Sound Harbor seal enumeratIOn

P ProvIdes MIssmg BaSIC Ground Project
P ProvIdes MIssmg ErratIc

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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AppendIX C HARBOR SEAL THEME

Narrative of harbor seal project 1

TItle Understandmg changes m harbor seal populations m the Northern
GOA

Objectives Population

1 To track population change seals m a serIes of regIOnal
mdex sItes through counts of molting harbor seals

Food and production

2 Regionally, to IdentIfy major prey Items, ultimate carbon
sources, and tIme spent foragmg

3 RegIOnally, to quantIfy reproductive success, mcludmg
Juverule survIval trends

HabItat

4 IdentIfy major foragmg areas

Removals

5 To develop mdices of SubsIstence harvest and predation

6 Develop SUrvIval model

7 To perIodIcally determme tissue concentrations of
bIOaccumulated contammants and to measure possIble
response bIOmarkers

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency activIty

Current

22
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ADF&G domg molt counts m PWS m FY2000, NMFS has done
counts on TUgIdak Island (near KodIak Island) back mto the 1980s

Proposed PartnershIp m future
AgencIes to do molt counts m all three areas, lOgIStiCal support for
collections GEM to do dIet foragmg and carbon source work,
harvest and predation efforts and collect tissue samples for
contammants

Commumty ACtiVIty

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Appendix D KIttiwake/murre theme

Narratlve oflattlwake/murre project 1

TItle Changes m colomal seabIrds m the Northern GOA

Objectives Population

1 Measure changes m populations (production) of colomal
sea bIrds m the northern GOAA

2 RegIonally, to quantIfy IeproductIve success, mcludmg
fledgmg success m a surface-feedmg and m a dIvmg seabIrd

Food

3 RegIonally, to IdentIfy major prey Items, food qUalIty, and
tIme spent foragmg for a surface-feedmg and for a dIvmg
seabIrd

HabItat

4 To IdentIfy major foragmg areas and ultimate carbon
sources

Removals

23
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5 To develop mdices of predatIon

7 To penodically develop eshmates of seabIrd survIval at
major colomes

8 To penodically determIne tIssue concentratIons of
bioaccumulated contammants and to measure possIble
response bIomarkers

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency actIVIty

Current

PWS USFWS, MIgratory BIrd Program, has a long-term populatIon
data set (back to 1985) for 27 kithwake colomes m PWS that
mcludes 2 surveys one m early sprmg for populatIon counts and
one m August to count chICks/nest More mtemsve studIes are
carned out at Shoup Bay (also m PWS) that mclude dIet

KodIak Island An annual survey IS made to eshmate populatIon
SIzes and prOdUctIVIty for black-legged Kithwakes m one VISIt per
year at 15-20 colomes At PorpOIse Rocks counts of red-faced and
pelagIC comorants and common murres are also made

Cook Inlet/KenaI Coast USFWS AMR (Alaska MarItIme Refuge)
has a plan for domg annual surveys at East Amatuh Island (Barren
Islands, Outer Cook Inlet) and surveys every 3-5 years at the
Chiswell Islands ( off KenaI Coast) and ChIsik Island (m mIddle
Cook Inlet) Annual surveys mclude tImIng of nestIng, fledgmg
tIme, productIon (chIcks per nest) and prey IdentIfIcatIon Surveys
on a 3-5 year perIOdICIty mclude prOduCtIVIty (chIcks per nest,
tImmg of fledgmg (estImated) See SeabIrd morutormg plan for the
Alaska MarItIme Refuge FIle document, USFWS, AMR, Homer
Alaska There are also hIstoncal counts (back to 1984) of 4 speCIes of
seabIrds at Gull Island m Kachemak Bay

Proposed PartnershIp m future
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AgencIes to do Annual counts and productIvIty for surface
feeder (Black-legged kIttIwakes) at 27 colomes

GEM perIOdIC estImates of dIet composItIon and qUalIty,
ultImate carbon sources and predatIon estImates(If pOSSIble)
perIOdIC estImates of survIval at selected colomes Collects
samples for blOaccumulatIng contamInants

KodIak Island
Agency to do annual counts and productIvIty for black­
legged kIttIwakes at 15-20 colomes on KodIak Island

GEM as for PWS

Cook Inlet!Chiswells

Agency to do Annual populatIon and prodUCtIVIty surveys
kIttIwakes and murres at East Amatuh Island, PopulatIon
and prodUCtIVIty surveys at Gull Island CrosIk Island and
Croswell Islands every 3-5 years

GEM as for PWS

Commumty ACtIVIty ?

Other kittiwake/murre projects ... ?
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APPENDIX E SANDLANCEIHERRING/SALMON THEME

Narrative of sandlance/hemng/salmon project I

TItle Understandmg changes m forage fIsh populations m the Northern
GOA

ObJectrves PopulatIOn

1 To quantIfy reproductrve success m herrmg

2 To develop mdices of age 0+, 1+ and 2+ herrmg
abundance from aerIal surveys m all regions

3 To track populations of non-commercIal forage fIsh (e g I

capelm, sandlance) by use of small mesh surveys, aerIal
surveys, halIbut stomach analyses

Food

4 Regionally, to IdentIfy major prey populations (plankton),
and major spawrung areas for stocks of PacIfIC herrIng

5 To track changes m oceanographIc and atmospherIC
conditrons that control food supply

HabItat

6 To use the PWS circulatron model to SImulate larval
dIsperSIOn m PWS

7 To IdentIfy major foragmg areas and ultImate sources of
carbon

Removals

8 To estimate larval surVIval and Juverule overwmterIng
survIval for PaCIfIc herrIng

9 To track commercIal harvest for PacIfIC herrmg

26
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Geograpluc areas
PWS, Cook Inlet, KodIak Island

Agency activIty

Current

PWS ADF&G does aerIal surveys of miles of spawn, conducts a
test fIshery and samples the commercIal catch for age and weight­
at- age for PacIfIc herrmg Stock SIze eshmated from ASA model

KodIak Island ADF&G samples the commercIal catch for age and
weight-at-age LimIted aerIal surveys are carrIed out for Important
stocks(Ugamk Bay)

Cook Inlet/KenaI Coast ADF&G samples conducts a test fIshery
for roe content/quahty and samples the commercIal catch for age
and weight-at-age AerIal surveys are carrIed out for Important
stocks Effort IS concentrated m KamIshak Bay, and a lesser effort
on remnant stock m Katchemak Bay Stock SIze estimated from
ASAmodel

Proposed Partnerslup m future

PWS
AgenCIes to do ADF&G AerIal survey for nules of spawn
Age and weight-at-age Stock SIze estimates All on annual
basIS Partial support for small mesh surveys m PWS (new)
ProvIdes samples for contammant and lIpId analyses

PWSAC Contmues plankton watch

GEM For PacIfIc herrmg 1 Run plankton model to forecast
sprmg-summer bloom, 2 Run cIrculation model to forecast
larval dIspersIOn, 3 CarrIes out aerIal survey for Juverule
herrmg age slass estimates, 4 Eshmates overwmterIng
suvival from model and fIeld collections at end of growmg
season DetermInes ultimate carbon sources Conducts small
mesh surveys and bIOmass estimates from hydroacoustIcs
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KodIak Island

AgencIes to do Aenal survey for mJ1es of spawn Age and
weIght-at-age Stock SIze eshmates Samples for lIpId
content, end of season whole body energy contnet and
contammants

GEM eshmates lIpId content, ulhmate carbon sources,
supports expanded plankton watch, eshmates ovewmtermg
survIval from model and end-of-season whole body energy
content

Cook Inlet I ChISwells

AgencIes to do AerIal survey for mIles of spawn Age and
weIght-at-age Stock SIze eshmates Samples for lIpId
content, end of season whole-body-energy content and
contammants

GEM eshmates lIpId content, ulhmate carbon sources,
supports expanded plankton watch, eshmates ovewmtermg
survIval from model and end-of-season whole body energy
content

Commuruty AchvIty ?

Narrative of sandlance/hemng/salmon project 2

TItle Changes m annual plankton produchon m the Northern GOA

ObJechves Populahon

1 RegIonally, to measure pnmary produchvIty m nearshore, shelf
and GOA waters

2 To predIct phytoplanton and zooplankton blooms m PWS, CI
and KodIak Island area WIth 2-d models usmg oceanographIc and
meterologIcal data

3 To measure settled volume of plankton from weekly tows durmg
the growmg season m representahve coastal areas
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4 To collect synoptIc data on chlorophyll a from SeaWIfs satellIte
and to track subsurface cholorphyll a concentratIons m shelf break
enVIronments

Food and habItat

5 To measure atmosphenc and

6 To do zooplankton samplmg at representatIve regIonal statIons
m all areas

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency actIvIty

Current

PWS PWSAC does plankton watch from 5 hatchery locatIons
Wmd data for plankton model are avaIlable from NOAA buoys m
PWS tanker channel (Potato Pomt, BlIgh Reef, MId-sound, Seal
Rocks) FAA statIons at WhIttIer and Valdez also supply wmd data
of lesser relevance to central PWS

KodIak Island FOCI program (NOAA) m ShelIkof StraIt collects
some data on plankton and atmosphenc and oceanographIc
condItIons

Cook Inlet/KenaI Coast No ongomg actIvItIes have been
IdentIfIed

Shelf and shelf break Atmosphenc data from NOAA weather
buoys, other data from GLOBEC studIes on Seward lme
(NSF/NOAA) Plankton data from CPR m north PacIfIc (NPRB m
2000-2001)

Proposed PartnershIp m future

AgenCIes to do NOAA contInues to make avaIlable weather
data from central PWS, Cook Inlet and other locatIons
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PWSAC Conbnues plankton watch

GEM 1 Run plankton model to forecast sprmg-summer
bloom, 2 Run cIrculatIon model,

KodIak Island

PossIble conbnued oceanographIc data from FOCI program
m Shehkof StraIt

GEM as for PWS, but no cIrculatIon model

Cook Inlet!ChIswells

AgencIes to do NothIng yet IdentIfIed

GEM as for PWS except for CIrculatIon model

~I

Commuruty ACtIVIty ?

Other sandlance/herring/salmon projects...?

Other themes...?
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Appendix F CHECKLISTS FOR REVIEW OF OVERALL
MONITORING PLAN (DRAFT)

Once the overall draft momtonng plan has been assembled for the first tIme, the
followmg check lIsts would be used to reVIew the collectIOn of proposed projects as a
whole In order to look for gaps WIth respect to a number of Important features

Kinds of observatIOns
1 Abundance

a adults
b Juvemles

2 SIze, age, weIght
3 EnergetIcs,

a calonc content
b lIpId content

4 Stable Isotopes
TrophIc structure
Foodongm

5 Contammants
6 BIOmarkers

Species or GuIlds
1 Crustaceans, epIfauanal
2 Manne demersal Gadids (cod, pollock)
3 Anadromous fishes salmon
4 Harbor seals and sea otters
5 KIttIwakes, Lands - surface feeders
6 Murres - Alcids - dIvmg bIrds
7 IntertIdal Fucus and mussels (fixed anImals and plants)
8 IntertIdal MobIle ChItons LImpets, sea urchms, sea stars
9 SubtIdal, shellfish, polychaetes, mfauna, crustaceans
10 Forage fish Hemng, salmon, sandlance, capelm

Geographical Provlllces- RIpanan, freshwater
1 R1panan
2 IntertIdal
3 LIttoral zone subtIdal, nearshore
4 NeretIc
5 Shelf benthos
6 Shelf pelagIc
7 Slope pelagiC
8 Slope benthos
9 Abyssal pelagIc (oceamc / pelagIc)
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10 Abyssal betluc

DIsciplInary Areas of Study

BIology
Population DynamICS
PhysiOlogy
TrophIC DynamICS
EcologIcal energetIcs
BiOlogical Oceanography
FIshenes Oceanography

GeophysIcal SCIences
PhysIcal Oceanography
ChemIcal Oceanography
Atmosphenc SCIences

Trophic dynamiCs

I
}

-"

1
2
3

dIet composItiOn! spp + geograpluc ongm
trophIc level
food quahty + energetics
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Brenda Hall
From: Phillip North [pnorth@ptialaska.net]
Sent: Wednesday, August 02, 2000 8:42 PM
To: Brenda Hall
Cc: Steven Frenzel; Bob Shavelson; Kent Patrick-Riley; Elaine Major;

Susan Saupe; Lee Daneker; John Mohorcich
Subject: Re: FW: Cook Inlet Focus group Information

Hi Brenda,
My two cents for GEM are as follows:
There are two area that I saw as not explicitly included in the framework: soft
intertidal and watersheds.

Soft intertidal is by nature a dynamic system. On the Cook Inlet shore the
dynamism is even more extreme because the shore is adjusting to recent
geologic change. As we humans try to change the time frame of change to
accomodate our human land use desires we interup the dynamism and thereby
interupt ecologically important processes. Home building on the eroding bluffs
and beaches on the east side of the Inlet (most evident south of Deep Creek) will
lead to hardening of the shore as people try to protect their investments. Then
normal beach erosion will be seen as a crisis. Also the normal erosion and
transport of sand will be interupted, leading to changes in beach cycling, with
implications for organisms that depend on soft beaches for some part of their life
cycle (fish, crustaciens and bivalves). This is an issue that is not at a crisis point
yet so is not getting any attention. Now is probably a good time to start
monitoring this.

As far as watersheds goes, ADEC is using 319 funds to support development of
tools to economically monitor streams. Monitoring streams is probably the place
to start in monitoring watersheds because streams integrate watersheds to a
sinlge point. Everything upstream drains past a single point in a stream.
Macroinvertebrates are probably the best way to monitor streams because they
describe the stream. The assemblage of macroinvertebrates consists of an array
of sensitive to hardy taxa that accupy the range of niches available in the stream.
The different taxa respond to different perterbations of the stream.

If you are interested you could accelerate the usability of this tool by helping to
answer remaining questions. Specifically the questions are:

1. Given that taxa emerge from the stream at different times, what difference
does sample timing make to the interpretation of results? (I think DEC is
funding this work now).

