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Index of Projects by Subject

Note Thzs zndex lzsts project numbers grouped zn the same "clusters" as are used zn
developzng annual work plans Allprojects are FY99 projects

Archaeology 007A

Cutthroat Trout, Dolly Varden, 043B, 145,252
Rockfish & Pollock

Ecosystem Synthesis 278,330,368,391

Habitat Improvement 180, 314, 339

MarIne Mammals 012,064,341,371,441

Nearshore Ecosystem 025 (NVP), 090, 290, 325, 348, 379, 423, 459, 466

Reducmg Manne Pollution 514

PaCIfIC Hernng 311,328,375,462,468

Pmk Salmon 139A2, 190, 191A, 196329,366,367,476

SEA & Related 195,320 (SEA), 320M, 320N, 340,361,393

Seablrds/Forage FiSh 144, 159, 163 (APEX), 163A, 163B, 163E, 163F,
163G, 163J, 163K, 163L, 163M, 1630, 163Q, 163R,
163S, 163T, 169,306,327,338,346,347,381,434,
479

SubSistence 052A,052B, 127, 131,210,225, 245, 247, 256B,
263,273,401



Index of Projects by Subject

Note Thzs zndex lzsts authors' names zn alphabetzcal order, followed by the project
number or numbers assoczated wzth each name

Amley, DavId G - 163Q
Allen, Jenmfer R - 361, 320N
Allendorf, Fred - 190
Anderson, Paul- 163L
Armstrong, Robert H - 346
Ballachey, Brenda - 025
Ben-DavId, Merav - 348
Benson, Jeb - 163E
BIShop, M 381
Bodkm, James - 025, 423
Bowyer, R Terry - 025, 348
Brodersen, Chnstme - 090
Brooks, Kenn - 131
Brown, Evelyn D - 163B, 163T, 375
Brown-Schwalenberg, Patty - 052A-B, 131
Bue, Bnan - 191A
Buttler, Pat - 314
Byrd, G Vernon - 144, 163J, 163K,
Carls, Mark - 090, 328, 329, 476
Carpenter, Greg - 320E
CastellIm, MIchael A - 341
ChIldress, Jenmfer - 210
Clapsadl, Mark - 320E
Coble, Geoff - 139A
Coggswell, Sue - 127
Cooney, R Ted - 320, 320N, 361
CraIg, Andrew - 191A
Currens,K - 145
DaIsy, Dave - 131
Dame1son, Seth - 340
DaVIS, Randall - 441
Dean, Tom - 025, 325,423
DIckson, Mark - 139A, 366
Divoky, George 1 - 327
Duffy, DaVId - 163
Duffy, Larry - 025, 348
Edmundson, 11m - 256B
Enkson, DaVId E - 314

Esler, Dan - 466, 025
Evans, DaVId - 191A
Ford, R Glenn - 163Q
Fnesen, VIckI L - 169
Frost, Kathryn 1 - 064
GIllIkIn, Dan - 043B, 256B
Golet, Gregory H - 163E, 163F
Gotthardt, Tracey A - 163B
Gnswold, K E - 145
HabIcht, ChrIstopher -196
Hall, Joshua - 210
HarrIS, PatrICIa - 090, 195,329
Hemtz, Ron - 347, 476,329
Hetnck, 1eff - 131
Hock, leff - 391
Holland-Bartels, LeslIe - 025
Hose, 1 E - 328
Hughey, Charles - 401
Hulbert, Lee - 163A
Hyer, Karen - 320E
ilIff, All - 339
Irons, DaVId B - 159, 163E, 163Q
Irvme, GaIl - 459
Isaacs, 10n - 314
Jewett, Stephen C - 025,379
10dIce, Patnck G R - 163G
Kern, 10hn - 163B
Kettle, Arthur B - 144, 1631
KIrsch, Jay - 320N, 468
KItaysky, Alexander S - 479
Klme, Thomas C - 311, 393
Kocan, R M - 328
Kuletz, Kathenne J - 163R
Lance, Bnan K - 159
Larsen, MarIe - 347
Lmdeberg, Mandy - 401
Lowry, Lloyd F - 064
Mann, Damel - 459
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Marty, Gary D - 328, 462
MatkIn, Cnug 0 - 012
McCollum, Paul- 225, 405
McCullough, James - 247
McDonald, Lyman - 025, 163-0
McGmre, DavId - 025
Moore, Dan - 252
MorrIs, KIm - 314
Moss, Coowe - 278
Murphy, Karen A - 339
Murphy, MIke - 476
Nelson, Boruta D - 290
Norcross, Brenda L - 163T, 375
O'ClaIr, Charles E - 025, 401
O'Leary, PatrIck - 180
O'Meara, Mlchael- 434
Okey, Thomas A - 330
Olsen, Jeffrey - 252
Ostrand, WIllIam D - 163B
OtIS, Ted - 366
Pauly, Danlel- 330
Petrula, MIchael J - 273
Platt, John F - 163M, 169,306,338,479
Powell, Margaret - 320E
Purcell, Jenrufer E - 163S
Reeves, G H - 145
Reger, Douglas R - 007
RIce, Stanley - 329,476
RIedel, Moruca - 245
Robards, Martrn D - 163B, 306, 346

Roby, Darnel D - 163G, 327
Rosenberg, Darnel H - 273
Roseneau, Dave - 144A, 163J-K-M, 434
Royer, Thomas - 340
Saddler, Penny - 320E
Scarbrough, LIsa - 247
Schell, Donald - 371
SchneIder, DaVId C - 163Q
Seaman, Glenn - 278
See, Mananne - 514
Seeb, James E - 196,252
Seeb, LIsa W - 196,252
Short, Jeffrey - 195, 290
SlffipkmS, MIchael A - 064
SteInhart, Geoffrey B - 320N
Sunng, Lowell H - 339
Suryan, Robert M - 163E
Thedmga, John - 163A
Thomas, G L - 320N, 468
VanBlancom, Glenn - 025
Vanek, VIckI - 245
Vaughan, Shan L - 320M
Werner, Art - 180
Werngartner, Thomas - 340
WhItney, John - 368
WIllette, T Mark - 191A, 320N
WIllson, Mary F - 346
Wrngfleld, John C - 479
Zerner, Kelly - 391
Zhao, Llymg - 371



PrOject Number and TItle 99012 - PhotographIc and AcoustIc Momtonng of KIller Whales m
Pnnce WIlham Sound and KenaI Fjords, Alaska

PrmcIpal InvestIgator CraIg 0 Matkm,North Gulf Oceamc SOCIety, PO Box 15244, Homer,
Alaska 99603 (907) 235-6590 or (907) 299-0677

Abstract Annual momtonng of killer whales (Orcmus orca), a speCIes currently consIdered
non-recovenng followmg the Exxon Valdez OIl SpIll, has contmued usmg photographIc and
acoustIc techmques from 1984 to 1999 Smce the spIll emphaSIS has been placed on momtonng
the status of damaged reSIdent AB pod and the pOSSIbly endangered ATI tranSIent populatIon
In 1999 AB pod was observed very mfrequently and was still travehng as two subgroups One
subpod of 8 mdividuals remaIns associated WIth AJ pod In 1999 there were two apparent mor
talIties In AB pod These were AB5, an adult male at least 35 years of age, and AB52 a yearlIng
calf One new calf, AB55 (mother AB39), was recrwted In 1998/99 There were 24 whales In
ABpod In late 1999, a net Increase of only 2 whales SInce the pod reached Its lowest level In
1994 Recovery to the pre-spIll number of 36 whales IS not hkely In the near future The loss of
key ammals at the tune of the 011 spIll has apparently prevented sIgmficant recovery In the past
decade ThIs demonstrates the senSItIVIty of reSIdent pods and potential susceptIbIhty of reSIdent
killer whale populatIOns to envIronmental perturbatIOns Recovery penods for killer whales may
be much longer than we ongmally antiCIpated

There were only 6 encounters WIth the ATI tranSIent group In 1999 and only 7 of the ongInal 22
whales In that group were photographed Eleven of ATI whales that dIsappeared follOWIng the
011 spIll have not been observed for 10 years and are conSIdered dead There have been no new
calves recruIted mto thIS group smce 1984 Contammant levels have averaged 237ppm PCBs and
346 PPM DDT (both In hpid weIght) In bIOpSy samples SImIlar levels have been unphcated In
reproductive ImpaIrment and/or Immune dysfunction m other speCIes Harbor seals have been a
pnmary prey Item for the ATI tranSIent group dunng our study The harbor seal populatIOn has
dechned by 80% In the past twenty years and thIs may contnbute to the lack of recovery of the
ATI populatIon Call charactenstIcs clearly separate these whale from all other populations
studied Genetic analySIS IndIcates the group IS reproductIvely Isolated from all other known
killer whale populatIOns JudgIng from genetIC vanabIhty m nuclear DNA thIs population has
recently declIned from much hIgher numbers or IS part of a yet undiscovered populatIOn m
western Alaska Evaluation of numerous parameters from aVaIlable data suggests that the ATI
tranSIents are a umque and endangered population

Our catalogue of umque pod speCIfIC vocal repertoIres IS beIng used In conjunction WIth record
Ings from a remote hydrophone to document presence and absence of reSIdent type killer whales
In the study area dunng fall and WInter months Whales are beIng tracked and IdentIfIed VIa
remote hydrophone usmg a new ffilcrowave relay system powered by a combmatIOn of wmd and
solar power

Because of the low number of sightIngs of tranSIent whales and the annual vanatIon m reSIdent
pod dIstnbutIOn, annual photographIc and acoustIC work has proven essential m momtonng thIS
damaged specIes Recovery In both the AB pod and ATI tranSIent group has not occurred a
decade after the Exxon Valdez 011 spIll

•
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PrOject Number and Title 99025 - Mechamsms of Impact and Potentlal Recovery of
Nearshore Vertebrate Predators (NVP)

PrIncipal InvestIgatorsi LeslIe Holland-Bartels, Brenda Ballachey, James Bodkm, Dan Esler,
DavId McGurre, and Glenn VanBlancom, U S GeologIcal Survey, 1011 E Tudor Rd , Anchor
age, Alaska 99503, (907) 786-3512

Terry Bowyer, Larry Duffy, and Stephen Jewett, Umversity of Alaska, FaIrbanks, Alaska 99775

Tom Dean, Coastal Resources AssocIates, Inc , 1185 Park Center Dr , SUIte A, Vista, CA 92083

Lyman McDonald, Western Ecosystems Technology, 2003 Central Ave, Cheyenne, WY 82001

, Chuck O'Clarr, NatIOnal Manne Ftshenes ServIce, 11305 GlaCIer HIghway, Juneau, Alaska
99801

Abstract The NVP Study, 1995-1999, exammed four sentmel nearshore predators whose mJury
from the 1989 Exxon Valdez 011 spIll was stlll unknown or belIeved to be "not recovered" as of
1994 - the mvertebrate-feeders sea otter (Enhydra lutns) and harlequm duck (Hzstnomcus
hzstnomcus), and fIsh-feeders nver otter (Lontra canadenszs) and pIgeon gUIllemot (Cepphus
columba) These specIes represented dIfferent ecologIcal perspectIves of Pnnce WIllIam Sound
and, thus, we belIeved they proVIded dIfferent mSIghts mto possIble contmumg ecologIcal conse
quences of the spIll Our central questlon was - has populatIOn recovery occurred If not, IS
that lack of recovery a functIOn of dIrect toxIcologIcal effects of OIlIng, food lIffiltatlons, or
mtnnsiC demographIc lIffiltatIons on populatlon recovery rates?

Both trophIc pathway and scale appear to mfluence our fmdmgs StudIes of nestmg and reanng
success suggest that recovery of pIgeon gUIllemot IS constramed pnmanly at a broad temporal
and spatIal scale represented by a manne regIme ShIft, where food qualIty IS msufficient to
support populatIon growth reqUIred to replace the 1989 mortalitles However, adults dId also
demonstrate CYP lA expreSSIOn and the additlonal consequence of thIS mdIcator of contInued 011
exposure to populatIon recovery IS unknown StudIes of the nver otter mdicate declInmg effects
of the 011 spIll over the course of our project, WIth populatIOn recovery eVIdent by 1998 How
ever, for the two Invertebrate-feeders, sea otter and harlequm duck, eVIdence eXIsts over many
lInes of mvestigatIOn to suggest that local-scale populatIOns contmue to be constraIned by m
creased levels of mortalIty comcident WIth contInued exposure to reSIdual 011 We speculate that
sporadIc releases of reSIdual 011 are occumng, and that mvertebrate prey exposure IS temporally
and spatlally patchy, but suffICIent to transport 011 up through the food chaIn IndIVIdual hnes of
mvestIgatIon often contaIned uncertaInty, but the collectIve weIght of eVIdence from thIS project

'i, mdIcates lack of full recovery of the nearshore ecosystem from the Exxon Valdez 011 spIll nearly
a decade follOWIng the event We conclude that, although responses of wIldlIfe to large-scale
anthropogemc perturbatIons are ffilxed, senSItIve specIes and the ecosystems m whIch they occur
can suffer effects that extend well beyond ImmedIate, dIrect Impacts We also suggest that an
mtegrated, multI-specIes approach offers Important mSIghts for assessmg ecolOgIcal dIsasters and
applyIng conservatIon solutIOns

1 46 InvestIgators contnbuted to thIS study TheIr contnbutIOns are reflected In the authorshIp stnngs of the

chapters and appendIces of our study's final report



PrOject Number and Title 99043B - Cutthroat Trout and Dolly Varden RehabIhtatIOn m West
ern Pnnce WillIam Sound

Prmclpal Investigators Dan GIllIkIn, GlaCIer Ranger DIstrICt, POBox 129 GIrdwood, AK
99587 (907) 783-3242 dgIlhl(]ll/rlO_chugach~lacIer@fsfed us

Abstract The 011 spIll damage assessment IdentIfIed 011 related InJunes to cutthroat trout
(Onchorynchus clarkl) and Dolly Varden Char (Salvelmus malma) In Pnnce WIllIam Sound In
an attempt to mItigate these Impacts to cutthroat trout and Dolly Varden, the Forest ServIce
mstalled a total of 63-habitat Improvement structures In PrInce WIlham Sound (EVOS project
95043B) at four dIfferent project locations In 1995 Tills study mOnItored those habItat Improve
ment projects over a four-year perIod to evaluate theIr effects on cutthroat trout and Dolly Varden
abundance The enhancement project was mtended to Improve cutthroat trout and Dolly Varden
habItat MOnItonng was deSIgned to address concerns that habItat enhancements may mcrease
coho salmon populatIOns, thereby IncreasIng competItive stress on cutthroat trout populatIOns
The abundance ofJuvenIle cutthroat trout, Dolly Varden and coho salmon were annually mOnI
tored USIng standard mark recapture technIques However, bIas In populatIOn estimates precluded
theIr use In the fmal analySIS and catch per UnIt effort InformatIon was Instead analyzed Our
study found that at only one of the four locatIOns, Otter Creek, could the Increase m cutthroat
trout overall abundance be attnbuted to the Improvement work done m 1995 AddItIOnally no
SIgnIfIcant negatIve trends In overall abundance for the three speCIes were observed at any of the
project locations



PrOject Number and TItle 99052A - Commuruty Involvement

PnncIpal InvestIgator Patty Brown-Schwalenberg, Chugach RegIOnal Resources Comrms
SIOn, 4201 Tudor Centre Dr, Ste 301, Anchorage, Alaska 99508

Abstract The Exxon Valdez 011 spIll caused severe dIsruptIon m the lIves of those who lIve
WIthm the 011 spIll regIOn Consequently, the contammatIon and devastatIon has caused the
resIdents of these communItIes to be concerned over the safety of WIld food sources and the
mtegnty of the enVIronment affected by the 011 spIll The maJonty of the sCIentIfic work con
ducted WIth Trustee CouncIl funds IS done WIth agenCIes m state and federal government, often
bemg centered m Anchorage, Juneau, or FaIrbanks The need for thIs project stems from concern
by resIdents of spIll-affected commurutIes that theIr mvolvement was not adequately taken mto
consIderatIOn and that the mformatIon collected by SCIentIst throughout the spIll area was not
reachmg the commumtles

In an effort to enhance commurucatIon between the Trustee CounCIl and the commurutIes and to
mcrease mvolvement m the process, a commuruty faCIlItator has been hIred through subcontracts
between Chugach RegIOnal Resources ComrmssIOn and the VIllage councIls m the followmg
commurutIes Chenega Bay, TatItlek, Valdez, Cordova, Port Graham, Nanwalek, SeldOVIa,
OuzmkIe, Seward, and ChIgmk Lake In addItIOn, a spIll area WIde commuruty mvolvement
coordmator has been hIred by Chugach RegIOnal Resources CommIssIOn to faCIlItate the com
munIcatIOn between the communItIes, Trustee CouncIl, and pnnclpal mvestIgators

Results for FY 99 mclude contInued transfer of sCIentIfic mformatlon between the Trustee
CouncIl and spIll-affected commumtIes m the form of monthly commuruty reports regardmg any
EVOS actIVIty, weekly phone calls between the spIll area WIde commumty mvolvement coordI
nator and communIty faCIlItators, a monthly report on Trustee CounCIl actIVItIes sent to the
commurutIes by the spIll area WIde commumty mvolvement coordmator, and quarterly meetmgs
of the commuruty faCIlItators, Trustee CouncIl staff, Alaska Department ofFIsh and Game staff,
and Chugach RegIOnal Resources CommIssIOn staff Other accomplIshments mclude the submIt
tal of communIty-based proposals that pnmanly address SubSIstence restoratIon These mcluded
the Port Graham Hatchery ReconstructIOn, Lower Cook Inlet Waste Management Plan, PSP
FIeld TestIng, KodIak Island Youth Area Watch, OuzmkIe and Chenega Bay IntertIdal Documen
tary, Spot Shnmp Assessment, and vanous other projects for conSIderatIon of the Trustee Coun
cIl for fiscal year 2000

Other Accomphshments
Commuruty faCIlItator partICIpatIOn m the 10th AmIlversary Workshop was regarded as very
mformatIve and valuable The Port Graham FaCIlItator worked WIth Jody Seltz and the "Coastal

i,,, Currents" radIO show to produce a senes on commuruty-based projects The FaCIlItators also
worked WIth the Alaska Department ofFISh and Game to InstItute the SubSIstence survey assess
ment project RestoratIon Reserve planmng was held by project staff to mvolve local commuru
tIes m the overall planmng of the ImplementatIOn of the Reserve fund pnontIes Project staff
faCIlItated a field tnp to the Department of EnVIronmental ConservatIon shellfish testIng faCIlIty
m Palmer WIth Trustee CounCIl staff and the CommunIty FaCIlItator from KodIak Island, Paul



Panamanoff, as well as the Ouzmloe Natural Resource SpeClahst They observed the procedures
for testmg for paralytIc shellfish pOIsonmg m shellfish from SubsIstence and commercIal har
vesters An InternshIp program was InStItuted In conjunctIon WIth the KodIak Island Borough
School DIStrICt and Ouzmkte Tnbal CouncIl to have oIl spIll mterns In each of the SIX commum
tIes on KodIak Island to better Inform and mvolve the commumtIes In the restoratIon process, as
well as educate local youth m SCIence and the restoratIon process Contmued work was per
formed WIth the Alaska Department of Commumty and RegIOnal Affarrs to SOhCIt and reVIew
proposals for the Exxon Cnmmal Settlement SubSIstence fund



PrOject Title and Number 99052B - TradItIonal EcologIcal Knowledge

Prmclpal Investigator Patty Brown-Schwalenberg, Chugach RegIOnal Resources ComrrussIOn,
4201 Tudor Centre Dr, Ste 301, Anchorage, Alaska 99508

Abstract The TEK project had three areas of emphasIs In FY 99 holdIng InformatIon work
shops, aSSIStIng In lody Seltz's herrIng project, and prepanng for long-term stewardship actIvItIes
In conjUnctIOn WIth GEM and the commumty Involvement project (99052A)

Three InfOrmatIOn workshops were held, and a fourth was canceled due to poor flyIng condI
tIons We held workshops In Nanwalek and SeldovIa on sea ducks WIth Dan Rosenberg of
ADF&G These went well, and we dIscussed vanous aspects of scoters and harleqUIn ducks,
IncludIng methods for lIve-capture We held a workshop In TatItlek on hemng WIth Evelyn
Brown of UAF, dISCUSSIng trends and changes In herrmg populatIons and possIble human and
envIronmental causes We trIed to hold a workshop In Chlgruk Lake on harbor seals WIth Bob
Small and VIcki Vanek of ADF&G, but were unable to reach the village due to severe turbulence
on the flIght In

Henry HuntIngton worked WIth lody Seltz and Evelyn Brown on firushIng lody's project docu
mentIng tradItIOnal knowledge of hemng In PrInce WIllIam Sound and the outer Kendi PenIn
sula The InVestIgators have prepared a manuscnpt, revIsed several tImes, which has now been
subillltted for publIcatIOn The InvestIgators also held a meetIng In TatItlek to reVIew the Iesults
of the project WIth commumty members, IncludIng those who partICIpated In the study

CRRC Olgaruzed a workshop In Anchorage to dISCUSS commuruty stewardship of natural re
sources, mcludIng trIbal natural resource management programs An outc9me of this workshop
was a subsequent workshop held In Lac du Flambeau, WISCOnSIn, to examme tnbal programs
establIshed by the Lac du Flambeau Tnbe and to dISCUSS opporturutIes and challenges for com
mumtIes In the 011 spIll regIOn These dISCUSSIOns relate In part to the plans for the Gulf Ecosys
tem Morutoung (GEM) program, currently beIng developed by EVOS staff We expect to con
tInue our efforts In this dIrectIon In FY 00, the TEK and commuruty Involvement projects will
be combmed to focus theIr work on morutonng and stewardship In the long term



PrOject Number and Title 99064 - Effort, focus, and preferred depth of d1vmg for harbor
seals, Phoca vltulma nchardsl, m Pnnce WIlham Sound, Alaska, 1993-1996

Prmclpal InvestIl:ators Kathryn J Frostl, Lloyd F Lowryl and MIchael A SlIDpkms2

1Alaska Department of FIsh and Game, 1300 College Rd , Fatrbanks, AK 99701 USA
2 InstItute of Manne SCIence, Umverslty of Alaska Farrbanks, Farrbanks, AK 99775 USA

Abstract Satelhte depth recorders (SDRs) have been deployed on a vanety of pmmpeds,
provldmg mSIghts mto movements and d1vmg behavIor Unfortunately, md1vldual vanablhty
and sUmmIng of data mto bms have made analyses usmg standard statIstIcal techmques d1fflcult
We have developed a statIstIcally robust analytIcal method that accounts for mdlvldual vanabIl
Ity, temporal autocorrelatIon, and the bmned nature of data We used thIs method to analyze the
d1vmg behavIOr of 37 harbor seals, Phoca vltulma nchardsl, tagged WIth SDRs m Pnnce WIll
Iam Sound, Alaska, dunng 1993-1996 Repeated measures mIxed models for effort, focus, and
preferred depth bm were created usmg the :rvrrx:ED procedure m SAS Models m~cated that
d1vmg effort remamed steady throughout wmter, then declmed from February to July Preferred
depth was deepest dunng wmter and shallowest dunng May-July Dlvmg was shallow and
focused m Copper RIver Delta and Cook Inlet and deeper and less focused near Yakutat and
Southwestern Montague, reflectmg regIOnal bathymetry Colhneanty between month and reglon
m the preferred depth model suggests that seals mIgrate to regIons of deeper preferred depth m
wmter, perhaps mdlcatmg a seasonal cycle m type or depth of prey The steady decrease m
d1vmg effort dunng spnng and summer mdlcates that seals gradually mcrease the proportIOn of
tIme they spend hauled out as the molt penod approaches However, d1vmg effort mcreased
abruptly m September, makmg It clear that surveys to estImate populatIOn SIze must be carefully
tImed DlUrnal and demographIc changes m dlvmg behaVIOr were mInor but slgmflcant Dlvmg
effort was greatest at mght (2100-0300 hrs), and most focused dunng the day (0900-1500 hrs)
Dlvmg was more focused for females than males, and for adults than subadults These mSlghts
mto foragmg and haulmg out behaVIOr have practIcal management apphcatIons for lmprovmg
surveys and evaluatmg habItat use by season, regIon and depth

"...



PrOject Number and TItle 99090 - Momtonng of OIled Mussel Beds m Pnnce WIlham Sound

PrmcIpal InvestI2ators Patncla Hams, Mark Carls, and Chnstme Brodersen, NatIOnal Manne
FIshenes ServIce, Auke Bay Laboratory, 11305 GlacIer HIghway, Juneau, AK

Abstract ThIS project has momtored the long-term retentIOn and loss of Exxon Valdez 011
(EVO)m mussel beds m Pnnce WIlham Sound smce 1992 In 1999, sedIments and mussels were
sampled from 25 preVIously OIled mussel beds where concentratIons of EVO m each of these
beds were above basehne when the beds were last sampled (1996) (PrevIously estImated base
hne total petroleum hydrocarbon (TPH) concentratIOns were 52 &g/g) Beds sampled m 1999
mcluded mne beds that had been manually restored m 1994 because there was eVIdence m 1996
that some of the replaced surface sedIments were becommg recontammated

In 1999,011 dIstnbutIOn was patchy m both restored and non restored beds ConcentratIOns m
surface sedunents from 15 (of 25 beds) ranged from 34 to 27,000 &g/g TPH (eSTImated
fluonmetncally), but were less than maXImum concentratIOn of 65,000 &g/g observed m 1992
ConcentraTIons of TPH wlthm sedIment from dIfferent parts of most beds dIffered by more than
an order of magmtude Mean TPH concentraTIons, estImated from compOSIte samples pooled
across beds, ranged from 35 to 6,000 &g/g

Mean TPH concentraTIons m surface sedIments of non-restored beds were typIcally greater than
m restored beds (3,740 and 825 &g/g, respectIvely), but these dIfferences were not sIgmflcant
due to hIgh vanablhty, especIally among non-restored beds In the fIve restored beds for whIch
we now have 1999 data, concentratIOns m pooled surface sedIments remamed below pre-restora
TIon levels m four beds In restored beds, TPH concentratIOns m surface sedIments of two beds
were near baselme (36 and 141 &g/g and mtermedIate m 2 beds (rel,OOO &g/g), but reached
2,500 &g/g m one restored bed In the non-restored beds TPH concentratIOns m pooled samples
ranged up to 6,000 &g/g and approached basehne levels (248 &g/g) m only one bed

Changes m surface TPH concentratIOns smce 1996 were IDlxed ConcentraTIons m three restored
beds remamed stable, mcreased m one bed, and decreased m another In non-restored beds,
concentrahons m 5 of 11 beds were stable, fIve beds had lower levels m 1999 than m 1996, and
one had hIgher levels

PrehIDlnary results demonstrate contmued persIstence of EVO m the surface sedIments of OIled
mussel beds and the potentIal for conTInued mussel contammatIOn and contamInaTIon of mussel
predators Mussel tIssue data, currently bemg analyzed, WIll document the bIOavmlablhty of 011
remmmng m the beds



PrOject Number and Title 99127 - TatItlek Coho Salmon Release

PrIncipal Investigator Sue Coggswell, Pnnce WIlham Sound Econoffilc Development CouncIl,
Cordova,AK

Abstract FIscal Year 1999 was the fIfth year of thIS project In cooperatiOn wIth the Valdez
Fishenes Development CorporatiOn, the TatItlek IRA CouncIl releases 20,000 coho salmon fry
each year

As a result of tills ongomg proJect, It contmues to move forward to create a run of coho ~d.1mon

for SubsIstence use m Boulder Bay The Solomon Gulch Hatchery contmues to be responsIble for
the taking of eggs (enough to produce 50,000 smolt) and smolt productiOn (standard fISh prac
tIces are utIlized to mcubate the eggs and reat the resultant fry) The village of Tatttlek IS then
responsIble for Impnnt the eggs and releasmg the smolt mto the wIld ApproXImately 2,000 to
3,000 adult coho salmon return to Boulder Bay for SubsIstence harvestmg The resIdents of
Tatitlek are begmnmg to notIce mcreasmg numbers of retummg salmon WhICh wIll msure SUbSI~

tence recovery

1



PrOject Number and TItle 99131 - Nanwalek, Port Graham and TatItlek SubsIstence Clam
RestoratIon

Prmclpal Investigators PatrIcIa Brown-Scwallenberg, Jeff HetrIck and Dave DaIsy, Chugach
RegIOnal Resource ComrrussIon, 4201 Tudor Centre Dnve, SUIte 300, Anchorage Alaska 99508

Kenn Brooks, Aquatlc EnvIronmental SCIence, 644 Old Eaglemount, Port Townsend, WashIng
ton 98368

Abstract Clams were once a major SUsbsIstence resource m the natIve commumtles of
Nanwalek and Port Graham m lower Cook Inlet and Tatltlek m Pnnce WIllIam Sound ThIS
project has developed procedures for enhancmg local beaches wIth the natlve lIttleneck clam
Protothaca stamznea

Surveys were conducted wIth reSIdents, espeCIally elders, to assess the best areas for enhance
ment Local beaches were surveyed and charactenzed for theIr potentlal for growmg lIttleneck
clams Beach SItes were selected based on hlstoncal use, proXImIty to the VIllages and potentlal
for growmg clams

The Quteckak ShellfIsh Hatchery m SewaId has developed the hatchery and eaIly nursery tech
mques for producmg lIttleneck clams Several nursery strategIes were evaluated to maXImIZe
growth and survIval Clams were held m the hatchery and grown to a SIze of IOmm, others were
planted on the beach at 4-5mm and a fmal group was held m a FlUIdIzed 1fu.welling System
(Flupsy) throughout the summer for a late season plantmg

Several grow out culture technIques were evaluated for growth and SUrvIVal Clams were planted
at three tIdal heIghts -1 5', 0 ' and +1 5' DIfferent culture technIques were used at the three tldal
elevatIOns 1) Unprotected 2) Protected by fme plastlc mesh (car cover) and 3) Hard plastIC
culture bags The clams were sampled throughout the three year glOwth penod Clams dId well
m all three treatments and the dIfferent tldal heIghts Some clams reached a harvestable SIze of
38mm dunng the grow out penod, two years sooner than expected

In 1999, over 100,0000 clams wer planted under car cover at each of the three VIllages and
should proVIde the targeted harvest goal for each VIllage m 2002 The project has recleved
addItIOnal fundmg to contlnue refmmg the enhancement technIques



PrOject Number 99139A2 - The Effects of Groundwater on the OptlIllizatIOn of Dramage
Patterns for the Port DIck Creek Tnbutary RestoratIOn Project

PrmcIpal InvestIgators Geoff Coble, Coble GeophysIcal ServIces, 910 East End Road, SUIte
#1, Homer, Alaska, 99603, (907) 235-1066, emaIl CGS@alaska net

Mark DIckson, Alaska Department of FIsh & Game, 3298 Douglas Place Homer, Alaska 99603,
(907) 235-8191, emaIl Mark_DIckson@fIshgame state ak us