2. Streams can be classified by morphology (Rosgen and Montgomery are two
stream classification systems based on stream morphology and/or process).
Streams with different morphology offer organisms different habitats and
therefor are likely to have an overlapping but different set of taxa. Does this
make a difference when interpreting the results of macroinvertebrate
monitoring.
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3 The Imature stages of most macrmvertabrate taxa are not Identifiable to

species Identification to species might provide a greater degree of
senslstlvlty to Interpretation of results For many taxa this work may be a
matter of rearmg Imature stages to adult and bUilding a key

Of course there are limits to thiS method Slowly developing changes In the
watershed may not show up down stream for some time, such as sOil
contammatlon Also macromvertabrates are adapted to the dynamic nature of
their habitat They may not be affected by, or may rapidly recover from extreme
hydrologic events ThiS may mask a change that IS InSidiOUS such as gradual
changes In hydrology due to gradual hardening of land surface by development
The proverbial horse may be out of the barn by the time a change IS apparent
So a combmatlon of montormg methods may be best Perhaps mOnitoring
macrolnvertebrates, urbanization and hydrology would be a good combmatlon
Though any of these would be a great Improvement over what we have now,
which IS nothmg

One last comment and a repeat of my comment at the focus group It may not be
a good Idea to depend on agency funding to compliment or partner with your
mOnltormg effort Most of our funding IS In question on a year to year basIs
Unless you only partner where there IS a demonstrated commitment to long term
mOnltormg you may find the consistency of your data to be compromised Agam,
I am very excited about the Idea of a mOnitoring project that Will be supported
over a very long period Thanks for dOing thiS

Phil North

Brenda Hall wrote

Phll- I have also added to our group e-mail list so that you also receive
all other mformatlon concerning thiS matter Hope to hear from you soon'
Brenda Hall
Exxon Valdez Restoration Office
Phone # 278-8012
Fax #276-7178

:----Oilgma! Mes~~ge::-~- __ _ _ _ _ _ ___ _ __

I
F:.rorn - Brenc!a HallJrnallto Brenda Hall@OIlspllI state ak us] -- - -
Sent Friday, July 07,2000 11 51 AM
To Tom Wemgartner, Tom Loughlin, Thomas Dean, Ted OtiS, Steve Iguell,
Stephen Jewett, Spies, Shannon Atkinson, Patty Brown-Schwalenberg, Mark
Willette, Marianne See, Ken Holbrook, John F Platt PhD, Jim Reynolds, Jla
Wang PhD, Jennifer Nielsen, Intercom, Henry Huntmgton, Gall Irvine, Dede
Bohn, David Banks, Claudia Slater, Catherme Berg, Carol Fries, Carl Schoch,
Bud Rice, Bruce Wright, BIll Hauser, Bill Bechtol, Fran Norman for Walter
Meganack
Cc Molly McCammon, Phil Mundy

ISubject Cook Inlet Focus group Information
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Brenda Hall
From: glnelson@usgs.gov
Sent: Monday, August 07,20009:40 AM
To: Brenda_Hall@oilspill.state.ak.us
Cc: sfrenzel@usgs.gov; Ipatrick@usgs.gov
Subject: GEM comments and gaps

Thank you for the opportunity to participate in the Gulf Ecosystem Monitoring
workshop on July 19. I apologize that I had to leave a bit early and could not stay
for the end of the workshop. I would, however, like to make a few comments
regarding data gaps.

The quantity and quality of fresh-water discharge to the ocean are key
components of both the terrestrial and marine ecosystems.

In the terrestrial environment, fresh-water discharge is an integrator of climate
change over the basin scale, reflecting seasonal, inter-annual and inter-decadal
fluctuations in precipitation and melting of glacial ice. Floods that scour salmon
redds, low-flow conditions that may lead to freezing of spawning gravels, oxygen
depletion during heavy salmon runs, and numerous other impacts are all
reflected in stream discharge.

Fresh water flowing into the Alaska Stream (the westward-flowing current along
the Alaska Gulf Coast) forms a less dense layer of water flowing over deeper,
more saline water. It is in this upper layer of water that much of the primary
productivity occurs. This less-dense jet also flows through the Aleutian passes
and provides water to the southern part of the Bering Sea.

Although I would love to be able to tell you that USGS will have funds to operate
the necessary stream gages to provide data on the fresh-water runoff, the reality
is much different. Because of lack of appropriations, we have discontinued
measurement of most of the major rivers feeding the Gulf Coast and the Bering
Sea. I don't see this situation changing in the near future. If the GEM program
wants data on the freshwater runoff, the program should plan to fund the effort.

Gordon L. Nelson
USGS
4230 University Drive
Anchorage, Ak 99508
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GULF ECOSYSTEM MONITORING PLAN
FOCUS GROUP AGENDA

Pnnce WIlham Sound
Wednesday, July 19,2000

10 a.m. - 5:30 p.m.
Exxon Valdez RestoratIon Office

645 G Street Swte 400, Anchorage, AK 99501-3451
907-800-478-7745 or 907-278-8012

Design a regzonally Implemented, globally coordinated and integrated
monItoringprogram

10 00 Introductions of participants - Mundy

10 05: Openmg remarks - McCammon

10 20. Relationship between GEM program and the draft momtonng plan - Spies

10 50 OnentatIon to the focus group process - Mundy

11:20: Coffee break

11 30 Cntena for project selection and defmltIons of terms - Mundy
11 40' Human needs and Impacts, products, agency mandates - Focus Group
12:05 Ecological Importance - ecolOgical mdlcators - Focus Group

12:30: Lunch break (on your own)

1 30. GEM program miSSion, goals and themes - Focus Group
1.55. Gap analysIS - metadatabase - Focus Group
2:20: RelatIon to other programs, leveragmg - Focus Group

2:40 Major themes of the draft momtonng plan - Mundy
2.50. Harbor seal theme - Focus Group

3:20: Coffee break

3 30 Kittiwake/murre theme- Focus Group
4.10. Sandlance/herrmglsalmon theme - Focus Group

4'50: Concludmg remarks - McCammon

5:00. Post Mortem - Focus Group

5:30: Adjourn

3



I

\-----/

Focus Group Work Book Draft GEMMomtonng Plan. July 19. 2000

GEM PROGRAM MISSION

The tnlSSlOn ofthe GEM program IS to "sustam a healthy and bIOlogically tbverse
manne ecosystem m the northern GulfofAlaska (GOA) and the human use ofthe
manne resources m that ecosystem through greater understantbng ofhow Its
productMty IS rnfluenced by natural changes and human actrvrtles" In pursUIt oftins
tnlSSIOn, the GEM program will sustam the necessary InStItutIOnal mfrastructure to
proVIde sCIentIfic leaderslnp mIdenttfYmg research and momtonng gaps and pnontIes,
sponsor momtonng, research, and other projects that respond to these IdentIfied needs,
encourage effiCIency m and mtegratIon ofGOA momtonng and research actIVItIes
through leveragmg offunds and mteragency coordmatIon and partnerslnps, and mvolve
stakeholders m local stewardslnp by guIdmg and carrymg out parts ofthe program

GEM PROGRAM GOALS

GEM has five major programmatIC goals m order to accomphsh Its tnlSSIOn

DETECT Serve as a sentInel (early warmng) system by detectIng annual and
long-term changes mthe marme ecosystem, from coastal watersheds to the
central gulf,

UNDERSTAND IdentIfy causes ofchange mthe marme ecosystem,
mcludmg natural vanatIon, human mf).uences, and therr mteractIon,

PREDICT Develop the capaCIty to predIct the status and trends ofnatural
resources for use by resource managers and consumers,

INFORM PrOVIde mtegrated and syntheSIZed mformatIon to the pubhc,
resource managers, mdustry and pohcy makers m order for them to respond to
changmg conditIons, and

SOLVB Develop tools, technolOgies, and mformatIon that can help resource
managers and regulators Improve management ofmarme resources and
address problems that may anse from human actIVItIes

Given the SIZe and compleXity ofthe ecosystem under consIderatIon and the avmlable
fundmg, It will not be pOSSIble for GEM, by Itself, to meet these goals Addressmg them
will requrre focusmg on the InstItutlonal goals to

IDENTIFY research and momtonng gaps currently not addressed by eXIstmg
programs,

LEVERAGE funds from other programs,

PRIORITIZE research and momtonng needs,

SYNTHESIZE research and momtonng to adVIse m settIng pnontIes,

TRACK work relevant to understandmg bIolOgical productIon mthe GOA,
and
INVOLVB other government agenCIes, non-governmental orgamzatIons,
stakeholders, pohcy makers, and the general pubhc m aclneVIng the tnlSSIOn
and goals ofGEM

4
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GUIDING PRINCIPLES FOR MARINE MONITORING

Understand changes in manne ecosystems

There IS a general consensus among deSigners and operators ofmanne research and
morntonng programs m Alaska, the Unrted States, and world-Wide that manne resource
management agencies and manne resource dependent communrtles and mdustnes need
rehable sources ofmformatlon and tools that enable them to cope With changes m hvmg
and phYSical manne resources The consensus holds that usmg the manne envrronment
safely and responSIbly requrres abilitles to recogrnze, understand and antlClpate changes
mthe manne envrronment There IS also general agreement that copmg WIth change
requrres the ability to dlstlngUlsh between natural and human mduced changes m all
aspects ofmanne ecosystems

Synthesize informatIon from aU sources

UnderstandIng changes m manne ecosystems requrres understandIng the relations
among many types ofmformatlon, such as weather and fish productIOn Changes m
manne resources are caused by a combmatlon ofbiological, geophysical and human
forces Natural vanability mthe phYSIcal envrronment causes shtfts in relatlons among
speCies, wmch changes the overall productlV1ty ofthe regIOn's manne ecosystems
Human tmpacts can lead to envrronmental degradatlon, mcludIng mcreased levels of
contammants, loss ofhabitats, and mcreased mortaltty on certam speCies mthe ecosystem
that may tngger changes m species composmon and abundance

Coordinate plannmg for research and monitonng

Understandmg changes m manne ecosystems requrres manne resource management
agenCies and manne resource dependent commurntles and mdustnes to work m concert to
IdentIfy cnncal1y tmportant mformatlon and analyses Coordmatlon IS essentlal to
enhance and mamtam broad diSCUSSion among the manne sClentlflc commurnty on the
most drrect and effectIve ways to understand and address Issues related to mamtammg the
health ofthe region's manne ecosystems

Integrate information gathenng and utIhzatIon

Understandmg changes m manne ecosystems tmproves when concerned parties
cooperate to develop the tools for mformatlon gathermg and shanng Research and
momtonng act1V1tles should be conducted by means that sttmulate the development of
data gathenng and shanng systems that will serve sClentlsts mthe region and beyond
from government, acadeIDla, and the pnvate sector m mamtammg the health ofthe
regIOn's manne ecosystems

5
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L} INTRODUCTION

The role of the focus group m GEM

The focus group process IS the start of the second stage ofa four-stage process of
plannmg and trnplementmg the Trustee Counctl's parttclpauon m momtormg the marme
ecosystems ofthe northern GulfofAlaska

A four-stage process ofplanmng and trnplementmg regIonal momtormg

1 Estabhshment ofpohcles dedIcatIOn offundmg and sClenttfic scoopmg - GEM
Program.

2. What to momtor and approxunately where and when to measure It - GEM
Momtonng Planmng

3. StatIstIcal precIsIOn and power, costs, techmcal feaSIbility - GEM Fme tumng FYOI­
03

4 TC adopts and trnplements first GEM Annual Work Plan - GEM Implementation.

Imual tmplementauon ofthe GEM Momtormg Plan IS enVIsioned to start a cycle that
penodlcally reVISits the essenuals of stages 2 - 4 for as long as the GEM program eXIsts
The Issues ofwhat to momtor, where and when to measure It, what statistIcal power and
preciSion are necessary, affordability and technologIcal strategtes and capablltttes will be
reVIewed, and possibly modtfied, at regular mtervals over the hfe ofthe program

How the focus group works

Focus group parttclpants respond orally and m wntmg to matenals presented at the
meetmg The adVIce will be gathered m wntmg from the workbooks subrnttted by focus
group members, and orally on the baSIS ofa transcnpt ofthe meetmg InformatIon from
the focus group workbooks and meetmg transcnpts will be used by the team wntmg the
version ofthe Draft GEM Momtormg Plan that serves as the startmg pomt for the
October Workshop

After mtual background presentauons on the context for the GEM Momtormg Plan
and the focus group process, two types ofproposluons will be gIven to the group for
response The first set contams cntena for project selectiOn, and the second set contams
examples ofmomtormg projects orgamzed around themes (see Agenda above)

The tOPiCS mthe two propoSluons have been selected for dISCUSSIon so that most of
the adVIce tendered should be drrected toward how to select what to measure, what to
measure, and where and when to measure It Ttme has not been proVIded for parttcipants
to make formal presentatIons on therr own candIdate projects, although partIcIpants have
the opportunrty to make recommendauons for other projects m response to the GEM
theme projects I

6
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What the focus group IS to produce

The focus group process IS mtended to produce a broad range ofwntten and oral
adVIce about the two proposItIons cntena and approach to selectmg momtonng proJects,
and three SUItes ofexample momtonng projects prepared for the purposes ofthe focus
group The adVIce from the focus groups WIll be used m producmg the Draft Momtonng
Plan for the October Workshop

Criteria and approach to selecting momtonng projects

The approach bemg suggested to produce the GEM momtonng plan IS to coordmate
and mtegrate momtonng and research projects around ecolOgically and culturally
promment anImal speCIes, the harbor seal, kittIwakes and murres (surface feedmg and
dtvmg seabIrds), and sandlance, herrmg and salmon (forage fishes) The projects are
further orgamzed around regions, -- PWS, CI, Kodtak-Penmsula, and northern GOA -­
although overlaps are certam to occur, partIcularly for mIgratory species and geophysIcal
processes The anImal species are conceptual focal pomts around wmch to orgamze
studies offactors controllmg changes mthe manne ecosystems In tms sense, each ofthe
speCIes IS seen as an ecolOgical "crossroads" where geophysical and biolOgIcal agents of
change come together The agents ofchange have been Identified mthe GEM conceptual
foundatIon as food, habitat, removals by harvest and predators, and related geophYSical
forcmg factors, such as the PaClfic Decadal OscillatIon

In deslgnatmg one speCIes, such as the harbor seal, to IdentIfy a GEM project,
other plant and anImal species are not excluded, nor are geophYSical processes or
parameters such as contammants overlooked The procedure bemg tested uses the GEM
speCIes as a deVIce around wmch to coordmate, mtegrate and syntheSIZe mformatlon
about the factors contnbutIng to changes m valued manne and andromous speCIes and the
ecosystems on wmch they depend

The selection ofan IdenttfYmg species also does not mean that the GEM program
WIll fund data acqUiSItIon for all factors necessary to understand changes mthat species
through tIme The goal IS to deSign a project that IS as complete as pOSSible wtthout
concern for normal agency management functIOn, or costs, or even techmcal feasibility
Techmcal feasibility and costs are dealt wtth m project program fine tumng and
trnplementatton The GEM project IdentIfies as completely as pOSSIble what IS necessary
to understand change mthe GEM speCIes, and mthe process addresses the many other
species and geophysIcal and chemIcal processes that contnbute to changes mthe GEM
specIes through tIme

7



Focus Group Work Book Draft GEMMomtonng Plan. Julv 19. 2000

\----,1 CRITERIA AND DEFINITIONS

Introductlon: Selecting and evaluating the GEM Project

In order to select a project for the GEM Momtonng Plan It IS necessary to have a
set ofcntena to apply The explanation for each GEM Momtonng Project should contam
a complete map ofthe mfonnatlon needed to understand the roles ofthe species mthe
ecosystems It oCCUpies, and to understand the mechanisms ofchange m( the GEM species
and allied species In many cases the mformatlon necessary will not be avatlable, and
those data gaps need to be specified In order to ensure that the map IS complete, the
project IS compared to a senes ofhsts oftrnportant features mthe ecosystem and the
mWVldual species, and cntena appropnate to a "crossroads" GEM spectes project (See
EcolOgical trnportance - ecolOgical mwcators under Cntena and Defimtlons, below)

/---- "
\

~J

Human needs and impacts, products, agency mandates I r n \ 0 \ CbS)
Human needs and trnpacts, products, agency mandates r.. _~ ~(/ "\

Agency Mandates ,tUJt6A ~~'-flP ~[~ \ lq ,
Legal ~NIL.e-A . I A\\V~ ifM~

Marme Mammal ProtectIOn Act -- t;: F'>t"-~ tJ.,pe to
Endangered Species Act l./'-"

Forest PracticeS Act
Clean Water Act
M-S Fishery Management and Conservatlon Act
Court orders
Enabhng leglslatlon ofTrustee Councll member agencies
Alaska State Constltutlon and Title 16
Alaska Board ofFlshenes and Game regulatlons
Federal SubSistence Board regulatlons ...
State and federal harvest regulatlons
North Pacific Anadromous Flshenes Treaty
Pacrlic Salmon Treaty
Migratory Species Conventions -

Regulatory
Harvest hmttatlons - brrds, fish, shellfish, mammals, marme algae, trees
Total Manageable Datly Loads TMDL's (non-pomt source pollutants)
Permtt apphcatlons

Marme Habitat Protectlon
Fishery and Ecosystem-based Management
Contammants, Water Quahty and Food Safety
Stewardship and Status of resources

Populatlon trends
Population abundance
Life cycle and basic bIOlogy

8
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Human Needs
Econotnlc

SubsIstence resources
CommercIal resources
Tounst resources
RecreatJ.onal resources
SCIentIfic resources (genes, medIcal models)
Commerce (naVIgation, weather)

Health
Publtc safety (naVIgation, weather)
Clean food
Clean water

Culture
SubsIstence resources

t:(:DljfJ I\Reluuous practIce ~ ~L".
Human fin)ia:ctV~~ "1J ~ A551~~ Sb I -1-- (\ tJV\.-~s.a fv' {.JJUl1-t.J I

.- Otl and Gas Development.> ~~ ftr'itd-t t1VU

_ CommerCial FIShmg
Salmon Hatchery Issues

pt C '{fA,w, Recreation and Tounsm
SubSIstence harvests
Loggmg I

Small-scale Spills of TOXIC Substances
Roadbutldmg and UrbamzatIon

pro~c~~e Chan
g0 Y\va5lll-O 5.p-t.cl'e.5 - A-cnMS~f'\--W~~~(-h t1s.l

Measures contnbuttng to meetmg human and agency needs, ma.tfagmg Impacts
Human Impacts
Manne HabItat ProtectIon
FIshery and Ecosystem-based Management
Contatmnants, Water Quahty and Food Safety
Stewardshtp and Status ofresources -<
Legal
Regulatory
EconOmIC
Health
Culture

InformatIon relevant to human actiVIties
SCIentIfic resources
NaVIgation
Weather
Water Qualtty
ContamInants
Food Safety

9
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EcologIcallDlportance - ecologIcal indIcators

Conceptual basis
LInkage to underlymg ecological process (local, regional, global)

Food
PrOductIVIty (rate ofproduction offood)

Pnmary productIVIty
Nutnents
MixIng
SpecIes compoSItion

Secondary
Tertiary

Carbon transport and fate ~
NItrogen transport and fate \~\ 'V!

H~rtm ~"
Ltmlt1ng Factors ..-.~ {

Temperature \\ lJvc\"""~
Sooty 00"
Current velocltyk" \' \A '

Water qualtty ftC' / (\~Uv
Pollutants, contammants t,;L

Removals
Fishenes
~Itat degradatIon r

Pollutants, contammants <Q,se~7 )
PredatIon-

Lmkage to geophysical processes (local, regional, global)
Oceanographtc

Upwelling
Downwelling
Mixed layer depth
Frontal structure
Current dynanncs -- C.W-If\l~ ~"" G...w:\ () J
Orgamc transport -

Atmosphenc \.D .. tJi.,. \\YfC7f7tjL
Sea-sUmce preS'sure (pDO and allied phenomena)
Wmd stress
PreCIpItation
Runoff - V~ tOiJ.tLll4J

RelatIOnshtps to other spectes defined~ -r ,
Ltfe cycle understood m relation to geographtc range

10
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Usefulness ofmdlcator
How would It be used (regulattons, penmttmg, model mput, pubhc safety)
Where would It be used (agencies, pubhc, pnvate)
How often would It be used?

Understandable (Meanmg and uses ofvalues known)
Quanttfiable

Range ofvalues known
Temporal and spattal scales ofchange (spatial stattsttcs)
Natural vanability separable from anthropogemcs (Signal to nOIse ratto)
StattstIcal properties

Accuracy and PreClSlon
Power
Robustness (stattstIcal)
Error (Type I v Type IT)

Broadly apphcable
EcolOgical processes
Btogeochemtcal processes
Geograpmc extent
Number ofrelevant specIes
Number ofproducts (management apphcattons)

Compatibility
Interagency
Interdtsclphnary
Interstate
Internattonal

Rehability
Estabhshed performance (eXlsttng tIme senes)
Sound theoretIcal basIS
Comparable to estabhshed mdtcators
Data collectIOn

Technology
LOgIsttcs

Robustness
Perturbations (urbaruzatlon, earthquake, )
TechnolOgical obsolescence

11
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GEM program mISSiOn, goals and themes

GeographIc locatIon
Northern GOA mcludmg watershed - manne hnkages
Geophysical hnkage
Migratory habitat ex~GOA

Understand changes m manne ecosystems
Detect long-term changes

Ecosystem health
BiolOgical diversity

Understand causes ofchange
Human
Natural

Predict
SyntheSIZe mformatIon from all sources

Track relevant work
Solve management problems
Enable sustamable use

Coordmate plannmg for research and momtonng
IdentIfy gaps m knowledge
Pnonttze data gathenng efforts

\

Commumty stewardshIp ~

Integrate mformatIon gathenng and utIltzatlon 4- tUs-tw\ I

Leverage fundmg
Inform users
Commumty mvolvement

Estabhshed hnk to GEM Theme
Harbor seal
Ktttiwake-murre
Sandlance-hemng~salmon

Addresses conceptual foundatIon
PopulatIon change =functton of (food, habitat, removals)

S () $+cu;' 1115 NVl'v\CtY"\ r~iJJIU!.eS----
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\"-....-/

RelatIon to other programs, leveraging

US Dept ofAgnculture, Forest ServIce
US Department ofCommerce, NatIonal Oceamc and Atmosphenc AclnnmstratlOn I

US Department ofDefense, Office ofNaval Research, Stenms Space Center
US Coast Guard

US Department ofthe Intenor
US Enwonmental ProtectIon Agency
NatIonal SCIence FoundatlOn-
State ofAlaska

ADEC
ADF&G
ADNR
ADCED (Commumty and EconOIDlC Development)
ADHSS (Health and SOCIal ServIces) ~ vr->
UAFIUAA rfJ.\r