Abstract Port DIck Creek, located 25 mIles southeast of Homer on the outer coast of the KenaI
Penmsula, IS an Important pmk (Oncorhynchus gorbuscha) and chum salmon (0 keta) producer
m Lower Cook Inlet Because the stream expenenced declmes m total returns SInce 1987, the
Alaska Department of FIsh and Game conducted a fIve-year feasIbIlIty analysIs and mItlated
EVOS-funded efforts to restore spawmng habItat m two tnbutanes taken out of productlon by
the 1964 Alaska earthquake ApprOXImately 3,000 m3 of matenal was excavated from both
tnbutanes Smce 1996, over 6,200 pmk and chum salmon have colomzed and spawned m the
restored habItat To date, an estnnated 336,790 pmk and 201,554 salmon chum fry (538,055
total) have emIgrated from both spawmng tnbutanes

Project obJectlves mclude momtonng and evaluatlon of the long-term physICal stabIlIty of the
restored habItat, mcludmg the effects of low dIscharge events The evaluatIOn of thIS project IS
dIscussed m terms of quantIty and qUalIty of npanan habItat A large seepage area IS deSIrable
dunng low dIscharge events m order to maXlffilze spawmng channel area through mduced dram
age ThIS fact must be balanced wIth the desIgn problems created dunng hIgh dIscharge rates,
however Groundwater potentlals can playa large role m determImng an optlmum draInage
pattern for low flow spawnmg channel desIgn, and hence are nnportant desIgn factor m surface
water enhancement projects Groundwater potentlals were estImated from topography, aenal
photography and 20 surveyed ground statlons m selected areas to determIne groundwater effects
on the current project desIgn The effects of groundwater-surface water mteractIOn on spawmng
channel area are explored usmg fImte dIfference approXImatIOns to a SIte model of umform
hydrogeology The effects of channel excavatlon on long-term groundwater levels and channel
profIle are dIscussed An update on channel desIgn WIth respect to hIgh dIscharge events IS
presented mcludIng the latest tracer gravel movement data



PrOject Number and Title 99144 - Common Murre PopulatIOn Momtonng

Prmclpal Investigators DavId G Roseneau, Arthur B Kettle, and G Vernon Byrd, U S FISh
and WIldlIfe ServIce, Alaska Mantlme NatIOnal WIldlIfe Refuge, 2355 Kachemak Bay Dr (SUIte
101), Homer, Alaska 99603-8021 (Telephone 907/235-6546, e-maIl <dave_roseneau@fws gov»

Background The Barren Islands, m the northwestern Gulf of Alaska, supported one of the
largest breedmg concentratIOns of common murres (Una aalge) In the path of the Exxon Valdez
011 spIll When WInds and currents swept 011 through the regIon dunng Apnl and early May
1989, many of these seabIrds were killed they compnsed 74% of 30,000 bIrd carcasses recov
ered by 1 August Based on tms mformanon and a computer modelmg study, estlmates of
mortalIty suggested that 74,000-315,000 murres dIed after contactmg floatrng 011 Because
mortalIty appeared to be mgh, the U S FISh and WildlIfe ServIce (FWS) conducted Exxon Valdez
all Spill TI ustee CouncIl-sponsored common murre damage assessment and restoratIon studIes
at the Barren Islands dunng 1989-1991 and 1992, respectively These projects obtamed data on
numbers of bIrds attendIng the colomes Durmg 1990-1992, Exxon-sponsored studIes collected
addltlonal mformatIOn on Barren Islands murre numbers In 1993-1994, we counted bIrds at the
East AmatulI Island - LIght Rock and Nord Island - Northwest Islet colomes dunng Trustee
CouncIl-sponsored restoratIOn momtonng Projects 93049 and 94039 Although complete cen
suses were not made In 1995, we counted three sets of East AmatulI Island - LIght Rock mom
tonng plots dunng APEX Project 951631 In 1996 and 1997, we reVISIted the Islands and
censused murres at both colomes as part of restoratIOn momtonng Projects 96144 and 97144,
and we counted these colomes agam as part of Project 99144 m 1999

Abstract The 1999 project objecnve was the same as that of preVIOUS common murre restora
tIOn momtollng studIes-to momtor the recovery of murres at the Barren Islands colomes The
Islands are located at about 58% 55' N, 152% 10' W, between the KodIak arcillpe1ago and the
Kenai Pemnsula Study SItes consIsted of East Amatuh and Nord Islands and two closely aSSOCI
ated Islets, East AmatulI LIght Rock (LIght Rock) and Northwest Islet These areclS, compllsmg
the East Amatuh Island - LIght Rock and Nord Island - Northwest Islet colomes, contam all of
the known murre nestIng habItat m the Island group Counts were made from small boats by two
observers USIng the same methods employed durrng the 1993-1997 studIes We censused LIght
Rock fIve tlmes and Nord Island - Northwest Islet three tlmes, and made up to SIX counts on
several smaller plot set,> (multlcount plots) for statlstlcal analyses of among-year dIfferences and
trends m populatIOn SIze Plots were treated as sample umts and results were pooled WIth 1989
1997 FWS, 1990-1992 Umverslty ofWasillngton (UW), and 1991 Dames & Moore (D&M) data
Lmear regreSSIOns were run to test for trends at the at the 0 1 sIgmficance level

Although trends were not present on three of the plot sets, sIgmficant mClease~ were found on
the 19 plots compnsIng the LIght Rock subcolony (BCP 47-64, P < 0 1), Ea~t Amatuh Islclnd 
LIght Rock mulucount plots EAI-BMP 3-4 (P < 0 1), and the 27 plots representIng the entIre
Nord Island - Northwest Islet colony (BCP 1-27, P < 0 9) The pOSItIve trends at the large LIght
Rock subcolony and EAI-BMP 3-4 were stronger than the trends found on these plots sets m
1997 Tills fact, coupled WIth the newly Identlfled sIgmficant mcrease at the large N01d Island 
Northwest Islet colony (now supportmg at least 16,000-17,000 bIrds, compared to about 12,000
In 1989), mdlcate murre populatIOns are contmumg to recover at these Important northern Gulf
of Alaska nestmg locatIOns



PrOject Number and TItle 99145 - RelatIOns among populatIOns of coastal cutthroat trout and
among populatIOns of Dolly Varden In Pnnce WIlham Sound

PrIncIpal InvestI2ators Gnswold, K E , K Currens, and G H Reeves

Abstract Coastal cutthroat trout and Dolly Varden were deternuned to have been affected by the
1989011 spIll We exammed the genetIc relatIOn among populatIons of coastal cutthroat trout and
among populatIons of Dolly Varden across Pnnce WIlham Sound In order to help develop a
potentIal recovery program for these fISh A total of 11 cutthroat trout populatIons and 12 Dolly
Varden populatIons were sampled VanabIhty among cutthroat trout populatIons was htgh, based
on Inlcrosattehtes and allozymes Dolly Varden vanabIhty was less based In the same proce
dures These results can be explamed In part by the dIfferences In movement of the two specIes
Cutthroat trout do not tend to move far from home streams willIe Dolly Varden exhIbIt a WIde
range of movement Based on our results, It appears that cutthroat trout populatIons, If damaged
by the 011 spIll, may recovery more slowly than Dolly Varden populatIons



PrOject Number and Title 99159 - PopulatIOn Trends of Manne BIrds m Pnnce WIlham
Sound, Alaska Recovery followmg the Exxon Valdez 011 SpIll ?

Prmclpal Investigators Bnan K Lance, DaVId B Irons, U S FIsh and WIldhfe ServIce,
MIgratory BIrd Management, 1011 East Tudor Road, Anchorage, Alaska 99503

Abstract We evaluated recovery and mcreasmg effects on manne bIrd populatIons m Pnnce
WIlham Sound (PWS) followmg the Exxon Valdez 011 spIll by companng post-spIll trends (1989
1998) of densItIes m oIled and un011ed areas Two cntena were employed FIrst, we tested
whether populatIOns m the OIled and un011ed areas were changmg at dIfferent rates by exammmg
the homogeneIty of the slopes between populatIOn trends m the oIled and the un011ed areas
Second, we exarmned regressIOn models of densItIes m the OIled areas of PWS alone to deter
mme trends of affected specIes

Most taxa for whtch mJury was prevIOusly demonstrated were not recovenng and some were
showmg mcreasmg effects rune years after the 011 spill Dunng wmter, three taxa ("scoters"
[Melamtta spp ], "mergansers" [Mergus spp ], and "goldeneyes" [Bucephala spp ]) showed
eVIdence of mcreasmg 011 spIll effects, four taxa (Harlequm Ducks [Hzstnomcus hzstnomcus],
"murrelets" [Brachyramphus spp ], "loons" [Gavla spp], and Buffleheads [Bucephala spp ])
were recovenng, whtle seven taxa ("murres" [Una spp ], "cormorants" [Phalacrocorax spp ],
PIgeon Gutllemots [Cepphus columba], Glaucous-wmged Gulls [Larus glaucescens], Mew Gulls
[Larus canus], Northwestern Crows [Corvus caunnus], and "grebes" [Podzceps spp ]) dId not
exhIbIt any trend, suggestmg populatIons of these taxa were not recovenng Dunng summer fIve
taxa (Black-legged KIttIwakes [Rzssa tndactyla], "mergansers," "scoters," PIgeon Gutllemots,
and "terns" [Sterna spp ]) showed mcreasmg 011 spIll effects, one taxa (Northwestern Crows) was
recovenng, and rune taxa (Black Oystercatchers [Haematopus bachmam], "cormorants," "gold
eneyes," Glaucous-wmged Gulls, Harlequm Ducks, "loons," "murrelets," "murres"," and Mew
Gulls) showed no trend, suggestmg they were not recovenng We showed eVIdence of lack of
recovery m many taxa whtch utIhze nearshore habItats where 011 contmues to perSIst and m taxa
that prey on forage fISh PotentIal hngenng spIll effects and reduced abundance of forage fISh
may be delaymg recovery of many PWS bIrd populatIons



PrOject Number and Title 99 163-The APEX Legacy

Prmclpal Investigator DaVId Cameron Duffy, Paumanok SolutIOns, KaIlua, HI 96734 and
PacIfIC CooperatIve StudIes Umt, Umverslty of HaWaII Manoa, Honolulu HI 96822

Abstract The fIve-year APEX plOJect, now entenng Its penultImate year of dlldlySIS dnd ~ynthe

SIS, has left us a nch lode of mformatIOn and mSlghts about how predators and prey m the Gulf of
Alaska estuarIes mtelact AnalySIS IS not yet over and much remams unpublIshed, but the mdm
results are already clear

Frrst, we know that OUI seabIrds and manne mammals are lIvmg m an ecologIcal depreSSIOn, sort
of lIke the 1930's m the U S We have Imked thIs to changes m the food base and to WIder shIfts
m the North PaCIfIC flom cooler to warmer waters The 011 spIll added msult to mJury, further
dlffilmshmg populatIOn~ that wele alreddy strugglmg Second, we know that seabIrds dre closely
dependent for succes~ on a few enelgy-nch prey, such as henmg, ~andlance and capelm Thud,
we know that seabIrds, lIke therr human countelparts, are skIlled fI~hermen, WIth mdlvlduab
explOltmg certam techmques and areas, WIth some "hlgh-lmers" and others that can't even make
ends meet

APEX mforms us of several mam lessons for the future Frrst, APEX has reIterated the lesson
that long-term standardIzed data IS cruCIal to understandmg any ecosystem Any fIsherman
knows thIs, but SCIentists too often tend to thInk m penods matchIng how long therr fundmg WIll
last Second, whIle the GEM project may have as one of ItS goals the detectIOn of a 'regIme
shIft", APEX has shown that a SUIte of clImatIC actors, beSIde regIme ShIfts, are playmg out theu
parts m the North PaCIfIC It IS vely dIfficult to detect sIgmflcant changes, a~ oppo<;ed to yedl to
year vanabilIty, WIthout the mSIght of hIndSIght, and hmdslght comes be~t flom long Iuns of
data ThIrd, the futme of North PaCIfIc uppel-level predators IS plObably mtImately bound to a
smgle energy-llch, coid-watel lovmg prey speCIes, the capelm When the capelm comes back, the
brrds, whale,> and ~eals WIll follow Everythmg else may Just be "noI~e"

APEX leaves a legacy of core multI-year data collections that should be contmued and even
expanded geographIcally Contmue the shnmp surveys The shnmp may never come back but
the smvey<; are an mexpenslVe wmdow mto the early lIfe of the prey re~ource~ of the Gulf of
Alaska Fund a bllef mtense aenal survey of hernng and other prey Contmue to momtor kittI
wake numbers and productIVIty flOm the Copper River to MIddleton Island to KodIak Sample
the prey of puffms and kIttiwakes and marbled murrelets by obselvatlon or bnef, mten~lve
samplmg at a few key colomes and at foragmg grounds lIke Montague Channel and the Barrens
Do thIs year after year, even better decade after decade Above all, put the data together Don't
let the SCIentists SIt m therr corners PrOVIde a mechamsm, lIke thIS very meetmg, that encourages
them to speculate about what theIr data means up and down the food cham
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PrOject Number and Title 99163A - Forage FISh Abundance and DIstnbutlon m Pnnce WIll
Iam Sound

Principal Investigators John Thedmga and Lee Hulbert, NMFS Auke Bay Laboratory, 11305
GlacIer HIghway, Juneau, AK 99801, (907) 789-6025, John Thedmga@noaa gov

Abstract Forage fISh abundance and dlstnbutIOn m Pnnce WIlham Sound (PWS) IS a project
that began m 1996 that estlIDates the bIOmass and dlstnbutIOn of forage fish utlhzed by manne
bIrds m nearshore habItats of three geographIc regIOns of PWS (south, central, north) An adm
tIOnal study area near Montague Island was sampled from 1997 - 1999 Forage fISh bIOmass was
estlIDated WIth hydroacoustlc eqUipment, and specIes composItIOn and SIze were determmed by
samplmg WIth purse semes, trawls, and underwater VIdeo Water temperature and sahmty pro
fIles were collected at standardIzed SItes WIthIn each regIOn The overall ObjectIve of thIS project
was to estImate forage fIsh mstnbutlon, abundance, and avmlablhty to aVIan predators

In July 1999 researchers aboard the RN Montague surveyed PWS WIth hydroacoustlc eqUip
ment, whIle researchers on the FN Pagan Identlfled fIsh speCIes WIthIn aggregatlons targeted
WIth the hydroacoustlc gear Prehmmary data analySIS mmcates that young-of-the-year (YOY)
pollock (Theragra chalcogramma) were the most abundant and WIdely dlstnbuted forage fIsh
WIthIn all regIOns sampled m PWS m 1999, m contrast to prevIOUS years of the study m whIch
hemng (Clupea pallasz) were the most prevalent forage speCIes The largest aggregatIOns of
YOY pollock were found m the central regIOn, near Bay of Isles on KnIght Island YOY pollock
aggregatIOns commonly assocIated WIth bottom structure were large and relatlvely dense,
whereas YOY pollock schools occumng m the upper water column were small, more mffuse,
and pnmanly assocIated WIth a JellyfIsh, Cyanea capzllata Although YOY pollock were abun
dant, the depth of theIr aggregatIons may affect theIr avmlablhty to manne bIrds Adult hemng
were concentrated pnmanly m the passages of the southern regIon, whIle YOY hemng were
most abundant m the north, partIcularly m Port Gravma and Port FIdalgo YOY hemng com
monly occurred m the upper water column, and foragmg bIrds were often assocIated WIth them
Although PaCIfic sandlance (Ammodytes hexapterus) were rarely IdentifIed along hydroacoustlc
transects dunng the 1999 fIeld season, observatIOns from aenal surveys suggest that boat aVOId
ance and not samphng m shallow habItats results m underestImatmg sandlance abundance by
hydroacoustlc surveys



PrOject Number and TItle 99163B - Sand Lance HabItat Modehng for Pnnce WIlham Sound,
Alaska

Prmclpal Investigator and Co-authors WIlham D Ostrand (PI), Tracey A Gotthardt, John
Kern, Evelyn D Brown, and MartIn D Robards, U S FIsh & WIldhfe ServIce, 1011 E Tudor
Rd, Anchorage, Alaska 99503 (907) 786-3849, wIlham_ostrand@fws gov

Abstract We sought to model habItat selectIOn by PacIfIc sand lance (Ammodytes hexapterus)
by eXamImng theIr dIstnbutIOn In relatIOn to water depth, dIstance to shore, bottom slope, bottom
type, dIstance from sand bottom, and shorelIne type We deternuned bottom type by re-analyz
Ing prevIOusly collected hydroacoustIc data WIth sedIment classIfyIng software, whIch was
calIbrated wIth substrate samples we collected dunng the summers of 1998 and 1999 Through
both lOgIstIc regressIOn and classIfIcatIon tree analySIS, we compared the charactenstIcs of
known sand lance locatIOns to randomly selected SItes All models IndIcated a strong selectIon
for shallow water by sand lance wIth weaker aSSOCIatIOn between dIstnbutIOn and shorelIne type,
dIstance to shore, bottom slope, and dIstance to the nearest sand bottom All sand lance locatIons
were at depths < 60 m and 93 % occurred at depths < 40 m We used the classIfIcatIon tree to
determIne potentIal sand lance habItat WIthIn the APEX study areas of Pnnce WIlham Sound
We then developed a map of potentIal sand lance habItat and compared that coverage to Indepen
dent data on sand lance locatIons collected by aenal observatIOn
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PrOject Number and TItle 99163E - Can KIttIwakes be Used to PredIct Future Trends m Adult
Hemng Abundance?

PrmcIpallnvestI2ators Robert M Suryan (Co-PI), DavId B Irons (Co-PI), Jeb Benson, Gre
gory H Golet MIgratory BIrd Management, US FISh and WIldlIfe ServIce, 1011 E Tudor Rd,
Anchorage, Alaska 99503, robert_suryan@fws gov, davId_Irons@fws gov

Evelyn Brown, School of FIshenes and Ocean SCIence, UmversIty of Alaska Farrbanks, Box
757220, FaIrbanks, Alaska 99775

Mark WIllette, Alaska Department of FISh and Game, Box 669, Cordova, Alaska 99574

Abstract Because the reproductIve success and ultImately the populatIon dynamICS of many
seabIrd specIes are strongly lInked to manne prodUCtIVIty, seabIrds are commonly promoted as
useful mdIcators of change m the manne enVIronment Whereas these relatIOnshIps are of
ecolOgIcal mterest, the trophIc aSSOCIatIOns are pnmanly vIewed In hIndSIght The ultImate value
of seabIrds as mdIcators would be the abIlIty to predIct future trends In prey populatIOns More
over, If a prey specIes IS of commercIal Importance, thIs predIctIve power could provIde valuable
mformatIOn to resource managers We propose that such a predator-prey relatIonshIp WIth
predIctIve potentIal eXIsts In Pnnce WIllIam Sound (PWS), Alaska, between Black-legged KIttI
wakes (Rzssa tndactyla), a colomal breedIng seabIrd, and PaCIfIC hemng (Clupea pallasz), a prey
speCIes of commercIal Importance

Black-legged KIttIwakes colomes are located throughout Pnnce WIllIam Sound StudIes m PWS
over the past 10 years have demonstrated that the aVaIlabIlIty of hIgh qualIty forage fISh IS
cntIcal to the reproductIve success of these bIrds In partIcular, the success of kIttIwakes nestIng
m northern PWS appears to be stnctly regulated by the abundance of l-yr-old hemng The
strength of thIs relatIOnshIp IS probably dependent upon kIttIwakes m northern PWS havmg few,
If any, alternatIve prey when the abundance of l-yr-old hemng IS reduced (especIally dunng
early breedIng season)

To evaluate a potentIal long-term relatIonshIp between kIttIwakes and hemng, we used a 16 year
record of kIttIwake reproductIve success (1984-1999) and estImates of adult hemng bIOmass and
age structure dunng thIs same penod We conSIdered reproductIve success of kIttIwakes to be a
proxy for the relatIve abundance of l-yr-old hemng We then assessed whether abundance
trends of l-yr-old hemng, as mdIcated by kIttIwake reproductIve success, reflected abundance
trends of 3-yr-old hemng two years m the future PrelImInary analyses of thIs relatIOnshIp
mdIcates that trends m kIttIwake reproductIve success do reflect future trends m the abundance
of adult hemng GIven thIS aSSOCIatIon, data from kIttIwakes mdIcate that adult hemng popula
tIons m PWS WIll lIkely contInue to declIne mto the year 2001

Many other vanables of kIttIwake reproductIOn, dIet, and foragIng could be Included to create a
mathematIcal model for predIctIng future trends m adult hemng abundance However, smce
reproductIve success IS typIcally the most parsImomous assessment of kIttIwake breedIng condI
tIons, It IS an appropnate startmg pomt



PrOject Number and TItle 99163F - The breedmg and feedmg ecology of PIgeon GUlllemots
at Naked Island, Pnnce WIlham Sound, Alaska

PrIncIple InvestIgator Gregory H Golet, U S Fish and WIldhfe ServIce, 1011 E Tudor Rd,
Anchorage, AK 99503

Abstract We conducted a study to detenmne mechamsms constralmng populatIOn recovery of
PIgeon GUlllemots followmg the 1989 Exxon Valdez 011 spIll We asked whether recovery was
hffilted by contmumg exposure to reSIdual 011, hffiltatIOns Imposed by prey aVallabIhty, or other
causes Our approach was to compare demographIc, phySIOlogIcal and behavIOral parameters
between an OIled sIte pre- and post-spIll, and between the OIled sIte and an un01led sIte post-spIll
Followmg the spIll, the gUlllemot populatIOn at the unOIled SIte mcreased, while the populatIOn at
the OIled sIte remalned at a depressed level Adult mass, body conmtIOn, and nesthng survIval
were sIgnIfIcantly lower at the OIled sIte post-spIll compared to pre-spIll, although only peak and
fledgmg masses of the ChICks were sIgnIfIcantly lower m post-spIll compansons of the OIled sIte
WIth the un01led sIte Elevated CYPIA, LDH and AST enzyme actIVItIes detected m gUlllemots
a decade after the spIll at the OIled sIte suggest that contmued exposure to reSIdual 011 may have
hffilted gUlllemot populatIOn recovery, although reduced aVallabIhty of sand lance may have also
played a role GUlllemot chIck growth and reproductIve success are pOSItIvely related to the
percentage of hIgh-hpid forage such as sand lance m the chick met Aspects of sand lance hfe
history and the pattern Exxon Valdez 011 depOSItIon m Pnnce WIlham Sound strongly suggest that
sand lance were adversely affected by the spIll, although reductIons m thIS speCIes' abundance
may also have resulted from natural causes Our study suggests that the recovery of a top-level
generahst predator may be constralned by both dIrect and mdIrect effects followmg a large-scale
the perturbatIOn Furthermore, It demonstrates that recovery followmg 011 spIlls may take con
sIderably longer for certam speCIes than re2 5 yrs, WhICh was proposed as typIcal for manne
bIrds
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PrOject Number and Title 99163G - DIet Composluon, Reproducuve Energeucs, and Produc
UVIty of SeabIrds Damaged by the Exxon Valdez 011 Sp111

Prmclpal Investigator Darnel D Roby, Co-Pnnclpal Invesugator Patnck G R JodIce Oregon
CooperatIve Fish and Wl1dhfe Research Umt, BIOlogICal Resources DIVISIon - USGS and Dept
Flshenes and Wl1dhfe, Oregon State Umverslty, Corvalhs, OR 97331, (541) 737-1955, Emal1
robyd@ucs orst edu, JodIcep@ucs orst edu

Abstract We are studymg energetIc factors (dIet composItIOn, diet quahty, meal SIze, meal
dehvery rate, and adult dally energy expenditure) potentIally constralmng seabIrd prodUCUVIty m
the EVOS area, focusmg on PIgeon GUlllemots (Cepphus columba) and Black-legged KJ.tuwakes
(Rlssa tndactyla) as models of flsh-eatmg seabIrds The major APEX hypothesIs bemg tested IS
that differences m the nutnuonal quahty of forage fIshes are a pnmary determmant of energy
provisIOmng rates to seabrrd nesthngs, willch mfluence not only growth and survIval of young,
but also other factors that regulate seabIrd populatIOns (e g , post-fledgmg SUrvIVal and recruIt
ment rates) The pnmary study areas for each speCIes are m both Pnnce Wl1ham Sound (PWS)
and Lower Cook Inlet (LCI) Tlle project also cooperates WIth components NVP

\

Forage fIsh of seabIrds exhIbIted a ten-fold dIfference m hpld content (% dry mass) and a fIve
fold difference m energy denSIty (kJ g-1 wet mass) among mdIviduals, such that predators could
potentially expenence large differences m foragmg effICIency depending on prey chOIce School
mg pelagIc fIshes such as PaCIfIc hemng (Clupea harengus), capehn (Mallotus vzllosus), and
PaCIfIc sand lance (Ammodytes hexapterus) tended to have hIgh hpld content and energy denSIty
willIe Juvemle gadIds had low hpld content and energy denSIty Near-shore demersal fIshes (e g ,
blenmes, sculpms, gunnels) had mtennedIate hpld content and energy denSIties

GUlllemot and kittIwake diets were composed predommantly of near-shore demersal and pelagIc
schoohng fIsh, respecovely DIet composloon for each speCIes vaned wlthm and among loca
oons and years For example, gUlllemot diets at Jackpot Island contamed a substanual proportIOn
ofJuvemle hemng m 1994 - 96 and m 1998, but thIS Item was notably absent m 1997 Siffillarly,
hemng accounted for> 60% of kittIwake diets at Icy Bay m 1996 & 1998, but < 30% m 1997
Energy provlSlonmg rates (EPRs, kJ nest-l day-I), willch are a product of feedmg frequency,
meal SIze, and meal energy denSIty, also vaned wltilln and among colomes and years High EPRs
and hIgh values for each EPR component appear to be necessary to sustam gUlllemot producov
Ity DIfferences m EPRs of kittIwakes wltilln and among locatIOns and years, and parucularly
differences m the feedmg frequency component, suggest that kItuwake productivIty may be
hffilted by the spatIal and temporal aVaIlablhty of forage fIshes WIth illgh energy denSIty

AnalysIs of dally energy expenditure (DEE) of adult kIttIwakes raIsmg young m PWS suggest
that DEE may vary WIth food aVaIlablhty Results from Middleton Island, where a controlled
feeding expenment has been under way smce 1996, have shown that parent kItuwakes recelvmg
supplemental food reduce theIr DEE sIgmficantly, suggestmg that provisIOmng of young reqUIres
substanual demands on DEE Dunng 1999, we measured DEE of telemetered parent kittiwakes
TIme-actIvIty budgets of these foraging parents were momtored dunng all or most of the DEE
measurement mterval Tms combmatIOn of behaVIoral and energeucs data has never before been
collected for a seabIrd, and should elUCIdate the relatIOnsmp between foraging patterns and DEE



PrOject Number and Title 99163J - Barren Islands SeabIrd StudIes

Prmclpal Investigators DavId G Roseneau, Arthur B Kettle, and G Vernon Byrd, Alaska
MantIme NatlOnal WIldlIfe Refuge, 2355 Kachemak Bay Dnve, Ste 101, Homer, Alaska,
99603-8021, (907) 235-6546, Dave_Roseneau@fws gov

Abstract To study the response of seabmls to changes m food aVailabIlIty and qualIty dunng
the breedIng season, from 1995 to 1999 we collected data annually on several breedIng and
foragmg parameters of surface-feedIng (black-legged kittIwake, Rzssa tndactyla) and dIVIng
(common murre, Una aalge and tufted puffm, Fratercula czrrhata) seabIrds at the Barren Is
lands, Alaska Breedmg parameters Included nestIng dates, reproductIve success, and chIck
growth rate, foragmg parameters were adult nest attendance and foragIng tnp duration, and chIck
feedIng frequency and meal SIze Dunng the 1996-1999 fIeld seasons we contmuously recorded
sea surface temperature at two locations m the Barren Islands We momtored the prey base by
exammmg ChICk dIets and by beach seImng A related study conducted hydroacoustic and trawl
surveys to obtain addItlOnal mformatIon on the food web Although the 1999 data have not yet
been completely analyzed, the followmg prelImmary conclusIOns can be drawn

Dunng the summer of 1999, kittIwake reproductIve success was lower than m 1995-1996 but
hIgher than m 1997-1998 Nestmg was late, although not as late as m 1998 ChIcks that sur
VIved grew at rates sImIlar to those of 1995-1998 KittIwake chIck dIet samples were collected
but have not yet been analyzed

In 1999, murre reproductIve success was hIgh and nestmg was early As m prevlOus years, murre
ChICk diets consIsted almost entIrely of capelm ChICk sea-gomg weIght was sImIlar to that of
1997 and hIgher than m 1996

Puffm reproductIve success was hIgh m 1999 and nestmg was early ChICk growth rates and
fledgmg weIghts were hIgh The proportIOn of capelm m puffm ChICk dIet samples has mcreased
each year dunng 1995-1999

Dunng 1996-1998, sand lance was the most abundant speCIes m beach seIne catches In 1999 we
caught very few sand lance Also absent dunng the 1999 breedIng season (untIl late August)
were pulses of warm surface water recorded dunng the 1996-1998 seasons ThIs change m
temperature pattern may have mfluenced the abundance of sand lance

In summary, prelImInary analySIS shows that m 1999 the manne enVIronment near the Barren
Islands was adequate to support average or hIgher levels of prodUCtIVIty and chIck growth rates
for kittIwakes, murres, and puffms More detailed relatlOnships among envIronmental condI
tions, prey, and seabIrd reproductive and foragmg parameters WIll be descnbed and dIscussed m
our fmal report and subsequent publIcatIOns

..
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PrOject Number and TItle 99163K - USIng Predator FIsh to Sample Forage FIsh

PnncIpal Investigators DavId G Roseneau and G Vernon Byrd, U S FIsh and WIldlIfe
ServIce, Alaska MantIme NatIOnal WIldlIfe Refuge, 2355 Kachemak Bay Dr (SUIte 101),
Homer, Alaska 99603-8021 (Telephone 907/235-6546, emaIl <daveJoseneau@fws gov»

Background EvaluatIng the Influence of fluctuatmg prey populatIOns (e g , forage fishes) IS
cntlcal to understandIng the recovery of seabIrds mJured by the TN Exxon Valdez 011 spIll,
however, It IS expensIve to conduct hydroacoustIc and trawl surveys to assess forage fish stocks
over broad regIOns As part of the 1995 Exxon Valdez OIl SpIll Trustee CouncIl Alaska Predator
Ecosystem Expenment, we tested the feaSIbIlIty of USIng sport-caught PaCIfic halIbut
(Hlppoglossus stenolepzs) to obtaIn spatial and temporal mformatIOn on capelIn (Mallotus
vlllosus) and PaCIfic sand lance (Ammodytes hexapterus), two forage fishes Important to pISCIVO
rous seabIrds We exammed halIbut stomachs collected from cooperatIng vessels m a 150-200
charter boat fleet fishmg throughout Cook Inlet waters dunng late May - early September Catch
locations and dates proVIded mformatIon on geographIC and seasonal vanatIon In the mCIdence
of capelIn and sand lance In seven eastern mlet subumts between NInIlchIk and Shuyak Island
Data on prey brought to black-legged kIttIwake (Rlssa trldactyla), common murre (Una aalge),
and tufted puffIn (Fratercula clrrhata) chICks at Cook Inlet colomes were collected SImulta
neously as part of the APEX project to help evaluate the samplmg technIque The pIlot study
conducted In 1995 IndIcated suffiCIent types and amounts of data could be collected to test
several APEX hypotheses concernmg the relatIOnshIp between seabIrd reproductIve success and
forage fIsh avaIlabIlIty As a result, the study was refIned and contInued dunng 1996-1999