~
~ \ lW" IMS/SFOS .0\ .rb V

~~~~ vrjI''lNtfJ IARC (ArctIc Research ce~ter) d~~t~ \
,,( .'1 ongovernmental OrgamzatIons - Hybnds (\vv. . J\\)Y"

l~v~ '--;;!'PWSSC V"

~ \ p(/ ~ OSRI
--\jw1- 1(\5 ~tJ.jVVPWSRCAC <~rJ t\() f\
\ .... p)on(l Transboundary Orgamzanons --S A{>£\..Y""\

?n'"' ~JlltV / Global Chmate Change Research
f-K~ -r~~
/ Note Refer to GEM program document, sectIon IV B (page 41)

13
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Gap analysis - metadatabase

Basic Ground Programs

Erratics

Satellite Programs

(Please refer to metadatabase guide provided in hard copy at the meeting.)

Note: Please submit information on missing or erroneous information to
brenda hall@oilspill.state.ak.us. The synopsis of information needed to initiate contact
is as follows:

Project: Project title goes here

Description: Basic description ofwhat, where, how, when and where.

Organization: Who conducts it and who pays for it?

Program: Is it part ofa larger coordinated effort?

Name: Contact person
Address:
Ph. Voice and fax
E-mail:

Geographic location: Decimally coded latitudes and longitudes

14
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HabItat ___

4 Idenhfy major foragmg areas

Focus Group Work Book Draft GEMMOnitoring Plan. July 19. 2000

Major themes of the monitoring plan

Example themes and projects have been chosen to test the ability ofthts approach to
coordmate, mtegrate and foster the syntheSIS ofmarme related research m the northern
GOA Example projects have been selected to illustrate the conceptual foundation that
populatiOn change IS a consequence ofchanges mfood, habitat or removals by harvest or
predators, and related factors Both themes and projects are a "first cut" based on
comments received durmg development ofthe GEM program document and other
conslderatlons

Harbor seal theme

Narratlve ofharbor sealprozect 1

c

Understandmg changes m harbor seal populahons m the Northern ItlX- ~ 1

GOA ~ llA.e.......J9~\t v-..I.y~
I" II" I L ~C1W \loN; l.QA"" fj!:

Objechves Populaho? ,Y _r-J _ W\V\W LA)V ~\(,l)~~~Vtl,.f\J_

~
,-~'t ~,~ ~ Il~7

______ To track populabon change seals m i1e~es of regional 1\~
mdex SItes through counts of molhng harbor seals '"".lr1 tP l

fJ~ jRA"tP

"'~ Jo~7 ~Food and produchon - , \ /'~ .....j,,#~~}9
~--lN\l~t\~ - ,. - ~vUfr·

~lJJr - 2 Regionally, to Idenhfy major prey Items, ulhIDate carbon
-- sources, and hIDe spent foragmg

3 Regionally, to quanbfy reproduchve success, mc1udmg
Juvemle SurvIval trends

.,/

~ ~~
_dnJ~~~ur?

Removals /' ~JP' \'~.c)'i-ts·

5 To develop mdlces of subsIStence harvest and predahon

1f\u~~~-
6 Develop SurvIval model

15
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Geographtc areas

.,

7 To penodtcally deternune bssue concentrabons of tb~I~
bloaccumulated contanunants and to measure possible ~
response bIOmarkers ~~

~fj ~

wY\~t5

(

"\
I

~

PWS, Cook Inlet, Kodiak Island

Agency acbVlty

Current
ADF&G domg molt counts m PWS m FY2000, NMFS has done
counts on Tugtdak Island (near Kodiak Island) back mto the 1980s

>(JDMftt"nc::ijl·~ (/}&r~ b-{w NVWFS/~~~
Propo~ed fa'rfu~rshIp m future

henCles to do molt counts m all three areas, 10gtSbcal support for
collecbons GEM to do diet foragmg and carbon source work,
harvest and predabon efforts and collect bssue samples for

contanunants _ IVfrP'./frOP.J~ .
/VlMfS!Arv 111/V ~ dAI.? IJ/I) I~cvt e.tJtuth-CJ'I"..J /~ Ns~ 'J

Commumty AcbVlty S tI!hl>f f) fW(J~
!VtaaJ ~ (

/rvVO(~c(Jt~~t\e~~-6 W~ $U'fU~

Other harbar seal prOJects"

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

The cntena have been apphed to the example harbor seal project descnbed m the
narrative followmg the check hst examples ~

PrO/ect check ilsl eramJlk Hwnan needs and ImpactS. products, agency mandates~
Project TItle Pnnce WIlliam Sound Harbor seal enumeratIon "2>1.~ot, ~ApY( llqq9 j

Human needs and Impacts, products, agency mandates 'f!nvlJ8~{vMF. ~ t\~.,-
Remark P =Present, A =Absent Pf\il.,T~ ~ ~D{!~

Agency Mandates fJln F...5 ht}V6 -We.tS1)\c"fLw\40 51 ~ .~t
P Legal ...JJr5 OI'J., If .... 1 _1"V\ ~~Y'
P Regulatory ~vv \.u:rvt J
P Manne HabItat ProtectIon ~ ~
P Fishery and Ecosystem-based Management f(\,;Vl ~ A- cA1~ ~;
P Contammants, Water Quahty and Food Safety ~ d
P Stewardshtp and Status ofresources l) tv I\'t \V G' (3ft€.M.V I L~..L. •. _

b) Q..oY'{\Al\OL?1-~ ~r~
fJ M. PS sd" ~M- r­

~(6e5d-

"iR.~C\;\-l~~ltr~
rx-cttKh I"UtflW
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Pr~ r>f 04,v\+W~ use
PrOTect check lIst example Lmkage to underlymg ecolOgicalprocess

Harbor Seal Theme
Project TItle Pooce Wtlham Sound Harbor seal enumeratlOn

Ecologtcaltmportance - ecologtcal mdicators

Conceptual basts

Linkage to underlymg ecologtcal process (local~ regtonal, global)
Food r- ~N-ClL~~~
HabItat
Removals
Linkage to geophysIcal processes (loCal~ regtonal, global)

RelatlOnshtps to other speCIes defined
Ltfe cycle understood m relanon to geographtc range
Usefulness ofmdicator

How would It be used (regulatlOns~ pernnttlng, model mpu~ pubhc safety)

Where would It be used (agenC1es~ pubhc~ pnvate)
How often would It be used

Understandable
Meanmg and uses ofvalues known

Quantrliable
Range ofvalues known
Temporal and spatial scales ofchange (spatIal statIstlCS)
Natural vanabthty separable from anthropogemcs (SIgnal to nOIse rano)

StatIstlcal propertIes
Broadly apphcable

EcolOgical processes
~Iogeochenucal processes
Geographtc extent
Number ofrelevant speCIes
Number ofproducts (management apphcatIons)

CompatIbility
Interagency
~terdtSC1phnary

I
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Interstate
Internanonal

RehabJhty
Estabhshed performance (eXistIng tune senes)
Sound theoretical basis
Comparable to estabhshed mdicators
Data collecnon
Robustness

Project check list example GEMprogram mISSIOn, goals and themes
Harbor Seal Theme

Project TItle Prmce Wllliam Sound Harbor seal enumeratlOn

Geographic locanon
YES Northern GOA

Geophyslcallmkage
Migratory habitat ex-GOA

Understand changes m marme ecosystems
: Detect long-term changes

Understand causes ofchange
Predict

SynthesiZe mformanon from all sources
Track relevant work
Solve management problems
Enable sustamable use

Coordmate planmng for research and momtormg
IdentrlY gaps m knowledge
PnontlZe data gathermg efforts
Commumty stewardship

Integrate mformatlOn gathermg and ut1llZatlon
Leverage fundmg
Inform users
Commumty mvolvement

Estabhshed lmk to GEM Theme
Harbor seal
Kttttwake-murre
Sandlance-herrmg-salmon

Addresses conceptual foundanon
P Populanon change =funcnon of (food, habitat, removals)

18
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PrOTect check !lst example RelatIOn to otherprograms, leveraglng

Harbor Seal Theme
Project TItle Pnnce Wtlham Sound Harbor seal enumeratIOn

A US Dept ofAgnculture, Forest ServIce
A US Department ofCommerce, NatIOnal Oceamc and Atmosphenc

AdmtmstratIon
A US Department ofDefense, Office ofNaval Research, Stenms Space

Center
A US Coast Guard
A US Department ofthe Intenor
A US Envrronmental ProtectIOn Agency
A NatIonal SCtence FoundatIon

State ofAlaska
P ADEC
P ADF&G

ADNR
ADCED (Commumty and EconOIDlC Development)

P ADHSS (Health and Soctal ServIces)
__~? UAFIUAA

~' IMS/SFOS
~< 9-..~~ IARC (Arettc Research Center)

~
X\v J V ~ Nongovernmental OrgamzatIons

\) ~ PWSSC
\~~v A oSRI

~'\ A PWSRCAC

A Transboundary Orgamzattons
? Global Chmate Change Research

ProJect check !lst example Gap AnalySiS

Harbor Seal Theme
PrOject Tttle Pnnce Wtlham Sound Harbor seal enumeratIon

P
P

I
Provtdes Missmg Bastc Ground Project
ProVides MIssmg ErratIc

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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Kittiwake/murre theme

NarratIVe oflattTwake/murre prQ}ect 1

Title Changes m colomal seabrrds m the Northern GOA

ObJecttves Populatlon

1 Measure changes m populatlons (prodncnon) of colomal
sea brrds m the northern GOAA

2 Regionally, to quantIfy reproductJ.ve success, mcludmg
fledgmg success m a surface-feedmg and m a dlvmg seabrrd

Food

3 Regionally, to IdentIfy major prey Items, food quahty, and
tlme spent foragmg for a surface-feedmg and for a dtvmg
seabrrd

Habitat

4 To IdentIfy major foragmg areas and ultlmate carbon
sources

Removals

5 To develop mdtces of predatlon

7 To penodlcally develop estlmates of seabrrd Survlval at
major colomes

8 To penodtcally determme tlssue concentratlons of
blOaccumulated contammants and to measure pOSSible
response bIOmarkers

I

I
Geographtc areas

PWS, Cook Inlet, Kodiak Island

20
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Agency acbVlty

Current

PWS USFWS, MIgratory BIrd Program, has a long-term populabon
data set (back to 1985) for 27 kttbwake colomes m PWS that
mc1udes 2 surveys one m early sprmg for populanon counts and
one m August to count chtcks/nest More mtemsve studIes are
carned out at Shoup Bay (also m PWS) that mclude met

Kodiak Island An annual survey 18 made to estunate populabon
S:tzeS and producbVlty for black-legged KItbwakes m one VISIt per
year at 15-20 colomes At PorpoISe Rocks counts of red-faced and
pelagiC comorants and common murres are also made

Cook Inlet/Keruu Coast USFWS AMR (Alaska Mantune Refuge)
has a plan for domg annual surveys at East AmatulI Island (Barren
Islands, Outer Cook Inlet) and surveys every 3-5 years at the
Chtswell Islands ( off Kenai Coast) and Chtslk Island ( m mlddle
Cook Inlet) Annual surveys mc1ude bmIng of nesting, fledgmg
tune, producbon (chtcks per nest) and prey Idenbflcabon Surveys
on a 3-5 year penodIcrty mclude producbVlty (chtcks per nest,
bmIng of fledgmg (estunated) See SeabIrd momtormg plan for the
Alaska Mantune Refuge FIle document, USFWS, AMR, Homer
Alaska There are also htstoncal counts (back to 1984) of 4 specIes of
seabIrds at Gull Island m Kachemak Bay

Proposed Partnershtp m future

AgenCies to do Annual counts and producbVlty for surface
feeder (Black-legged kttbwakes) at 27 colomes

GEM penomc esbmates of met composibon and quahty,
ultunate carbon sources and predanon esbmates(tf pOSSIble)
penodIc estunates of SurVIval at selected colomes Collects
samples for blOaccumulabng contamInants

Komak Island
Agency to do annual counts and producbVlty for black­
legged kltbwakes at 15-20 colomes on Komak Island

GEM. as for PWS

21
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Cook Inlet I Chtswells

Agency to do Annual population and productlVIty surveys
kItbwakes and murres at East Amatuh Island, Population
and productiVity surveys at Gull Island ChtsIk Island and
Chtswell Islands every 3-5 years

GEM as for PWS

Commumty ActiVity ?

Other ktthwakelmurre prOJects ?

22
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Sandlance/hernnglsalmon theme

NarratIVe ofsandJancelhemng/salmonproject 1

Title UnderstandIng changes m forage fIsh populanons m the Northern
GOA

ObJecnves Populanon

1 To quanhfy reproduchve success m hernng

2 To develop mmces of age 0+/1+ and 2+ hernng
abundance from aenal surveys m all regIOns

3 To track populanons of non-commerclal forage fIsh (e g /
capelm, sandlance) by use of small mesh surveys, aenal
surveys, halIbut stomach analyses

Food

4 RegIonally, to Idenhfy major prey populanons (plankton),
and major spawmng areas for stocks of PacIfIc herrmg

5 To track changes m oceanographIc and atmosphenc
conmnons that control food supply

HabItat

6 To use the PWS crrculanon model to SImulate larval
dispersion m PWS

7 To Identify major foragmg areas and ulhmate sources of
carbon

Removals

8 To esbmate larval SurvIval and Juvernle overwmtenng
SurvIval for Pacrftc hemng

9 To track commercial harvest for Pacrftc herrmg

23
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Geograpluc areas
PWS, Cook Inlet, Kochak Island

Agency achVlty

Current

PWS ADF&G does aenal surveys of nuIes of spawn, conducts a
test fIshery and samples the commerCIal catch for age and welght­
at- age for Pacrl'tc hemng Stock SIZe esbmated from ASA model

KodIak Island ADF&G samples the commerCIal catch for age and
welght-at-age Llffilted aenal surveys are carned out for Important
stocks(Ugamk Bay)

Cook Inlet/KenaI Coast ADF&G samples conducts a test fIshery
for roe contentjqualIty and samples the commercIal catch for age
and welght-at-age. Aenal surveys are carned out for Important
stocks Effort IS concentrated m KamIShak Bay, and a lesser effort
on remnant stock m Katchemak Bay Stock sIZe esbmated from
ASAmodel

Proposed Partnerslup m future

AgenCIes to do ADF&G Aenal survey for mIles of spawn
Age and weight-at-age Stock sIZe estImates All on annual
basIS PartIal support for small mesh surveys m PWS (new)
ProVldes samples for contammant and hpld analyses

PWSAC ContInues plankton watch.

GEM For Pacrhc herrmg 1 Run plankton model to forecast
sprmg-summer bloom, 2 Run crrculahon model to forecast
larval chspersion, 3 Carnes out aerial survey for Juvemle
herrmg age slass estImates, 4 Esbmates overwmtermg
SUVlval from model and fIeld collechons at end of grOWIng
season Determmes ultImate carbon sources Conducts small
mesh surveys and bIomass estImates from hydroacoushcs
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KodIak Island

AgenCIes to do Aenal survey for nules of spawn Age and
welght-at-age Stock SIZe esbmates Samples for hpld
content, end of season whole body energy contnet and
contamInants

GEM esbmates hpld content, ulbmate carbon sources,
supports expanded plankton watch, esbmates ovewmtenng
SurvIval from model and end-of-season whole body energy
content

Cook Inlet100swells

AgenCIes to do Aenal survey for mtles of spawn Age and
welght-at-age Stock sIZe esbmates Samples for hpld
content, end of season whole-body-energy content and
contammants

GEM esbmates hpld content, ulhmate carbon sources,
supports expanded plankton watch, esbmates ovewmtenng
SurvIval from model and end-of-season whole body energy
content

I

Commumty ActIVIty ?

NarratTve ofsand/ance/herrmglsalmon prolect 2

TItle Changes m annual plankton productIon m the Northern GOA

Objechves Populahon

1 RegIonally, to measure pnmary productIVIty m nearshore, shelf
and GOA waters

2 To predIct phytoplanton and zooplankton blooms m PWS, a
and KodIak Island area WIth 2-d models usmg oceanographIc and
rneterologIcal data

3 To measure settled volume of plankton from weekly tows dunng
the growmg season m representahve coastal areas
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4 To collect synopbc data on chlorophyll a from SeaWtfs satellite
and to track subsurface cholorphyll a concentrabons m shelf break
enVIronments

Food and habItat

5 To measure atmosphenc and

6 To do zooplankton samplmg at representabve regional stabons
m all areas

GeographIc areas

PWS, Cook Inlet, KodIak Island

Agency acbVlty

Current

PWS PWSAC does plankton watch from 5 hatchery locabons
Wmd data for plankton model are avaIlable from NOAA buoys m
PWS tanker channel (potato Pomt, BlIgh Reef, MId-sound, Seal
Rocks) FAA stabons at WhIther and Valdez also supply wmd data
of lesser relevance to central PWS

KodIak Island Faa program (NOAA) m Shehkof Strait collects
some data on plankton and atmosphenc and oceanographIc
condIbons

Cook Inlet/Kenai Coast No ongomg acbVlbes have been
Idenbhed

Shelf and shelf break Atmosphenc data from NOAA weather
buoys, other data from GLOBEC studIes on Seward lme
(NSFINOAA) Plankton data from CPR m north Pactfic (NPRB m
2000-2001)

Proposed PartnershIp m future

AgenCIes to do NOAA conbnues to make avaIlable weather
data from central PWS, Cook Inlet and other locabons
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PWSAC Conbnues plankton watch

GEM 1 Run plankton model to forecast spnng-summer
bloom, 2 Run ClI'CUlabon model,

Kodiak Island

Possible conbnued oceanographtc data from FOO program
m Shehkof Strait

GEM as for PWS, but no crrculabon model

Cook Inlet I Chtswells

AgenCies to do Notlung yet idenbfted

GEM as for PWS except for crrculabon model

Commumty AcbVlty ?

Other sand/ancelherrmg/salmon prOlects ?

Other themes...?
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APPENDIX A: LETTER OF INVITATION

Dear Friends:

As many ofyou are aware, the Exxon Valdez Oil Spill Trustee Council is in the process
ofdeveloping a long-term research and monitoring program for the northern Gulfof
Alaska. The Council's goal is to fund this program forever, using the earnings from
investment of the remaining EVOS settlement funds. The first phase of developing this
program was a draft document describing the vision, goals, and framework for such a
program. That document is now under review by the National Research Council and is
available from us in hard copy or on the web at
http://www.oilspill.state.ak.us/future/gem.htm.

While the NRC review ofthe overall program is underway, we are developing a first
draft of an actual monitoring plan for the initial years of the program. Our goal is to
bring together resource managers, scientists, and local stakeholders and experts in three
regional focus groups. Focus groups are intended to have a mixture oflocal geographic
knowledge and other relevant knowledge such as commercial fishing, wildlife
management and oceanography. Attendance is open to all interested persons.

Starting from a "straw draft monitoring plan," the focus groups will be asked to address
the nuts and bolts of how this monitoring plan is to be built, as well as to identify specific
monitoring projects and products. The results ofthe focus group meetings will be used to
move from the "straw draft" plan into a draft monitoring plan by mid-September. That
draft will be the starting point ofan intensive two-day work session October 10-11 in
Anchorage.

We need your help in this effort. Dates for the focus groups have been difficult to pin
down due to everyone's busy summer schedules, but these are the dates we have just now
been able to confirm: Wednesday, July 19 for Prince William Sound, Wednesday,
July 26 for Cook Inlet, and Tuesday, August 1 for Kodiak. All three meetings will be
held in Anchorage.

You have been identified to attend the Prince William Sound focus group. Please
confirm with Brenda Hall at the EVOS Restoration Office
(brenda hall@oilspill.state.ak.us or 907-278-8012) as soon as possible if you will be able
to attend. Part ofour work will be assisted by computer projected ArcView maps, so it
would be desirable for you to attend in person, rather than by teleconference if at all
possible. Ifyou think you could contribute more at a different group or one of the other
dates works better for you, please let Brenda know that also. Ifthere are others you think
might be good contributors, pass this message on and ask them to contact us. Please
come prepared to focus your attention on developing a monitoring plan for the north Gulf
ofAlaska, and especially Prince William Sound. Folks with a "big picture" point ofview
are encouraged to work with those with regional interests.
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Addluonal matenals will be sent to you pnor to the meetmg Some funds are avatlable
for trave~ especIally for non-agency folks Contact Brenda for addrtlonal mfonnatton

Thank you for your asSIstance mthts effort

Smcerely,

Molly McCammon
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APPENDIX B: CHECKLISTS FOR REVIEW OF OVERALL
MONITORING PLAN (DRAFT)

Once the overall draft momtonng plan has been assembled for the first ttme, the
followmg check hsts would be used to reVIew the collectIon of proposed projects as a
whole m order to ,look for gaps WIth respect to a number of tmportant features

Kinds of observatIons
1 Abundance

a adults
b Juvemles

2 SIZe, age, weight
3 Energetics,

a calonc content
b hPld content

4 Stable Isotopes
Trophic structure
Foodongm

5 Contammants
6 BlOmarkers

Species or Guilds
1 Crustaceans, eplfauanal
2 Manne demersal Gadlds (cod, pollock)
3 Anadromous fishes salmon
4 Harbor seals and sea otters
5 Ktttlwak~s, Lands - surface feeders
6 Murres - Alelds - dlvmg brrds
7 Intertldal Fucus and mussels (fixed anlIDals and plants)
8 Intertidal Mobl1e chitons Ltmpets, sea urchins, sea stars
9 Subtidal, shellfish, polychaetes, mfauna, crustaceans
10 Forage fish Hernng, salmon, sandlance, capehn

Geographtcal ProVlDces- Riparian, freshwater
1 Rlpanan
2 Intertidal
3 Littoral zone subtidal, nearshore
4 Neretlc
5 Shelfbenthos
6 ShelfpelagiC
7 Slope pelagiC
8 Slope benthos
9 Abyssal pelagiC (oceamc I pelagic)
10 Abyssal bethic

30



Focus GrouD Work Book Draft GEMMomtorlng Plan. Julv 19. 2000

DlSclphnary Areas of Study

BIOlogy
Population Dynanucs
PhysIology
TrophIc Dynanucs
EcolOgIcal energetIcs
BIOlOgIcal Oceanography
Flshenes Oceanography

GeophySIcal SCIences
PhYSIcal Oceanography
Che1ll1cal Oceanography
Atmosphenc SCIences

Trophic dynamics

1 chet COmpOSItiOn! spp + geographIc ongm
2 trophIc level
3 food qualIty + energetIcs
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Descnpbon of focus group process

GEM Update
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PhIl, Bob, and Molly,

Here a few thoughts on GEM momtonng I'm sorry that It IS so lengthy but when I thInk
of the dIfferent thIngs that GEM can do and where It can lead my comments are pretty
bnef I've left out a lot but I hope what I've mc1uded are of some value to you In
preparmg thIs, I've asked a few ofmy colleagues to add therr thoughts

Dan Hull (sp?, the fisherman from Cordova) was concerned that GEM mIght not address
fishenes Issues I was surpnsed at tills comment because I felt from the GEM document
that GEM has tills as Its central goal In fact If I had to summanze the goal of GEM It
would be somethmg lIke

To enhance the management ofmarzne resources through an understandmg ofmarzne
ecosystem processes and to achIeve a mechanzstzc or determmlstlc understandmg (as
opposed to a statlstzcal or correlatIve) ofthe GulfofAlaska (GoA) shelf A mechanzstlc
understandmg should permIt the development ofa better predIctIve capabllzty of
bIOlogzcalproductIVIty that benefits a multItude ofusers

In SImpler terms, GEM seeks not to SImply measure and count thmgs, but explam WHY
m some years we observe a bIOlOgically productIve system WIth illgh fishenes Yields,
willIe m other years landmg collapse The bottom lme IS that the phySIcal envrronment,
and Its vanabilIty, strongly mfluence the magmtude, dIstnbutIOn and structure of the
bIOlOgical envrronment, and hence the web of lIfe leadmg to fish, seabrrds, and marme
mamlIlals GEM should seek to understand the details of the HOW

I tend to be wary (perhaps too much so) of all the dIscussIOn concermng phySIcal
envrronmental regIme sillfts and concurrent ecosystem changes I'm wary of these
because I don't understand the mechamstIc connectIOn between sayan SST anomaly (or
a PDO) and a change m fish or brrd populatIOns How strong are those relatIOnsillps
really? Is there a cause and effect between the two? Most of our observed tIme senes are
VERY SHORT both m duratIOn and the number of observatIOns and I tillnk there IS some
danger m assummg that correlatIOns based on a few year's worth of data are statIstIcally
statIonary (Indeed some ofthe paleochmatIc reconstructIons of salmon runs that Bruce
Fmney has put together suggest that correlatIOns between salmon recruIt1nent and an
envrronmental mdex [such as SST, SOl] are not statIOnary) A mechamstIc understandmg
of the ecosystem IS far more useful than a correlatIve one because the former approach
mforms us of the processes that lead to a populatIOn response to a changmg envrronment
Such mformatIOn IS crucIal to model development ofrecruIt1nent and the ecosystem I
CIte the mterestmg relatIOnsillp between (heaVIly smoothed) PDO and salmon catch
These Imply co-vanatIOn on ~20 year tIme scale We have about 100 years of data for
each ImpreSSIve as those tIme senes look when overplotted, do 5 pomts really constItute
a statIstIcally firm result? Tills IS akm to tillnkmg that one can estImate escapement up a
nver WIth 5 samples In contrast Ifwe can determme the mechamstIc lInks between
whatever It IS that the PDO represents m terms of a perturbatIon to salmon recruIt1nent



success, then we would have much more confidence m an apparent correlatIOn based on
few samples The work necessary to achIeve thIs understandmg has not been done GEM
offers the first reahstIc posslblhty of domg so I would hope that tIns IS the drrectIon and
focus that GEM mamtams

Somebody at the workshop asked how you get sCIentists commumcatmg WIth one
another Ted Cooney stated at the Jan EVOS workshop that gettmg dIfferent dIscIplInes
on board the same vessel helps He IS nght and my expenence wIth GLOBEC supports
thIs The dIfferent dlsclplmes develop a deep appreCiatIOn for the spatial and temporal
scales ofphysIcal and bIOlogical vanablhty as the data IS bemg obtamed You can (and
WIll need to) get people together m meetmgs, but bemg m the field together really
enhances mteractIon As far as meetmgs go, push for smaller, more mformal and mtImate
get-togethers where sub-groups ofPIs can let theIr harr down and hash out Ideas wIthout
havmg to make formal presentatIOns I would encourage GEM management to partake m
an occasIOnal cruIse or mformal meetIng - It WIll help you keep a hand on the pulse of
the program There's a place for the bIgger, more formal meenngs and the annual EVOS
workshops suffice m thIs regard Of course the vanous means for pubhc outreach as
dIscussed m the GEM plan IS Important One outreach approach would be to have the
pubhc partIcIpate m some of the fieldwork and these mformal meetmgs

Some other partners and lInkages to GEM
The Alfred P Sloan FoundatIOn's mterest the Census on Marme LIfe TIns IS a relatively
new mterest by thIs foundanon, but I know they have Jomed m some NOPP programs
The North PacIfic Marme Research Program - whatever that mIght evolve mto Clearly

"-j there WIll be common mterests between GEM and thIs program
PICES - your best route to accomphsh tIns connecnon IS through Vera Alexander here at
SFOS or through Tom Royer at Old DommIOn Umverslty They can help encourage a
Japanese mvolvement m the central gulf, whIch complements GEM objectives I tlnnk
the Japanese would be a WIllmg collaborator through complementary work m the deep
gulf

SpecIfic sCIentific recommendatIOns

ISSUE 1
I strongly urge that adequate consIderatIOn be given to the shelf outsIde ofPnnce WIlham
Sound, Cook Inlet and upstream (e g, east and northeast) of KodIak Island Wlnle these
regions are bIOlOgically Important, many fish and therr prey utIhze the shelf durmg
portIOns of therr hfe hIstory where they must find condlnons supportmg theIr long-term
SurvIVal Moreover, renewal ofnutnents and planktomc speCIes m the mshore regions
largely depends on exchange processes occumng over the shelf and slope Two Important
aspects of the shelf are that It possesses an energetic crrculatIOn field and It affects
commumcatIOn between the shelfbreak/slope and the mshore waters ofPWS, CI, and
Shehkof Strait Flows on the shelf (partIcularly the Alaska Coastal Current) and over the
slope are VIgorous, perSIstent, and extensIve These flows are the oceanographIc
mechamsm by whIch envrronmental SIgnals from dIstant regions are carned mto the
northern Gulf of Alaska These SIgnalS are modIfied m tranSIt by wmds, runoff and other
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local processes occumng m the northern gulf Those sIgnals (temperature, salmIty,
nutrIent content, specIes composItIon) are ultImately transmItted mto the mshore regIOns
It IS therefore Important to understand what IS happemng (transport, water propertIes,
bIOlOgical constItuents and processes) on the shelf and over the slope m order to
understand CI, PWS, and KodIak These processes regulate the magmtude and pattern of
bIOlOgical productIVIty on the shelf, offshore and mshore, ultImately mcludmg the
fishenes Yield for thIs region

SUllImary pomts

1 The Gulf ofAlaska shelf and slope mfluence bIOlOgical productIVIty m PWS, CI,
KodIak through

exchange of nutrIents, phytoplankton, and zooplankton between offshore and
mshore, and
dIstmct bIOlOgical productIOn processes occumng on the shelf and slope

2 What IS the seasonal and mterannual vanabilIty m these bIOlOgically Important
parameters (e g , oceanographIc structure, nutrIents, phytoplankton productIOn,
zooplankton assemblages, condItIon, and productIOn)?

3 How IS thIs vanabilIty related to vanatIons m bIOlOgical productIon m PWS, CI,
KodIak?

4 How do vanatIOns m shelfpropertIes and cross-shelf exchange affect mshore
bIOlOgical productIVIty?

5 How are 3 - 4 lInked to broader scale (North PaCIfic) phySIcal forcmg?

What IS the best way to do thIs? At thIs tIme I suggest that GEM look to mamtam the
long term momtonng begun by the GLOBEC on the shelf We sample on and across the
shelf offshore of Seward, WIthIn PWS, and on the shelf offshore ofHmchmbrook
Entrance The samplmg therefore covers the entrance and eXIt to PWS as well as offshore
waters upstream ofKodIak and Cook Inlet It captures the ACC before It bIfurcates
around KodIak Island I hope that GLOBEC WIll contmue thIs samplmg for the next four
years, at whIch pomt It WIll end I recommend that GEM mamtam thIs valuable "finger
on the pulse" of thIs ecosystem

The current GLOBEC samplmg conSIsts ofphYSICS (temperature-salmIty, current
mappmg), nutrIents, phytoplankton (total bIOmass and productIOn), zooplankton
(dIstrIbutIOn, abundance, commumty compOSItIon), and some fish work (juvemle salmon
bemg the mam target of GLOBEC, WIth emphasIS on dIstrIbutIOn, dIet, and condItIon)
EVOS IS presently supportmg seabIrd & marme mammal observatIOns (dIstrIbutIOn,
speCIes, and abundance) on these cruIses We are plannmg on 7 cruIses/year, each of 9­
days duratIOn The cruIses are m March, Apnl, May, July, August, October, and
December These tImes are chosen because they capture cruCIal bIOlOgical and phySIcal
seasonal transItIons on the shelf and slope (as outlmed m the table below) The
zooplankton, fish, and seabIrd work must be done sImultaneously WIth the phYSICS as the
bIOlOgical dIstrIbutIons appear closely lInked to the phYSICS (See also my comment on



how to get scientists talking with one another.) Moreover, the biological data cause the
physicists to ask the biologically relevant questions, e.g., Why do the species assemblage
differ between sites in some years and not others? What makes region A more productive
than region B? The zooplankton work uses both point collections with nets and
continuous acoustical sampling that delineates the important spatial scales of species and
biomass distributions. These are tied to fronts and eddies which the physics resolves.
Transect sampling as opposed to isolated station sampling is crucial in this regard. A
danger of having a few isolated stations is that serious undersampling occurs and the
results are aliased. New instruments entering the research community will further
improve our ability to determine composition and distribution of a wider variety of
organisms while transecting. As GEM progresses and we understand better these
distributions and shelf features, it is possible that the sampling effort can be reduced
without any loss of information. Indeed at the conclusion of the GLOBEC program,
GEM will be in a much better position to recommend modifications to this sampling, and
what emerging technologies should be utilized. GEM also gains from the GLOBEC work
by building upon a time series that will consist of~7 years of uninterrupted sampling at
the conclusion of GLOBEC. As it stands now, GLOBEC builds upon a spottier time
series that began in the 1970s at these locations.

Sampling schedule and rationale for GLOBEC monitoring on the Gulf of Alaska shelf.
(KEY for Winds, Discharge, and Stratification: S = strong, M = moderate, W = weak; D
= downwelling winds, U = upwelling winds; V= variable; L = Low, H = High, Gray =
Deep, nutrient-rich water moves onshore)

Month Sam >Iine Physical Rationale Biological Rationale
CTD Nut Zoo Fish Winds Disch Strat

March X x x DS L W Zooplankton migrate from depth
(at shelfbreak) & are transported
inshore

April X x x DM L-M WV Phytoplankton bloom
May X x x DM- M MV Maximum Oceanic copepod

W biomass.
July X x x x DIU M-H S Max zooplankton abundance; yoy

W salmon enter shelf
August X x x x DIU M-H S Max yoy salmon abundance on

W shelf
October X x x x DS H H Late season yoy salmon on shelf,

fall primary production pulse
Decem- X x x DS M M Fall-winter pre-conditioning for

ber spring nutrients, small
zooplankton conditioning.

COST:
$1.5 - $2 million/yr includes logistics



\ )
'----'

ISSUE 2
It IS ImperatIve that GEM lllitIally conduct a short (~5 year) momtonng of the flow
through HmchInbrook Entrance and Montague StraIt Tills provIdes crucIal mformatIon
on what IS gomg m and out ofthe sound and It IS essentIal m provldmg the modelers WIth
an Important boundary condJtIon and data to evaluate model performance It IS very lIkely
that a 5-year mtenslve measurement program WIll capture sIgmficant mterannual
vanablhty and mdlCate cheaper means to systematIcally momtor transport (The latter
mIght be acillevable through wmds and/or relatIvely mexpenslve pressure gauges
deployed on eIther SIde of these straIts) A s1ffi1lar effort should be estabhshed at the
mouth of Cook Inlet to quantIfy what goes m and out of the mlet and the factors
mfluencmg tills exchange Exchange WIll vary seasonally and mterannually so year-round
measurements are cruCIal The work ofNIebauer et al m PWS was based on smgle
moonngs m HmchInbrook and Montague WIthout doubt these measurements were
spatIallyahased Nonetheless, the data underscore the fact that the throughflow through
the sound IS VIgorous and probably causes substantIal changes m both the water mass
propertIes and the plankton m the sound wlthm a few months Those results also
underscore the mtImate cOilllectIon between PWS and the shelf QuantIfyIng tills hnkage
IS cruCIal The SEA measurements m Hmchmbrook were SImIlarly ahased and moreover
dId not capture the cruCIal upper 40 m of the ocean (where most of the flow occurs)
Those results also underscore the mtImate connectIOn between PWS and the shelf

SUll1ffiary pomts
1 What are the seasonal and mterannual vanatIOns m transport and constItuent fluxes

mto and out ofPWS and CI?