Abstract In 1999, we obtamed 817 halIbut stomachs from Homer-based charter boat operators and
the Alaska Department ofFIsh and Game dunng 18 May - 27 August All of the halIbut that were
sampled were less than 57 mches (145 cm) long The stomachs were removed from the fresh
carcasses, placed m mdIvldual zIplock bags labeled by date and locatIOn, and frozen untIl the end of
the field season In September, the stomachs were thawed and theIr contents were IdentIfied to
speCIes (e g , capelm, sand lance) and other categones ofprey (e g , cod, flatfish, crabs) by M
Robards, USGS-BRD, usmg standard taxonOlll1C keys and voucher speCImens Data wele InItIally
recorded m a notebook and then entered Into an Excel spread sheet for later analysIs

Data are stIll bemg analyzed However, prelImInary results revealed that over 500 (60%) of the
stomachs contamed 2,605 IdentIfiable prey Items, Includmg 1,160 (45%) mvertebrates and 1,445
(55%) fish, and the fish component was composed of764 (53%) capelm and 574 (40%) sand
lance, percentages SImIlar to our 1998 results (50% mvertebrates and 50% fish, 46% capelm and
41 % sand lance) Dunng final analySIS, percentages of fish, mcludmg capelIn and sand lance,
WIll be compared among samplmg areas and WIth prey Items brought to common murre, black
legged kIttIwake, tufted puffm, and homed puffm (F cormculata) clucks at the Barren Islands
and ChlSlk, Duck, and Gull Island seabIrd colomes Results from 1995-1998 IndIcated that the
percentages of capelm and sand lance In the halIbut stomachs reflected percentages of these
Important forage fish fed to kIttIwake chIcks at the Barren Islands Based on our preillumary
1999 data analysIs, and mformatIOn on kIttIwake chIck meals collected at these Islands m 1999,
we suspect that the halIbut stomach contents WIll contmue to reflect kIttIwake chIck dIets at thIS
northern Gulf ofAlaska nestIng locatIOn



PrOject Number and Title 99163L - APEX! HIstonc RevIew of Forage FIsh Data

Prmclpal InvestIgator Paul Anderson, Natlonal Manne Flshenes SerVIce, KodIak, AK

Abstract The Gulf of Alaska (GOA) ecosystem has undergone some abrupt and sIgmflcant
envIronmentally mduced changes startIng m the mId to late 1970s (Platt and Anderson, 1996,
Anderson et al , 1997, Anderson and Platt 1999) Most of the bIOlogIcal changes m the NE
PaCIfIc and the GOA follow from the lowest trophIc levels through the benthIC and pelagIc fIsh
stocks to sea bIrds and manne mammals The extent and degree of these changes me now well
documented and provIde an Important perspectIve m deterrmrung future strategIes for manage
ment of the manne ecosystem m the GOA EnvIronmental change has been mdlcated as the
greatest mfluence on the system, and It IS lIkely that changes m the envuonment wIll contmue
to occur m the future as It has m the past Forage speCIes such as pandalid shnmp and capelm
declmed because of recrUItment faIlure and predatlon, and populatIOns have not yet recovered
Total trawl catch bIOmass declmed > 50% and remmned low through the 1980s In contrast,
recrUItment of hIgh trophIc-level groundflsh Improved dunng the 1980s, yleldmg a> 250%
Increase m catch bIOmass dunng the 1990s ThIs trophIc reorgamzation apparently had negatIve
effects on pISCIVOrus sea buds and manne mammals It IS mcumbent that the connectIOns be
tween the ecosystem components and theIr relatIOnshIp WIth the enVlfonment me fully under
stood To operate successfully m thIs complex and ever-changmg system we need long-telm data
on both phySIcal and bIOlogIcal phenomena



PrOject Number and Title 99163M - Cook Inlet SeabIrd and Forage FISh StudIes (CISeaFFS)

PrIncipal InvestIgators John F Platt, Alaska BIOlogIcal SCIence Center, BIOlogIcal Resources
DIvIsIon, U S GeologIcal Survey, 1011 East Tudor Road, Anchorage, Alaska 99503, (907) 786
3549,JohnyIatt@usgs gov

DaVId Roseneau, Alaska MantIme NatIOnal WIldlIfe Refuge, U S FISh and WIldlIfe ServIce,
2355 Kachemak Bay Dnve, HomeI, Alaska 99603, (907) 235-6546, daveJoseneau@fws gOY

Abstract CISeaFFS ("SIsyphus") was Imtiated m 1995 as a long-term research project to
characteuze relatIonshIps between seabIrd populatIOn dynamIcs, foragmg behaVIOr and forage
fish densIties m lower Cook Inlet- the area m WhICh most seabIrds were killed by the EVOS
CISeaFFS IS a collaboratIve project of the Alaska BIOlogIcal SCIence Center and the Alaska
MantIme NatIOnal WIldlIfe Refuge (AMNWR), WIth major fundmg and lOgistIC support from the
EVOS Trustees under the APEX Project (Apex Predator Ecosystem Expenment), the BIOlogIcal
Resources DIVISIOn of the U S GeologIcal Survey, the U S FIsh and WildlIfe ServIce, and the
Alaska Department ofFIsh and Game From 1995 through 1999, populatIOns, productIVIty, diets
and foragmg behaVIOr of 6 seabIrd specIes (murre, kittIwake, gUIllemot, puffin, cormorant, gull)
were studIed at three seabIrd colomes m lower Cook Inlet (ChlSlk, Gull and Barren Islands)
OceanographIC measurements, seabIrd and hydroacoustlc surveys, trawls, and beach semes were
conducted m waters around «40 km) each colony In all yems, offshOle and southern waters of
Cook Inlet wele dommated by Juvemle walleye pollock and capel111, Important pley fOI mUlIes
and puffins NemshOle waters wele dommated by sand lance, whIch were consumed by seabuds
(e g , kIttIwakes, gUIllemots, murres) 111 proportIOn to then local abundance Acoustically
measured forage fish bIOmass was lowest mound ChlSlk Island, moderate 111 Kachemak Bay, and
hIghest alOund the Barren Islands Correspondmgly, seabIrd bleedmg success 111 all years ranged
from relatIvely low 111 the Chlsik Island area to relatIvely hIgh 111 the Barren Islands area Popula
tIons of seabIrds at ChlSlk Island contmued a long-term declIne, whereas populatIOns at Gull and
Barren Islands are stable or mcreasmg BehaVIOral studIes revealed that seabIrds worked harder
(longer foragmg nIps, less "free" tIme) at colomes where nearby fish denSItIes were lower
Breedmg success at all three colomes vaned between years, WIth 1996 bemg the best year for
productIOn, and 1998 bemg the WOlSt- apparently because of elevated water temperatures
resultmg from the 1997/98 ENSO event In 1999, water temperatures cooled conSIderably (below
long-term average) and we saw an mcrease m trawl catches of capelm m lower Cook Inlet,
WhICh was also reflected m dIets of seabIrds and a return to average or better productiVIty FIeld
work for CISeaFFS IS now complete, and data are bemg archIved 111 preparatIOn for final analySIS
and reportmg

/'



PrOject Number and TItle 99163-0 - APEX StatIstical RevIew

Prmcipal InvestIgator Lyman L McDonald, Western EcoSystems Technology, Inc , 2003
Central Avenue, Cheyenne, WY 82001

Abstract Non-standard samplmg desIgns were reqUIred m the Alaska Predator Ecosystem
Expenment (APEX) m Pnnce WIllIam Sound, Alaska, because of severe logIstIcal constrarnts,
unequal length transects, and spatIally correlated data These deSIgns reqUIre specIalIZed statistI
cal analySIS procedures mcludmg estImatIOn ofresource selectlon functIOns Our responsIbIlIty
mcluded reVIew of modIfIcatIOns m study protocols for the 1999 field season and reVIew of
statIstIcal analysIs methods to help msure that appropnate statIstIcal Inferences are made m
reports and papers subillltted for publIcatIOn SpeCIfically rn 1999, WEST personnel, Lyman L
McDonald, 10hn Kern, and Shay Howlm collaborated WIth APEX rnvestIgators, WIllIam D
Ostrand, DaVId Irons, Tracey A Gotthardt and Robert Suryan provIdmg baSIC statIstIcal support
on resource selectIOn studIes of sand lance m Prmce WIllIam Sound, development of statIstIcal
methods to analyze feedrng behaVIOrs m nestmg sea bIrds, and development of statIstIcal meth
ods for analySIS of spatially dIstrIbuted acoustic bIOmass estImates AnalySIS components
mcluded development and applIcatIOn of new geostatIstIcal methods for hydro-acoustIc bIOmass
estImates [Kern, 1 W and K 0 Coyle, 1999 EstlffiatIOn of the global block krIgmg mean WIth
large sample SIzes on Irregular polygonal regIOns ApplIcatIOns to acoustlc surveys for zooplank
ton rn the Western AleutIan Islands Canadzan Journal ofFIsherzes and AquatIC SCIences
SubmItted], companson and evaluatIOn of classIficatIOn and regressIOn tree methods to tradI
tIOnal classIficatIOns methods such as dIscnmmant analysIs to classIfy bottom type usmg raw
hydro-acoustIc mdIces [Ostrand, WD , T A Gotthardt, S HowlIn, 1 Kern, and M D Robards,
1999 HabItat selectIOn by PacIfic Sand Lance m Pnnce WIllIam Sound, Alaska Under mtemal
reVIew], and applIcatIOn of splme IegressIOn models to analyze sea bIrd feedmg behaVIOr
[Suryan, R , and C NatIOns, 1999 DetectIng vanatIOn m prey avaIlabIlIty usmg daIly foragmg
tnp duratIOn Manuscnpt III preparatIOn]



PrOject Number and TItle 99163 Q - DetectIng Long Term Changes In SeabIrd PopulatIOns ill

Pnnce WIllIam Sound and ~e Gulf of Alaska ModellIng Our AbIlIty to Detect Trends

Prmcipal Investigators DaVId G Amley, H T Harvey & AssocIates, 3150 Almaden Express
way, Ste 145, San Jose, Califorrua 95118, (408) 263-1814

R Glenn Ford, R G Ford ConsultIng Company, 2735 N E WeIdler Street, Portland, Oregon
97232

DaVId C SchneIder, Ocean SCIences Center, Memonal Umversity of Newfoundland, St John's,
Newfoundland, Canada AlB 3X7

DaVId B Irons, U S FISh and WildlIfe ServIce, 1011 East Tudor Road, Anchorage, Alaska
99503

Abstract ConditIOns ill PWS and the GOA often vary WIdely from one year to the next, and
thIs varIatIOn IS reflected In the abundance and dIstnbutIOn of seabIrds and theIr prey These
annual fluctuatIOns are clearly demonstrated by data collected durIng a four year penod ot
IntenSIve aenal surveys for surface schoolIng fIsh and trackmg of radIO tagged BLKI carned out
as part of the APEX program Longer term data sets relatIng to colony productiVity also show
that a hIgh level of spatial and tempOlal varIabilIty In annual reproductive success IS the norm
for seabIrds In thIs area The questIOn WhICh we address IS What level of samplmg effort would
be nece~SdIY to detect a long telm trend In the dIstnbutIOn and abundance of seabIrd populatIOns
gIven the natural level of varIabIlIty In the system?

We examIne four types of data WhICh rmght be collected as a part of a long term rnomtonng
program (1) breedIng success based on the number of bIrds that breed and successfully rear
chIcks at a colony, (2) abundance and dIstnbutIOn of seabirds as measured by boat or aenal
survey, and (3) abundance and dlstnbutIon of surface schoolIng fIsh as measured by aenal
survey Each of these measures IS a potential Indicator of the populatIOn status of seabuds or the
component of the fISh populatIOns on whIch they feed

We model our abIlIty to detect changes m the system by supenmposIng observed annual fluctua
tIOns onto varIOUS scenarIOS of long term populatIOn level changes We then create artIfiCIal sets
of sample data that SImulate what would be observed under each scenarIO Results are expressed
In terms of the lIkelIhood that a change In a momtored parameter would be detected WIthIn a
gIven penod of time We examme the effiCIency WIth whIch vallOUS hypothetical samplIng
programs camed out at dIfferent temporal and spatial scales are able to detect these change~



PrOject Number and TItle 99163R - EnvIronmental Factors and Manne HabItat ASSOCIatIOns
of Adult and Juvemle Marbled Murrelets ImphcatIOns to Momtonng Murrelet PrOdUCtIVIty

Pnnclpal Investigators Kathenne J Kuletz US FISh and WIldhfe ServIce, 1011 E Tudor Rd,
Anchorage, AK 99503, kathy_kuletz@fws gov

Abstract Momtonng the reproductIve success of a non-colomal seabIrd poses specIal prob
lems For the marbled murrelet (Brachyramphus marmoratus), the most abundant bIrd breedmg
m Prmce WIlham Sound (PWS), Alaska, produCtIVIty IS measured by surveymg Juvemles at sea
dunng the fledgmg penod (Kuletz and Kendall 1998) Power to detect trends m Juvemle murre
let densItIes are usually low, due to theIr low numbers and dIspersal at sea One way to reduce
vanance m counts would be to determme If Juvemles exhIbIt habItat preferences, and If so,
stratIfy survey effort by habItat I eXamIned the mfluence of habItat and survey condItIons on
Juvemle murrelet densItIes at study areas m PWS The areas, compnsed of shorelme transect
sectIons, were surveyed 7-10 tImes each m July and August 1995 (6 SItes), 1997-98 (3 SItes), and
1999 (2 SItes) To start, I used stepwIse multIple regreSSIOn to model both adult and Juvemle
densItIes at the transect level usmg 1995 data Based on the most parsImomous model, I used
analySIS of deVIance tests on lOgIStIC regreSSIOn models to select the best predIctor of presence or
absence of Juvemles In prehmmary models, area effect was an overwhelmmg factor, necessItat
mg nested analyses Weather-related, surface manne condItIons, and tIdal state dId not sIgmfI
cantly add to the models The best model for Juvemle denSIty mcluded shorehne type, exposure,
and water depth In PWS, Juvemles are most hkely to occur along rocky shorelme WIth low to
moderate exposure and relatIvely shallow waters « 40 m) Water depth was the only sIgmfIcant
predIctor vanable for adults, once area and date effects were controlled The best habItat models
explamed 36% of the vanance mJuvemle numbers and 23% of adult numbers VanabIlIty m
counts of Juvemles can probably be reduced by stratIfymg habItats for surveys, however, a large
amount of vanabIhty was unexplamed Area effect was clearly Important, suggestmg that other
aspects of area need to be mcluded Factors not mcluded m these analyses, such as local mland
nestmg habItat and forage fISh avaIlabIhty, lIkely are Important to Juvemle murrelet dIstnbutIon
The fmal step WIll be to mcorporate murrelet nestmg habItat (DeVehce et al ,m prep) and pat
terns of prey habItat asSOCIatIons (Ostrand et al ,m prep) mto a model of murrelet prodUCtIVIty
and dIstnbutIon Toward thIs end, the model based on 1995 data WIll be tested and refmed usmg
1997, 1998 and 1999 data, dunng whIch exact locatIOn of every bIrd encountered on transect was
mapped WIth a Global Posluomng System



PrOject Number and Title 99163S - JellyfIsh In Pnnce WIlham Sound Abundance, Aggrega
tion, and FeedIng Rates on Zooplankton

Prmclpal Investigator Jenmfer E Purcell, Umversity of Maryland Center for EnVIronmental
SCIence, Hom POint Laboratory, PO Box 775, Cambndge, MD 21613, (410) 221-8431,
purcell@hpl umces edu

Abstract JellyfIsh are abundant predators of zooplankton, and therefore are potential competi
tors of forage fIsh specIes (hemng, sandlance, juvemle walleye pollock, juvemle pink salmon)
The mam ObjectIve of thIs research IS to determine the feedIng effects ofJellyfIsh on zooplankton
populations, m order to evaluate theIr Importance as potential competItors of forage fIsh In
order to accomphsh thIS objective, data on JellyfIsh and zooplankton abundances, JellyfIsh gut
contents, and dIgestion rates were collected

Large JellyfIsh (Cyanea, Aurelza, and Aequorea) were sampled by hemng seine In order to
estimate theIr abundances Numbers and bIOmass of these speCIes were measured JellyfIsh
populations dIffered among years In 1996, JellyfIsh were markedly more abundant as compared
WIth other years (1997 to 1999)

Zooplankton populations sampled WIth 243 mm nets, were compared among years (1995 - 1998)
and found to have very SImIlar proportIOns of the vanous taxa (86 - 96% simIlanty) (pSI,
Schoener 1974) ThIs hIgh degree of simIlanty allowed vahd compansons of JellyfIsh and fIsh
dIets to be made among years Zooplankton denSIties WIll be used In calculatIons of JellyfIsh
feeding effects

JellyfIsh were collected m July 1997, 1998, and 1999 from Pnnce WIlham Sound for gut content
analySIS DIetary analySIS showed that copepods and larvaceans were the mam prey of JellyfIsh
and forage fISh (data from Dr Molly Sturdevant) Aurelza, Pleurobrachza, juvemle hemng,
juvemle walleye pollock, and sandlance ate mamly copepods and cladocerans, whIle Cyanea,
Aequorea, and pink salmon ate mamly larvaceans The percent dIet simIlanty Index (PSI) was
hIghest among the crustacean-eating specIes (60-70% sInulanty for Aurelza and 40-50% for
Pleurobrachza versus pollock, sandlance, and hemng) The PSI for larvacean-eatIng speCIes also
was hIgh - 78% for Cyanea and 59% for Aequorea versus pink salmon These results show that
JellyfIsh and forage fIsh dIets overlap substantially, and potentially could compete for food

In order to estImate JellyfIsh feedIng effects on zooplankton populations, dIgestIon rates were
determmed Expenments showed that copepods and cladocerans reqUIred 2 hours to be dIgested
by Cyanea and 3 hours to be dIgested by Aurelza Both JellyfIsh speCIes dIgested larvaceans
WIthIn 1 hour In order to calculate jellyfish feedIng rates, the mean numbers of prey (copepods,
cladocerans, and larvaceans) m each JellyfIsh speCIes were dIVIded by the dIgestion times The
feedIng rates were multIphed by the denSIties of medusae and dIVIded by the denSIties of prey
organIsms, In order to estimate the percentages of the prey populations consumed Multiple
regreSSIOn analyses showed that the numbers of the mam prey types found In each JellyfIsh were
sIgmficantly related to JellyfIsh dIameter and prey denSIties These relationshIps WIll be com
bined WIth dIrect predatIOn calculations In order to estimate JellyfIsh predation effects



PrOject Number and Title 99163T - EcologICal Factors Affectmg the DlstnbutIOn and Abun
dance of Forage FISh m Pnnce WIlliam Sound, Alaska, An APEX SynthesIs Product

Prmclpal InvestIgators Evelyn D Brown and Brenda L Norcross, Umverslty of Alaska
Farrbanks, InstItute of Manne SCIence, POBox 757220, FaIrbanks, AK 99775-7220, (907) 474
5801, ebrown@Ims uaf edu

Abstract As part of the Alaska Predator Ecosystem Expenment (APEX) program, tms study
and has two mam goals 1) to prOVIde APEX researchers WIth data on the spatIal and temporal
dIstnbutIOn patterns of forage fISh, assocIated sea brrds, and JellyfIsh wlthm Pnnce WIlliam
Sound needed for then respectIve analyses (00163B, E, F, Q, R, and S), and 2) to Improve our
understandmg of ecologIcal factors affectmg the dlstnbutIOn, abundance, and avaIlabIlIty as prey
of forage fISh, speCIfIcally, PacIfIC hernng (Clupea pallaSl, Ill]ured by the spIll), PacIfIC sand
lance (Ammodytes hexapterus), capelm (Mallotus vlllosus), and eulachon (Thalelchthys
pactjicus)

We used aenal surveys Iepeated over establIshed flIght tracks up to 12 tImes over a sIx-week
penod We coordmated WIth the APEX acoustic survey (00163A) We also collected data on
marme mammals and salmon sharks, wmch has been shared WIth NOAA and other researchers
We obtamed fIsh specIes IdentIfIcatIOn and SIze from net catch, dIver, VISUal observatIOns, and
underwater VIdeo footage collected by thIS project and others In 1999, we complIed valIdatIOns
of over 400 schools The underwater VIdeo Images also prOVIded prevIOusly unknown mforma
tIon on sand lance school confIguratIOns and spacmg needed for expandmg school SIze estImates
to bIOmass We WIll use lIterature values to expand estlmates for hernng, eulachon and capelm

Usmg geostatlstlcal methods and general addItive models, we will examme the effects of oceano
graphIC condItIOns on forage fIsh and sea brrd dlstnbutIOn and abundance PredIctor vanables
mclude sea surface temperature and salImty from satellIte and hydrographIc data sets as well as
the tImmg and duratIOn of water column stratifIcatIon We will also mclude the strength, dura
tion and spatial extent of pnmary plOductIOn (satellIte data) and the zooplankton bloom Fmally,
we WIll look at bathymetry and ocean structure, such as eddle~, over locatIOns where we have
repeatedly observed forage fISh

Major fmdmgs to date mclude 1) begmmng m May and peakmg m June, ~urface schools of age
l hernng, adult pre-spawn capelIn, and eulachon are commonly observed along WIth huge
numbers of predators, 2) begmmng m July (June for El NIno years), age-O sand lance and hernng
recrUIt to beaches and bays (respectIvely) addmg to the aVaIlabIlIty of forage, 3) there are several
keys locatIOns WIth species-specIfIc aggregatIOns of forage fIsh occurnng every year, 4) surface
occurrence ofJuvemle hernng schools peaks WIth zooplankton abundance and therefore factors
affectmg the zooplankton bloom probably affect the avaIlabIlIty of Juvemle hernng as forage
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PrOject Number and TItle 99169 - A Gene1J.c Study to AId In RestoratIon of Murres,
GUlllemots and Murrelets to the Gulf of Alaska

Prmclpal InvestIgators VICkt L Fnesen, Queen's Umverslty, Department of BIOlogy,
KIngston, Ontano K7L 3N6, Canada, (613) 533-6156

John F Platt, Alaska BIOlogICal SCIences Center, 1011 East Tudor Road, Anchorage, AK
99503 (907) 786-3549

Abstract Common murres (Una aalge), marbled murrelets (Brachyramphus mannoratus)
and pIgeon gUlllemots (Cepphus columba) suffered hIgh mortaltty from the Exxon Valdez all
SpIll Although populatIOns of common murres now appear to be recovenng, popula1J.ons of
pIgeon gUlllemots and marbled murrelets apparently are not The Importance of genetIc prob
lems (such as gene1J.c Isola1J.on of colomes or Inbreedmg) In the poor recovery of these specIes
IS unclear Furthermore, most seabIrds were rntgratmg between wmtenng and breedmg SItes m
March 1989, so the Impact of the SpIll on mdlvldual breedmg popula1J.ons IS uncertaIn We are
conductmg a gene1J.c study to aId m the restora1J.on of these specIes to the Gulf of Alaska
SpecIfIcally, we are usmg molecular methods (1) to estImate gene flow both among colomes
wIthIn the SpIll area and between the SpIll area and adjacent regtons, and (2) to denve molecu
lar markers to deterrntne the Impact of the ktll on dtfferent breedmg populatIOns

TIssue and blood samples have been collected from several colomes of each specIes from the
Gulf of Alaska and nelghbonng regIOns Vanatton In rnttochondnal DNA, nuclear mtrons and
rntcrosatellItes IS bemg compared among samples usmg a vanety of mutatIOn-detectIOn meth
ods A vanety of analyses, mcludmg approaches based on maXImum lIkelIhood and coalescent
theory, are beIng used to estImate the levels of genetIC dtfferentIatIOn and gene flow among
colomes, as well as to denve colony-specIfIc markers

PrelIrntnary results mdlcate that gene flow among colomes of pIgeon gUlllemots IS restncted,
and that IsolatIon-by-dtstance effects eXIst Gene flow among local popula1J.ons of marbled
murrelets also IS low, but rntgra1J.on mto the SpIll area from surroundtng popula1J.ons IS slIghtly
htgher than for gUlllemots These low rates of rntgra1J.on are conSIstent WIth the poor rates of
recovery of populatIons m the Gulf of Alaska SlIght gene1J.c dIfferences eXIst among colomes
of common murres, but gene flow IS hIgh compared to gUlllemots and murrelets, conSIstent
WIth the htgher rate of recovery of murre populatIons Although few colony-specIfIc alleles
eXIst, molecular markers m the form of allele frequency dtfferences at multIple lOCI may be
used to IdentIfy the ongtns of bIrds ktlled by the SpIll Results also Indtcate that common
murres In the Gulf of Alaska hybndlze WIth thtck-billed murres (U lomvla)



PrOject Number and TItle 99180 - The RussIan River portIOn of the KenaI River RestoratIon

Pnnclpal InvestIgator PatrIck O'Leary, Chugach NatIonal Forest, Seward Ranger Dlstnct, PO
Box 390, Seward, Alaska 99664

Abstract The Seward Ranger DIStrIct of the Chugach NatIonal Forest IS workIng on a project
to rehablhtate damaged natural resources and protect cultural resources along the RUSSIan RIver
whIle contmumg to provIde a qualIty recreatIon expenence for forest VISItors Increasmg num
bers of people along the nver have led to stream bank habItat detenoratIon, damage to cultural
resource SItes, and the eXIstmg traIl and faCIlItIes adjacent to the nver

The purpose of thIS project IS to 1) Protect quahty habItat for fIve speCIes of fISh, numerous
aquatIc msects, and wIldlIfe speCIes that utIhze the RUSSIan River and surroundIng area, 2)
MaIntaIn a healthy, productIve npanan area by reducmg human caused Impacts to vegetatIon,
SOlIs, and tree roots, 3) Preserve the umque cultural hentage of the area by protectIng cultural
resources from foot traffIc and accelerated stream bank eroSIOn, and 4) Reparr or replace, dete
norated facIlItIes mcludIng boardwalks, fISh clearung stations, and traIls

The scope of thIs project conSIst of closmg 91% of the bank to foot traffIc through fencmg,
constructIng over 3,000 feet of new boardwalk, 25 nver access pomts, and reconstructmg the
remaImng sectIons of traIl away from the nverbank All boardwalks wlthm 25 feet of the nver
and the accesses are bemg constructed WIth hght penetratmg gratmg to allow for establIshment
of vegetatIOn beneath the walkIng surface A fencelraIhng IS bemg constructed on the nverslde of
all boardwalks and traIl segments Gravel traIls are bemg constructed of compactable matenal to
a umform 4' WIdth Volunteers, through the Stream Watch Program, are proVIdIng educatIon and
momtonng users InterpretIve SIgnS are also bemg mstalled to asSISt m educatIng nver users And
the adjacent stream bank IS bemg revegetated WIth the help of the Youth RestoratIon Corp

To date 1550 feet of traIl and 6 nver accesses have been reconstructed In the past 3 years the
Exxon Valdez OIl SpIll Trustees CounCIl has contnbuted approxImately $250,000 towards traIl
reconstructIon along RUSSIan RIver In 1999 the CouncIl's contrIbutIons were $100,000 ThIs
money was used to buIld approXimately 355 feet of elevated lIght penetratmg boardwalk, reroute
265 lIneal feet of 4' WIde gravel traIl, and reconstruct 105 lIneal feet of gravel traIl The work
completed m 1999 connected the reconstructed gravel traIl from the GraylIng Access to work
that was completed m 1997 and 1998 An Improved traIl IS now m place from the Graylmg
Access to Just upstream of the sanctuary Year 2000 work WIll conSIst of constructIng an addI
tIOnal 240 feet of boardwalk towards the Sanctuary and 280 feet of boardwalk and traIl upstream
from GraylIng

A reVIew of thIs project through VISItor contacts and personal observatIOns made by Forest
ServIce personnel and Steam Watch Volunteers mdIcate lrutIal success and acceptance by the
publIc The boardwalks and reconstructed traIl makes travel more user fnendly whIle proVIdIng
vegetatIon protectIon along the nverbank River bank vegetatIon IS showmg a remarkable come
back where the traIl work and the stream bank restoratIon work has been completed And through
educatIOnal efforts, such as mterpretIve SIgnS and the Stream Watch Program, nver users are
changing theIr habIts from bank fIshIng to m stream fIshIng resulting m fewer VIOlatIOns of the
nverbank exclosures



PrOject Number and TItle 99180 - Kenai. RIver HabItat RestoratIon and Recreatlon En
hanceTIlentPToject

Prmclpal Investigator Art Wemer, Alaska Dept Natural Resources, 550 West 7th Ave, SUIte
1400, Anchorage, AK 99501, artw@dnrstate ak us

Abstract Adverse ITIlpacts to the banks of the Kenai. RIver total approXlTIlately 19 TIldes of
the nver's 166 TIlde shorelme Included m thIs total are 5 4 Dver TIldes of degraded shorelme
on pubhc land TraDlplmg, vegetatIOn loss and structural development have ITIlpacted npanan
habItats ThIS npanan zone provIdes ITIlportant habItat for pmk salmon, sockeye salTIlon and
Dolly Varden, specIes mjured by the Exxon Valdez 011 spdl The project's objectlves are to
restore mjured fISh habItat, protect fISh and wIldhfe habItat, enhance and dIrect recreatlon and
preserve the values and bIOphYSICal functIOns that the npanan habItat contnbutes to the
watershed RestoratIOnlenhanceTIlent techruques mclude revegetatlon, streaDlbank restoratIOn,
elevated boardwalks, floatmg docks, access stal.rs, fencmg, SIgns, and educatIOnal mterpretlve
dIsplays

A total of twelve SItes on the TIlal.nsteTIl of the Kenai. RIver were chosen for restoratlonlen
hanceTIlent Constructlon status of these SItes IS as follows

• Kenai. Dunes (CoTIlpleted)
• Rotary Park (CoTIlpleted)
• EndIcott Sonar SIte (CoTIlpleted)
• CiechanskI (CoTIlpleted)
• BIg Eddy (CoTIlpleted)
• Funny RIver (Completed)
• Bmg's Landmg (Completed)
• Kobylarz (Completed)
• Chester Cone (CoTIlpleted)
• Centenmal Park (CoTIlpleted)
• RUSSIan RIver [phase I] (Completed)
• RussIan RIver [phase ill Under constructlon]
• Shkok Creek (Under constructIOn)



PrOject Number and TItle 99190 - ConstructIOn of a Lmkage Map for the Pmk Salmon Ge
nome

Prmclpal InvestIgator Fred W Allendorf, Umversity of Montana, Department of BIOlogIcal
SCIence, HS 104, MIssoula, MT 59812 darwm@se]way umt edu

Abstract We contmue work on our project to construct a genetIC Imkage map for the pmk
salmon (Oncorhynchus gorbuscha) genome Such a map was proposed lilltIally to prOVIde the
necessary platform to IdentIfy genetIc damage m pmk salmon mhabItmg OIled streams followmg
the March 1989 Exxon Valdez 011 spIll (EVQS) We are currently conductmg expenments at the
Alaska SeaLife Center (ASLC) that use the Imkage map to test for orgamsmal effects of regIOns
of the genome on phenotypes that affect traIts that are Important to recovery of pmk salmon (e g ,
growth and SUrvIVal) FIfty-thousand progeny from 49 faffillIes produced from WIld pmk salmon
collected from Likes Creek m August 1998 were marked and released from the ASLC m May
1999 Sexually mature adults from the 1998 cohort are expected to return to the ASLC m August
2000 We WIll compare genotypes m released fl y and returnmg adults to test for genetIC diffeI
ences m manne survIval and other lIfe hIStOry traIts (e g , body SIze, egg number, and egg SIze)
ThIs research WIll aid recovery efforts WIth pmk salmon, mcludmg estImatIOn of stIaymg rates,
descnptIOn of stock Stl ucture, and testmg If manne surVIval and other orgamsmal measures of
phenotypIC VdllatIOn have a genetIC baSIS

We have deterffilned the genotype of the parents of the 49 faffillIes that were released mto Resur
rectIOn Bay at 49 polymorphIc lOCI, 15 PCR-DNA and 34 allozyme lOCI We have analyzed the
mhentance of SIX of the 15 DNA lOCI m all 49 release faffilhes ThIs mformatIOn WIll be used to
place the returnmg adults mto the correct faffilly as well as to look for correlatIOns between
fItness traIts and genotype In addItIon thIs expenmental deSIgn has allowed us to IdentIfy
mutatIOns resultIng m allele length dIfferences m progeny m some famIlIes Currently we are
mvestigatmg the mutatIOn rate and any Imkage relatIOnshIp between lOCI m whIch mutatIOns
were detected

In August 1999, we mitIated the second part of thIS expenment SIxty-eIght adults, 34 males and
34 females, from LIkes Creek were collected, and theIr gametes were used to produce 68 half-SIb
famIlieS These faffillIes are bemg raised at the ASLC and WIll be released m May 2000 We
compared the SIze and menstIcs between year classes as well as sex and found sIgmfIcant diffeI
ences between both sex and year class



PrOject Number and TItle 99191A - Injury to Pmk Salmon Embryos m Pnnce WIllIam Sound

Prmcipal Investigators Andrew K CraIg], Bnan G Bue2, Mark WIllette], DavId G Evans2

]Alaska Department of FISh and Game, CommercIal FIshenes DIVISIOn, Cordova, Alaska
2Alaska Department ofFIsh and Game, CommercIal FIshenes DIVISIon, AnchOIage, Alaska

Abstract We exammed pmk salmon embryo mortalIty m OIl-contammated and reference
streams m Pnnce WIllIam Sound PInk salmon embryos that mcubated m OIl-contammated
spawnmg areas mItIally appeared to have been adversely affected by the Exxon Valdez 011 spIll
from 1989 through 1993 Embryo mortalIty was elevated m OIl-contammated streams dunng thIs
penod (P<O 02 for all years) From 1994 through 1996, embryo mortalItIes were not elevated m
OIl-contammated streams (P>O 47) mdIcatmg a pOSSIble recovery from the effects of 011 contamI
natIon Then, m 1997 embryo mortalItIes were agam sIgrnficantly greater (P=O 03) m OIled than
III reference streams In 1991, embryo mortalIty was elevated m both the mtertIdal and upstream
zones of OIled-contamInated streams ThIs result was unexpected, because the presence of
observable 011 was dramatIcally reduced m all areas, and the upstream zone had not been con
tammated wIth 011 InvestIgators proposed three hypotheses regardmg the mecharnsms that may
have caused thIs result (1) OIl-mduced damage to the 1989 and 1990 broods mcluded deletenous
mutatIOns m the germlme, (2) mcubatmg embryos contInued to be damaged phySIOlogICally by
an oIled enVIronment even after observable 011 was gone, and (3) dIfferences m embryo mortalIty
were due to natural envrronmental factors that dIffered between oIled and reference streams In
1993 and 1994, we conducted controlled mcubatIOn studIes to test the thIrd hypothesIs The
results from our fIeld studIes were conSIstent WIth those from the controlled mcubatIon studIes
mdIcatmg that natural envIronmental factors between OIled and reference streams wele not the
cause of observed mortalIty dIfferences

Recently, other mvestIgators have hypothe~Ized that the observed dIfferences m emblyo mortal
Ity between OIled and reference streams wele due to samplmg-mduced mecharncal shock Pmk
salmon embryos are senSItIve to mechanIcal shock untIl completIOn of epIboly two to three
weeks after fertIlIzatIOn dependmg on developmental rate It has been suggested that the trrnIng
of samplmg relatIve to spawnmg affected our results We eXamIned the effect of mcludmg a
measure of embryo senSItIVIty to mechanIcal shock as a covanate m our analyses and found
sporadIC eVIdence of an mvolvement of mechanIcal shock m our observatIOns, but a lack of run
tImmg data precluded an m-depth study of the phenomenon



PrOject Number and Title 99195 - Pnstane Momtonng m Mussels

PrIncipal Investigators Jeffrey Short and Patncla Hams, Auke Bay Laboratory, Alaska
FIshenes SCIence Center, NaTIonal Manne Flshenes ServIce, NOAA, 11305 GlacIer HIghway,
Juneau, AK 99801-8626, (907) 789-6065, Jeff Short@noaa gov

Abstract Pnstane m Pnnce WIlham Sound (PWS) mussels (Mytzlus trossulus) has been
momtored for the last 5 years to assess whether seasonal vanablhty of TIssue concentraTIons
may be related to recruItment of salmon and hemng Pnstane IS an envIronmentally perSIstent
hydrocarbon naturally produced by Neocalanus copepods m PWS These copepods account for
nearly all of the planktomc bIOmass aVaIlable as prey for zOOplanktiVOroUS fIshes dunng early
Spnng, especIally Juvenile pmk salmon dunng mitIal manne reSIdence Laboratory and fIeld
expenments have confmned that these fIshes excrete some of the pnstane mgested WIth
Neocalanus copepods m feces, and the feces are subsequently mgested by mussels The tIme
scale for pnstane accumulatIOn by mussels exposed to pnstane-Iaden feces IS a few days, and
for depuraTIon of accumulated pnstane a few weeks Momtonng pnstane concentratIOn Ill

creases m mussels dunng Spnng thus mdIcates the converSIOn of nearby copepods mto fIsh
feces, Implymg growth of the zooplanktlvorous predators RapId growth dunng early hfe
hIstory IS essentIal for hIgh survIval

Last year, manne survIval of Juvemle pmk salmon released en masse from PWS hatchenes was
found to be SIgnIfIcantly assocIated WIth pnstane concentratIOn mcreases m mussels near
hatchenes 2 - 3 weeks followmg releases Pnstane concentratIons have been momtored dunng
Spnng at a network of 30 statIOns for each of the last 5 years m PWS Hatchenes m PWS have
released most pmk salmon Juvemles m large groups of up to 130 mIlhon per group, usually
dunng May Companson of manne survIval determIned from adults retummg to these hatcher
Ies, WIth pnstane concentratIOn mcreases m mussels collected from samplmg statIOns wlthm 25
km of hatchenes before and 2 - 3 weeks followmg release ofJuvemles, showed that 33% of the
mterannual SUrvIVal vanabIlIty IS explamed by pnstane mcreases (P < 005, df =13)

These results strongly suggest that contmued momtonng of pnstane III mussels may have
predIctIve value to forecast manne survIval of hatchery-released pmk salmon The current
network of samplmg statIOns IS not optImIzed geographIcally WIth respect to hatchery loca
tIOns At the one hatchery where the geographIc locatIons of samplmg statIons are nearly
optImal, pnstane mcreases account for 82% of manne survIval (p < 0 05, df = 3) Begmnmg
Spnng 2000, addItIOnal statIons WIll be sampled near the other hatchenes to Improve geo
graphIcal coverage Annual survIval forecasts WIll be made for each of the hatchenes on a
proVIsIonal baSIS to evaluate the utIlIty of pnstane momtonng as a salmon management tool
The relatIon of these hatchery forecasts to WIld-stock survIval WIll also be evaluated, based on
concurrent pnstane mcreases at statIOns more dIstant from hatchenes ThIs may potentIally
extend the utIlIty of pnstane momtonng to WIld salmon stock management m PWS

r -
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PrOject Number and TItle 99196 Genetics of PopulatIOns of Pmk Salmon Inhabltmg Pnnce
WIlham Sound

PrmcIpal InvestIgators COOstopher HabIcht, LIsa W Seeb, James E Seeb Alaska Department
of FIsh and Game, Gene ConservatIOn Laboratory, 333 Raspberry Road, Anchorage, Alaska
99518 (Coos Hablcht@flshgame state ak us, 907-267-2169)

Abstract Pmk salmon, Oncorhynchus gorbuscha, embryos and alevms suffered mcreased
mortalIty, dIIIl1mshed growth, and a mgh mCIdence of somatic cellular abnormalItIes as a result
of spawmng ground contaIIl1nation and rearmg m oiled areas Understandmg the genetic struc
ture of affected populatIOns IS cntIcal to theIr management and conservatIOn Our goal was to
exaIIl1ne naturally occumng genetic markers to delmeate the populatIOn structure of Pnnce
WIlham Sound (PWS) pmk salmon and to provIde a genetIC basIs for fIshery management and
restoration programs Because all pmk salmon spawn at age two, even- and odd-year fISh do not
mterbreed resultmg m two genetIcally dIstinct groups PopulatIOn structure was evaluated for
each group separately

Allozyme and IIl1tochondnal DNA (mtDNA) data were collected from putative populatIOns
spawmng throughout PWS durmg 1991-1997 (total of 118 collectIOns of approxImately 100 fIsh
each) We also analyzed archIval data from 26 putatIve populatIOns made m 1976 (approXI
mately 40 fIsh each) SIxty-four allozyme lOCI were screened and 37 lOCI were used m statIStIcal
analyses for collectIOns made m the 1990's Twelve allozyme lOCI were screened and SIX lOCI
were used m statIstIcal analyses for collections made m 1976 AddItIOnally, 40 fIsh from each of
the 1990s collectIOns were screened for haplotype vanatIOn at the ND51ND6 regIOn fusmg SIX
restnctIOn enzymes, 19 haplotypes were detected

In general, both marker types showed sIIIl11ar patterns of genetic structure, but the allozyme
analySIS detected more varIatIOn than the mtDNA analySIS ThIS dIfference between the two
markers may be a result of mgher statIstical power of the allozyme data as a consequence of the
larger number of fish and lOCI analyzed SIgrnficant dIfferences were detected wlthm some, but
not all, streams from year to yeaI (allozymes even- and odd-years, mtDNA even-year), between
elevatIOns (allozymes even- and odd-years, mtDNA even-year) and between tImmgs (allozymes
even- and odd-yeals, mtDNA even- and odd-years) Although varIatIOn wlthm streams often
ovelshadowed varIatIOn among streams, some among-stream and among-regIOn vanatIOn was
detected m all analyses except the mtDNA odd-year analySIS DIfferences m the genetic struc
ture ofpmk salmon m the 1990's relative to pmk salmon m 1976, m combmatIon WIth hlstonc
hatchery practices and recent taggmg data, strongly suggest the hatchery program has had an
homogemzmg effect on genetIc populatIOn structure of pmk salmon m PWS

These fmdmgs WIll proVIde managers WIth a foundatIOn to evaluate management, conservation
and restoratIOn proposals They prOVIde remforcement for managmg pmk salmon on as small a
scale as fmanclal resources allow, as IS done presently Potential success or failure of restoratIOn
projects can be evaluated more ngorously For example, m supplementatIOn programs where
gametes are taken from adults returnmg to a stream, mcubated m protected condItIOns and
released back mto the stream, care needs to be taken not to IIl1X gametes from genetIcally dlstmct
early- and late-spawmng fish or upstream- and tldally-spawnmg fish



PrOject Number and TItle 99210 - Youth Area Watch

Prmcipal Investigators Jenmfer ChIldress, Joshua Hall, Chugach School DIStnCt, 9312
Vanguard Dnve, SUIte 100, Anchorage, AK 99507, (907) 522-7400, Fax (907) 522-3399,
Jhall@rrncronet net

Abstract Youth Area Watch IS a project desIgned to mvolve students from 9 commumtIes
around Pnnce WIllIam Sound and lower Cook Inlet m EVOS funded research actIVItIes 28
to 30 students are mvolved m the project each year Students are traIned by SCIentIsts m data
collectIOn protocol and procedures Students then collect data on a regular basIS dependmg
on the needs of the SCIentIsts Students also have opportumtIes to travel to remote SItes by
plane or research vessels to work WIth the SCIentIsts dIrectly

Youth Area Watch IS deSIgned to encourage students to become more aware of the SCIence
happenmg m theIr "backyard" Through theIr meamngful contnbutIOns to local research
projects, students start to realIze that SCIence can be an Important factor m theIr lIves They
also learn that they can have an actIve rather than a paSSIve role when It comes to SCIence

In the past year, students have been mvolved m a number of research projects mcludmg blue
mussel collectIon/pnstane hydrocarbon analySIS, surf scoter satellite trackmg, harbor seal
blosamplmg, meteorologIcal/oceanographIc data collectIon, and kIller whale momtonng
Students have also Imtlated local commumty research projects mcludmg pond restoratIons
and studIes, kIttIwake momtonng, exhIbIt contnbutIOn at the Alaska SeaLlfe Center and
coastal clean ups These local projects allow students to apply the sCIentIfIC skIlls learned
from researchers, as well as m theIr classrooms, to Issues wlthm theIr commumtIes

ThIs project IS of benefIt to students and theIr commumtles The students gam an under
standmg of how responsIble CItIzens can be stewards of the local resources InltIatmg local
projects also mstIlls a sense of responsIbIlIty for the well-bemg of the commumty The
project encourages rural young people of South Central Alaska to take on leadershIp roles
and to educate themselves about the envIronmental Issues facmg them

-.
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PrOject Number and Title 99225 - Port Grdhdm PInk Salmon Sub~I~tence Project

Prmclpal Investigators Paul McCollum, PO Box 2016, Homer, Alaska 99603, (907) 284-2233
paulam@ptlala<.,ka net

Abstract ThIs project IS helpIng to supply pInk salmon (Oncorhynchus gorbuscha) for SUbSIS
tence use In the Port Graham area dUrIng the broodstock development phase of the Port Graham
hatchery Because local runs of coho and sockeye salmon, whIch are the more tradItIonal salmon
SubSIstence resource are at low levels, pInk salmon are bemg heavily relIed on for subSIstence
The project IS helpIng to ensure that pInk salmon remam are aVailable for SubSIstence u~e untIl
the more tradItIonal speCIes are IeJuvenated By IncreasIng the fry to adult survIval of Port
Graham hatchery pInk salmon dUrIng the hatchery's broodstock development phase, more pInk
salmon can be used for subSIstence use Two prImary methods are used wIth the fIrst bemg to
mcrease marIne survIVal of hatchery fISh, 1 e , the number of hatchery released fry that return as
adults, and the other bemg to Increase the utIlIzatIOn of the adult return through mcreased mom
tOrIng The prIncIpal method bemg applIed to mcrease marme survIval IS to mcrease the SIze of
the fry prIor to release Into the WIld Rearmg the fry to at least 75 grams and preferably 1 0
gram before releasmg them can sIgmfIcantly Improve marIne SUrvIVal Due to a fIre In January of
1998, whIch deslloyed all of the hatchery pInk and sockeye salmon, there wele no hatchery adult
pmk returns m 1999 The hatchely leleased 605 mIllIon pInk ~almon In 1996111 two diffelent
groups WhICh letUIned as adults m July and August of 1997 About 205,000, or 3 3%, of the 6 2
mIllIOn fIngerlmg released In 1996 ~urvlved to leturn as adult~ In 1997 ThI~ was the hIghest
overall maune SUI vival rate for pInk salmon as well as the largest adult return to the hatchery to
date In 1997 about 920,000 fry emerged from the mcubators The productIOn group of 900,000
reached an average weIght of 1 0 gram whIle the 18,000 expeumental accelerated pmks reached
1 4 grams Both group~ were released on June 9 All of the accelerated pmks were marked wIth
an adIpose fm clIp and a coded WIre tag An estImated total of 20,471 adult pmks returned to the
hatchery m 1998 ThIs equates to a 23 % manne SUrvIVal The escapement up the POlt Graham
RIVer was 12,559 pmks and 5,092 chums (coho were not counted) The prelImInary analy<.,es of
the CWT tag data mdicates that the accelelated pInks expenenced tWIce the level of maune
survIval of the normal productIOn group The addItIOnal stIeam survey~ whIch IS the ~econd

strategy for maXImIZmg use of the adult retum through mCIeased momtorIng went qUIte well m
FY 98 & FY99 ThIs resulted In provIdmg the local Alaska Department of F1~h & Game
(ADF&G) fISherIes manager wIth addItIonal mformatIOn wIth whIch he was able to allow mOle
l;)Ubsistence and broodstock harvestmg opportumtIes wIthout JeopardIzmg the WIld e~capement



PrOject Number and TItle 99245 - Commuruty-based Harbor Seal Management and
BIOsamplmg

Prmcipal InvestIgators Moruca Riedel, ExecutIve Director, Alaska Native Harbor Seal Com
ffilSSlon, PO Box 2229, Cordova, AK 99574 (907) 424-5882 emaIl aksealmr@ptIalao;;ka net

Dr VickI Vanek, WIldlIfe BIOlogIst, DIVISIOn of SubsIstence, ADF&G, 211 MIssIOn Road,
KodIak, Ak 99615-6399 (907) 486-1833 emaIl vvanek@flshgame state ak u'>

Abstract ThIS project contmues work supported through prevIous harbor seal (Phoca vltulma)
restoratIOn projects A bIOlogical sample collectIOn program, Implemented m FY96 Will con
tmue Village-based technIcians are selected by the Alaska NatIve Harbor Seal COffiffilsslon
(ANHSC) and traIned by the Alaska Department of FiSh & Game to collect samples from SUbSIS
tence caught seals The samples are transported to Anchorage or Kodiak for further samplmg
and dlstnbutIOn to partlclpatmg SCientists for analysis

The mitIal study area mcluded Villages m Pnnce Wilham Sound where a contmumg declme m
the harbor seal populatIOn has been documented The study then expanded to mclude the lower
Cook Inlet Villages then to the Kodiak Island area m FY97 Tills year, through EVOS, the study
expanded to mclude Chlgruk Lake and Alaska Perunsula Villages In addItIOn, the ANHSC was
awarded a grant from the North PacIfIc Maune Research IrutIative to further expand the scope of
the samphng and NatIve mvolvement to mclude Villages located m the AleutIan Islands and the
Benng Sea An additIOnal fundmg source from the NatIOnal Manne Flshenes Service was
provided to Implement the project m Southeast Villages

NatIve hunters are m an excellent pOSItIon to aSSIst m SCientIfiC studies by provldmg bIOlogical
samples from SubSistence taken manne mammals SubSistence hunters are tIamed usmg proto
cols developed by the ADF&G SubSIstence, ANHSC, the Umverslty of Alaska Sea Grant Pro
gram, and the UAF Museum A detaIled manual IS used dunng the trammg seSSIOns A student
mtem at the ANHSC office assembles bIOsamplmg kIts and Dr Vanek demonstrates the samplmg
technIques and use of eqUIpment Research results are shared through bIannual ANHSC newslet
ters

•

Tills program supports collaboratIOn between SubSistence hunters of harbor seals, SCIentIsts, and
Iesource management agencies willIe promotmg co-management Hunters have an opportumty to
become directly mvolved m research and conservatIOn efforts and share their vast traditIonal
knowledge With Youth Area Watch partiCipants To date, 79 hunters throughout the State have ::.
been certifIed to collect bIOlogical samples and over 185 samples have been collected and
archived We have found that the overall conditIOn of the seals harvested has been generally
healthy Archives such as museum collectIons ate CI UCIaI to the study of long-telm change We ~ ~

know that molecular methods such as DNA sequencmg and stable Isotope analySIS have become
profoundly useful and that ultra cold storage preserves a broad SUIte of bIOcheffilcal charactens-
tICS Therefore, the accumulatIOn of large, well documented, senes of frozen specilllens from
illgh-trophIc-Ievel consumers can prove Vital to the evaluatIOn of environmental change
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PrOject Number and Title 99247 - Kametolook RIver Coho Salmon Restorauon Project

Prmclpal InvestIgators LIsa Scarbrough, Alaska Department of FISh and Game, SubsIstence
DIVIsIon, 333 Raspberry Road, Anchorage, Alaska, 9951, (907) 267-2396,
lIsa scarblough@fII)hgdme state dk Ul)

James McCullough, Alaska Department of FISh and Game, CommercIal FIshenes DIVISIOn, 211
MIssIOn Road, KodIak, Alaska, 99615, (907) 486-1813,jlm_mccullough@flshgame state ak us

Abstract SubsIstence users from the remote South Alaska Penmsula NatIve VIllage of
Perryville noted declrnes m the coho salmon (Oncorhynchus kzsutch) run m the Kametolook
River srnce the Exxon Valdez 011 spIll (EVOS) The Trustee CouncIl began fundmg thIs project m
Federal FIscal Year 1997 wIth the rntent of restonng the run to hlstonc levels ThIS project IS a
contInuatIOn of an evaluatIve phase of the project funded through the EVOS cnmmal settlement
(Grant 2168588) Although data were not avarlable or lIIDlted before the salmon declme, It was
determmed that mstream mcubatIOn boxes m conjunctIon WIth commercIal and SubsIstence
harvest restrIctIOns were the preferred restoratIOn altemauves

Involvement by the vIllagers of PerryvIlle and use of tradItIonal knowledge are an mtegral part of
restorrng the Kametolook River coho salmon as a SubsIstence resource As part of the commuruty
mvolvement, an aquanum has been set up where students partIcIpate m mcubatmg eggs and
releasmg fry mto the Kametolook RIver Srnce 1997, more than 125 coho salmon fly have been
released annually from the school project In 1999, eggs were agarn placed m the aquanum,
students WIll release any Iesultant fry m May 2000 In addItIon, the PerryvIlle VIllage CouncIl
has hued local aSSIstants that aSSIst ADF&G WIth fIeldwork mcludrng genetIC and pathologIcal
samplmg, mcubatIOn box mstallatIOn and morutorrng, egg takes and mcubatIOn technIques, and
year around morutonng of the enVIronment

Annually, smce November 1997, coho salmon eggs have been placed m two Kametolook Rivel
mstream mcubatIOn boxes Smce, 1997, the Kametolook RIver coho escapement has shown
some Improvement The mcreased escapement IS belIeved to be partIally attnbuted to self
Imposed muvel harvest restnctIOns by the VIllagers and commelclal flshmg restnctIOn~ m manne
waters All facets of tills project should provIde suffICIent escapement wltilln two coho lIfe cycles
for SubsIstence and spawnmg reqUIrements



PrOject Number and TItle 99252 - InvestIgatIOns of GenetIcally Important ConservatIOn Uruts
of SpecIes Inhabltmg the EVOS Area

PrIncIpal InvestIgators James E Seeb, LIsa W Seeb, Jeffrey Olsen, and Dan Moore, Gene
ConservatIOn Laboratory, DIvIsIon of CommercIal Flshenes, Alaska Department of FIsh and
Game, 333 Raspberry Road, Anchorage, Alaska, 99518 (907) 267-2385,
Jlm_Seeb@fishgame state ak us

Abstract The commercIal flshmg mdustry m the Gulf of Alaska spIll area underwent radIcal
alteratIOns from the Impacts followmg the 1989 Exxon Valdez 011 spIll Area closures, specIes
closures, and pnce fluctuatIons cumulatIvely affected both the mdustry and the target specIes
Understandmg of the genetIc structure of dIscrete stocks IS a central feature of conservatIon and
restoratIOn of commercIally explOIted flshenes resources, and mformatIOn concerrung the com
plex mteractIOns between the genetIc structure of manne specIes and the oceanographIc and
envIronmental factors IS partIcularly lackmg

Three classes of genetIc markers, allozymes, mtDNA, and ffilcrosatelhtes, were used to exaffilne
spatIal and temporal genetIc dIversIty m Walleye Pollock (Theragra chalcogramma) from the
Gulf of Alaska (Pnnce WIlham Sound and ShelIkof StraIt) and Benng Sea (Bogoslof Island)
Three spawmng locatIOns were sampled m 1997 and 1998 The mtDNA data showed sigruficant
"basm level" stock structure m the 1997 samples EstImates of F

ST
(a relatIve measure of the

amount of genetIc dIfference) were sigrufIcantly greater than zero (P<O 005) for Gulf of Alaska
vel sus the Benng Sea populatIOns but was not greater than zero for the two Gulf of Alaska
populatIOns The other two marker classes revealed no SIgnIfIcant genetIc dIfferences ill 1997
In contrast, estImates of FST from the allozyme data were sigruficantly greater than zero for two
parrs of populatIOns sampled m 1998 (Pnnce WIllIam Sound and Bogoslof Island, P < 0 OS,
Pnnce WIllIam Sound and Shehkof Strait, P<O 005) Interestmgly, the "basm level" stock
structure revealed by the mtDNA m 1997 was absent m 1998 and the ffilclOsatelhtes agam
showed no sigruficant genetIc dIfferences between populatIOns These Iesults suggest that
Important genetIc dIfferences may eXist between these populatIOns but that these dIfferences are
not temporally stable Nevertheless, further genetIc analyses may be very helpful m elucldatmg
the complex mteractIon of lIfe hIstory and demographIcs mfluencmg stock structure

We are also mvestigatIng the heavIly explOIted black rockfIsh, Sebastes melanops usmg both
ffilcrosatellite and mtDNA analyses Black rockfIsh were collected from throughout the Gulf of
Alaska regIOn WIth SItes rangmg from Washmgton Coast to AleutIan Cham Analy~es of
mtDNA showed lIttle variabIlIty across the entire range of the study, so effOIts wele dIrected
towards ffilclOsatellIte analyses We have developed tetla-nucleotide ffilcrosatelhtes pnmers
from black rockfIsh (Sme) In addItIOn, pnmers from other Sebastes specIes have been sCleened
and mcorporated mto a IS-locus muhtplex panel Prehffilnary data mdlcate that populatIon
structure of black rockfIsh may follow an IsolatIOn by dIstance model with gene flow among
adjacent populatIOns, but sigruficant dIfferences m allele frequencIes eXIst between geographI
cally dIstant populatIOns
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PrOject Number and TItle 00256B - Sockeye Salmon Stockmg at Solf Lake

Principal Investigators Dan GIllIkm, GlacIer Ranger DIStrICt, POBox 129 GIrdwood, AK
99587 (907) 783-3242

JIm Edmundson, LImnology Laboratory (ADF&G), 3428 Kahfornsky Beach Rd #8 Soldotna,
AK 99669 (907) 262-9368

Abstract ThIS project IS desIgned to benefIt SubsIstence users of Western Pnnce WIllIam Sound
Solf Lake has been recognIZed for many years as an opportumty to establIsh a self-sustaImng
sockeye salmon run The stockmg program began m 1997 and WIll contInue untIl the year 2002
ModIfIcatIons to the two outlets to control water levels are complete However, further modIfICa
tIons to the eastern channel are stIll reqUIred to ensure adult returns to Solf Lake

Solf Lake IS a clear approxImately 150-acre lake located In Hemng Bay on Western KnIght
Island Based on hlstoncal IImnologIcal data from the 1980's, stream survey data collected In
1996, and analysIs of current IImnologIcal data It IS reasonable to expect that the lake IS capable
of supportmg a sustaInable sockeye populatIon Based on the aVaIlable spawmng area, It IS
estImated that SolfLake could sustaIn a run of approxImately 10,000 sockeye salmon An es
capement goal of approXImately 4,500 fISh would be reqUIred to fully seed the system WIthout
depletIng the zooplankton populatIOns, leaVIng 5,500 sockeye aVaIlable for harvest Currently
stockmg levels are 100,000 fry ThIs meets the project objectIve whIle takIng a conservatIve
approach to stockIng actIvItIes

ADF&G surveyed SolfLake m 1985/1986 as part of a lake mvestIgatIon study Results from the
fish survey and the compOSItIon and bIOmass of the zooplankton populatIons suggested that the
lake was fishless The survey also documented that water was flowmg through the western outlet
due to an mcomplete seal at the old dam structure and IdentIfied three mmor bamers to fish
passage m the eastern channel The eastern outlet to the lake reqUIred reconstructIon of the
"rrngatIon type" control dam, thIs work was completed m 1997 Dunng the 1998 field season
Forest ServIce personnel completed the mstallatIon of the dIverSIOn weIr structure at the lakes
western outlet Dunng the1999 field season, both structures were mspected for servIceabIlIty and
found operatIOnal and showmg lIttle SIgn of wear

An engmeenng survey and prelImmary deSIgn for the fishway Improvement In the eastern outlet
was completed mAugust of 1999 and approved by the RegIOnal Engmeer The fishway IS de
SIgned to proVIde sockeye salmon passage mto Solf Lake at moderate flows The deSIgn calls for
two Alaska Steepasses WIth concrete head walls and footers The upper steepass WIll spIll mto an
excavated sectIon ofbedrock lIned WIth concrete to form a watertIght trench AddItIonally five
step pools WIll be created by the mstallatIOn of notched concrete werrs

ADF&G momtored smolt out-mIgratIon at the eastern outlet WIth a total collectIon weIr dunng
the Spnng of 1999 Less than 200 smolt were captured emIgratmg from SolfLake raIsmg con
cerns that smolt were eIther emIgratmg prematurely (age O's) or not survIvmg A hydroacoustIc
survey of the Lake was conducted In September revealmg few targets Results from the survey
are prellIDlnary and dISCUSSIOns are occumng to address the SItuatIOn



PrOject Number and TItle 99263 - Assessment, ProtectIOn, and Enhancement of Wildstock
Salmon m the Lower Cook Inlet

PrmcIpal InvestIgator Walter Meganack, Jr, Port Graham CorporatIon, PO Box 5569, POlt
Graham, Alaska 99603

Abstract In 1999, the success of the Port Graham FIshpass and the Wmdy Creek Ponds was
momtored The two projects were completed m 1998 The Port Graham Flshpass, consIsted of
the constructIOn of fIve dams thereby removmg a natural bamer to spawnmg on the Upper Port
Graham RIver The second project was the constructIOn of two wall-based reanng ponds for
coho salmon Oncorhynchus klsutch on Wmdy Creek Left