2 How do changes m these fluxes affect the tlmmg and magmtude ofbIOlogIcal
productIon WIthIn PWS and downstream m the Alaska Coastal Current?

3 Develop a SImple means ofmomtonng these fluxes m the future for predIctIve
purposes

COST
YEARS 1 - 2 $400K/yr (eqmpment WIll be needed), Years 3 - 5 $250K/yr for both PWS
andCI
(pOSSIble sharmg oflogIstIcs WIth shelfmomtonng)

ISSUE 3
The GAK 1 samphng should be mamtamed It has long been known that temperature
anomahes obtamed here reflect broad scale thermal anomahes m the northern gulf and
Benng Sea The spatIal coherence scale of the GAK 1 sahmty measurements are not as
well known However, as we work WIth these data (m conjunctIon WIth the GLOBEC
samplIng) we are developmg an appreCIatIOn for tills It appears that GAK 1 sahmty
measurements do reflect changes m the freshwater content of the Alaska Coastal Current
(for at least the northern gulf) and there are suggestIOns emergmg that these data can be
used as an mdex for at least part of the ACC transport Sahmty IS correlated WIth



nutnents and IS relatIvely easy to measure (compared to nutnents) Sallllity also provIdes
us wIth a measure ofnnxed layer vanatIOns (spnngtIme onset, strength of stratIficatIOn)
m the ACC and the onshore mflux of nutnent-nch bottom water onto the shelf m
summer Our tentatIve thmkmg IS that thIs annual deep-water renewal re-supplIes the
shelfWIth nutnents that are subsequently consumed the followmg spnng and therefore
affect bIOlOgIcal productIvIty

We dIscussed the possIbIlItIes of a SImIlar type moonng offshore ofYakutat ThIs could
be done cheaply and provIde a measure of the upstream vanabIlIty m the ACC (at least
for temperature and salImty) The Yakutat measurements WIll tell us what the ACC
propertIes look lIke as It emerges from Southeast Alaska Of course there IS no pnor tIme
senes to buIld upon for thIs regIon However, some of our work from GAK 1 suggests
that Seward sea level (measured by NOAA) and freshwater vanabIlIty are weakly
(although sIgmficantly) correlated on monthly tIme scales If freshwater vanabIlIty and
Yakutat sea level (agam measured by NOAA) are correlated then It IS pOSSIble that the
extenSIve sea level tIme senes at Yakutat could serve as a proxy for low-frequency
freshwater vanatIOns m thIs regIOn ofthe gulf (I don't want to oversell thIs Idea though
because there are some bIg dIfferences m the shelfbetween Seward and Yakutat that
mIght prevent such a correlatIOn from bemg establIshed at Yakutat) I am gomg to meet
WIth CanadIan colleagues m late September and make the pItch to them that SImIlar
measurements be made on the BC shelf WhIle there are no guarantees that thIs WIll be
done, I thInk there IS some mterest on theIr part m thIs regard A geographIcal dIstnbutIOn
of these data would help detect temperature and salImty sIgnal propagatIon and provIde
some Idea ofhow the freshwater mflux mto the gulf IS geographIcally partItIoned

Summary pomts

1 What are the spatIal coherence scales of temperature and partIcularly sallllity
vanatIOns m the Alaska Coastal Current? (Southeast Alaska IS a major source of
freshwater for the GoA shelf)

2 To what extent are northern Gulf of Alaska envIronmental condItIons (the GEM area)
coupled to upstream (e g , eastern gulf) mfluences?

3 How IS freshwater forcmg partItIoned around the gulf?

4 How rapIdly are rnner shelf SIgnals propagated from upstream of GEM mto the GEM
area?

COSTS
GAK 1 $75K/yr
YAKUTAT $1 OOK/yr for first 2 years, $80K/yr thereafter

ISSUE 4
I thInk that GEM should conSIder some sedIment conng at a few locales on the shelf and
m Pnnce WIllIam Sound to assess past bIOlOgIcal productIvIty Although, I am not an
expert on thIs subject, the sedIment record mIght delIneate decadal and longer penod
vanatIOns m prodUCtIVIty There are a vanety ofbIOgeochemIcal techmques that are
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employed m these analyses that YIeld spectacular mformatIon on taxa, productIOn, etc
The value ofthese data IS that they serve as a proxy record that pre-dates the mstrumental
record They can provIde a hIstonc tIme senes that help understand the present and
predIct the future One approach to such a program IS to have a small pIlot study based on
a few cores, whIch provIde prehmmary data and recommendatIOns A subsequent study
mIght be somewhat larger to fill gaps IdentIfied by the pIlot study Such a project would
be a short-term and phased study that would neatly serve the goals of GEM The cores
are archIved and as more mformatIOn becomes avaIlable through GEM the cores can be
further mterpreted Thus a sustamed conng effort IS not enVIsIOned as a permanent part of
GEM

Summary pomts
1 What does the hIstoncal record tell us about long term vanatIOns m northern GOA

productIvIty?

2 What IS the relatIOn between these hIstoncal productIvIty changes and larger scale
enVIronmental vanatIons?

3 To what extent can the past productIVIty records help us understand the present and
predIct the future?

COSTS I don't really know - $150K/yr ofprogram IS probably reasonable assummg
lOgistIcs can be pIggybacked

ISSUE 5
GEM should also consIder supportmg/mamtammg a few mterdlsclplmary moonngs that
mc1ude nutnent samplers, bIO-optIcal packages (fluorometers), physICS, and sedIment
traps (The latter catch the products ofbIOlogical productIOn that ram down from the
surface AnalysIs of these products provIdes a wealth of mformatIon on productIOn
processes) In the near future, acoustIC and optIcal sensors WIll be aVaIlable to measure
zooplankton composItIon and abundance m SItu, prototypes of such deVIces are already m
the field At the moment the North PacIfic Marme Research Program IS supportmg one of
these moonngs on the Gulf of Alaska shelf (on the Seward Lme) I urge that thIs be
mamtaIned As the GEM program evolves I would argue for another at the shelfbreak and
another Wlthm PWS (at a mmImum) Naturally, thIs does not have to come together
Immediately but these tIme senes are mvaluable m determmmg the tImmg, magmtude,
nature of seasonal, mterannual, and synoptIc scale productIOn The bIOphysIcal moonngs
should be deployed where there IS frequent shIpboard coverage of the regIOn surroundmg
the moonngs so as to provIde the spatIal context for the tIme senes

Summary pomts

1 What IS the lmk between short-penod (dally - weekly) events to seasonal and
mterannual vanatIOns m productIOn?

2 How rapIdly are phySIcal events transmItted to bIOlOgical productIOn?

3 CntIcal for evaluatmg bIO-physical model performance and data aSSImIlatIOn



COSTS
$175 - $250K/moonng (for eqUIpment, depends upon locatIOn)
$150K/yr analysIs and mamtenance
LOgIStICS not mcluded - lIkely can pIggyback some ofthIs

ISSUE 6
ModelIng
I urge GEM to use models m several ways FIrst and foremost IS to establIsh hypotheses
and explore ecosystem sensItIvIty - how does the shelf respond Ifwe change one or two
drIvers (wmd, freshwater)? What happens to Cook Inlet productIvIty Ifwe decrease flow
mto the mlet from the gulf for some part of the year? How sensItIve IS the ecosystem If
we change thIs rate constant or a partIcular prey or predator's bIOmass or abundance?
One could go on - but the pomt ofthese exerCIses IS to focus our observatIOnal efforts
and get people to thInk about mterconnectIOns The second approach IS toward a truly
predIctIve model Can models re-create the observed vanabIlIty? It IS Just as Important to
know where a model IS m error as It IS to know where It IS workmg well Too often we
hear about how well a model performs but lIttle about where It faIls But If the model
Isn't workmg correctly on a cntIcal pomt then we have to ask why? Knowmg that WIll
YIeld BIG RESULTS As GEM progresses, our models WIll become more SOphIstIcated
and Improve theIr predIctIve capabIlIty I would enVISIon a tIme when we are usmg data­
ass1ID1latIve models m near real-tIme fashIon Here the momtonng observatIOns are
blended mto the model as It IS runmng The observatIOns update the model- essentIally
correctmg It ThIs approach IS exactly what IS used m weather-forecastmg models It IS

',,--_/ also the approach that IS used m clImate forecast models as applIed to ENSO for eXaIllple

Summary pomts

1 Models help us explore ecosystem senSItIVIty and therefore focus GEM prograIll

2 Model success tells us what we know reasonably well, model faIlure tells us what we
need to know

3 PredICtIve capabIlIty (data assImIlatIOn)

COSTS $100K+/yr (??)

ISSUE 7 LOGISTICS
The work outlIned above reqUIres effiCIent and SOphIstIcated samplmg from an adequate
vessel I urge GEM to conSIder usmg the Umverslty's R/V Alpha HelIx where applIcable
(The HelIx IS owned by the NatIOnal SCIence FoundatIon but operated by UA) It comes
WIth all of the oceanographIc eqUIpment needed to perform the saIllplmg descnbed and IS
staffed by a crew WIth long expenence m oceanographIc research The eqUIpment IS also
mamtaIned and operated by a hIghly expenenced manne techmcal staff The vessel
operates 24 hours a day so samplmg contmues around the clock In most cases, the
cruIses are turnkey operatIOns for the SCIentIsts as they spend lIttle preparatIOn tIme m
configunng and maIntammg the eqUIpment The vessel, crew, and manne techmclans are



avaIlable to all vessel users - not solely to VA sCIentists All users receIve the same level
of servIce Smce the shIp's oceanographIc eqUIpment (CTDs, ADCPs, MOCNESS,
autoanalyzers, etc) stays wIth the shIp thIs eqUIpment IS aVailable to any user NSF pays
for mamtenance on routmely used eqUIpment and so the user does not bear these costs
except for any expendable Items Each year we submIt a proposal to NSF to upgrade the
vessel's mstrumentatIOn ThIs proposal IS fonnulated based on antICIpated needs ofNSF­
funded SCIentists However, If those requests are funded the new eqUIpment IS avaIlable
to all HelIx users regardless of theIr fundmg source On the other hand If GEM was to use
the HelIx and purchase a pIece of eqUIpment, that eqUIpment stays WIth GEM There are
consIderable cost effiCIencIes realIzed m thIS way that should benefit GEM

Moreover, there IS consIderable emphasIs placed on safe operatIOns, as these are
mandated by NSF and the natIOnal consortIUm of academIC research vessel operators
(UNOLS) ofwhIch the Alpha HelIx IS a member I've spent ~25 years gomg to sea on
both UNOLS vessels and charters and mcreasmgly appreCIate the safety aspects of the
UNOLS vessels ThIs IS an espeCIally Important pomt when one realIzes that the maJonty
of shIp users are landlubbers and Ignorant of the hazards ofworkmg on a vessel
OftentImes the effiCIency and safety factors are overlooked when basmg platfonn
deCISIOns solely on a day rate We are hopmg to replace the HelIx before the end of thIs
decade WIth a more modem research vessel Our plan IS to have a larger vessel capable of
undertakIng tradItIOnal oceanographIc research (what we do now) WIth a fishenes
research capabIlIty The latter mc1udes trawlmg operatIons and state-of-the-art acoustICS
speCIfically deSIgned for fishenes research Such an Improved vessel would be mvaluable
to GEM I'm happy to report that NSF has funded the prelImmary deSIgn phase for the

\.'-...-/ new vessel

SUmIllary pomts
1 OperatIOnal effiCIenCIes realIzed through expenenced crew

2 HIgh Safety standards mamtamed and enforced

3 ShIp eqUIpment supplIed and maIlltamed for the users

4 Expenenced manne technIcal staff for relIable deployment, operatIOn, and
mamtenance of eqUIpment

COST ~$12 5/day (vanes dependmg upon demand - more demand lower day rate)

Leveragmg WIth other agenCIes
I strongly urge that GEM give thIs a hIgh pnonty The recommendatIOns I've outlIned
proVIde a framework for many research endeavors that could (and should) be supported
by other agenCIes That research would enhance GEM WIthOUt requmng addItIOnal GEM
expendItures enablmg GEM to get a bIgger bang for ItS bucks For example, there are a
vanety ofremote sensmg programs ofmterest to NASA, partIcularly m ocean color, that
would benefit from the GEM mfrastructure There are endless Ideas resIdmg m the heads
of sCIentists who could leverage money from NSF, NOAA, NOPP, NASA, NPMR, etc I
thInk GEM can and should profitably aVail Itself to these pOSSIbIlIties

A [mal thought



We begm GEM Inghly Ignorant of the gulf ecosystem It IS clear though that the
mterannual vanabIlIty m the physIcal enVIronment IS very large and oftentImes much
larger than the longer-penod fluctuatIOns m the enVIronment I belIeve that there are
complex and non-lInear mteractIOns between the physIcal enVIronment and the marme
ecosystem These mteractIOns dnve changes m bIOlOgical components at a vanety of tIme
and space scales, wInch can only be dIscnmmated by careful and systematIc observatIOns
coupled WIth models

At tIns stage of GEM, I thmk ISSUE lIS ofInghest pnonty on tIns lIst proVIded We are
bound to make mIstakes and the GEM m years 1-5 WIll undoubtedly be dIfferent from
years 10-15 There's also a lot ofhard-sloggmg requIred and there are no qUIck and easy
answers to be expected The work outlmed above IS unglamorous, expenSIve and tIme­
consummg But Ifwe do It nght, GEM Will establIsh a legacy that 1) locally prOVIdes
future generatIons WIth a deep understandmg of the GoA ecosystem and 2) catalyzes
SImIlar type efforts globally GEM can serve as the new paradIgm for the way we address
ecosystem management both m the ocean and on land

I apprecIate the hard work you are puttmg mto GEM and I thank you for considenng
these thoughts

Good luck,
Tom
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TRUSTEE COUN~.~ COMMENTS REGARDING
THE EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL proposed GULF ECOSYSTEM

MONITORING
by Gale K. Vick

Director, Gulfof Alaska Coastal Communities Coalition

August 1, 2000

Our many thanks to Molly McCammon and the Exxon Valdez Oil Spill Trustees Council
(EVOSrrC) for inviting the Gulf of Alaska Coastal Communities Coalition (GOAC3) to the
Kodiak Focus Work Group for the proposed GulfEcosystem Monitoring program (G.E.M.) today.
It is a major undertaking and we feel privileged to be part of it.

I have the following comments regarding today's work session and the upcoming October
work session.

While we represent the outlying communities ofKodiak Island, the GOAC3 also represents
communities from Prince of Wales Island to the North Gulf and down the eastern Aleutians. This
area is considered to be - by the federal government and the State of Alaska - the "GulfofAlaska."

As we discussed at the meeting, "Gulf Ecosystem Monitoring" connotes the entire Gulf of
Alaska, even though it is subtitled to specify only the North Gulf The program includes Kodiak
Island area and the Eastern Alaska Peninsula, but excludes Yakutat area and Southeast Alaska. I
know this is necessary because both the funding and the mission are specific to those communities
which suffered during the 1989 Exxon Valdez oil spill. My suggestion, however, is to make the
"North Gulf' more specific. There is a lot of sensitivity from Southeast communities on this issue.

One of the greatest potential benefits of the proposed G.E.M. project is the identification
and cataloging of past and current research and data, projects and papers, players and issues. It is
an idea that is long since overdue. The lack of an "over all big picture understanding" is something
that everyone laments, from scientists to fisherman to impacted communities to regulatory
agencies. It would take an independent non-governmental organization, such as the Trustee
Council, to act as the agent for developing such a world view. Or at least developing the template
and working with another, similar group, on complementary baseline studies for Southeast Alaska.

The research potential for the G.E.M. project that has been discussed mayor may not
include information that can be extrapolated to Southeast communities but it is not likely to reflect
the distinctive sub-regional differences and concerns. Sub-elementary research would be helpful.

The First Unified Voice for Coastal Communities in the Gulf of Alaska



What are some of the ecosystems issues that Southeast shares in common with the North
Gulf? (1) Near-shore depletion ofhalibut, (2) water temperature changes (3) regime shifts, (4)
Steller sea lion studies (Eastern herd Stellers are not considered endangered but National Marine
Fisheries Service and Alaska Department ofFish & Game includes them in research studies to
provide baseline data), and, (5) a wide range of social and economic impacts from regulatory
changes.

Certainly Southeast would benefit from data that is collected for the North Gulf This data
could help provide the basis for other sources of funding that would integrate Southeast research
with the North Gulf. It would certainly be in the purview of the GOAC3 to seek funding for
complementary studies. A combined, and perhaps, simultaneous, research project could help us all
avoid the "piece-meal" kind of approach that agencies (and ourselves) have currently been forced
to take in reviewing and proposing regulatory changes.

We look forward to participating in the upcoming EVOSrrC G.E.M. workshop (October