The Port Graham RIver FIshpass momtonng was undertaken by deslgnatmg stream reaches
from the 1997 mventory and obtammg hIstone mformatIOn for Port Graham RIver from ADF&G
COMFISH m Homer Forms used for momtonng by foot surveys noted all anadromous fIsh
specIes (coho targeted specIes), locatIOn, number of fish (mcludmg carcasses m later surveys)
The stream reaches mventoned were down nver from the 9 5 ffille brIdge to the fishpass and then
from the fiShpass to the 6 5 rmle bndge and from 6 5 to the nver mouth Spot counts wele made
at the fishpass as needed Surveys were made m July, August, September and October The start
of the coho run and the water heIght were deteiffilmng factors for the tlffilng of the surveys The
data and mformatIOn from the surveys WIll be gIven to the Alaska Department of FISh and Game,
CommercIal Fishenes DIVISIOn, m Homer and the Port Graham Hatchery

On the Wmdy Creek Left Reanng Ponds the plantmg of local vegetatIOn (WIllows and alders) m
and around the rearmg ponds was completed m July Spruce and alder branches were put m the
ponds as cover for the fry and smolt Due to a leaky substrata type pond #1 reqUIred a substan
tIal pond 1mer that was mstalled m July Slit was added later to plug the leaks DIssolved oxygen
and water temperature were measure m late August and October and fry surveys usmg baIted
mmnow traps to detefffilne speCIes compOSItIon, length and relatIve abundance were made at the
same tIme Pond #2 had over 300 coho fry usmg It m October

MInOl repaIrs and adjustments were made to both the darns and ponds Surveys to October 1999
mdlcate that both these projects are succeedmg

•



PrOject Number and TItle 99273 - Scoter lIfe hIstory and ecology LmkIng satellIte telemetry
wIth tradItIOnal ecologIcal knowledge

Prmclpal Investigator Damel H Rosenberg and MIchael J Petrula, Alaska Department of
FIsh and Game, 333 Raspberry Road, Anchorage, Alaska 99518, (907) 267-2453, Fax. 907/267
2433, e-mail dan_rosenberg@fIshgame state ak us

Abstract ThIs project IS studymg the dIstnbutIOn, seasonal movements, and mIgratIOn patterns of
surf scoters (Melamtta perspzczllata) and whIte-wmged scoters (M fusca) that WInter-m or mIgrate
through Pnnce WIlham Sound (PWS) Tlus mformatIOn IS bemg combmed WIth tradItIOnal eco
lOgICal knowledge (TEK) Scoters, known locally as "black ducks" are an Important SubSIstence
resource to the reSIdents of PWS and lower Cook Inlet (LCI) TEK was obtamed from reSIdents m
the VIllages of TatItlek, Chenega Bay, Port Graham, Nanwalek, and SeldOVIa

Usmg floatIng mIst-nets and decoys we captured 90 surf scoters and 77 whIte-wmged scoters m St
Matthews Bay In late-Apnl and early May 1999 wlule they congregated to feed on the roe of
spawmng PaCIfIC hernng (Clupea pallasz) A vetennanan surgIcally Implanted satellIte transmIt
ters m 18 surf scoters and 13 white-wmged scoters Of these, 5 female and 3 male surf scoters and
5 female and 2 male wlute-wmged scoters ~urvived beyond two weeks Post-surgIcal mortalIty
rates were 52% Due to post-surgIcal mortalIty some transmItters were Iecovered and re-deployed
We recovered 9 tranSmItters flOm blrd~ that had been predated or scavenged

The movements of scoters were morutored every two to fOUl days For surf scoters we Identified
nestIng areas m the MackenZIe and Anderson River watersheds m the Northwest Terntones of
Canada, Old Crow Flats m Canada's Yukon TerrItory, and the Yukon Flats NatIonal WIldhfe Ref
uge, Alaska Moltmg areas were IdentIfIed m Norton Sound and Kotzebue Sound and KuskokwIm
Bay (mouth of the KuskokWIm RIver) m western Alaska Wmtenng areas were IdentIfIed m PWS
and BntIsh ColumbIa

For wlute-wmged scoters we IdentIfIed nestIng areas m the MackenZIe and Anderson River water
sheds In the Northwest Terntones, moltmg areas m the Beaufort Sea (Canada), lower Cook Inlet,
and Bnstol Bay, Alaska, and wmtenng areas m Pnnce WIlham Sound and Port Mollel on the
Alaska Pemnsula One female dIed at Tetlm Lake, Alaska dunng mIgratIOn AddItIOnal mforma
tIon on the timIng and routes of mIgratIOn was also obtaIned One surf scoter and 4 wlute-wmged
scoter tranSmItters were still actIve as of December 1, 1999 Future efforts WIll focus on Identlfy
mg the causes and reducmg the mortalIty of surgIcally Implanted buds

TEK mdlcates that all three speCIes of scoters have declmed m PWS WIth the lack of ~coters m
the Tatitlek Narrow~ bemg the most notIceable Some of the declme may be a result of change~
m dIstnbutIOn and not solely m abundance In general, the declme m hernng stocks IS a pnmary
factor responSIble for declmmg numbers and changmg dIstnbutIOn of sea duck populatIons In
PWS Black scoter (M mgra) populatIons have exlublted the greatest declIne m LCI The
declIne m clams after the 1964 Alaskan earthquake, the re-populatmg of sea otters m PWS and
LCI, and the Exxon Valdez oil spIll's deletenous effect on mtertIdal organIsms are belIeved to
have contnbuted to declmmg scoter populatIOns No specIfIC values can be aSSIgned to these
parameters



PrOject Number and TItle 99278 - Development of an EcologIcal CharactenzatIOn and Site
ProfIle of the Kachemak Bay WatershedILower Cook Inlet Area

Prmcipal InvestIgators Glenn Seaman (PI), Kachemak Bay NatIOnal E<;tuanne Re..,earch
Reserve (KBNERR), ADFG, 333 Raspberry Road, AnchOlage, Ala~ka, 99518, (907) 267-2331,
glenn <;eaman@fI<;hgame ..,tate dk m

Coowe Mos~ (Project Coordmator), KBNERR, 202 West PIOneer Ave, Anchorage, Alaska,
99603, (907) 235-4799, coowe mo<;<;@fIshgame state ak u<;

Abstract The Kachemak Bay EcologICal CharactenzatIOn Project (KBEC) I~ a collaboratIve
project between the KBNERR and NatIOnal OceanIC and Atmosphenc AdrmmstratIOn (NOAA)
Coastal SeIVIces CenteI ThIS project WIll collect, synthesIze, analyze, and document aVailable
phySIcal, bIOlogIcal, and human Ol ..,OCIoeconormc mformatIOn on the Kachemak BaylLoweI
Cook Inlet dlea The overall project WIll Iepresent a snapshot of and a gUide to locate additIOnal
mformatIOn on the Kachemak BaylLower Cook Inlet Ecosystem The mam products are bemg
produced m electrOnIC format (hypertext markup language WIth selectIve use of compact com
puter dIsk - CD - and Internet media) Three mam project components of the overall project
mclude (1) the ecosystem narrative descnptIOn, (2) a spatIal data component usmg a GeographIc
InformatIOn System (GIS), and (3) the annotated bIblIOgraphy and research summary/trackmg
system InJUled Iesources and serVIces mclude all resources mJured by the spIll (except cutthroat
trout, Dolly Varden, and AB kIlleI whale pod) and all the lost or reduced serVIce~ ThI~ project I~

supported WIth fundmg flOm NOAA and the EVOS Trustee CouncIl, WIth EVOS fund~ dIrected
to assIstmg m the development of the GIS and biblIogIaphy components of the oveIall plOJect

WIth respect to oveIall plOgress, the KBNERR has (1) completed a summmy of GIS data
aVailable fOl the study mea, (2) developed a web page (see http //www ,>tate ak u<;lcldfg/kbec) for
the project to mclude GIS data and assocIated metadata (1 e , mfOlmatIOn about the data), (3)
completed over half the narratIve component of the project, (4) developed a prototype for the
proJect, and (5) collected approxImately 900 bIblIographIc references for the Kachemak Bay/
lower Cook Inlet AIea, approxImately 45 percent of WhICh have been annotated WIth re~pect to
the biblIogIaphy, we expect the fmal plOduct to mclude clo~e to 1000 Ieference~, WIth from 60 to
80 percent of the IefeIences annotated The bIblIography WIll be pIesented m ~edlchdble form
usmg Procite The overall project IS expected to be completed m draft fOlm by September 2000
for trammg and useI mput m the fall, WIth the fmal project completed and aVailable on both the
CD and Intelllet no lateI than MaIch 2001 ThIS product WIll form an Important tool for research
ers, managers, educatOls, and the general publIc It the mtent of the KBNERR to penodically
update the product

•
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PrOject Number and TItle 99290 - Hydrocarbon Data AnalysIs, InterpretatIOn, and Database
Mamtenance for RestoratIOn and NRDA EnvIronmental Samples AssocIated WIth the Exxon
Valdez 011 SpIll

Prmclpal Investigators Bomta D Nelson and Jeffrey W Short, Laboratory, Alaska Fishenes
SCIence Center, Natlonal Manne Fishenes ServIce, NOAA, 11305 GlacIer HIghway, Juneau, AK
99801,907-789-6071, Bomta Nelson@noaa gov

Abstract ThIs project IS an on-gomg servIce project provldmg data and sample archIvmg
servIces for all samples collected for hydrocarbon analysIs m support of Exxon Valdez 011 SpIll
Trustee CouncIl projects These data represent samples collected smce the 011 spIll m 1989 to the
present and mclude envIronmental and laboratory Response (Natlonal Resource Damage Assess
ment - NRDA) and RestoratIOn data AddItIOnally, we prOVIde mterpretlve serVIces for the
hydrocarbon analyses The data are orgarnzed mto three matrIX types tlssues (representmg 70
specIes), sedIment and seawater samples collected from approxunately 400 locatIOns m or near
the spIll area or m laboratory facilItles m the State of Alaska The analytIcal results mclude
concentratIOns of 63 hydrocarbons, summary statIstlcs for the evaluatIOn of the hydrocarbon
sources and laboratory qUalIty control data Features of the database mclude IdentIfIcatIon
samples collected for analysIs, presentatIOn of results m dry or wet weIght, correctIOn for method
detectIOn hffiltS of the analytes Two verSIOns of thIs data eXist The archIval database, named
PWSOIL, IS mamtamed m REASE and ACCESS formats and contams all mformatlon Ielatmg to
collectIOn, shIppmg and handlmg, and analySIS of data collected for NRDA and RestoratIOn
efforts A publIc release of thIs dataset The Exxon Valdez all SpIll of 1989 StatelFederal Trustee
Hydrocarbon Database (EVTHD) whIch contams only the mformatlon from analyzed samples IS
avaIlable on dIskette or CD-ROM m a stand alone applIcatIOn wntten m VISUal BasIC ThIs
dataset IS aVaIlable from the pnnclpal mvestIgator, Bomta Nelson Updatmg the database and
sample archIval IS an on-gomg, yet scaled back program



PrOject Number and TItle 99306 - Ecology and DemographIcs of the PaCIfIc Sand Lance m
Lower Cook Inlet, Alaska

Prmclpal InvestIgators MartIn Robards, Memonal Uruverslty of Newfoundland, St Johns,
Newfoundland, Canada, martm_robards@nbs gov

John F Platt, Alaska BIOlogIcal SCIence Center, BIOlogIcal Resources DIVISIon, US GeologIcal
Survey, 1011 East Tudor Road, Anchorage, Alaska 99503, (907) 786-3549, John_pIatt@usgs gov

Abstract Sand lance are one of the pnnclple forage fISh speCIes found m the Gulf of Alaska and
are the dommant fISh m many nearshore commumt1es DespIte theIr Importance, there IS a lack
of mforrnatIOn pertammg to theIr lIfe hIstory and envIronmental requIrements ThIS project was
Imt1ated to assess the ecology and demographIcs of sand lance m lower Cook Inlet Sand lance m
Kachemak Bay showed no sexual dImorphIsm Most matured m theIr second year, males earlIer
m the season than females, but females (31 %) attamed a hIgher gonadosomatIc mdex than males
(21 %) Sand lance spawned mtertIdally once each year m late September and October on fme
gravel or sandy beaches soon after the peak m seasonal water temperatures Schools were dOmI
nated 2 1 by males as they approached mtertldal SItes where spawmng has occurred for decades
Sand lance spawn vIgorously m dense formatIOns, leavmg scour PItS m beach seillments Fecun
illty of females (93-199 mm) was propotIOnal to length, rangmg from 1468-16,081 ova per
female About half the school fecunillty was denved from age 1 females (55% of school by
number) Mean dry weIght energy values of sand lance peaked m spnng and early summer
(2091 kJ/g for males, 21 08 kJ/g for females), then declIned by about 25% dunng late summer
and fall Late summer declInes m energy denSIty paralleled gonadal development Gender illffer
ences m energy denSIty (males<females) were only apparent from Aug to Oct Juvemle sand
lance exhIbIt a relatIvely constant protem to lIpId ratIO untIl they reach 80 mm fork length,
thereafter lIpId proportIOns mcreased Energy denSItIes of Juverules mcreased from a mIrumum of
1667 kJ/g to a maxImum of 19 68 kJ/g, and were hIgher than adults m late summer
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PrOject Number and Title 99311 - PacIfIc hemng prodUCtIVIty dependencIes m the Pnnce
WIlham Sound ecosystem detemnned WIth natural stable Isotope tracers

Pnnclpal Investigator Thomas C Khne, Ir ,Ph D ,Pnnce WIlham Sound SCIence Center,
PO Box 705, CordovaAK 99574,907-424-5800 (tel) -5820 (fax), tklme@pwssc gen ak us

Abstract PossIbly the most surpnsmg fmdmg of the Sound Ecosystem Assessment project
(SEA) was that Pnnce WIlham Sound (PWS) hemng and other fIshes have sIgmfIcant depen
dence upon orgaruc carbon that IS generated m the Gulf of Alaska (GOA) rather than PWS The
advectIve regIme connectmg the northern GOA WIth PWS may thus affect recruItment and
nutntIOnal processes m PaCIfIc hemng, Clupea pallasz ThIs project was the fIrst step to effect a
better understandmg of thIs fundamental enVIronmental process by ISOtOPICally analyzmg a tIme
senes of hemng, thus expandmg the SEA data that suggested the role of GOA carbon m PWS
PrOject 311 was thus funded to expand the ISOtOPIC data senes aVaIlable from project 320I (SEA)
to proVIde a total four-year tIme penod, 1994-1998, correspondmg to one penod m the CyClICIty
of hemng populatIon abundance m Pnnce WIllIam Sound

SpatIally-defmed food source regImes for Juvemle hemng m PWS were charactenzed by natural
carbon and mtrogen stable Isotope abundance Phytoplankton m PWS and the adjacent GOA
fractIonated stable carbon Isotopes e3Cfl2C) dunng CO

2
uptake dIfferently HerbIVOrous

Neocalanus copepods, a proxy for pelagIc carbon sources, from GOA conSIstently had illstmc
tIve 13Cfl2C content compared to those from PWS Furthermore, 13Cfl2C content of GOA carbon
underwent excursIOns of 6%0 (relatIve to the mternatIonal stable Isotope standard) among years
whereas PWS vaned lIttle Smce Juvemle hemng reflected the GOA changes and tended to
ISOtOPIC SIgnatures more SImIlar to GOA carbon than PWS, It IS deduced that Gulf productIOn
dnves theIr food webs VanabIhty m affImty for GOA carbon, whIch dunng 1994-98 ranged
from -50% to near 100%, IS postulated to vary m accordance to cross-shelf transport processes

Hemng 13Cfl2C content suggested that localIzed regImes may develop dunng the summer Fall
and wmter storms had a homogemzatIon effect upon these regImes as eVIdenced by convergence
m fIsh 13CJlZC content among four PWS SItes observed m tIme senes Thus localIzed feeillng
regImes occurred WIthIn narrow tIme scales However, the food source changes that occur on
annual tIme scales were of greater magmtude and persIsted mto the fall IsotoPIC analySIS may
yIeld a greater understandmg of how phYSICal forcmg Impacts economIcally Important speCIes
wIthm the PWS pelagIC ecosystem WIth the goal to further predICtIve capabIlIty needed for
management

That hemng are subject to changes m carbon flow occumng between GOA and PWS was the
case WIthIn the tIme-frame of the project Long term changes suggested by the recently recog
mzed regIme shIft phenomenon suggest ISOtOPIC analysIs as a tool for eXamImng the GOA-PWS
lmkages In longer tIme frames



PrOject Number and TItle 99314 - Homer Mmmer Park HabItat Rest01atIOn PlOject

Prmcipal Investigators, DavId E Enkson, Dames & Moore, PO Box 15204, Futz Cleek, AK
99603, 907235-3487 ANCDEE@Dames com

Jon Isaacs, Kim Monls, Pat Buttler, PE, Dames & Moore, 5600 B Street, Anchorage, AK 99518

Abstract The Homer Manner Park HabItat RestoratIOn Project IS a commumty-ba~ed project to
mvestigate OppOi tumties of re~toung an mtel tldal area, referred to as Manner Pdfk Lagoon, at the
base of the Homel SpIt WhIch suffeled damage as a result of the Exxon Valdez 011 ~pIll ThI~

project was an opportumty for dIrectly restonng the mjury caused by the response to the Exxon
Valdez oil spill, but also as a replacement for and enhancement of mjured mtertidalle~ourcesm
other areas affected by the spIll The pnnclple objectlve of thIs project was to develop a NatIOnal
EnVIronmental PolIcy Act (NEPA) document that would provIde a feasIble project to restore or
rehabilItate the mtertldal commumty of the lagoon ThIs project was to "mcrease, preserve, and
protect a dIverse feedmg habItat for ffilgratmg shorebIrds" AddItional ObjectIves mcluded develop
mg a way to enhance the recreatlonal use of the area m an envIronmentally compatlble manner and
to discoUIage the use of the area by lmge-bodled bIrds, whIch could affect mrcraft sclfety

In developmg the EnvIronmental As~essment, ~everal aitelllatives were mvestigated to enhclnce,
preserve, and protect the mterudal habItats m Marmel Pmk Lagoon, plOmotmg the u~e of the clied
by shOiebIrd~ and encouragmg compatIble IeCIeatIOnal use of the area Altelllatlve" mcluded
IetentIOn of wdtel m the lagoon, phY~ICcllly modIfymg the substrate of the ldgoon, dledgmg ~dlld

and giavel flOm the lagoon, IeestablIshmg the connectIon WIth Mud Bay to the east, remf01cmg the
eXlstmg entldnce, dnd mamtammg the eXIstmg hclbitat through conservatIOn easements

Baselme studIe~ of the majOl habItats m Mdlmer Park wele conducted to document the phySIcal
and bIOlogICcl1 enVllonments of the plOject mea mcludmg marme habItats, wetland a~sessment,

mverteblate SUI vey, fISh survey, and observatIOns on bIrd use Coastal engmeeung ~tudies were
conducted to develop feasIble project altelllatIves mcludmg modelIng of tidal CUllent and ~edlmen

tatIOn analysI~

The pnmary Issue rmsed dunng the scopmg process was Marmer Park Lclgoon I~ locclted near the
western end of Runway 03 at the Homer AIrport The FAA\ AdVISOry CIrcular on Hazmdous
WIldlIfe Attiactants on 01 Near AIrpOrtS CAe No 150/5200-33) recommends that any land u~e

practlces WhICh aUlact, sustam, or cause hazardous WIldlIfe to cross the approach 01 departmg
arrspace of an dlrport not occur withm 5 mtles of a runway Thelefore, any project alternatIve that
would mclude enhancement Ol modIfIcatIon of the lagoon WIth the stated purpose of dttlactmg
more sh01ebirds or watedowl would be m dIrect conflIct WIth these gmdelme'>

Because of the stated 0ppo~ItIOn of the FAA to enhancmg habItats whIch would potentially attract
hazardou<, WIldlIfe near runways, a Plefened AlternatIve was selected WhICh pieserve" the hdbltat
m Marmel Park Lagoon through conservatIOn easements on CIty-owned lands dlld Iecommends
conservcltIOn easements on pnvately held propeltles m the lagoon No enhancement of habItat IS
propo~ed EducdtlOncll SIgns dle ~uggested fOl encouragmg enVIronmentally compatIble recreatIon
m the area ThIs Aitelllatlve would preserve and protect thIs valuable resource m perpetmty as
WIldlIfe habItat for ffilgratmg shorebIrds



PrOject Number and TItle 99320 - Sound Ecosystem Assessment (SEA)

PnncIpal InvestIa:ator Robert T Cooney (RetIred), InstItute of Manne SCIence, UmversIty of
Alaska FaIrbanks, FaIrbanks, Alaska 99775-7220, e-maIl wmdsong@montanacom

Abstract Funds were proVIded m 1999 to complete a synthesIs of SEA fmdmgs and to submIt
and respond to a final report of all work The smgle, mtegrated bundle of draft fmal reports was
submItted m late June, and a package of manuscnpts placed III reVIew for the Journal Fzshenes
Oceanography m early November

PnncIpal SEA findmgs were presented and dIscussed at the March, 1999, EVOS publIc work
shop m Anchorage - Legacy ofan Ozl Spzll 10 Years After Exxon Valdez These fmdIngs m
cluded seasonal aspects of the phYSICal and bIOlOgIcal oceanography of Pnnce WIllIam Sound,
cntIcallInkages between Juvemle pmk salmon and hemng populatIons and theIr growth enVIron
ments, the effects of plankton_modIfIed predatIon on Juvemle fIsh SUrvIVal, and mSIghts about
ecologIcal factors affectmg the health and sustaInabIlIty of pInk salmon and hemng stocks
Numencal models were developed to charactenze ocean state (currents, temperature and salIn
Ity), the plankton productIOn cycle, prey/predator relatIOnshIps mfluencmg pmk salmon SUrvIValS
dunng early manne reSIdence, and hemng larval dnft and Juvemle overwmtenng bIoenergetIcs

SEA IS developmg a 30-mIn VIdeo detaIlmg the 5-year study and ItS fmdmgs for the publIc ThIs
VIdeo IS expected to be completed m early 2000



PrOject Number and Title 99320M - PhysIcal Processes Influencmg the BIOlogICal Compo
nents of Pnnce WIlham Sound, Alaska

Prmclpal Investigator Shan L Vaughan, Pnnce WIlham Sound SCIence Center, POBox
705, Cordova, Alaska 99574, (907) 424-5800

Abstract Pnnce WIlham Sound (PWS) IS a small, subarctlc, semI-enclosed sea, located along
the northern Gulf of Alaska (GOA) coast The roughly 400 to 450m deep central basm IS sur
rounded by mountams, glaCIers, coastal nvers, and numerous bays and fjords, whIch serve as
nursery habItats for larval and Juvemle fISh The mam connectIOns between the Sound and the
northern GOA are Hmchmbrook Entrance to the east and Montague StraIt to the west The hIgh
bIOlgIcal productIOn m PWS supports several large Alaskan fIshenes Three phySIcal processes
that Impact the bIOlogIcal components of PWS are descnbed here surface stratIfIcatIon and
frontal formatIOn, upper layer cIrculatIOn, and exchange between the northern GOA, PWS and
the PWS nearshore bays and fjords StratIfIcatIOn forms ImtIally m March m the PWS nearshore
regIOns In Apnl, stratlfIcatIOn due maInly to surface freshemng forms m the northern central
Sound The northern stratIfIed layer and the assocIated denSIty front often perSIst through June,
but mterannual dIfferences occur, whIch may account for dIfferences m the strength and duratIOn
of the spnng phytoplankton bloom In spnng and summer, cIrculatIOn m the central Sound can
be cyclomc or antlcyclomc September IS charactenzed by a cyclomc CIrculatIon and Isopycnal
dOmIng m the central Sound, WIth lIttle mterannual vanabIlIty Transport from the central Sound
to a nearshore bay or fjord, or from one bay or fjord to another IS common The central Sound
cIrculatIOn may promote dIspersIOn of plankton and larval fISh populatIOns In summer through
early fall, the dOmInant upper layer « 150m) GOAIPWS exchange pattern IS outflow at
Hmchmbrook Entrance and mflow at Montague StraIt, although offshore easterly wmds tend to
produce surface Ekman layer mflow at both locatIOns Inflow from the GOA could mtroduce
addItlonal zooplankton mto PWS, or flush eXIstmg PWS stocks out mto the Gulf At
Hmchmbrook Entrance, northward transport IS maXImum m late fall through wmter
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PrOject Number 99320N - Sound Ecosystem Assessment (3~parts)

PrOject Title 1 Co-occurnng patches of walleye pollock (Theragra chalcogramma) and zoop
lankton m Pnnce WIllIam Sound, Alaska, USA

Prmclpal Investigators Geoffrey B Stemhart, G L Thomas and Jay KIrsch

Abstract We conducted two acoustic surveys of Pnnce WIlliam Sound (PWS) m the spnng of
1995 The pnmary goal of these surveys was to observe the spnng zooplankton bloom and the
dIstnbutIOn of post-spawrung walleye pollock (Theragra chalcogramma), one of the dommant
fIsh specIes m the Sound In tills paper, we examme the spatial dIstnbutIOns of pollock and
zooplankton m April and May, 1995 Zooplankton bIOmass vaned from 0 1-1 7g/m3 from the
net tows, willIe acoustIC estimates of zooplankton bIOmass vaned by three orders of magrutude
(lOOOx) We observed near surface (0-50m) patches of zooplankton from 100m to 5000m long
In April, these patches were composed of 85% calanOld (72% Neocalanus spp ) copepods by
weIght By May, calanOld copepods accounted for only 55% (24% Neocalanus spp ) of the
bIOmass, but pteropod denSIty doubled (from 0 7 to 2 2g/m3) Acoustic data showed post
spawnmg walleye pollock abundance was hIghest near the surface (0-50m), and was pOSItIvely
correlated WIth zooplankton bIOmass (r2=0 42 m Apnl, and r2=0 31 m May) Post-spawnmg
walleye pollock were feedmg heavIly on the plankton found m the patches copepods m Apnl
and pteropods m May Early-spllng feedmg on zooplankton by adult walleye pollock IS not fully
understood, but could be an Important factor affectmg the annual productIOn of pollock m PWS

PrOject Title 2 Acoustic estlffiates of zooplankton dIstnbutIOns m Pnnce WIllIam Sound, spnng
1996

Prmclpal Investigators Jay KIrsch, G L Thomas, and R Ted Cooney

Abstract A survey was conducted m Pnnce WIllIam Sound (PWS) m May 1996, to study the
volume backscattermg of zooplankton usmg a 420 kHz dIgItal sonar and a Multiple Openmg
Closmg Net EnVIronmental Samplmg System (MOCNESS) While the dIgItal sonar proVIded
contmuous fine-scale volume scatteImg strength measurements, the MOCNESS samples pro
VIded zooplankton speCIes, SIze, and coarse-scale estImates of denSIty and dIstnbutIOn ThIS
catch mformatIOn was applIed to acoustIC scattenng models (Stanton et al , 1994) to predIct
zooplankton volume backscatteung strength By least-squares fIttmg the predIcted backscatter
values WIth the measured acoustIC backscatter, we determmed the reflectIOn coeffiCIents for
neocalanus, pteropods, and eupausnds to be 0 0178, 0 1533, and 0 0341 respectively By apply
mg these reflectIOn coeffICIents and the measured anImal SIzes to the same acoustic models, we
were able to calculate target strengths (TS) for these taxa, willch were then applIed to the volume
scattenng mformatIOn, yIeldmg estimates of the absolute denSIties of those ~elected specIe~

along contmuous tiansects mSIde and outsIde PWS The comparIson of these denSIty values WIth
the denSIty estimates from the MOCNESS showed reasonable agreement, although the dIstnbu
tIon of acoustIC values was much WIder than the MOCNESS due to fmer samplmg Smce reflec
tIOn coeffIcIents vmy from speCIes to speCIes, It IS mappropnate to borrow thIS value from
another speCIes based on siffilianty



PrOject Title 3 The ecologIcal role of walleye pollock (Theragra chalcogramma) m the trophIc
structure of Pnnce WillIdlll Sound, 1993-1998

Prmclpal InvestIgators G L Thomas, Jay KIrsch, Mark WIllette, Geoff Stemhart, Jenrufer
Allen and Ted Cooney

Abstract A stock of walleye pollock (Theragra chalcogramma) has been observed to overwmtel
and feed m PrInce WIllIam Sound ThIs stock was composed of length groups >400 mm+ fISh
(adults), 120-400 mm fISh (subadults), and <120mm fISh (juvemles) In the wmter, the adult
walleye pollock were found m hIghly aggregated groups that were easIly accessIble to measure
ment Echomtegratlon-nudwater trawl surveys estImated the abundance of walleye pollock to be
about 37,000 mt m 1995,38,000 mt m 1997 and 114,000 mt m 1998 The only other pelagIC fish
observed to ovelwmter m the Sound at a comparable abundance was the PacIfIC herrmg (Clupea
harengus) ThIs fmdmg mdicates the marme food web of the Sound IS sinular to many other
boreal and subboreal systems m that It has a "Waist" donunated by two planktlvorous fishes,
walleye pollock and PacIfic hernng In recent years, thIS food web-Waist has been donunated by
walleye pollock but oUI observatIOns suggest that a few years of hIgh herrmg IecrUItment could
cause a ShIft m the donunance of the food web-Waist TiaditIOnal knowledge and records suggest
that hernng have donunated the food web Waist m the past We postulate a feedmg mechamsm
to explam the shIftmg donunance of the food web-Waist UnlIke the Juvemle or subadults, after
spawmng the adult walleye pollock move to the surface (O-SOm) and mto the Sound m sprIng to
feed on macrozooplankton, pnmanly large calanOld copepods (Neocalanus spps) We hypoth
eSIze that the abIlIty of the walleye pollock to feed on Neocalanus copepods depends upon hIgh
prey densIty m the form of patches or layers When patches or layers of Neocalanus copepods
are aVailable m the spnng, the walleye pollock can capture the bulk of the food or energy from
lowel trophIC levels and dommate the food web-Waist of the Sound Furthermore, we suggest
that m wmdy years when surface tmbulence IS hIgh, the resultmg declea~e m prey patche~ reduce
the walleye pollock'~ abIlIty to feed succes~fully on Neocalanus copepods Conversely, the
hernng's hIgher effIcIency at raptoual feedmg ~hould favor It dUrIng wmdy clImate Ieglmes
Smce walleye pollock and PaCIfIC hernng populatIOns represent the food web-Waist m the Sound,
they store the bulk of the carbon 01 potentlal energy m the Sound's food web Unless the dynam
ICS of the~e two taxa are known and consldeled explICItly, modeb of the fate of lowel level
trophIC productIOn and the dIversIty and productIOn of the pIscivore assemblage WIll not reple
sent dommant ecosystem processes

•
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PrOject Number and Title 99325 - Assessment of Injury to IntertIdal and Nearshore Subtidal
Commumtles Followmg the Exxon Valdez 011 SpIll PreparatIOn of manuscnpts

Prmclpal Investigator Thomas A Dean, Coastal Resources ASSOCIates, Inc , 1185 Park Center
Dr, SUIte A, VISta, CA 92083 (760) 727-2004 email coastal_resources@compuserve com