12-13th in Anchorage) and we look forward to a continued partnership in developing baseline data
for the Gulf of Alaska.

Once again, our many thanks.
Sin el,

~~Y;'du
Gale K. Vick
Executive Director
Gulf of Alaska Coastal Communities Coalition.

cc: GOAC3 Board of Directors
GOAC3 Technical Team



Gulf of Alaska Coupled Circulation/Hydrological/Ecosystem Model Theme

Jia Wang

Title: Coupled Ocean-Hydrological-Ecosystem Model in the Gulf of Alaska

Objectives:

1. Establish a high resolution GOA ocean circulation model (Fig. 1), a hydrological model for freshwater
discharge into GOA (Figs. 2a and 2 b) from coasts, and an ecosystem model,

2. Couple the hydrological model to ocean model, and further to the ecosystem model,
3. Build a foundation for physical forcing to other GEM projects and a solid foundation toward a

nowcast/forecast system for GOA after accomplishing objectives (1) and (2).

Geographic areas:

Entire GOA, including PWS, Cook Inlet, Kodiak Island, etc. (see Fig. 1)
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Figure 1. The GOA ocean circulation model grid.

Scientific Hypotheses:

1) Wind-driven circulation is controlled by the Aleutian Low. What is the seasonal pattern of the GOA
ocean circulation?

2) Freshwater runoff in GOA is characterized by both point source (53% of the total runoff by seven largest
rivers) and line source (47%). How does runoff contribute to the Alaskan Coast Current (ACC) and the
general ocean circulation on seasonal and interannual time scales?

3) What is the tidal current pattern and residual current pattern along coasts of GOA?
4) How does the GOA circulation influence the PWS circulation in terms ofphysical advection, biological

transport, and ecosystem dynamics?
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Research Teams
Dr Jia Wang (lARC and IMS, UAF, Project Leader)
Dr MeIbmg Jm (IMS, UAF, co-PI)
Mr Linong Yan, (ph D CandIdate, IMS, UAF)
Ms Yongmel Qm (MSc CandIdate, IMS, UAF)
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Figure 2a. A Digital Elevation Model (DEM) with total watershed area discharginh into GOA.
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Figure 2b. Steady-state total watershed number at every grid point.



PROJECT SUMMARY

Title THE SEABIRD TISSUE ARCmVAL AND MONITORING PROJECT (STAMP)

Contact Information Geoff Weston York
USGS, Alaska BIOlogical SCience Center
1011 East Tudor Road, Anchorage, AK 99503

(907) 786-3928
(907) 786-3636
geofCyork@usgs gov

Project descriptIOn/obJectives

The banlang of seabrrd specrrnens has been a major part of ecosystem envrronmental momtonng m Europe and Canada
The most successful apphcatlOn of these procedures IS the long-term bankmg (smce 1968) by the Canadian Wildlife
Service (CWS) of Hernng Gull (Larus argentatus) eggs from the Great Lakes Both thiS effort and the collectIOn and
bankmg of eggs and tissues from seabrrds of the Atlantic and PacIfic coasts are conducted by the CWS as part of Its
Wildlife TOXicology Program (Mmeau et al 1984, Elhott 1985, Wakeford and Kasserra 1997) The value ofseabrrd eggs
and tissues for momtonng persistent orgamc contammants m the Canadian Arctic has been recently discussed by Murr et
al (1999) In addition, the eggs ofalclds (a famIly of colomal seabrrds) were Identified as key media for crrcumpolar
momtonng by all Arctic nations ofpefSlstent orgamc pollutants (e g , PCBs, chlonnated pesticides, dlOxms) For AMAP
Phase II Years 1998-2003 (AMAP SCientific Experts Workshop, Grrdwood, Alaska, Apnl1998

In the summer of 1998, a pilot project to begm the bankmg of seabrrd eggs and to develop a program for momtonng
contammants m seabrrds was mltiated through collaboration between U S Geological Survey/Alaska BIOlogical SCience
Center (ABSC), the Alaska Mantlme National Wildhfe Refuge (AMNWR), and the National Instltllte of Standards and
Technology (NIST) as an offshoot of the Alaska Marme Mammal Tissue Archival Project (AMMTAP) This pilot project
dubbed the Seabird Tissue Archival and Momtonng Project (STAMP) mvolved collecting murre eggs from four breedmg
colomes m the AMNWR system The four colomes, which range geographically from the Arctic Ocean (Chukchi Sea) to
the North PaCific (Gulf of Alaska), were Cape Lisburne (eastern Chukchi Sea), St George Island (southeastern Bermg
Sea), East Amatuh Island (northwestern Gulf of Alaska, entrance to Cook Inlet), and St Lazana Island (eastern Gulf of
Alaska) Common murre (Una aalge) eggs were obtamed at three of these sites (St George, East Amatuh, and 8t Lazana
Islands), which Will allow compansons of a dlvmg, fish-eating speCIes to be made between the Gulf of Alaska and Benng
Sea regIOns Truck-billed murre (U lomvla) eggs were collected at the fourth SIte (Cape LIsburne), because thiS IS the
dommant species north of Benng Strait Iffundmg mcreases, the program WIll be expanded to mclude samplmg thlck­
billed murre eggs at St George Island, which will allow compansons of a dlvmg, fish-eatmg species to be made between
the Benng and Chukchi envrronments Additional support will also allow for collecting and archlvmg black-legged
kittiwake (Rlssa tlldactyla) eggs at East Amatuh and St George Islands and Cape LIsburne (klttlwakes are not present at
St Lazana)

Addmg black-legged kIttIwakes to the program will allow compansons of a surface-feedmg fish-eating speCIes to be made
among all three regIOns (I e , Gulf of Alaska, Benng and Chukchi seas) Also, two more colomes may be added to the
program, If conditions perrmt (Bluff m Norton Sound, which supports common murres and black-legged klttlwakes, and
Little DIOmede Island m Benng StraIt, WhICh supports black-legged klttlwakes and both murre speCIes) The proposed
study Will help Improve samphng and analytical efforts that will be used to establish a sCIentifically sound baselme on the
occurrence of persistent blOaccumulative toxms (PBT's) m seabirds mhabltmg Alaska's coastal manne environments

Seabrrds occupy high pOSItions m the manne food web and are conSIdered senSItive mdlcator species for the manne
environment Chermcal analySIS oftherr tissues can be particularly useful m determmmg whether blOaccumulation of
contammants (and potential bIOlogical effects) assocIated With human actiVIties, mcludmg offshore dnllmg and commercial
shlppmg, IS occumng m manne food chams The collectIOn of seabIrd tissues over a penod of several years will prOVide an
archive of samples that can be used to determme baselme contammant levels agamst whIch future contammant measures
can be compared Currently, very little IS known regardmg the presence and effects of contammants m Alaskan seabird

~ populations, particularly m SE Alaska However, AMNWR mamtams a conSIderable database on seabird populatIOns at the
"---- colomes targeted for egg collection These data mdlcate that common murre numbers have declmed about 30% and

reproductive success has averaged about 0 5 fledglmgs per egg (range 0 4-0 7) at St Lazana Island smce 1994 Common
murres also declmed about 15% at St George Island smce 1996, while productlVlty averaged about 0 3 fledglmgs per egg



(range 0 2-0 5) In contrast, the reproductIve success of thIS specIes has averaged about 07 fledglIngs per egg (range 0 5­
o8) at East AmatulI Island SInce 1993, and populatIon numbers now appear to be IncreasIng at about 7-9% per year
(numbers remaIned relatIvely stable for the fIrst seven years follOWIng the TN Exxon Valdez od spIll) Murres have also
Increased at a rate of about 7% per year at Cape LIsburne SInce the rmd-1980's, where thIck-bIlls compnse about 75% of
the total murre populatIon (produCtIVIty ofthIck-bdled murres has averaged about 07 fledglIngs per egg, range 0 5-0 9, at
thIS colony SInce 1995, the fIrst year these data were collected) The combInatIon of contarmnant burden and populatIon
data wdl foster Informed hypotheses-based research Into the ecologIcal pathways, fate, and effects of contarmnants In
Alaskan seabIrd populatIons These data wdl also proVIde the baselIne for the long term momtormg of these populatIons In
Alaskan coastal manne enVIronments

The goals of the SeabIrd Tissue Archival and Momtonng Program are to archive a representatIve collectIon of tIssues from
Alaskan seabIrds for current and future contammant analySIS and momtonng of long-term trends In envIronmental qualIty
The Project has three objectIves

Collect tIssues from representatIve seabIrds that are SUitable for determmmg levels of organic and Inorgamc
contarmnants from locatIons throughout the coastal Alaskan enVIronment (Table 1)

Table 1- STAMP - ResponsibIlIties and locations for collecting, bankIng, and analyZIng Common and
ThIck-billed Murre (Una aalge and U lomvla) eggs In 2000-02

ACtlVlty

FIeld Collections

Egg ProcessIng
Sample Banking
AnalySIS

Location

Cape LIsburne, ChukchI Sea
Little Diomede I , Northern Benng Sea
Bluff, Northern BerIng Sea
St George I , Southern Benng Sea
East AmatulI I , Entrance to Cook Inlet
St Lazana, Southeast Alaska
ABSC, Anchorage, AK
NBSBI, Charleston, SC
Columbia, MO
Charleston, SC (Special Compounds &QAlQc)
Gaithersburg, MD (SpeCial Compounds &QAlQc)

ResponsIbIlIty

USFWS
USFWS
USFWS
UAFIUSFWS
USFWS
USFWS
USGS
NIST
USGS
NIST
NIST

I-National BlOmomtonng Specimen Bank

Collections of tissues for archival purposes are lIrmted to freshly laid eggs and other fresh tissues obtaIned by
researchers or SubSIstence harvesters When samples archIved by thIs project are analyzed, researchers must have
confIdence that the samples were collected under prescnbed, acceptable protocols Neither dead and stranded animals
nor old specimens archIved from past programs Will normally be accepted by thIs project (rare or endangered species
would be an exception)

2 Process, transport, catalog, and curate the tissues In a condItion SUitable for long-term storage and contarmnant
analySIS

STAMP samples Will be maIntaIned by NIST m the National BlOmomtonng Specimen Bank (NBSB), Charleston, SC
After collection, samples wdl be processed m Anchorage, and packaged and frozen at - 80°C, and transported to the
NBSB When NIST receives the frozen samples they w1l1 be homogemzed, cataloged, and archived accordIng to
protocols conSIstent WIth those employed by the NatIOnal BlOmomtonng Specimen Bank Storage wdl be under hqUld
mtrogen vapor at -150 C, whIch IS the best condition available for mmmuzmg sample degradatIon Requests by other
researchers and agencies for archived samples Will be conSIdered on a case-by-case baSIS Eggshells wdl be archived
by Dr Kevm Winker at the Umverslty of Alaska Museum III FaIrbanks

3 Analyze tissues for selected PBT's

Sample analySIS WIll occur at the USGS, MESC laboratory and at NIST faCilities durmg each year followmg



collectIon Elements ofmterest mc1ude, but are not lumted to PCB's, DDT, DDE, chlordane, dieldrm, zmrex,
chlorobenzenes, HCH, TBT, and mercury (both morganlc and methylmercury) All partners w111 collaboratIve1y
synthesIZe analytIcal data resultIng m a fmal report to the AMNWR and at least one peer reviewed pubhcatIon The
report will provide an esttmate of (1) basehne levels of the contammants of mterest m the eggs and tlssues of the
seabIrds, (2) geographIcal vanatIon m the levels of these compounds among the colomes, and (3) dIfferences m
cheIDlcal patterns among the colomes ThiS report and pubhcatIon will serve to mcrease current knowledge for
sCientIsts, managers and the pubhc on the occurrence ofPBT's m Alaskan seabIrd populatIons The resultIng data and
reports on PBT's m seabIrd eggs w111 also be dehvered to the Alaska NatIve Health Board (ANHB) and the Alaska
Department of Health and SOCial Services, Department of EpideIDlology for mc1usIOn mto theIr respectIve databases
and programs regardmg toxms m subsistence foods The ANHB is an advocacy organIZatIon for NatIve health issues
and IS well SUited to dissemmatIng complex sCientIfic data to rural areas that Will be meanmgful and culturally
relevant

AdditIonal partners mc1ude the people of Little DIOmede Island and the U S AIr Force 611th CES/CEVP (USAF) The egg
gatherers of DIOmede have voluntanly donated subSistence gathered eggs for thIs project out of theIr mterest m food safety
The USAF proVides sigmficant cost shanng through free storage for field gear at Cape Lisburne and much reduced
room/meal rates at theIr nearby radar Site, thereby savmg AMNWR m the order of $8,000-$10,000 per field season They
m return have access to resultIng data for mc1usIOn mto theIr own envIronmental work

If funded, egg collectIon Will begm dunng the summer of 2000 and contInue m 2001 Processmg, homogenIZatIon, and
archival would occur each year upon receipt of the eggs from the field locatIons AnalytIcal work w111 be performed
dunng the wmters of 2000/01 and 2001/02, and an mtenm report documentIng these results wIll be prepared by Spnng
of2002 The fmal project report wIll be completed by December of 2002, and manuscnpt(s) wl1l be prepared for
subIDlssion to peer-reviewed Journal(s) after the final report has been reViewed and accepted
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Introduction:
Steering Committee John Mohorci
the workshop. Facilitator Dan Chi
consensus decision-making and pr .
workshop. He introduced the proposed agenda and desired outcomes for the meeting, as well as a
matrix for use in evaluating proposed projects.

A participant asked for clarification regarding the Steering Committee's deadline for accepting pre­
proposals. The Steering Committee answered that pre-proposals are due as of this meeting, but in the
event that the proposals don't meet the criteria the committee might consider a "Plan B."

There was discussion about how much time to allot to each presenter. The consensus of the group was
that presenters could take up to fifteen minutes followed by time for questions from the audience with
a maximum of 20 minutes for each project proposal. Participants also indicated a desire to keep time
limits flexible, so as not to curtail useful discussion.



MEETING NOTES

Kenai River Watershed Research Priorities Workshop

June 22, 2000 (9:30 a.m. - 2:30 p.m.)
Cook Inlet Aquaculture Association, Kenai
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In attendance: Community members and presenters: Michael Lilly, Sam McDowell, Robert Ruffner,
Ann Garibaldi, Mary Price, Alan Boraas, Doug Reger, Dick Reger, Mike Bergholtz, Mary King, Andrew
Carmichael, Michele Brown, Brett Huber, Morgan Evans, Rick Wood, Judy Warren, Dennis Randa, Gary
Fanclrei, Robert Bondurant, and Dale Bondurant; Steering Committee members: Suzanne Fisler, John
Mohorcich, Dean Hughes (for Gary Liepitz) and Phil North; Facilitators: Dan and Heidi Chay and Dave
Athons.

Overall purpose of workshop (May 3.1 and June 22):

I) To work collaboratively in deciding how to distribute $340,000 earmarked for research and related
activities in the Kenai River Watershed.
2) Cultivate possibilities and positive relationships for future collaborations.

Desired meeting outcomes:

1) Prioritized list of project proposals.
2) Recommendations to the Steering Committee re: spending the $340,000.
3) Recorrunendations for improving project proposals.
4) Prioritized list of future research areas.

In troduction:
Steering Committee John Mohorcich welcomed participants and reviewed the context and purpose of
the workshop. Facilitator Dan Chay invited participants to introduce themselves. He reviewed
consensus decision-making and project evaluation criteria generated by participants at the May 31
workshop. He introduced the proposed agenda and desired outcomes for the meeting, as well as a
matrix for use in evaluating proposed projects.

A participant asked for clarification regarding the Steering Committee's deadline for accepting pre­
proposals. The Steering Committee answered that pre-proposals are due as of this meeting, but in the
event that the proposals don't meet the criteria the committee might consider a "Plan B."

There was discussion about how much time to allot to each presenter. The consensus of the group was
that presenters could take up to fifteen minutes followed by time for questions from the audience with
a maximum of20 minutes for each project proposal. Participants also indicated a desire to keep time
limits flexible, so as not to curtail useful discussion.



KenaI RIver Watershed Research PnontIes Workshop
Notes from Pubhc Meeting June 22, 2000
Page 2 of5

PresentatIOn of Proposals

PresentatlOns began at 10 00 a m and concluded around 1 45 WIth a half-hour break for lunch A bnef
summary of each proposal follows m the order they were presented

1 KenaI RIver PrehIstory ArchaeologIcal and GeologIcal, three related proposals presented by
Alan Boraas, KenaI Penmsula College, Anthropology Department, WIth Doug Reger, and DIck Reger

1A "Archeaoiogical ExcavatlOn and InterpretatlOn ofKEN-147 and KEN-063"
The purpose of the project IS to conduct archaeologIcal excavatIon at KEN-147 (SlIkok Creek area)

and to collate preVIOUS archaeologIcal (KEN-063), geologIcal, fishenes and ethnohIstonc mformatIon
to test the WeIr Flshmg hypotheSIS Pnmary mvestlgator Dr Alan Boraas , KPC Project duration 2
years, begmnmg May, 2000 Amount requested $9,829 -

1B "KenaI River PrehIstory"
The purpose of the project IS to compIle 25 years of research m the KenaI River dramage to produce a
monograph on histonc and prehlstonc use The resultmg report Will be usable for land managers to
meet government mformatlon needs and prOVIde source mformatlon for researchers and teachers of
area hIstory Pnmary mvestigator Dr Doug Reger, AffilIate Research ArchaeologIst, KPC Project
duratlOn 1 year, begmmng Oct, 2000 Amount requested $15,530

1C "Dramage History of the Lower KenaI RIver"
The purpose of the project IS to prOVIde mformatlOn on long-term changes of the lower KenaI River to
help predict how prehlstonc peoples used thiS resource area Dlstnbutlons of modern anCf former nver
positlOns WIll be mapped and related to dated archaeologIcal SItes Pnmary mvestigator Dr DICk
Reger AffilJate Research Geologist, KPC Project duration 2 years, begmmng Sept, 2000 Amount
requested $16,530

2 EducatIOnal VIdeo of ActiVIties on the Kenar RIver, presented by Judy Warren, Sterlmg Area
Semor CitIZens, Inc
The project IS to produce a 20 mmute educational VIdeo emphaslzmg how vanous user groups affect
the habItat and enVIronment of the KenaI River watershed ecosystem The Video WIll cover what IS
bemg protected, what has been Impacted, and measures taken to correct that Impact, as well as safe
boatmg procedures The VIdeo WIll be shown to VISItors and reSIdents at the Sterlmg Seruor Center
Lead agency StprllPg-Area Semor CIt ze"1s Project duratlOn 1 )'l..ar, begmrungi\ug , 2000 -­
Amount requested $4000

3 Ground-Water and Surface-Water InteractIons 10 KenaI RIver Salmon Redds, Alaska,
presented by MIchael LIlly GW SCIentific, FaIrbanks, AK
The project WIll proVIde mformatlon for momtonng the long-term Impacts of development m the
KenaI Watershed and assOCIated Impacts ofground water on salmon redds (spawnmg beds) Project
objectives are to establIsh ground-water and surface water mteractlOn mdex SItes m upper, rruddle, and
lower nver sectlOns, collect baselme hydrologIC and geocherrustry data, use the Internet to dIstnbute
data, reference mformatlon and dynarruc VIsualIzatIOns of hydrologIc processes, and deSIgn a basm­
scale momtonng network to help charactenze ground-water and surface-water mteractlOns m
developed and undeveloped areas Pmnary mvestlgators MIchael LIlly, GW SCIentific, and DaVId
Nyman, RestoratIon SCience and Engmeenng Project duration Summer 2000 to Dec, 2001

I
./'"



Kenai River Watershed Research PnontIes Workshop
Notes from PublIc MeetIng June 22,2000
Page 2 of5

PresentatIOn of Proposals

PresentatIOns began at 10 00 a m and concluded around 1 45 with a half-hour break for lunch A bnef
summary of each proposal follows m the order they were presented

1 KenaI RIver Prehistory Archaeological and GeologIcal, three related proposals presented by
Alan Boraas, Kenai Perunsula College, Anthropology Department, with Doug Reger, and Dick Reger

1A "Archeaologlcal ExcavatIOn and InterpretatIOn ofKEN-147 and KEN-063"
The purpose of the project IS to conduct archaeological excavatIOn at KEN-147 (SlIkok Creek area)

and to collate prevIOus archaeological (KEN-063), geologIcal, fishenes and ethnohIstonc mformatlOn
to test the Werr Flshmg hypotheSIS Pnmary mvestlgator Dr Alan Boraas , KPC Project duratIon 2
years, begmnmg May, 2000 -Amount requested £9,829 - "

1B "Kenai RIver Prelustory"
The purpose of the project IS to compIle 25 years of research m the Kenai RIver dramage to produce a
monograph on hlstonc and prelustonc use The resultmg report WIll be usable for land managers to
meet government mformatlOn needs and proVide source mformatlOn for researchers and teachers of
area hIstory Pnmary mvestlgator Dr Doug Reger, AffilIate Research Archaeologist, KPC Project
duratIOn 1 year, begmlllng Oct, 2000 Amount requested $15,530

1C "Dramage History of the Lower Kenai RIver"
The purpose of the project IS to provide mformatlOn on long term changes of the lower Kenai RIver to
help predict how prehlstonc peoples used thiS resource area DlstnbutlOns of modem ani:! former nver
POSitIOns Will be mapped and related to dated archaeological sites Pnmary mvestIgator Dr Dick
Reger, AffilIate Research Geologist, KPC Project duratIOn 2 years, begmrung Sept, 2000 Amount
requested $16,530

2 EducatIonal Video of ActIVItIes on the Kenai RIver, presented by Judy Warren, Sterlmg Area
Semor CitIZens, Inc
The project IS to produce a 20-mmute educatIOnal Video emphaslzmg how vanous user groups affect
the habItat and environment of the Kenai RIver watershed ecosystem The Video WIll cover what IS
belllg protected, what has been Impacted, and measures taken to correct that Impact, as well as safe
boatlllg procedures The Video WIll be shown to vISItors and reSidents at the SterImg Seruor Center
Lead agency StprlIpg Area Semor Cll zeus Project duratIOn 1 yl.ar, beglllnmgl\ug ,2000 -­
Amount requested $4000

3 Ground-Water and Surface-Water InteractIOns III Kenai RIver Salmon Redds, Alaska,
presented by Michael Lilly GW SCientific Fairbanks, AK
The project Will prOVide lllformatlOn for momtorlllg the long term Impacts of development ill the
Kenai Watershed and assOCiated rrnpacts ofground water on salmon redds (spawnlllg beds) Project
objectlves are to establIsh ground-water and surface-water mteractlOn mdex sites m upper, rruddle, and
lower rIver sectIOns, collect baselllle hydrologiC and geocherrustry data, use the Internet to dlstnbute
data, reference mformatlOn, and dynarruc visualIzatIOns of hydrologiC processes, and deSign a baslll­
scale mOllltonng network to help charactenze ground-water and surface-water lllteractlOns ill

developed and undeveloped areas Pmnary mvestlgators Michael Lilly, GW SClentlfic, and DaVid
Nyman, RestoratIOn SCience and Engmeenng Project duratIon Summer 2000 to Dec, 2001

(
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The proposal mcludes five options WIth amounts requested as follows
3A Lower Basm $129,400
3B VIsualIzation $ 13,475
3C MIddle Basm 1$ r88,800 \
3D Geochermstry $ 95,000
3E Upper Basm $ 88,800

4 DIstrIbution of Northern PIke and other Introduced FISh SpecIes, presented by MIke Bergholtz,
Cook Inlet Aquaculture ASSOCiatIOn
The goals of the project are to assess the dlstnbutIOn of northern pike, and other mtroduced specIes, m
the KenaI River ;watershed, and to educate the publIc on the dlstnbutIon and potential negatIve
Impacts, both bIOlogIcal and econormcal Project objectives mclude conducting a pnonty survey to
assess northern pIh.e dIstrIbutIOn assocIated water qualIty testmg, developmg mformatIOnal posters and
pam;>Wets, alld creatmg age appropnate lessen plans Lead agency ClAp Project d.rratlOn 1 }ear""',
begmrung Aug, 2000 Amount requested $ 60,755

5 Storm Drain SedImentation BaSIn Treatment System EffiCIency AnalysIs, presented by Andrew
Carrmchael, CIty of Soldotna
The project IS to e\3luate four storm run-off water sedImentatIOn baSIn treatment faCIlIties adjacent to
the KenaI River and Soldotna and IdentIfy WhICh type of system removes contarmnants most
effiCIently and effectIvely InformatIon gathered through thIS study WIll prOVIde an accurate analysIs
of the above-ground vegetative and underground sedImentatIon basm deSIgns' relative water treatment
effiCIenCIes as well as proVIde present <lay storm water effluent and contarmuant level data as
compared to baseh.pe level~ establIshed through a 1998 study. Lead agency CIty of Soldotna Project
duratIOn l,vear, begmmng Dec"2000 Amount requested $27,228 J r ~ q

., 1 ..J '" - ...-'

6 L-ower Kenai RIver Salmon ImpedIment Study presented by MIchele Brown, The Nature
Conservancy
The project IS to IdentIfy and map stream crossmgs (roads) and other ImpedIments to salmon
movement on lower KenaI River trlbutanes, mcludmg "No Name" Creek, Beaver Creek, SIIkok Creek,
Soldotna Creek, and Funny RIver, and to recommend strategIes for correctmg them The project WIll
use technIques de\ eloped by ADF&..G for use elsewhere on the perunsula Lead agency TNC
Project duratIOn I year? Amount requested $43,000

7 FeaSIbIlIty Studv for USing AerIal Photogrammetry to Assess Kenai RIver RIparIan HabItat,
presented by Mary Kmg, ADF&G
The proposed study WIll use selected photos frO'll. h'stonc ~enal photo sets of the KenaI RlVer (1975,
1985,1998) to assess changes m bank posItIOn and vegetatIve cover over tIme The study wIll focus
on changes occurrmg along the mamstem of the KenaI River durmg two penods (1975-1985 and 1985­
1998), plus overall change (1975-1998) Assessment of changes dunng these penods may proVIde
mSIght as to the relationshIp of habItat changes WIth growth m recreational use and urban development
along the KenaI River Lead agency ADF&G Project duration Sept, 2000 to May, 2001 Amount
requested $ 24,600

8 "The GlaCIer Kings" TeleVISIOn Documentary on KenaI RIver Watershed and King Salmon,
presented by Morgan Evans, Alaska Digi VIdeo ProductIOns
The project IS to produce a one-hour research documentary program for teleVISIOn and VIdeo
tentatIvely entItled "The KenaI River's AnCIent GlaCIer Kmgs" The program IS an m depth study oC'
the KenaI River Kmg Salmon from the evolutIOnJof,the KenaLRIv~r Wat~shet! as a habItat to the'
present day, usmg e'(tensIv~ on-yarr,rera..!-ntervle'Ys ~Ith State and local experts m fishenes bIOlogy, I

paleontology, anthropology and archaeology Lead agency Alaska Digi VIdeo ProductIOns Project
duration July, 1999 to June, 2001 Amount requested $78,450
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9 Development of a Wetlands Classlficahon System for the Kenai Penmsula Lowlands,
presented by Ann Ganbaldl for Keith Boggs, Alaska Natural Hentage Program
The role of wetlands m terms of their contnbutlOn to the Kenai River and the watershed's ecological
llltegnty IS unclear yet IS considered cntical to conservatlOn of the nver and ItS salmon fishery The
project IS to develop a wetland classlficatlOn system (I e , vegetatlOn cornmumties and landscape
classlficatlOns) for the Kenai Pemnsula Lowlands Thls system could serve as a tool for measunng
nutrient discharge, and carbon and mvertebrate dnft between wetland and freshwater aquatic systems,
mappmg wetlands, Imkmg wetland types to fish habitat, and rankmg wetland types m terms ofranty
and Importance Lead agency Alaska Natural Hentage Program Project duratlOn 1 year Amount
requested $93,508

10 EvaluatIOn of Light-Penetratmg Walkways on Vegetahon (tentative title), presented by Mary
Pnce, US Fish & Wildlife Service
The project IS m the conceptuahzatlOn phase The goal IS to assess the effectiveness of current
practices regardmg placement of hght-pelletratlllg 'valkwa) s, whJch are bemg used to prevent bank
tramplmg and erOSlOn along the Kenai River Tentatively, a controlled study would be undertaken to
measure hght penetratlOn and plant growth under different types of walkways placed at vanous
elevatlOns Lead agency ? DuratlOn ? Amount requested ?

Group Rankmg of Proposals

After hearIng the proposals, the group discussed how to prIorItize them The consensus of the group
was to use the "dots" (N/3) method The title and amount requested for each proposal were posted on
flip chart paper Each participant was then given 6 adheSive dots to dlstnbute on the hst however they
Wished The results follow The total number of dots each proposal or ~ub-part received IS mdlcated III

the far rIght hand column 1 •

7
10
3A
6
3C
3B
8
9
1
lC
4
5
lA
IB
3
2
3D
3E

AerIal Photograrnmetry Assessment of RiparIan Habitat
Evaluation of Light Penetratmg Walkways on VegetatlOn
Ground-Water/Surface-Water -- Lower Basm
Lower Kenai R Salmon Impediment Study
Ground-Water/Surface-Water -- Middle Basm
Ground-Water/Surface-Water -- VlsuahzatlOn
The GlaCier Kmgs A HistorIcal Study
Development of Wetland ClasslficatlOn for Pen Lowlands
Kenai River Prehistory (all 3 parts)
DraJrlagc H'story ofLo\ler K\..ni'l Puvel
DlstrlbutlOn ofNorthern Pike & Other Introduced Species
Stonn Dram SedlmentatlOn Basm Treatment AnalySIS
Archaeological ExcavatlOn & InterpretatlOn
Kenai River PrehIstory Monograph
Ground-Water & Surface Water InteractlOns (all 5 parts)
Educational Video of ActiVIties on KenaI River
Ground-Water/Surface-Water -- Geocherrustry
Ground-Water/Surface-Water -- Upper Basm

$ 24,600 9
? 9

$129,400 7
$ 43,000 7
$ 88,800 6
$ 13,475 5

$ 78,450 5
$ 93,508 5
$ 41,900 5

$ 16,530 5
$ 60,755 4
$ 27,228 2
$ 9,829 1

$ 15,530 1
$315,475 1

$ 4,000 0
$ 95,000 0
$ 88,800 0

The group brIefly dIscussed next steps PartiCipants recommended that grant applIcants be gIven the
opportumty to develop theIr proposals, refine their budgets, etc prIor to fma1 declslOn-makmg by the
Steenng COmmIttee PartiCipants also recommended that the Steenng COmmItteeconSider mter­
relatlOns among proposals, as well as ways to foster connections between related projects when
makmg fundmg deClSlOns Apphcants were encouraged to let the SteerIng COmmIttee know Ifpamal
fundmg from the Kenai River Center would help leverage future fundmg The SteerIng COmmIttee
planned to meet followmg the workshop to Identify proposals for which It needs more mfonnatlOn
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Full proposals WIll be due on July 6 Interested parties can request copIes ofproposals at the KenaI
RIver Center, 514 Funny RIver Ro~d 0 ~

,.. l Di .) ... ~

j{"" J I ..... 1 III

PnontIzed LIst of Future Resear~h Areas 1

I j ..... j J l..... 'j
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; IS J II r'

As a final exerCIse, particIpants pnontIzed a hst, generated at the May 31 meetmg, ot Issues needmg to
be addressed by future research and related actIvIties In the KenaI RIver watershed The "dots" (N/3)
method was used The total number of dots each Item receIved IS IndIcated In parentheses

• Development Impacts In watershed (tnbutanes and mamstream) ImpervIOus cover, wastewater,
fertlhzer nutnent loadmg, cumulatIve Impacts, habItat fragmentatIOn, habItat alteratIOn (evaluate
restoratIon and use patterns) (15)

• Landscape hydrology ground water, surface water, wetlands, and mteractIon between ground and
surface ~ater (9)

• Habitat bpanan aquatic (water qualIty, pollutIon mcludmg ground and surface water InteractIon),
uplands, \\etlands fishenes resources (mcludmg carcass nutnent loadmg and lITIpact of woody
debns) (8)

• Catalog of eXlstmg Watershed mformatIon and other eXIStIng mformatlOn that IS pertment to
Watershed (CIIMS project IS partIal answer?) (6)

• EvaluatIOn of eXlstmg regulatIOns, coordmatlOn of these regulatIons, and Impacts to
fishenes/habltat (6)

• PublIc knowledge mcludmg assessment through opInIon research (5)
• Watershed WIde aquatic nutrIent dynamICS mcludmg upland contnbutlOn and nutnent loadmg (4)

I ~ I) \ I

• RestoratIOn on tributary streams (4)
r } I 1

I • ~J ~We,tland func}1~t;s (4)" J I r r:
• 'PublIc engagement/stewardshtp (4)
• Flshenes resources anadromous, reSIdent, and mtroduced (2)
• Geomorphology mcludmg meander hIstory (2)
• Salmon hIstory through use ofmtrogen Isotopes (2)
• Culture history mcludmg prehlstonc and post-contact (2)
• SOCial mteractlOns mcludmg recreational, mdustnal, etc (2)
• Watershed analySIS mappmg of known data (2)
• Research fundmg sources avaIlable (1)
• WIldhfe mcludmg habItat and populatIOn dynamICS (1)
• Offshore Impacts pollutIOn, fishenes (1)
• EconOmICs (0)
,. SyntheSIS of cataloged mformatlOn (0)
• VegetatIOn mappmg of watershed (0)
• RelatIOnship between pollutIOn m fresh and marme enVIronments and Impacts to fish (0)

I r

Wrap-up
The group was asked to comment on what went well WIth the day's process and what could have
gone better
"Went Well

Better structut:.e, more clear
, Went well

"Could have gone bette~~ , I

Schfdule at dlfferent gme ,of year

-.J For questIOns about these notes, please contact the KenaI RIver Center, (907) 260-4882 "
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GULF ECOSYSTEM MO ITORI G PLA
FOCUS GROUP DRAFT AGE DA

Prince William Sound
Wednesday, July 19,2000

10 a.m. - 5:30 p.m.
Exxon Valdez Restoration Office

645 G Street Suite 400, Anchorage, AK 99501-3451
907-800-478-7745 or 907-278-8012

Design a regionally implemented, globally coordinated and integrated
monitoring program

10:00: Introductions of participants - Mundy

10:05: Opening remarks - McCammon

10:20: Relationship between GEM program and the draft monitoring plan - Spies

10:50: Orientation to the focus group process - Mundy

11:20: Coffee break

11 :30: Criteria for project selection and defin:t!ons of terms - Mundy
11 :40: Human needs and impacts, products, agency mandates - Focus Group
12:05: Ecological importance - ecological indicators - Focus Group

12:30: Lunch break (on your own)

1:30: GEM program mission and goals - Focus Group
1:55: Gap analysis - metadatabase - Focus Group
2:20: Relation to other programs, leveraging - Focus Group

2:40: Major themes of the draft monitoring plan - Mundy
2:50: Harbor seal theme - Focus Group

3:20: Coffee break

3:30: Kittiwake/murre theme- Focus Group
4:10: Sandlance/herring/salmon theme - Focus Group

4:50: Concluding remarks - McCammon

5:00: Post Mortem - Focus Group

5:30: Adjourn
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