Abstract The purpose of thIs project was to complete manuscnpts summanzmg prevIOUS
subtidal studIes m Pnnce WillIam Sound A short synopsIs follows The nearshore ecosystem m
Pnnce WIlliam Sound, Alaska was severely Impacted by the Exxon Valdez 011 spill Impacts
were greatest m sheltered bays that were subject to heavy OIlmg The ImmedIate effect of OIlmg
and assocIated cleanup actIVIties on nearshore subtidal commumtles wlthm these bays was more
eVIdent m eelgrass than m kelp habItats In 1990, a year after the spill, there were more groups
of organIsms Impacted m eelgrass than m kelp beds Also, more groups showed a negative
response to oil (1 e , lower denSIties at oIled vs reference SItes) m eelgrass habItats than m kelp
beds Negative response~ were most notable among crustaceans (phoxocephalld amphIpods and
helmet crabs) that are conSIdered senSItIve to oIl Impacts POSItIve responses were noted for
several polychaete farrulIes that are stress tolerant and opportumstIc The hIgher abundance at
OIled SItes was probably m response to orgaruc ennchment Recovery was slower m eelgrass
than m kelp habItats About 80% of the groups Impacted m eelgrass beds faIled to show clear
SIgns of recovery by 1995, SIX years after the spIll In contrast, most Impacted groups m kelp
beds recovered wlthm two years The stronger, more perSIstent Impacts m eelgrass beds were
probably related to hIgher concentrations of 011 that occurred there, and the more perSIstent
nature of 011 WIthIn these sheltered habItats lnItIallffipacts of OIlmg were less severe m the
nearshore subtIdal than the mtertldal zone However, effects on subtidal commumtIes (especIally
m eelgrass beds) may have persIsted for longer



PrOject Number and TItle 99327 - PIgeon GUIllemot RestoratIOn Research at the Alaska SeaLife
Center

Prmcipal Investigators DanIel D Roby, Oregon CooperatIve FIsh and WIldlIfe Research Umt,
USGS-BIOlgical Resources DIvIsIon and Department of Flshenes and WIldlIfe, 104 Nash Hall,
Oregon State Umverslty, CorvallIs, OR 97331 Phone 541-737-1955
Emml robyd@ucs orst edu

George J Dlvoky, 4505 Umverslty Way NE, Seattle, WA98105, Andrew K Hovey, Oregon Coop
eratlve FISh and WIldlIfe Research Umt, Department of Flshenes and WIldlIfe, 104 Nash Hall,
Oregon State Umverslty, CorvallIS, OR 97331

Abstract PIgeon GUIllemots (Cepphus columba) are nearshore-foragmg, cavlty-ne~tmg seablfds
whose populatIOns m Pnnce WIllIam Sound have faIled to recover from declmes before and after
the Exxon Valdez all SpIll Post-spIll studIeS mdlcate that three factors may be lumtmg recovery
1) reduced avmlabillty of schoolmg forage fIsh and mcreased dependence on lower lIpId fIshes,
resultmg m decreased prodUCtIVIty and adult recrUItment, 2) mcreased predatIon on eggs and chIcks
resultmg m reduced nestmg success, and 3) mcreased stress and/or phYSIOlogICal effects assocIated
WIth contmued exposure to reSIdual 011 and ItS effects on nestmg success and SUrvIVal A multI-year
study examImng these factors was mltlated m 1998 at the Alaska SeaLife Center to mve~tlgate

dlfect restoratlon techmques (mcludmg captlve-Iearmg and release), prey qualIty effects on growth,
and the presence of nondestructIve petroleum-mduced bIOmarkeis usmg controlled expenments
WIth captlve-raIsed bIrds

In 1999, ChICks (n = 28) and eggs (n = 70) were collected flOm PIgeon GUIllemot nest sIte~ m the
wIld and transported to the Alaska SeaLife Center Forty-mne ChICks were successfully hatched
from artIfICIally mcubated eggs, for a 70 0% hatchmg success ThIS compares to only 52% hatch
mg success m 1998 (n =44 eggs) There wele sIgmficant dIfferences m hatchmg success by year
and collectIOn area, and these dIfferences are lIkely due to dIfferences m egg-handlmg plOtocols
NestlIng surVIVal for ChICks collected m the wIld was 893%, whereas It wa~ only 71 4% for chIcks
hatched from eggs that were artlflclally mcubated All mortalIty f01 ChICks collected m the WIld (n
= 3) occurred soon after collectIOn, eIther m the fIeld or dunng transport All mortalIty for ChICks
hatched m captIVIty (n = 14) occurred m the fIrst 11 days post-hatch and was apparently due to
eIther brooder eqUIpment malfunctIOn (n =9), lower GI tract blockage of unknown causes (n =3),
or mICrobIal mfectIOns of the lower GI tract (n =2) Thus, 61 % of all eggs and chIcks collected for
captIVe-reanng m 1999 were successfully fledged mto the WIld

Prey qualIty expenments were peIformed WIth captlve-reared chIcks usmg Iso-bIOmass dnd ad
hbltum dIets of hIgh-lIpId Juvemle hernng and low-lIpId Juvemle pollock ChIcks IaIsed on the
restncted pollock dIet had sIgmfIcantly lower glOwth rates, as measured by total body mass, when
compared to ChICks Ialsed on the restncted hernng dIet Companson ofwmg chord~ among fledg
lIngs raIsed on the restncted dIets mdlcated no sIgmficant dIfferences m structural growth rates
Groups of chIcks raIsed on the same dIet of hernng were also fed sublethal dose~ of weatheled
Prudhoe Bay Crude all (PBCO) to determme If any bIOmarkers were mduced and to assess poten
tlal effects on growth rate The small doses that were used m our expenment produced no slgmfI-
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cant reductIOn In growth rate, but analysIs of these results was confounded by regurgItatIOn of part
of the dose by some subjects AnalYSIS for blood bIOmarker IS currently In progress Future dOSIng
expenments wIll make use of even smaller and more frequent doses of weathered PBCO, to SImU
late a more realIstIc dOSIng regIme In WIld chIcks and to elImInate the confoundIng effects of dose
regurgItatIon

NestIng platforms WIth decoys and audIo playbacks were Installed In ResurrectIOn Bay In 1998,
but have thus far failed to recruIt any nestIng PIgeon GUlllemots Because local colony populatIons
are relatIvely small and dIstant (southern ResurrectIon Bay), a lack of prospectors may be the major
reason for the lack of adults observed In the area of the nestIng platforms Nest boxes deployed In
Pnnce WIlham Sound, however, were OCCUpIed by PIgeon GUlllemots that successfully raIsed young,
so the techmque shows some promIse for enhancIng restoratIon and recovery of damaged gUIllemot
populatIOns All captIve-reared fledglIngs were color-banded and released Into ResurrectIOn Bay to
momtor any members of thIs cohort that may return to breed In eIther natural nest SItes In the bay or
In the artIfICIal nest SItes located In front of the Alaska SeaLIfe Center



PrOject Number and Title 99328 - SynthesIS of the tOXIcologIcal and epIdemIOlogIcal Impacts
of the Exxon Valdez 011 spIll on PacIfIC hernng

Prmclpal Investigators M G Carls, G D Marty, J E Hose, and R M Kocan

Abstract The PacIfIc hemng (Clupea pallasl) populatIOn m Pnnce WIllIam Sound (PWS) was
affected by two major events m the past decade, the Exxon Valdez 011 spIll m 1989 and a 75%
collapse m the adult populatIOn m 1993 Two very dIfferent mterpretatIOns of results emerged
from spIll Impact studIes, dIVIded along mdustry and Natural Resource Damage Assessment
(NRDA) Imes The NRDA researchers concluded that exposure of hernng eggs to 011 m 1989
caused egg mortalIty, morphologIcal and cytogenetlc abnormalItles m larvae, and reduced
growth Exposure of adult hernng to 011 was assocIated WIth mcreased prevalence of hepatlc
necroSIS, and laboratory study provIded eVIdence that hepatlc necrOSIS was related to decreased
lIllmune functIOn followed by actlvatIOn of VIral hemorrhagIC septlcemIa VIruS m exposed fIsh
Although herrmg were placed on the mJured specIes lIst, NRDA researchers concluded effects
of 011 on the hemng populatIOn were unknown In contrast, mdustry mvestlgators concluded
that few hernng eggs were exposed, that the spIll had a mmor Impact on exposed egg~, and that
the populatIOn dId not decrease

We conclude that the weIght of eVIdence demonstrates that the short-term spIll consequences
were detnmental to hemng m PWS SpeCIfIcally, 1) the nommal classIfIcatIOn of the Naked
Island and Montague Island spawn areas as OIled was corroborated by VISUal and cheffilcal
eVIdence, 2) mussels (used as a surrogate mdex of exposure by NRDA researchers) were ex
posed to 011, and 3) total polynuclear aromatlc hydrocarbon (TPAH) concentratIOn m mussels
was correlated WIth TPAH m hernng eggs Further, the tlffilng of hernng egg mcubatIOn roughly
comclded WIth the tlme of peak hydrocarbon exposure m PWS Recent laboratory observatIOn
that exposure of eggs to <1 ppb aqueous TPAH concentratIOns causes embryomc abnormalItIes
suggests that the TPAH concentratIons reported by mdustry rn some PWS hernng eggs was
probably detnmental FIeld and laboratory observatIOns support thIS contentIon because heumg
larvae collected from oiled areas rn PWS rn 1989 were malformed, small m SIze, and had hIgher
mstantaneous mortalIty rates than m reference areas Between 25% and 32% of the hernng eggs
spawned m 1989 were exposed to 011 concentratIOns suffICIent to cause subsequent mortalIty

POSSIble long-term consequences of the spIll are dIffIcult to dIscern Important stressors respon
SIble for the collapse of the adult hernng populatIOn m 1993 mcluded large populatIOn SIze and
pOSSIbly envIronmental condltlons, but lmks between the Exxon Valdez 011 spIll and delayed
populatIOn response are tenuous The hernng populatlon m PWS may have applOached 01
exceeded carrymg capaCIty between 1988 and 1992, thus the nsk of a dIsease eplzootlc was
hIgh Although the major agent m the eplzootlc, VHSV, can be mduced by acute exposure to 011,
and can cause rapId mortalIty m mfected adult hemng, delayed reactIOn of herrmg to 011 tOXICIty
m 1993 IS unlIkely The estlmated addItIOnal mcrease m populatIOn m 1989 resultmg from the
post-spIll fIshery closure was small, but the preCIpItous 1993 collapse of the populatIOn near ItS
carrymg capaCIty underscores the Importance of formulatrng resource management deCISIons
that mtegrate knowledge of the lustoncal fIshery PopulatIOns at carrymg capaCIty that are
exposed to addltlonal stress, such as 011, may be at greater nsk than populatIOns below carrymg
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capacIty Envrronmental condIllons unrelated to the 011 spill, such as pre-wmter prey availabIlIty
and wmter starvatIOn, may have also been Important contnbutory factors, and probably no smgle
factor can completely explam the populatIOn collapse Although drrect Imkage of the helfmg
populatIOn collapse to the 011 spIll IS unlIkely, mdrrect effects of 011 on the ecosystem cannot be
ruled out ent1rely



PrOJect Number and Title 99329 - SynthesIS of the TOXIcologICal Inpacts on Pmk Salmon

Prmclpal Investigators RIce S D ,M Carls, P Harns,R Hemtz Auke Bay Laboratory,
NatIOnal Manne Flshenes ServIce, 11305 Glacier HIway, Juneau, AK 99801

Abstract A decade after the Exxon Valdez spIll, 011 contmues to be found m mussel beds and m
oiled streams Many sItes have contmued to be protected enough from the enVIronment, that 10
years after the spill, oiled samples can stIll be matched to spilled 011 from the Exxon Valdez
Twenty fIve mussel beds that were stIll OIled m 1995 were re-exammed m 1999 Generally, 011
concentratIOns contmue to dlfillmsh, but are well above baselme levels m the md.J01Ity of these
beds and pockets of hIgh concentlatIOns of 011 perSIst m sedIments The hIghest concentratIOn
found m sedIments m 1999 was 27,000 ppm of total petroleum hydrocarbons, compared to
65,000 ppm m 1992 In fall 1999, several OIled salmon stream banks were exammed for lIngeI
mg 011 These streams had been sampled m 1995, and 011 had been found The fIrst data from
the fall 1999 samplmg IS expected by tlme of presentatlon

What IS the sIgmficance of the Imgermg 011 exposures? The geographIc dIstnbutIon WIthIn the
spIll area of PWS IS consIderable, yet each contarmnated spot IS growmg smaller m SIze and
concentratIOn The Impacts to some speCIes and some lIfe stages probably contmued for some
tIme after the spIll, howevei these Impacts have not been apparent for the last several year~ If
eggs or larvae were associated WIth the mtertidal zone, then they were lIkely to be affected at a
SIte specIfIC level for several years Pmk salmon and PaCIfIc hernng tOXIcology studIes demon
strate tOXIcItIes at the 1 part per bIllIon level of polynuclear aromatIc hydrocarbons, and the oil
perSIstence studIes m mussel beds (and possIbly salmon streams) demonstrate that tOXIC weath
ered 011 contmues to be present Entry mto the food cham for anImals dependent on the mtertIdal
zone was lIkely for a number of speCIes and a number of years past the spIll

Pnnce WIllIam Sound contmues to Iecover from the ongmal one-tIme 011mg event stemrmng
from the 1989 groundmg of the Exxon Valdez The spIll has evolved from a catastrophIc pomt
source pollutIOn event, to a non-pomt source pollutIOn event over a large area The tlUe sIgmfI
cance of the long term Exxon Valdez studIes has been to demonstiate (1) tOXIC 3- 4 llnged
aromatIC hydrocarbons perSIst as 011 weathers, (2) weatheled 011 was mobIle and bIOavallable for
long penods of lime m the mtertldal zones, (3) sensItlve egg and larval lIfe ~tages are vulnerable
to 011 m both fIeld and laboratory tests, and (4) that Pnnce WIllIam Sound can be conSIdered a
rare model to help sort out the complexItIes and mSIdIOus nature of non- pomt source pollutIOn

•



PrOject Number and TItle 99330 - A tlOplnC mass balance model of Alaska's Pnnce WIlham
Sound ecosystem for the post-spIll penod 1994-1996

Prmcipal InvestIgators Thomas A Okey and Darnel Pauly Fishenes Centre, Umversity of BntIsh
ColumbIa, 2204 Mam Mall, Vancouver, BC V6T lZ4 Canada, Phone (604) 822-1202, Fax (604)
822-8934, tokey@fishenes com, pauly@fishenes com

Abstract Knowledge about the bIOtIC components ofAlaska's Pnnce WIllIam Sound (PWS) has
mcreased consIderably smce the 1989 Exxon Valdez 011 spill (EVOS), but the structure and func
tIonal responses of the overall food web to dIsturbances and stressors IS stIll not well understood A
better understandmg of the whole PWS food web and ItS dynamIcs was aclneved by constructIng a
balanced troplnc model usmg the Ecopath approach ThIs was the best aVaIlable framework to
summanze avaIlable ecosystem mformatIOn m a troplnc context, as It explIcItly accounts for multI
speCIes mteractIons The PWS model IS a cohesIve synthesIs of the overall bIOtIC commumty WIth a
focus on energy flow, and responses to perturbatIons-both natural and anthropogemc Flows of
bIOmass among the components of the food web were quantIfied usmg estImates proVIded by a
collaboratIve group of over 35 experts on PWS ecosystem components

Forty-eIght bIOtIC components were mcluded m the PWS model rangmg from lIfe stages of mdI
VIdual speCIes to aggregated functIOnal glOupS These groups were orgarnzed mto pnmary produc
ers, zooplankton, bentlnc mvertebrates, 'fmage fIshes', larger fishes, buds, mammals, and detrItus
Estlffiates of bIOmass flows related to fishenes landmgs and dIscards m Pnnce WIllIam Sound are
also mcorporated

Empmcally-based estImates of bIOmass, productIon rates, consumptIOn rates, and dIets were
specIfied for each defmed group, as were ffilgratIOn rates, bIOmass accumulatIOn, and fIshery
catches and dIscards Outputs of the Ecopath model mcluded bIOmass and flux estImates for groups
that were refined through the collaboratIve mass-balancmg approach, and whole food web charac
tenzatIOns

The dynamIC modelIng routInes Ecosim and Ecospace can be used to slffiulate the eco~ystem-level

effects of dIsturbances and management actIons, and to proVIde mSIghts mto ecosystem-level
changes and dynaffilcs that may occur m Pnnce WIlham Sound These conSIst of SImulated popula
tIon traJectones through tIme, and habItat-based, spatIal re-dIstnbutIOns The Ecopath model of
PWS can be used to help gUIde future research programs m the regIOn, to help assess Impacts of the
EVOS, and to help resource agencIes and local commumtIes aclneve ecosystem-based conserva
tIon and management m the face of mcreasmg human actIVItIes m the regIOn Tlns approach can
also be used to help dIstmgUIsh the relatIve Importance of phySIcal forces and tlOpiC forces m
marme ecosystems

An annotated lIst of Alutllk words was mcluded m tlns volume to faCIlItate cross-cultural flows of
ecosystem knowledge Tlns lIst ffilght serve as one step m helpmg to promote a more commumty
based approach to management of the wild lIvmg resources of Pnnce WIllIam Sound

Tlns computer program IS easy to use m a wmdows-based format, and IS currently aVaIlable from
Villy ChrIstensen at the UBC Fishenes Centre (vI11y@fIshenes com) It will be available from the
EVOS restoration office and Alaska Sea Grant as part of an educational CD ROM m early 2000



PrOject Number and Title 99338 - SurvIval of Adult Murres and KIttIwakes m RelatIOn to
Forage FISh Abundance

Prmclpal InvestIgator John F Platt, Alaska BIOlogIcal SCIence Center, U S GeologIcal Survey,
1011 East Tudor Road, Anchorage, Alaska 99503, (907) 786-3549, John_pIatt@usgs gov

Abstract PopulatIOns of Common Murres and Black-legged KIttIwakes m lower Cook Inlet
fluctuate over tlme, and changes m populatIOn SIze reflect the sum of three processes adult
mortalIty, recruItment of locally-produced offspnng, and the IffiffilglatIOn/effilgldtIOn of breed
mg adults from/to other colomes In APEX Project 00163M, we have been measunng populatIOn
trends and prodUCtIVIty m relatIOn to local food abundance smce 1995, and there are also hIStOll
cal data spannmg 25 years WIth thIs project (99338), we have begun to measure adult survIval
by markmg bIrds WIth color bands and re-slghtmg them m subsequent years We have now
banded (1997-1999) a total of 901 bIrds 199 murres and 271 kIttIwakes at Gull Island (food
nch, bIrd populatIOns mcreasmg) and 262 murres and 169 kIttIwakes at ChIsIk Island (food-poor,
brrd populatIons decreasmg) At least 3-4 years of re-slghtmg data are needed for statIstIcal
evaluatIOn of survIval data However, prelIffilnary results suggest thele me mmked dIfferences m
SUrvIVal of murres and kIttIwakes between Gull and ChlSlk Islands, whIch may be related to costs
of breedmg m food-nch versus food-poor envrronments The rate at WhICh murre and kIttIwake
populatIOns are declImng at ChIsIk Island (7-9% per annum) can be attrIbuted mostly to adult
mortalIty The rate at whIch populatIOns have mcreased at Gull Island (8-15%) cannot be ex
plamed ~olely by recrUItment of locally produced Juvemles (despIte hIgh prodUCtIVIty), and must
also result from substantlallffiffilgratIOn of adults from elsewhere
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PrOject Number and TItle 99339 - Western Pnnce WIllIam Sound Human Use and WIldlIfe
DIsturbance Model

PrIncIpal InvestIgators Karen A Murphy], GlacIer Ranger Dlstnct, Chugach NatIOnal Forest,
PO Box 129, Grrdwood, Alaska 99587, (907) 786-3501

Lowell H Sunng, Chugach NatIOnal Forest, 3301 C Street, SUIte 300, Anchorage, Alaska 99503

All llIff2 , Alaska Department of Natural Resources, DIVIsIon of Parks and Outdoor RecreatIOn,
3601 C Street, SUIte 1280, Anchorage, Alaska 99503

Abstract The pnrnary work reported mcludes a descnptIOn of current human use patterns m
western Pnnce WIllIam Sound, distubutIOn of selected speCIes mJured as a result of the Exxon
Valdez 011 SpIll [1 e , harbor seal (Phoca vltulzna), pIgeon guillemot (Cepphus columba), and
cutthroat trout (Oncorhynchus darkz)], relatIOnshIp of the speCIes dIstrIbutIOn to the dlstnbutIOn
of human use, results of a lIterature reVIew on the effects of human dIsturbance on WIldlIfe, and
general management recommendatIOns relative to dIsturbance of WIldlIfe

We used geographIc mformatIon system techruques to descnbe current human use m western
Pnnce WIllIam Sound Current human use patterns were constructed from numerous sources,
mcludmg 1) surveys of recreatIOnal boaters usmg western Pnnce WIllIam Sound, 2) Iecord~

from the WhIttIer Harbor Master's offIce, 3) mterviews WIth and records of chartel boat opera
tors, and 4) mformatIOn flOm the State of Alaska on commelcial fIshmg use Resultmg u~e

patterns were venfled through aenal surveys of western Pnnce WIllIam Sound dunng the 1998
boatmg season DIgItal maps of current use were Incorporated WIth dIgItal maps of the dIstnbu
tIon of harbOl ~eals, pIgeon gUIllemots, and cutthroat trout

These patterns of human use proVIded a baSIS to Identify areas where there may be conflIcts
between human use and wIldlIfe concentratIOns resultmg m dIsturbance DIsturbance of mJured
WIldlIfe may result m decreased prodUCtiVIty exacerbating the effects of the spIll and prolongmg
the tlflle to recovery ReVIew of the publIshed lIterature on the effects of human dIsturbance on
WIldlIfe allowed development of IecommendatIons that may elUllinate or ffilruffilze the negative
effects of mcreasmg human use AdditIOnal work WIll mclude projectIOns of future human use
patterns, descnptIons of potentIal areas of conflIct WIth the selected mJured speCIes, and speCIfIC
management recommendations ThIs mformatIOn IS expected to be useful to Federal, State, and
pnvate land managers m therr land management plannmg efforts

I Current address US FISh and WIldhfe ServIce, 1011 East Tudor Road, Anchorage, Alaska

2 Current address 1600 West 11 th Avenue, Number 33, Anchorage, Alaska 99501



PrOject Number and Title 99340 - Toward Long-Term Oceanograpluc Momtonng of the Gulf
of Alaska Ecosystem

Prmclpal Investigators Thomas Wemgartner, Institute of Manne SCIence, Umversity of
Alaska, FaIrbanks, AK. 99775,907-474-7993

Thomas Royer, Center for Coastal PhysIcal Oceanography, Old Dormmon UmversIty, Norfolk,
\'1\, 757-683-5547

Seth Damelson, Instltute of Manne SCIence, Umversity of Alaska, FaIrbanks, AK 99775

Abstract Tlus program documents and quantIfIes the natural phySIcal vanabilIty of the Gulf of
Alaska manne enVIronment by mamtarrung a 29-yr tIme senes of temperature and salImty
measurements at a hydrographIc statIOn G1\K 1 on the mner shelf near Seward We use these
data m conjUnctIOn wIth other measurements from the Northeast PacIfic GLOBEC Gulf of
Alaska momtonng program to examme salimty vanatIOns on tlus shelf SalImty IS mfluenced by
the hIgh rates of freshwater runoff mto the Gulf of Alaska SalImty gradIents control the densIty
and CIrculatIOn structure of tlus shelf and qUIte lIkely It affects the shelf nutrIent levels and the
dIstrIbutIOn of plankton and Juvemle fISh The precIpItatIOn and coastal runoff measurement
network around the gulf IS sparse, makmg quantlfIcatIOn of the vanabilIty m the freshwater
forcmg dIfficult The histoncal data consIsts of normnally monthly samples at a hydrograpluc
statIOn on the Gulf of Alaska shelf Tlus E\'OS project IS supportmg houdy samplmg flOm
moored temperature and salInIty recorders at the same statIOn The moored data show that the
monthly samples are not senously alIased by fluctuatIons on tlme scales shorter than one month

Interannual and mterdecadal salImty varIatIOns suggest low frequency changes m the freshwater
supply over thIS shelf and m pal tlcular witlun the Alaska Coastal Current ThIS varIabIlIty can be
large For example m 1998, the volume of freshwater on the shelf was 10% greater and the
alongshelf freshwater flux was 20% greater than that observed m 1999 Our data also suggests
that shelf salmitles were lugher m the 1970s than dunng the 1980s and early 1990s although the
magmtude of the mterdecadal vanabIlIty IS slfllliar to mterannual dIfferences Several factors
mIght account for the salimty vanatIOns Coastal runoff was lower m the 1970s than m the 1980s
and early 1990s In agreement WIth these data, the leadmg EOF m atmosphenc precIpItable water
over the NOltheast PacIfIC Ocean (35-65N, 160-120W) has maxImum amplItude over the north
ern Gulf of Alaska and shows decreasmg preCIpItatIOn tendency from 1960 through 1976 fol
lowed by an abrupt mcrease from 1977 to the present These fmdmgs agree WIth recent studIes
suggestmg that salImties were hIgher along the CanadIan west coast and at Ocean StatIon P m
the 1970s Other mechamsms pOSSIbly contnbutmg to freshwater vanabIlIty mclude anomalous
alongshore advectIOn and/or anomalous cross-slope exchange of freshwater Fmally we fmd that
monthly anomalies m shelf dynarmc heIght are sIgmficantly correlated WIth monthly sea level
anomalIes at Seward, Alaska WIth most of tlus vanabilIty due to salImty changes Tlus suggests
that lustoncal Seward sea level records could selve as proxy salImty tlme selles
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PrOJect Number and TItle 99341 - Recovery of Harbor Seals Phase II Controlled StudIes of
Health and DIet

Prmclpal InvestIgator MIchael A CastellIm, InstItute of Manne SCIence, UmversIty of Alaska
FaIfbanks,FaIfbanks,Alaska, 99775

Abstract The obJectIve of thIs study IS to quantIfy the Impact of specIfIc dIets on the health and
body condItIon of harbor seals Tlus mcludes measunng the effect of dIet on health status
bIOmarkers whIch have been momtored mammals m Pnnce WIlham Sound and determImng
whether specIfic dIets are nutntIonally adequate to mamtam health These studIes are bemg
conducted usmg eIght captIve harbor seals at the Alaska SeaLIfe Center (ASLC) In Seward,
Alaska An addItIOnal objectIve IS to momtor the same condItIOn mdIces dunng the recovery of
abandoned, mJured or SIck harbor seal pups brought to the ASLC for rehabIlItatIon These data
should complement data bemg collected by the Alaska Department of FISh and Game companng
health and condItIon of WIld harbor seal pups from Pnnce WIllIam Sound and TUgIdak Island,
Alaska

Smce September 1998, SIX of the captIve seals have been on cross-over feedIng tnals In three
seasonal blocks (September - December, January - Apnl and May - August) One group of seals
receIved an exclusIvely pollock dIet dunng the fIrst trIal, then sWItched to exclusIvely hemng
dunng the next tnal The second group started the senes of tnals WIth hemng, sWItchmg to
pollock for the next tnal The seals contmue to sWItch dIets every 4 months throughout the
expenment By the tIme the expenment ends, each group WIll have expenenced each seasonal
block on a dIfferent dIet Two seals are bemg fed a constant mIxed dIet throughout the entIre 24
month expenmental penod Measurements of blood parameters (chemIstry, hematology,
bIOmarkers) and morphometrIcs are conducted bI-weekly Total body water measurements usmg
D

2
0 mJectIOn are conducted at the mIdpomt and end of each trIal, as are measurements of prey

asSImIlatIOn

Based on body morphology, percent body fat and mass gam, prelImmary results suggest a sea
sonal mfluence over the Impact of dIet on seal condItIon Dunng fall (Sept - Dec) seals gamed
fat on dIets of eIther hemng or pollock Dunng wmter (Jan - Apr) results were vanable, WIth
some seals from each group exhIbItmg mcreases m measurements of body COndItIon, whIle
others exhIbIted decreases m the same measurements Dunng summer (May - Aug) seals fed
hemng had Improved body condItIon, whIle those fed pollock had depleted body condItIon
ConclUSIOns cannot be drawn untIl the completIon of the second year of the project due to the
crossover nature of the deSIgn

Morphometnc and blood chemIstry/hematology data were collected weekly dunng recovery
from harbor seal pups brought to the ASLC for rehabIlItatIOn (n =3, 1998, n =4, 1999, non
survIvors n = 2, 1998) PrelImInary data suggest that recovenng seals are vulnerable to anemIa
As expected, some blood values appear to be mfluenced by dIet and development Certam
parameters such as percent granulocytes and gamma glutamyl transpeptIdase (GGT) appeared to
be mdIcatIve of vanous phySIOlogIcal stresses Non-survIvors had a large number of blood
vanables that were outsIde the normal range Momtonng WIll contmue through 2000 to mcrease
the sample SIze



PrOject Number and TItle 99346 - PublIcatIOn of an Indexed BIblIography of the Genus
Ammodytes (Sand Lance)

Prmcipal Investigators Robert H Armstrong, 5870 Thane Road, Juneau, AK 99801 (907-586
6811, boba56@hotmaIl com), Mary F WIllson, The Nature Conservancy, 8 S MIchIgan Avenue,
SUIte 2301, ChIcago, ll.., 60603, Martm Robards, USGS / BRD, 1011 East Tudor ROdd, Anchorage,
AK 99503-6199

Abstract The PaCIfic sand lance (Ammodytes hexapterus) IS one of the most Important forage
fishe~ m the NOlth PaCIfIC Ocean Its Importance WIthIn the Pnnce WIlliam Sound ecosystem has
been documented by several studIes presented at the 1996 InternatIOnal Role of Forage FIshes m
Manne Ecosystems and by studIes conducted under the APEX project In partIcular the sand lance
may playa cntlcal role m the recovery of certaIn speCIes such as PIgeon GUIllemot (Cepphus
columba) and Marbled Murrelet (Brachyramphus marmoratus)

The purpose of thIs project IS to proVIde researchers and others WIth a summary of what IS known
about PaCIfic sand lance and related speCIes ThIs WIll help several Trustee funded projects by
provIdmg a ready access to mformatIOn on an Important forage fish as well as several Pnnce
WIllIam Sound predators

ThIS project has been completed and publIshed as Robards, Marnn D , WIllson, Mary F ,
Armstrong, Robert H ,Platt, John F, eds 1999 Sand lance a reVIew of bIOlogy and predator
relatIOns and annotated bIblIography Research Paper PNW-RP-521 Portland, OR US Depart
ment of Agnculture, Forest ServIce, PaCIfic Northwest Research Stanon 327 p The publIcatIon
contaIns three parts

(1) BIOlogy of the Genus Ammodytes, the Sand Lances SIX ~pecle~ of sdnd ldnce (Ammodytes)
m temperate and boreal regIOns are currently recogmzed Sand lance can occupy a WIde range of
envrronmental condItIOns, but all appear to be dormant predommantly m wmter, and one speCIes IS
m summer also They lack a SWlffi bladder and spend much of therr tIme buned m speCIfIC sub
strates Copepods are the pnmary food Spawnmg usually occurs m fall 01 wmter (although some
speCIes also spawn m spnng), eggs are demersal, and larvae may hatch at tImes of low food abun
dance Sand lance usually occur m schools and are regarded as a relatIvely hIgh-qUalIty forage fish

(2) Sand Lance as Cornerstone Prey for Predator PopulatIOns Sand lance constItute a major
prey for at least some populanons of over 100 speCIes of consumer, mcludmg 40 speCIes of brrds,
12 speCIes of marme mammals, 45 speCIes of fishes, and some mvertebrates Vanatlon m the
availabIlIty of sand lance (and other forage fIshes) can have major effects on the breedmg success
and SUrvIVal of therr predators CommerCIal flshmg and other pressures on sand lance populatIOns
potennally have rarmfymg effects on many speCIes of WIldlIfe

(3) Annotated BIblIography The bIblIography contaIn~ over 1,700 references on the farmly
Ammodytldae, WIth an emphaSIS on the genus Ammodytes Keywords are proVIded for each refer
ence and have been further orgarnzed mto taxonormc, geographIc, subject, and predator mdexes

The publIcatIon IS dVaIlable from the PacIfic Northwest Research StatIon, PO Box 3890, Portland,
OR 97208-3890 The entire document also IS avmlable onlIne m Portable Document Format (pdf)
To VIew publIcatIOns and see mstrucnons about downloadmg the Adobe Acrobat ReadeI, navlgdte
to http //wwwfs fed us/pnw/pubs htm
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PrOject Number and TItle 99347 - Fatty ACId ProfIle and LIpId Class AnalysIs for EstImatmg
DIet ComposItIOn and QualIty at DIfferent TrophIC Levels

Pnnclpal InvestIgators Ron Hemtz and Mane Larsen, Auke Bay Laboratory, NatIonal Manne
FIshenes ServIce, 11305 GlacIer HIghway, Juneau, AK

Abstract Project 99347 IS auned at IdentIfymg the utIlIty of hpId class analysIs for understand
mg the dynamIcs of surplus energy m forage fISh The relatIve concentratIOn of tnacylglycendes
(TAG) expressed as a percentage of the total hpId content IS an mdex to the amount of surplus
energy acqUIred by an orgamsm We have been evaluatmg the spatIal, temporal and ontogenetIc
components to vanatIon m TAG content m sandlance, an Important forage fISh specIes m Prmce
WIlliam Sound Sandlance Juvemles were sampled from several locatIons around PrInce WIlham
Sound dunng late July, 1997 and 1998 to examme the spatIal component to vanatIon Samples
collected from a specIfIC SIte m Kachemak Bay between May and September 1998 provIded a
basIS for eXamImng temporal and ontogenetIc changes In TAG content Our data demonstrate
each of these vanabIes has an Important Influence on the relatIve amount of tnglycende (TAG)
m sandlance lIpIds Samples ofJuvemle sandlance collected from dIfferent locatIons revealed a
htgh degree of spatIal vanabIlIty m TAG content, whtch IS uncorrelated WIth lIpId content In
addItIOn, the temporal data mdIcate that the relatIve concentratIon of TAG In sandlance can
change rapIdly Consequently, spatIal vanatIOn m TAG content may be mdIcatIve of local
changes m prey aVaIlabIhty Sandlance representmg dIfferent developmental stages collected m
Kachemak Bay m 1998 revealed a trend towards mcreasmg TAG content WIth age, and TAG
content for all developmental stages reached peak levels m mId July A secondary peak In TAG
content was observed m both Juvemle and adult sandlance m late August Thts secondary peak
may Influence theIr abIhty to survIVe overwmter



PrOject Number and Title 99348 - Responses of nver otters to 011 contammatIOn a controlled
study of bIOlogIcal stress markers

Prmclpal Investigators Merav Ben-DavId, InstItute of ArCtIC BIOlogy, 311 Irvmg Bldg, Um
versity of Alaska Farrbanks, Fmrbanks, AK. 99775

R Terry Bowyer Inshtute of Arctic BIOlogy, 311 Irvmg Bldg, Umversity of Alaska FaIrbanks,
Fmrbanks, AK 99775

Lawrence K Duffy Institute of Arctic BIOlogy, 311 Irvmg Bldg, Umversity of Alaska Fmrbanks,
Fmrbanks, AK 99775

Abstract PrevIOUS studIes on free rangIng coastal nver otters (Lontra canadensls) from Pnce
Wllham Sound, Alaska, demonstrated elevated levels of bIOmarkers mammals from OIled areas
compared WIth those from nonOIled areas throughout the Sound, shortly followmg the Exxon
Valdez Dll Splll (EVQS) Although the data collected to date strongly mdicated a relatIOn be
tween 011 contammatIOn and physIOlogIcal stress m nver otters, this eVIdence reqmred venflca
hon through controlled expenments

In this study, we expenmentally determmed the effects of 011 contammatIOn on nver otters
FIfteen wIld-caught male nver otters were exposed to 2 levels of weathered crude 011 (1 e,
control, 5 ppm/day/ kg body mass, and 50 ppm/day/ kg body mass) under controlled condItIOns
m captivIty at the Alaska Seallfe Center m Seward, Alaska, USA Responses of captIve nver
otters to 011 mgestIOn provIded IDlxed results m relatIOn to bIOmarkers Although hemoglobm,
wlute blood cells, alkalme phosphatase, and possIbly mterleukm-6 Immunoreactive responded m
the expected manner, other parameters dId not Aspartate Ammotransferase, Alanme Arnmotrans
ferase, and haptoglobm illd not mcrease m response to OIlmg or decreased dunng rehabIhtatIOn
In adilltIOn, although expressIOn of P450-1A mcreased m the captIve nver otters dunng OIhng,
several mconsistencies m the data comphcated data mterpretatIOn Nonetheless, we were able to
estabhsh that the reductIOn m hemoglobm led to mcrease m energetIc costs of terrestnallocomo
hon, a decrease m aerobIC dIve hIDlt, and a potential mcrease m foragIng time due to a decrease
m total length of submergence dunng each foragmg bout We offer a theoretIcal phySIOlogIcal
model to descnbe mteractIOns between the illfferent bIOmarkers and advocate the exploratIOn
and development of other bIOmarkers that WIll be mdependent of the heme cycle

•
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PrOject Number and Title 99361 - DynamIC GraphIcal TechnIques f01 Ecosy~tem SynthesIS
and Knowledge Transfel

Prmclpal Investigators JennIfer R AlIeni and R Ted Cooney2

I Pnnce WIllIam Sound SCIence Center, Cordova AK 99574,Present address Alaska DIgItal
Graphics, POBox 212806, Anchorage, AK 99521 (907) 333-9908 Jrallen@alaska net

2 InstItute of Manne SCIence, Uruversity of Alaska, Fairbanks, AK 99775-7220

Abstract Project 99361 explored techmques for enhancmg commurucatIOn of o;cIentific reo;ults
to the publIc The two keys to our approach are (1) use of pIam, SImple language to commuru
cate the ratIOnale for the SCIence and explain Its larger meanmg, and (2) use of caIefully de
SIgned, attractive, high-level ammated graphics to make complex results more under~tandable

Graphical presentatIOn approaches have been shown valuable for Illummatmg complex concep
tual relatIOnships, because they take advantage of the full cogmtive processmg power of the
human VISUal system and enable higher bandwIdth mformatIOn transfer ThIS project success
fully applIed such techruques, mcludmg advanced computer Imagmg, realIstic multidImensIOnal
graphical syntheses, arumated computer SImulatIOns, and multimedIa presentation formats, to
the ecosystem Iesearch Iesults of the Sound Eco<;ystem Assessment (SEA) program

The products from PlOJect 99361 are (1) A high Impact, dynaffilc graphIcal presentatIOn of the
synthesIzed results of the SEA progIam, targeted for a general sCIentIfIc and mformed lay audI
ence, fITst presented lIve at the EVOS Ten Year Anruversary SymposIUm m March 1999, and
(2) A VHS vIdeo of SEA research, targeted for the general publIc, aVailable January 2000

In ecosystem-related SCIentifIC research, the Imperative for mformation translatIOn and transfer IS
now mcreasmgly recogruzed SCIentIsts have an oblIgatIOn to gIve results back to stakeholders
However, useful commumcation of results to the publIc, resource managers, polley makers and
even to the WIder SCIentIfIc commuruty remams m many ways stIll an unsolved challenge Tech
ruques developed m Project 99361 WIll have dIrect applIcatIOn to future ld.1ger-scale synthesIs,
commurucatIOn, and technology tIansfer tasks The results of thIS project are readIly tIan~fer

able to dIrect lIve, mternet/web, CDIDVD, VIdeo and broadcast delIvery media



PrOject Number and TItle 99366 -- Improved Salmon Escapement Enumeratlon Usmg Remote
VIdeo and TIme-Lapse Recordmg Technology

PrIncIpal InvestI2ators Ted Otls and Mark DIckson, Alaska Department of FIsh and Game,
DIVISIOn of CommercIal Flshenes, 3298 Douglas Place, Homer, Alaska 99603, (907) 235-1723,
ted_otls@flshgame state ak us

Abstract We are evaluatlng the feasIbIlIty of usmg remote VIdeo and tlme-lapse recordIng
technology to count adult sockeye (Oncorhynchus nerka), chum (0 keta), and pmk salmon (0
gorbuscha) as they enter theIr natal streams to spawn Accurate escapement morutonng IS an
mtegral component of sustainable commercIal, sport, and SubSIstence/personal use flshenes
management, and also for followmg the recovery of salmon resources mjured by the Exxon
Valdez 011 SpIll Currently, penodIc, low-level aenal surveys from flxed-wmged aIrcraft are
used to morutor salmon escapements on small clearwater streams m remote areas around the
state Although thIs techruque IS fast and effIcIent, allowmg a smgle observer to cover a large
area m a small amount of tlme, surveys are frequently compromIsed by a number of vanabies
that are dIffIcult to Identlfy and to remove from the estlmates The resultIng data often proVIde
only a rough mdex of abundance that may not be appropnate for ngorous analyses such as
evaluatlng escapement goals and prodUCtlVIty trends, or morutonng the recovery of mjured
resources

We developed a Remote VIdeO Escapement Recorder (RVER) system that IS small, relatlvely
lIghtweIght, and eaSIly deployed The system operates und~r ItS own, solar, wmd or hydro
generated power, dependIng on SIte charactenstlcs RVER IS deSIgned to capture tlme-lapse
Images of adult salmon as they SWIm over a hIgh contrast substrate panel fIxed to the stream
bottom below an overhead camera Because the camera operates contlnuously, It IS potentlally
capable of proVIdIng near-census qualIty escapement data In contrast, aenal surveys proVIde
penodIc, mstantaneous estlmates of fIsh VIsIble to an observer travellIng at 100 mph, 300 feet
above the stream Remote VIdeo escapement recorders are capable of proVIdIng a VIsual record
of an area's envIronmental condltlons (e g , stream dIscharge and water clanty), along WIth the
tlmIng and abundance of the stream's salmon returns, all on a few archlvable VIdeotapes

In 1999, we deployed RVER on DelIght Creek, the outlet stream of a clearwater lake system on
the outer coast of the Kenai Perunsula DelIght Lake supports a modest sockeye salmon run (10
30 thousand fIsh) FIve hundred meters upstream of the VIdeo system we erected an adult fIsh
weIr, the most accurate means avaIlable to estImate salmon escapement Our objectlve was to
determIne the accuracy and relIabIlIty of a remote VIdeo system for estImatmg sockeye salmon
escapement mto a small stream To accomplIsh thIS, we compared salmon counts denved by
RVER, WIth those made at the adult fIsh weIr and evaluated RVER's performance across varymg
stream dIscharge and escapement condltlons

RVER successfully operated 87% (1,095 hrs) of the tlme It was programmed to run Most of the
down tlme resulted from msuffICIent solar energy bemg aVailable at the SIte RVER was de
ployed Dunng thIs evaluatIOn year It was necessary to locate the VIdeo system very close to the
weIr to reduce mIgratIon lag tlme and enable daily compansons between the two countlng
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methods Only 41 7 hrs were requIred to reVIew nearly 1,100 hrs of recorded VIdeotape, averag
mg 38 mmutes to reVIew an ennre day's escapement (range 18-125 mmutes) Generally, daIly
VIdeo counts tracked well wIth dally weIr counts, partIcularly after mId-July when subtle modIfI
catIOns to the VIdeo system dramancally Improved Image qualIty After these Improvements,
RVER documented 85-87% of the escapement counted through the weIr We belIeve these
prelImInary results can be Improved WIth further modIficanons, such as decreasmg the tIme
lapse mterval to Improve trackmg of mdIvIdual fISh

In FYOO, we mtend to evaluate the feaSIbIlIty of usmg RVER to count pmk and chum salmon m a
stream where mterudal spawmng occurs If thIs applIcatIOn can be developed, remote VIdeo
escapement recorders WIll be aVaIlable to momtor the recovery of mJured resources m many of
the small, remote streams throughout the spIll area Once we demonstrate the feasIbIlIty of these
applIcanons, we'd lIke to explore real-tIme, mIcrowave tranSmISSIOn of Images back to central
locanons ThIs smgle step would dramancally reduce RVER's power consumpnon, preclude the
need for weekly aIr charters to change VIdeo tapes, and allow more tImely escapement momtor
mg for mseason management of commerCIal, sport, and SubSIstence/personal use fIshenes



PrOject Number and TItle 99368 - SummalY Sea~onal Map~ Deplctmg Envllonmentally
SenSitIve AredS m Punce WIlham Sound

PrmclpaI InvestIgator John WhItney, NOAA Hazmat, 510 L St , #100, Anchorage, Alaska
99501

Abstract NOAA IS m the process of fmalIzmg summary EnvIronmental SenSItIvIty Index (ESI)
maps for Punce WIllIam Sound and the Copper RIver delta areas ESI maps are a hallmark
product of NOAA who, over the past 20 years, has produced these maps for nearly the entIre
Umted State~ coastlme and a sIgmficant amount of worldwIde coastlme The pnmaly mtentIOn
of these maps IS fm 011 spIll response as dlstnbutIOn, abundance, lIfe hIstory, and c,enWlvity of
the natural resources, human-use leSOUIces, and shorelme types and theIr vulnelabilIty to 011 ale
dIsplayed Ongmally, these maps were developed for Pnnce WIllIam Sound m 1983 and 1988
Howevel, wIth the dlamatIC mcrease m bIOlogIcal data as a result of the EVOS program, It was
thought that these map~ needed to be updated to mcorporate thIs new mformatIOn

As a Ie~ult, NOAA WIll be plOducmg four seasonal summary maps at a scale of 1 to 250,000
ThIs mformatIOn WIll be made aVailable m three dIfferent formats, 1 ) 1500 postel qualIty maps
WIll be punted, 2 ) 200 copIes of the~e maps WIll be punted on weathel resI~tant paper, and 3 ) a
dIgItal plOduct WIll be produced m ArcInfo format In genelal, these maps WIll contam mOle
complete and better survey mfOlmatIOn pnmanly fm westem Pnnce WIllIam Sound than wa~

aVailable on the ougmal wmmalY maps m 1988 Some ot the new and updated mfoimatIOn that
the EVOS project has plOvided mclude harbor seal surveys, sea otter wOlk, pelagIc ~eablrd data,
~eablld nestmg mfOlmatIOn, updated eagle nest SItes, and the new mclUSIOn of forage fISh SUI vey
mformatIOn In addItIOn the entIre shorelme of Pnnce WIllIam Sound was flown and reclassIfIed
as to shmeime geomorphology, bIOlogIcal habItat, and vulnerabIlIty to 011 Only the most senSI
tIve of these ~hOlelme types WIll be portrayed on the summary ESI maps In addItIOn, It IS
planned to mCOlpOlate dIgItal photos deplctmg the vanous bIOlogICal speCIes, shorelme types,
and partIcularly ~ensitIve meas

Of mtelest IS a pmallel project that NOAA has also under taken WIth othel funds That ploJect
mvolves plOducmg much mOle detmled ESI maps at a 1 to 63,360 scale m both a pnnted and
dIgItal format These more detmled maps wl1l contain hIghel resolutIOn dlstnbutIOn data fm the
naturalle~oUIces m PWS, month by month lIfe mstory tables, and a full claSSIfIcatIOn of the
entlle e,hOlelme of the Sound and the Coppel River delta Both of these plOJects dIe expected to
be completed thIS summel
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PrOject Number and Title 99371 - Effects of Harbor Seal Metabohsm on Stable Isotope RatIo
Tracers

Prmclpal InvestI2ators Donald Schell, InstItute of Manne SCIence, Umversity of Alaska
Farrbanks, Farrbanks, AK 99775, schell@Ims alaska edu

bymg Zhao, Instltute of Manne SCIence, Uruversity of Alaska Farrbanks, Farrbanks,
AK 99775, ftlz@uaf edu

Abstract Stable Isotope transfers and fractIOnatIOn m harbor seals are bemg mvestlgated WIth
the goal of IdentIfymg speCIfIc conservatIve bIOmarkers (essentIal ammo aCIds or fatty aCIds) that
carry Isotope ratlos unmomfled by metabohsm The study IS bemg conducted through controlled
IsotopIcally labeled feedmg expenments of harbor seals at the Alaska Seahfe Center m Seward
Three harbor seals were fed controlled mets from Sept, 1998 to Sept, 1999 Snapper, the
control ammal, a 15 years old male, was fed on a mIxed met of 50% hemng and 50% pollock
Two other seals, Pender and Poco, were fed eIther hemng or pollock and SWItched to the alter
nate dIet for three months, then back to ongInal lsN-Iabeled glycme was mjected mtravenously
on 8 Dec 1998 m order to track the metabohc processes dunng food aSSImIlatIon expenments
Blood samples were collected at two week mtervals and red blood cells (RBC) and serum sepa
rated Immemately Both mtrogen and carbon Isotope ratlos m serum and RBC were measured
usmg contmuous-flow Isotope ratlo mass spectrometry

PrehmInary results showed that dlsN m serum mcreased ImmedIately after mjectIOn, then de
creased exponentIally WIth half-hves of about 10 days for all three seals After 10 days, d lsN
values decreased gradually VIa metabohsm WIth a half-hfe of approXImately 40 days In con
trast, red blood cells took much longer tlme to mcorporate lsN-ennched glycme so that ISOtOPIC
ratIos mcreased slowly WIth tIme, reachmg eqUlhbnum values after several days dlsN values m
RBC of the three seals then decreased lmearly from 145 to 200 days (after mjectIOn) to a lower
stable d lsN value than Irutlal values

d13C values m serum of harbor seals tracked the met SWItches almost exactly Relatlvely en
nched d13C values of pollock (d13C = -198%0, n = 7) led to mcrease m serum d13C and lower
values for hemng (d13C = -22 34%0 , n=lO) led to decrease d13C values m RBC md not reflect
the dIetary changes over the course of the expenment reflectmg a much longer turnover tIme for
the cellular matenal

Future work WIll entail the IsolatIOn of mmvidual ammo aCIds and the measurement of tranSamI
natIOn effICIenCIes m the seals Challenges of hIghly labeled alternate amIno aCIds WIll be used
to Identlfy conservatIve amIno aCIds useful as metary markers m the wIld ThIS work wIll requIre

..,- development of new techruques for eIther HPLC IsolatIOn or gas chromatography-mass spec
trometry protocols ThIS work IS currently underway



PrOject Number and Title 99375 - Effect of Hemng Egg Dlstnbutlon and Ecology on Year
Class Strength and Adult DlstnbutIOn

PrIncipal Investigators Evelyn D Brown and Brenda L Norcross, Umverslty ofAlaska
FaIrbanks, InstItute of Manne SCIence, PO Box 757220, Farrbanks, AK 99775-7220, (907) 474
5801, ebrown@Ims uaf edu

Abstract The obJectIve of thIs project IS to refme our understandmg of PacIfIc hemng (Clupea
pallasl) populatIon structure and trends m PrInce WIlham Sound (PWS) by eXamImng eXIstIng
data on fISh dlstnbutIon wlthm an ecologIcal context We start by exarmmng temporal and spatIal
trends m spawnmg and recruItment then analyze the Impact of that dlstnbutIOn In the context of
the oceanographIc condItIons on populatIOn structure and abundance 3-4 years later We are
fOCUSIng on condItIons affectIng hemng In theIr fIrst year smce that IS when a strong or week
recruItIng cohort IS lIkely produced The tImIng of a sIgmflcant vanable In the analySIS WIll
proVIde clues as to bottlenecks In early hfe survIval and to mechamsms that may operate In
restrIctIng recruItment success

We are usmg multIple regreSSIOns and tIme senes m an exploratory sense, then a General AddI
tIve Model (GAM) approach to account for vanabIlIty observed PredIctor vanables are hemng
spawn, oceanographIc, and meteorologIc condItIons and response vanables are the recruItment of
age-3 and -4 hemng We WIll also look at SIZe at age of recruIts If aVaIlable, defIne oceano
graphIc regIons and develop regIonal vanables m order to determme coherence between regIOnal
recruItment and cross-correlatIons between regIonal spawn and regIOnal recruItment Cycles m
recruItment and ocean condItIOns and decadal trends are accounted for In the model due to the
mclusIOn of autocorrelatIOn

There IS no ObVIOUS spawner-recruItment relatIOnshIp between spawmng and age 3 or 4 recruIt
ment overall m PWS, but a sIgmflcant 4-year cycle m recruItment eXIsts There was sIgmflcant
coherence m recruItment between eastern, northeastern and northern regIOns for age-3 hemng,
but not between Montague (where most spawn occurs at the present) and other regIOns For age
4 hemng, there was weak, but not sIgmflcant, coherence between Montague and the Northeast
Usmg multIple regreSSIOn, only the Montague regIOnal spawn was sIgmflcantly correlated to
recruItment and then only for age-3 recruItment to Montague There were no other mterregIonal
relatIonshIps Usmg cross-correlatIOns, overall spawn and Montague regIOn spawn were sIgmfI
cantly correlated to age-4 hemng recrultmg to the Montague regIon ThIS IndIcates that
Montague spawn may not contnbute sIgmflcantly to recruItment In other regIons but other
regIons may contnbute to Montague RelatIvely hIgh, but not sIgmflcant, cross-correlatIOns were
found between the eastern and northern regIOns
The major enVIronmental fmdmg IS an observed regIme shIft occumng at about 1989 eVIdenced
by reduced wmter downwelhng and lower spnng and fall regIOnal sahmtIes ThIs decadal shIft
COInCIdes WIth a large reductIOn m hemng recruItment and populatIon SIze HIgher sallmty and
more hIghly vanable downwelhng comclded WIth the decade of hIghest hemng productIon
(1980s) InterestIngly enough, thIs IS also when pmk salmon productIon peaked m Pnnce WIll
Iam Sound
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PrOject Number and Title 99379 - Assessment of RIsk Caused by ResIdual Exxon Valdez all
m PWS Based on P450 ACtIVIty m FIshes

PrmcIpal InvestIgator Stephen C Jewett, InstItute of Manne SCIence, School of FIshenes and
Ocean SCIences, Umverslty of Alaska Farrbanks, Farrbanks, AK. 99775-7220

Abstract Traces of resIdual 011 from the Exxon Valdez all SpIll (EVOS) can stIll be found m
sedIments m some coastal areas of Pnnce WIlham Sound (PWS) One habItat stIll showmg
relatIvely hIgh 011 concentratIons IS m blue mussel (Mynlus trossulus) beds and underlymg
sedIments Comcldentally, elevated levels of cytochrome P450 Al (CYPIA) (a senSItIve and
specIfIC adaptIve response m vertebrates exposed to xenobIOtlcs mcludIng petroleum hydrocar
bons) m a number of hIgher-order vertebrates that lIve or feed m the near-shore enVIronment
proVIde eVIdence of contInued exposure to hydrocarbons It IS uncertam whether elevated
CYPIA levels are the result of exposure to reSIdual 011 or other hydrocarbons, but the fact that
anImals WIth elevated levels are largely restncted to parts of the Sound that were heavIly OIled
suggests that reSIdual 011 from the BVOS IS the lIkely source of contammatIon The potentIal
consequences of exposure to populatIons or to mdIvldual ammals are also unknown, but there IS
a strong correlatIon between exposure to 011 and a lack of recovery m vertebrate populatIOns

In June 1999 we collected two coastal fIshes, masked greenlmg (Hexagrammos octogrammus)
and crescent gunnel (Phohs laeta), m western PWS for the purpose of Identlfymg the relatIOn
shIp between hydrocarbons m mussel bed sedIments and CYPIA m fIshes adjacent to mussel
beds SCIentISts from the Auke Bay Flshenes Lab sampled mussels and sedIments FISh lIvers
were subjected to two assays, mc analySIS and the more senSItIve BRaD analySIS, at Woods
Hole OceanographIc InstItutIon For greenlmg, hepatocyte mc scores were low (means < 0 2) at
all ten SItes, WIth no sIgmflcant dIfference between OIled and reference SItes GreenlIng BRaD
values were also low (means < 345 pmollmm/g lIver), but WIth sIgmflcantly hIgher values at
several OIled SItes For gunnel, no hepatocyte stammg was observed, BRaD was low (means <
96 pmollmm/g lIver), but measurable, reflectIng dIfferences m detectIon lImIts for these tech
mques The relatIonshIp between hydrocarbons m mussel bed sedIments and CYPIA m fIshes
adjacent to mussel beds WIll be determmed once all sedIment hydrocarbon analySIS IS complete
PrelImInary results of hydrocarbon concentratIOns m the top 2 cm of sedIments at three OIled
SItes range from means (± SB) of 303 (201) to 11,201 (8,276) Jlg/g

In summary, It appears that the exposure of greemng and gunnel to 011 m 1999 was neglIgIble,
based on the two assays used However, m FYOO bIle from greenlIng that had the hIghest BRaD
values WIll be analyzed to determIne If 011 was metabolIzed and If exposure to 011 was the prob
able cause for elevated CYPIA actIVIty



PrOject Number and TItle 99381 - Status of SeabIrd Colomes m Northeast Pnnce WIlham
Sound

PrmcIpal InvestIgator Mary Anne BIShop, PrInce WIlham Sound SCIence Center, POBox
705, Cordova AK 99574,907-424-5800 (tel) -5820 (fax)

Abstract RestoratIOn Project 99381 began and was completed m 1999 We located and sur
veyed 7 actIve seabIrd colomes m northeast PrInce WIlham Sound (Port Gravma to Nelson Bay),
mcludmg 3 colomes not prevIOusly reported AddItIOnally at 2 hlstonc colomes, Redhead and
Hanks Island, we were not able to confrrm nestmg but dId observe small numbers of pIgeon
gUIllemot (Depphus columba) and mew gull (Larus canus), respectIvely Wlthm colomes, we
recorded nests for 4 specIes AleutIan tern (Sterna aleutlca), ArCtIC tern (S paradlsaea), black
legged kIttIwake (Rlssa tndactyla), and black oystercatcher (Hazmatopus bachmam) The hIghest
number of nests for any specIes at a colony was 16 Arctic tern nests Breedmg numbers III 1999
may be low fO! all seabIrds due to an unusually harsh and late wmter Shorelme ~urveys for black
oystercatcher located 66 bIrds, and breedmg pair densItIes were estimated at 0 11 pdlr/km for the
study area Areas around northeast Pnnce WIlham Sound were recently purchased by the Trustee
CouncIl to aid m the restoratIon of mJured specIes The converSIon of these acqUIred parcels
from prIvate land to publIc land, mcreased wIldhfe and flshmg tours generated by crUIse ShIp
stopovels m Cordova and greater access to Pnnce WIlham Sound due to the constructIon of the
road flom Portage to WhIttIer WIll mcrease human/WIldlIfe mteractlons Because of Its hIgh
potentIal for human dIsturbance, we recommend the Chugach NatIonal Forest post Hells Hole m
Port Gravma agamst unapproved human trespass SeabIrd colomes should also be reVIsIted evely
5 yeaIs to provIde data on possIble colony shifts and mcreases m human/seabIrd colony mterac
tlons
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PrOject Number and Title 99391 - Cook Inlet InformatIon Management and Momtonng
System (CIIMMS)

Prmclpal InvestIgators Kelly Zemer, Alaska DNR, 550 W 7th Ave, SUIte 706, Anchorage, AK
99501, Tel (907) 269-8856, EmaIl kellyz@dnrstate ak us

Jeff Hock, Alaska DEC, 410 WIlloughby Ave, SUIte 105, Juneau, AK 99801, Tel (907) 465
5185, EmaIl Jhock@envlrcon state ak us

Abstract The CIIMMS Project IS a cooperatIve effort between Alaska DNR and Alaska DEC
for the purpose of umfyrng a mynad of pre-exlstmg Cook Inlet data and rnformatIOn, m order to
develop a web-based watershed-wIde mformatIOn framework The VISIOn for the CIIMMS IS to
develop a comprehensIve system, usmg the latest Internet technologIes, to enable a WIde range
of users to contnbute, IdentIfy, share, and access valuable mformatIOn about Cook Inlet re
sources and related projects and actIvItIes MethodologIes used rnclude on-hne metadata (of one
krnd or another) and websIte harvestmg software, Just to name a few Toward the CIIMMS
VISIon, rn FY1999, tills Jomt effort encompassed the followmg actIvItIes

• Assessment of users' needs through surveys, focus groups, and a 100-person stakeholder
workshop, willch also evaluated current mformatIOn management approaches wlthm the Cook
Inlet commumty,

• Development of the "Cook Inlet InformatIOn Management ReqUIrements and Recommenda
tIons" post-workshop report ThIS document outlmed user pnontIes m terms of the proposed
webSIte's functIOnalIty, desIgn, usel mterface, and target audIence,

• Development of the CIIMMS PIlot Phase ImplementatIOn Plan,

• Development of the CIIMMS PIlot, or prototype, whIch focused on the hIgh pnonty, short
term functIOns IdentIfIed at the user needs workshop

• EvaluatIOn of the PIlot by stakeholders

The prototype focuses on the KenaI RIver watershed as much as possIble, and allows users to
search and browse a representatIve array of websltes and metadata related to data, mformatIon,
and projects m the KenaI RIver watershed InformatIOn acceSSIble mcludes themes such as
Spruce Bark Beetle mfestatIOn, wetlands, mJured resources (1 e anadromom streams and speCIes
data), and habItat protectIOn parcel boundanes The FY2000 actIVItIes WIll expand access to
data and rnformatIon for the entrre Cook Inlet watershed, mcludmg dIscovery and access to data
generated by other EVOS funded projects

Members of the CIIMMS team WIll be avaIlable durmg the workshop to gIve webSIte demonstra
tIons



PrOject Number and TItle 99393 - Punce WIllIam Sound Food Webs Structure and Change

Prmcipal Investigator Thomas C Klme, Ir, Ph D , Pnnce WIllIam Sound SCIence Center,
PO Box 705, COldova AK 99574,907-424-5800 (tel) -5820 (fax), tklme@pw~sc gen ak U'>

Abstract ThIS project seeks to (1) conduct retrospectIve analysI~ of Gulf of Ala~ka (GOA)
productIOn shIfts smce EVOS, and (2) address Ecopath model valIdatIOn data gap~ The~e analy
ses WIll enable us to gam a bettel undelstandmg of the ecologIcal role of 'leglme ~hItt" proce~~e~

conjectmed to be lmpedmg the natmallestoratIOn of populatIons m Pnnce WIllIam Sound
(PWS) affected by the EVOS

Recent lesealch has shown that the advectlve regIme connectmg the northern GOA wIth PWS
may affect lecrmtment and nutntIOnal processes m FIshes Accordmgly, food webs are subject to
changes m Calbon flow occmnng between GOA and PWS Stable ISOtOPIC analysIs IS bemg
performed on the outer protem layer (penostracum) of shells and body tIssues of Sea-mussels
(Mytllus califomzanus) of varymg ages collected at MIddleton Island usmg sectIon~ cut along
annular glowth nngs Mussels of diffelent age dIe provIdmg data from vallOUS years (as annulI
are widel and mOle dIstmct at ealher ages) to leconstruct an ISOtOPIC tIme seues Ietlacmg condI
tIons flOm 1997 backwards m tIme to EVOS and earlIer Overlappmg yeals (ofpeuostracum
~amples) of good age le"olutlon WIll be used to mter-calIbrate mussels willIe younger mu~sels
WIll be calIblated agaInst the eXIstmg zooplankton database The expected results WIll consIst of
an ISOtOPIC chaIactenzatIOn of GOA ISOtOPIC sIgnatures from 1989 (possIbly earlIer) to 1997 The
followmg que~tIOn WIll be asked DId changes of the magmtude seen m 1996 OCCUI m othel
yedI~? If ~o, how often If not, then the 1996 WIll be consldeled an anomaly lathel them a com
mon occmrence

The Ecopath modelmg group Tlu~tee CouncIl ~ponsoled ~ynthesls of known ecologIcal relcltIOn
shIps of many of the olgamsms mhabltmg PWS Will be used to conduct pel tm batIon expenments
to examme EVOS clnd Ie~tOlatIOn effects The utIlIty of thI~ effort Will m paI t be dependent on
how Ieah"tlc then models c:Ue One way to determme If the model IS realIstic I~ to compare model
predictIOn~ WIth those made usmg an mdependent method Ecopath generates as part of the
output, the fractIOnal trophic level fOl each functIOnal group defined m the model mput that can
be valIdated WIth I'iN/14N data T Klme and D Pauly valIdated a prellfmnary PWS Ecopath
model usmg thIS novel approach They used a lIrmted number of functIOnal group~ whIch con
trasts WIth the full Ecopath model whIch has 46 In comparIson to the prelImmdlY model, the
artIfact of functIOnal group oveI-aggregatIOn WIll be sIgmficantly reduced m the full model,
enablmg a more lObust Ecopath valIdatIOn for I'iN/14N data for a large propOltIOn of the func
tIOnal glOup~

..
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PrOject Number and TItle 99401 - Assessment of Spot Shnmp Abundance In Pnnce WIlham
Sound a Decade After the Exxon Valdez 011 SpIll

Prmclpal InvestI2ators Charles E O'Clarr, NatIOnal Ocearnc and Atmosphenc AdmIrnstratIOn,
NatIonal Manne Flshenes ServIce, Auke Bay Laboratory, 11305 GlacIer HIghway, Juneau, AK.
99801, (907)789-6016, chuck o'clarr@noaa gov

Mandy LIndeberg, NatIOnal Ocearnc and Atmosphenc AdmIrnstratIOn, NatIOnal Manne FIshenes
ServIce, Auke Bay Laboratory, 11305 GlacIer HIghway, Juneau, AK. 99801, (907)789-6616,
mandy hndeberg@noaa gov

Charles Hughey, Valdez NatIve Tnbe, PO Box 1108, Valdez, Ak 99686, (907)835-4951,
standrew@alaska net

Abstract The commercIal spot shnmp (Pandalus platyceras) harvest In Pnnce Wtlham Sound
(PWS) began In the 1950's, Increased rapIdly after 1975 and peaked at over 110 tonnes In 1986
After 1988, the harvest decreased rapIdly untIl 1992 when the fIshery was closed and remaInS
closed Annual surveys of spot shnmp abundance In western PWS from 1989 to 1998 by the
Alaska Department of FIsh and Game (ADF&G) have shown a contInued dechne In catch per
urnt effort (CPUE) The purpose of thIs project IS to estImate the abundance of spot shnmp and
determIne the structure of the spot shnmp populatIon In western PWS In order to determIne
whether the populatIOn IS recovenng from depletIOn The project augments current Alaska
ADF&G surveys by broadernng the geographIcal coverage and IncreasIng the amount of replIca
tIon WIthIn the eXIstIng survey area The ObjectIves In the fIrst year of thIs study were to 1)
estImate spot shnmp abundance (CPUE) In western PWS, 2) determme the sex and SIze compo
sItIon of spot shnmp at the study sItes, and 3) estImate spot shnmp fecundIty and relatIve number
of egg-beanng females at the study sItes We sampled spot shnmp In October 1999 USIng stnngs
(two/sIte) of 22 shnmp pots each Shnmp pots were fIshed at SIX sItes In western PWS preVI
ously surveyed by ADF&G and at SIX addItIonal sItes In the ADF&G survey area We measured
the carapace length of all shnmp and counted all OVIgerous females Nonovlgerous shnmp were
subsampled for seXIng and OVIgerous shnmp were subsampled for fecundIty estImates

Our prelImInary mean CPUE estImates at tradItIOnal ADF&G sItes In October 1999 appear to
exceed those obtamed by ADF&G In 1998 both In number and weIght of shnmp per pot Mean
CPUE by number In 1999 (12 shnmp/pot) exceeded that In 1998 by 30% Mean CPUE by
weIght In 1999 (273 g) exceeded that In 1998 by 6 tImes These Interannual dIfferences Increased
to 63% and 8 fold for CPUE by number and by weIght, respectIvely, when our SIX addItIonal
sItes were compared to 1998 values at tradItIonal ADF&G sItes However, estImates of the
vanability In the ADF&G CPUE data were not aVaIlable at thIs wntIng Moreover, more than
one year of IncreasIng CPUE estImates would be necessary to IndIcate progress toward recovery
In the spot shnmp populatIOn In western PWS Data analysIs of sex ratIos and shnmp fecundIty
are In progress



PrOject Number and TItle 99405 - Port Graham Salmon Hatchery reconstructIOn

Prmcipal InvestIgators Paul McCollum, POBox 2016, HomeI, Alaska 99603, (907) 284
2233 paulam«<>,ptIala'lka net

Abstract The Port Graham Hatchery Rebmld Project has enabled the natIve VIllage of Port
Graham to recover flOm the devastatmg fire of January 1998 that destroyed the eXIstmg hatch
ery and all of the pInk and sockeye salmon that were m mcubatIOn at the tIme The eXIstmg
hatchery was Just gettmg up to capacIty WIth Its brood buIld up phase and ended up havmg to
start ovel WIth the odd year pmk salmon stocks The new hatchery WIll help proVIde sustamable
and optImum salmon returns for local SubSIstence and commercIal fishenes It WIll also faCIlI
tate the promohon oflocal fishenes and natural resource educatIOn mcludmg the enVllonment
and habItats that they depend on The new hatchery WIll endeavor to bUIld Its new programs on
the foundatIOn of hlstoncal perspectIves usmg local tradItIOnal ecologIcal knowledge combmed
WIth new SCIentIfic fishenes pnnclples The hatchery program seeks to preserve and promote an
attItude of respect and responSIble stewaidship for all of the local fishenes resources The new
hatchery has a capaCIty of 110 mIllIon pmk eggs, 5 mIllIon sockeye eggs and 2 mIllIon coho
eggs It IS expected to achIeve an annual productIOn of 3 5 mIllIon adult pmk salmon and
potentially 150,000 sockeye salmon and 100,000 coho salmon The new faCIlIty has enough
heatmg capaCIty to thermal mark all of ItS productIOn whIch WIll greatly help to assess hatchery
contnbutIOns to the local fishenes as well as enable local ADF&G managers to mmlmlze mIxed
stock mterceptIOn dunng targeted hatchery return fishenes The new hatchery constructIOn
began m May and was completed m Decembel of 1999 The pmk and sockeye eggs that weI e
taken m 1999 wele mcubated to the eyed stage at the temporary hatchery faCIlIty and then
transferred mto the new hatchely on December 7th They were then started on the thermal
malkmg program on December 8th There are currently about 1 2 mIllIon pmk eggs and 1 3
lUlllIOn sockeye salmon eggs m mcubatIOn at the new faCIlIty They WIll be hatchmg out m
January and February The pmk fry WIll be transferred out to saltwater net pens m mId Apnl for
about SIX weeks of reanng before release and the sockeye fry WIll be flown over to EnglIsh Bay
Second Lake on 01 about June l!>t where they WIll be reared untIl about mId November

'.
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PrOject Number and Title 99423 - Patterns and processes of pOpUleltIOn change m ~eel otters

PrIncipal Investigators James L Bodkm, Alaska BIOlogiCal SCience Center, US Geological
Survey, 1011 E Tudor Road, Anchorage, Alaska, 99503, (907) 786-3550,
James_Bodkm@usg~ gov, Thomas A Dean, Coastal Resources AssocIated, Inc 1185 Park Center
Dr SUIte A, VISta, CalIfornIa, (760) 727-2004, coastal_resources@compuserve com

Abstract The purpose of this study IS to tIack the lecovery process of sea otters (Enhydra lutn5)
m western Pllnce WIlham Sound through annual aenal surveys of abundclnce elnd to momtor the
elbundance cllld ~Ize dI~tllbutIOn of el pleferred sea otter prey, the green ~ed Ulchm
(Stronglycentrotus dlOebachlensls) ObjectIves m 1999 mcluded, 1) e~tImate of sea ottel abun
dance m Pnnce WIlham Sound, 2) mdependent estImates ot elbundance at northern Kmght hlclnd (a
heavily Oiled SIte) and at Montague Island (an un011ed SIte), dnd 3) estImate the abundclnce clnd SIze
dIstnbutIon of green seel urchms and Kmght and Montague Islands

EstImates of sea otter abundance were obtamed through a standardIzed aenal survey methodology
A smgle survey of Plmce Wilham Sound and a senes of rephcate aenal surveys at Krught and
Montague Islands wele completed m July 1999 Surveys of sea urchin populatIons elt Krught clnd
Montague Island wele completed mAugust 1999

In July 1999 we estImated the Pnnce WIlham Sound sea otter populatIon at 8,355 md1VIduelb
(se=1086), the Orca Inlet populatIon at 4,879 (se= 2391) and the Western Prmce WIlham Sound
populatIon (a subset of the Pnnce WIlham Sound populatIOn) at 2,475 (se=381) Pnor estImates
for Pllnce WIlham Sound and Orca mlet wele 9,092 (se=1422) and 5,260 (~e=1956) le~pectIvely,

m 1994 The prevIOu~ estImates fOl Western Pnnce WIlham Sound were 2,852 (~e=440) m 1998
and 2,228 (se=256) m 1994 We estImated populatIOn SIZes of 81 (se=15) at Northern Kmght
Island and 586 (~e=109) elt Montague Island m 1999 At Northem Kmght Island the mecln estI
mated summel populatIon SIze has lemam unchanged smce 1993 (mean=71, se=7) DUllng thI~

same penod we have seen a slgmflcant mCleasmg trend m populatIOn SIze at Montague hland flOm
about 300 m 1993 to elbout 600 m 1999 (avg clllnual mClea~e =12% adJ, R)- 0 72, P<O 01)

The relatIve stablhty of the Imgel Pnnce WIlham Sound sea otter populatIon ovel the Pd~t 5 yeclls
and the slgmficant mcreases we have detected smce 1993 m elnd around the ~pIll area elle mdICcltIng
overall recovery of the EVOS mJUled ~ea ottel populatIOn Howevel, the lelck of a concurrent
mClea~e dlOund NOithern Kmght Island, where sea otter mortalIty was highest, mdlcate that recov
ery may not be occurrmg where 011 spIll effects were greatest

Between 1996 and 1999, we also exammed changes m sea urchin populatIOns at Kmght and
Montague Islands In 1996 and 1997 at Kmght Island, more than 40% of the sea urchms exarmned
(N=2176) were largel than 20 mm (the ffilmmum SIZe genelally consumed by sea ottel~) compared
to the less than 20 % (N=678) at Montague Island However, m 1998 and 1999, there was a
marked mcrease m the number of large sea urchins, espeCIally at Montague Island, cllld there was a
hIghel proportIOn of large sea urchms at Montague Island compared to Kmght Island In 1999,
77% (N=265) of the ~eel urchms at Montague were larger than 20 mm compared to 54% (N=794)
at Kmght The mcrea~mg propOl tIOn of large sea urchms at Montague was m spIte of high, and
mcreasmg denSIty of sea otters there compared to Kmght Island



PrOject Number and TItle 99434 - East Amatuh Island Remote Video Lmk

Prmclpal InvestIgator MIchael O'Meara, DIrector, Kachemak Bay DIscovery, Pratt Museum,
3779 Bartlett Street, Homer, Alaska 99603, Phone (907) 235-8635, Fax (907) 235-2764, e-mail
rmkeomea@prattmuseum org

SCIentIfic SupervIsor Dave Roseneau, DOl, U S FISh and WIldlIfe ServIce, Alaska MantIme
NatIOnal WIldhfe Refuge, 2355 Kachemak Bay Dnve, SUIte 101, Homer, Alaska 99603, Phone
(907) 235-6546, e-mail Dave Roseneau@fws gOY

Abstract The purpose of tills project was to mstall and test a remotely operated VIdeo camera
system m the Barren Islands m order to evaluate Its effectiveness 1) for collectmg supplementary
data on breedmg parameters for common murres (Una aalge) bemg studied as part of the Alaska
Predator Ecosystem Expenment (APEX) and 2) as a tool to mcrease pubhc access to EYOS
supported research programs The study area mcluded establIshed APEX seabrrd SItes on East
Amatuh Island (APEX Project 991631) From June through September 1999, two remotely
controllable VIdeo cameras and a system for rmcrowave and UHF transrmSSIons provIded full
bandWIdth real-nme VIdeo and audio ofnesnng seabrrds on East Amatuh Island to users 51 rmles
away at the Pratt Museum m Homer A controllmorutonng stanon and exhIbIt wIth assocIated
maps, diagrams, and seabrrd mounts were set up m the museum's Manne Room U S Fish and
Wlldhfe ServIce (FWS) and museum staff were mstructed by the APEX research team on use of
nest plot maps, photographs, data sheets and on protocols for observmg and recording study data
from the cameras

FWS and museum staff worked m the Manne Room daily as data collectors and pubhc mterpret
ers Between June 24 and August 17, observanons of common murre study plots were made
tWIce daily, Tuesday through Saturday, by FWS staff (postures and presence of eggs or cillcks m
the morrnng and general counts m the afternoon) Museum staff collected counts on about 60%
of days when FWS observers were absent Tills combmed effort produced an almost connnuous
stnng of observatIOn records for an eIght-week penod Concurrently, the general pubhc and
students enrolled m the museum's summer SCIence programs were gIven frrst-hand expenence
observmg seabIrds nestmg m theIr natural habItat and watcillng staff make and record observa
nons Interpreters led diSCUSSIOns of seabIrd behaVIOr, adaptanon, habItat, other manne organ
ISms, 011 spIlls, pubhc lands, sClennfiC methodology and the nature of EYOS sponsored research
People were mVIted to try therr hands at makmg observations and recording data

Image quahty was excellent much of the time - m the esnmatIOn of one FWS staff person, clear
enough to effectively collect data on the types of forage fIsh bemg unhzed by nestmg brrds
Image quahty was penodIcally degraded by tIdal-mduced Fresnel mterference, however Several
transrmsslOn, mecharucal, and power problems caused complete loss of Images or control func
nons at vanous times, requmng fIeld reparrs In SpIte of these mterrupnons, FWS staff esnmate
that data could be collected effecnvely 80% of the tIme These data are yet to be analyzed They
WIll be compared for conSIstency WIth data gathered by the fIeld team for the same plots m order
to assess the effectiveness of remote observanon Our prehrmnary assessment IS that remote
VIdeo technology appears to offer a potennally cost-effectIve way to supplement fIeld observa-
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tIons at remote sItes WIth some mochficatIOn to address tranSmISSIOn and mecharncal problems
and wIth proper confIguratIOn of components there are many potentIal apphcatIons throughout
the spIll area, especIally for research focusmg on seabIrd and sea mammal populatIOns The
combmatIOn of hIgh qUalIty VIdeo Images of WIldlIfe from remote fIeld SItes and knowledgeable
mterpreters proved a compelling educatIonal tool as well WIth mterpreter mteractIOn people
spent substantIal tIme wIth the cameras and demonstrated greater mterest and understanchng of
seabIrds and research When presented through a museum or other appropnate pubhc venue,
research-lmked remote VIdeo technology has potentIal to greatly mcrease pubhc awareness of
and apprecIatIOn for EVOS sponsored research and SCIence m general



PrOject Number and Title 99441 - Harbor Seal Recovery Phase III Effects of DIet on LipId
MetabolIsm and Health

PrIncipal InvestIgator Randall DavIs, Dept of Manne BIOlogy, Texas A&M Umversity at
Galveston, 5007 Avenue D, Galveston, TX 77573, (409) 740-4712, davIsr@tamug tamu edu

Abstract The harbor seal (Phoca vltulzna rlchardsl) populatIOn m Pnnce WIllIam Sound has not
recovered and may contmue to declme An underlymg hypothesIs IS that ecosystem-wIde
changes m food aVailabIlIty could be affectmg harbor seal populatIOn recovery To better under
stand the results from field studIes of harbor seal health, body condItIOn and feedmg ecology, we
need data for seals on dIets that vary m nutntIOnal composItIon Workmg WIth the Alaska
SeaLIfe Center, we wIll determme how fatty aCId profiles m the blubber of captIve harbor seals
change over time dunng controlled dIets ofhemng and pollock In addItIon, we wIll assess the
aerobIC capacIty and lIpId metabolIsm of skeletal muscle m harbor seals fed controlled dIets and
for wIld harbor seals m Pnnce WIllIam Sound The results wIll augment already funded mvestI
gatIOns of dIet and health to proVIde a more m depth understandmg of the nutntIonal role and
assessment of dIetary fat for harbor seals

Feedmg tnals for eIght harbor seals began m early September 1998 and WIll contmue untIl
August 2000 at the Alaska SeaLife Center Dunng the staggered feedmg tnals, the dIet WIll be
changed every four months We wIll obtam senal blubber samples every two months and muscle
bIOpSIes every four months from two SItes on each ammal The procedure WIll use a crossover
repeated measures approach and WIll allow statistical compansons withm anyone group of seals
between dIet and season ThIS feedmg matrIX allows each group of seals to expenence a dIffer
ent dIet at SImIlar phySIOlogIcally relevant tImes of the year and allows us to study the Impact of
the phased SWItch on blubber and muscle lIpId content and compOSItion, and on muscle lIpId
metabolIsm In addItIOn to captIve studIes, we have obtamed muscle and blubber samples from
harbor seals m Pnnce WIlham Sound through the BIOSAMPLING program Workmg m con
Junction WIth the Native commumty, we sampled eIght hmbor seals m June 1999 PreparatIOns
have been made for obtammg addItIOnal blubber and muscle samples from WIld harbor seals m
Pnnce WIlham Sound m June 2000 The blubber samples from both captIve and WIld harbor
seals wIll be analyzed for fatty aCId profiles Muscle samples WIll be analyzed for % fiber type,
volume denSIty of lIpId droplets and mitochondna, lIpId enzyme actIVItIes, and myoglobm
concentratIOn ThIS project IS stIll underway, and no sIgmficant problems have been expenenced

The RestoratIOn Program has supported the populatIOn momtonng component of health assess-
ment, dIVmg behaVIOr and food preferences of harbor seals m Pnnce WIlham Sound Now, WIth ·r.
controlled feedmg studIes of harbor seals underway at the Alaska SeaLIfe CenteI, we WIll con-
tmue our studIes of the effects of dIet on fatty aCId SIgnatures m blubber and the metabolIc
functIOn of muscle, espeCially WIth regards to lIpId The results WIll Improve our understandmg c.l. ..

of harbor seal feedmg ecology and the effects of dIet on health and metabohsm



PrOject Number and Title 99459 - PersIstence of 011 on Gulf of Alaska ShorelInes Ten Years
after the Exxon Valdez Spill

PrIncipallnveso2ators Gail Irvme, U S Geologtcal Survey BIOlogtcal Resources DIvIsIOn
Anchorage, AK 99503

Darnel Mann, InstItute of ArctIc BIOlogy, Irvmg BUlldmg, Umversity of Alaska Farrbanks,
Farrbanks, AK 99775

Abstract Exxon Valdez 011 came ashore only sporamcally along the Gulf of Alaska coastlme
However, some SItes were heaVIly OIled Over the past 10 years, we have momtored 011 surface
coverage, subsurface extent, and chemIcal degradatIOn at SIX SItes m KenaI Fjords and KatmaI
NatIonal Parks that were heavIly OIled m 1989 ChemIcal analyses of samples collected m 1994
revealed that the stranded 011 at several SItes was neglIgtbly dIfferent from II-day old Exxon
Valdez 011 In August 1999, we re-visited our permanent plots, descnbed surface and subsurface
OIlIng condItIons, and collected 011 samples We are currently aWaItmg results of these chemIcal
analyses Field observatIons record sIgmficant declInes m surface 011mg at all SItes However,
subsurface oIlmg perSIsts, and thIS subsurface 011 appears lIttle changed m amount or phYSICal
state from 1994

Why IS 011 persIstmg m these rugh wave-energy beaches? Gravel beaches exposed to moderate
and rugh wave energIes develop a lag of boulders after smaller stones are wmnowed away by
waves ThIS boulder lag forms an "armor" that shIelds the gravel substrate from wave dIstur
bance ObservatIons of plots establIshed m 1994 suggest that on 5 of 6 boulder-armored beaches,
only slIght sruftmg of the boulder armor occurred over the past 5 years WillIe rugh wave energy
does lImIt the perSIstence of surfICIal 011 on armored beaches, It has lIttle effect on the perSIstence
of subsurface 011 Subsurface 011 can perSIst even witrun rugh wave-energy gravel beaches be
cause the boulder armor prevents waves from msturbmg the beach substrate



PrOject Number and Title 99462 - Effect of DIsease on PacIfIc Hemng PopulatIon Recovery
m Pnnce WIlham Sound

PrIncipal Investigator Gary D Marty, VM APC, Umv of CA, One Sluelds Ave, DavIs, CA
95616-8732, (530) 754-8062, e-maIl gdmarty@ucdavis edu

Abstract The PacIfIc hemng (Clupea pallasl) populatIon of Pnnce WIlham Sound has not
recovered from severe populatIon declme m 1993 Lost servIces mclude commercIal fIshmg and
SubsIstence VIral hemorrhagIc septiceffila VIrUS and the fungus Ichthyophonus hofen have been
IdentIfIed as the two mam dIseases affectmg the health of the populatIOn PopulatIon recovery
was suffICIent to allow commercIal fishenes to reopen m fall 1996, but low returns m 1999
forced the fIshery to agam close The ObjectIve of thIS study was to eXaIDlne the relatIOnshIp of
dIsease and faIlure of populatIon recovery

METHODS Adult PacIfIC hemng were randomly sampled from the bays of northern Montague
Island, Pnnce WIlham Sound, m October 1998 (n =100) and Apnl 1999 (n =300) Each fIsh
was subjected to complete necropsy, mcludmg determmatIon of age, weIght, and length, plus
hIstopathology, blood analysIs, and VIruS analysIs

RESULTS PacIfIC hemng populatIOn bIOmass m the spnng of 1999 was below pre-run predIc
tIons, and most commercIal hemng fishenes were agam closed EVIdence from dIsease study
mdicated that sIgmficant mortalIty occurred m 1998 rather than 1999 For example, spnng 1999
prevalence of VIrUS (1 %) and ulcers (0 6%) was sIgmficantly less than m spnng 1998 (VIruS =
15%, ulcers =3 2%) Further, spnng prevalence of gIll parasItes was less m 1999 than m 1998
Spnng 1999 prevalence of Ichthyophonus hofen (23%) was greater than m spnng 1998 (17%),
but most of thIS dIfference was attnbuted to fISh m the 1999 sample bemg more than 1 year older
than m 1998 Increased age of sampled fISh m 1999 was assocIated WIth extremely poor recruIt
ment of the 1996 year class and good survIval of the 1988 year class VIruS was not Isolated from
samples collected m fall 1998

CONCLUSIONS We are able to explam the 1998-1999 populatIOn declme only through the
availabIhty of extensIve pre-crash data-mformatIon that has never been avaIlable to explam the
crash of a WIld fISh populatIOn The PacIfIC hemng fishenes were not closed untIl 1999, but
most dIsease-assocIated mortalIty probably occurred dunng and after spawmng m 1998 Tlus
conclUSIOn IS based on the hIgh prevalence of ulcers and VIruS m 1998, when fISh behaVIOr was
abnormal Resultant mortalIty was not documented untIl spnng 1999 because PaCIfIC hemng
dIsperse dunng the summer, and accurate populatIon estImates cannot be made untIl late March
and early Apnl of the followmg year, when the fISh agaIn congregate to spawn Because of low
populatIOn bIOmass and poor recruItment of the 1996 year class, the Alaska Department of FIsh
and Game has already declared all PaCIfIC hemng fishenes closed for the 1999-2000 season
FIsh m 1999 were relatIvely healthy and dIsease-related mortalIty was probably low m 1999
The PaCIfIC hemng populatIon of Pnnce WIllIam Sound has not had a strong recruItmg class
smce the 1988 year class began entenng the fIshery m 1991 PopulatIon recovery WIll not occur
untIl another large year class recruIts mto the fIshery, and that ffilght be several years mto the
future
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Project Number and Title 99466 - Recovery Status of Barrow's Goldeneyes

Prmclpal Investigator Dan Esler, Alaska BIOlogICal SCIence Center, U S GeolOgIcal Survey,
1011 E Tudor Road, Anchorage, AK 99503, (907) 786-3485

Abstract Charactenstics of Barrow's goldeneyes (Bucephala zslandzca) suggest that theIr
populatIOns may be suscepnble to negatIve effects of the Exxon Valdez 011 spIll These character
Isncs mclude (1) close affIlIatIOn WIth mtertrdal habItats, where much of the Exxon Valdez 011
was ongmally stranded, (2) a wmter dIet of blue mussels (Mytzlus trossulus), willch contamed
hydrocarbons m some areas through at least 1995, and (3) lIke other sea ducks, lIfe illstones that
rely on hIgh annual survIval and result m relanvely low potennal populatIOn growth rates Along
WIth theIr mtnnsiC vulnerabIlIty, two lInes of eVIdence avmlable at the outset of tills project
suggested potennal populatIOn-level mJury and lack of recovery FIrst, hIgher mducnon of
cytochrome P450 on OIled areas than un01led mdIcated connnued exposure to resIdual 011
through at least 1997 Second, USFWS manne bIrd surveys descnbed dIvergent populatIOn
trends of goldeneyes dunng wmter m OIled and un01led parts of Pnnce WIllIam Sound through
1998, consIstent WIth contmumg 011 spIll effects The ObjectIve of tills study was to examme
these and all other avmlable data to evaluate status of recovery of Barrow's goldeneyes

Much of the data relevant to assessment of Barrow's goldeneye populatIOn recovery was col
lected as part of Nearshore Vertebrate Predator (NVP) studIes (99025) Other sources mcluded
the USFWS surveys, and blue mussel abundance and contammatIOn data from NOAA, Auke Bay
Lab All data were conSIdered followmg the framework of NVP studies to Idennfy potennal
constrmnts to recovery, mcludmg connnued exposure to 011, food hffiltanon, and demographIc
IlffiltatIOn (1 e , lack of nme for mtnnsiC populatIOn growth to acilleve recovery)

Prehffilnary results are ffilxed WIth regard to recovery status Body mass and composinon of
Barrow's goldeneyes vaned by age, sex, and season (ffild versus late wmter) but did not dIffer
between oded and un011ed study areas Also, body mass was not related to level of P450 mduc
non These results are consIstent WIth a hypotheSIS of no lmgenng effects from the 011 spIll
Wmter densItIes of Barrow's goldeneyes vaned m relatIOn to substrate type, dIstance to a stream,
and degree of wmd and wave exposure After accountmg for effects of these habItat attnbutes,
densines of Barrow's goldeneyes dId not dIffer between OIled and un01led areas, consIstent WIth
a hypotheSIS of recovery from the 011 spIll However, as mennoned above, mducnon of P450 and
dIvergent populatIOn trends are consIstent WIth potennal populatIOn level effects of 011 contamI
natIon DemographIc data (e g , survIval and dIspersal) necessary to understand the mechamsms

.1 dnvmg populatIOn dynamICS are not avmlable for Barrow's goldeneyes, these data would be
parucularly helpful for differentIatmg competmg hypotheses of populatIOn recovery versus a
source/smk dynamIC m willch IffiffilgratIOn masks reduced survIVal related to resIdual 011 expo-

...,J sure

Some analyses relevant to understanding Barrow's goldeneye recovery status are stdl pending
(e g, mussel and sediment contamInatIon samplIng from summer 1999) A fmal assessment of
recovery status and potennal constrmnts WIll be reported dunng FY2000, the closeout year for
tills study



PrOject Number and TItle 99468 - Ex Sltu measurements of PacIfIc herrIng target strength

PrmcIpal InvestIgators G L Thomas and Jay KIrsch, PrInce WIlham Sound SCIence CenteI,
POBox 705, Cordova, Alaska 99574

Abstract Echo sounders can be used to estImate numbers of fISh, If the relatIOn between sound
energy and fIsh bIOmass can be establIshed The factor used to convert sound energy to fISh IS
called target stIength (TS) Neal-dorsal aspect, (TS) of IndIVIdual, JuvenIle and adult PaCIfic
herrIng Clupea Harengus palllS were measured eX-SItu WIth 120kHz dual beam acoustIcs An
experImental frame was desIgned to support a fIXed-locatIOn transducer, fISh cage, standard
calIbratIon target and two VIdeo cameras The herrIng swam freely In an acoustIcally transparent
mesh cylInder secured three meters below the transducer The TS of 51 mdividual herrIng were
measured at a vanety of depths As expected, the TS of mdividual herrmg declmed as they were
lowered m the water column Usmg Boyle's Law and the algOrIthm deterlIllned for herrmg TS at
four meters depth (TS=-26 1610gL-72 54), we estImated TS=-26 1610gL-76 23 at therr nIghttlIDe
overwmterIng depth of 40 meters, whIch IS the near-eqUIvalent of an algonthm used on past
surveys m PrInce WIllIam Sound (TS=-26 5210gL-76 44, Thome et al 1977a, 1977b) By stan
dardIzmg thIs algOrIthm to the 20 log L format and USIng mghttIme-overwmter depths for NOl
wegian FIOrds, we estImated TS=-20l0gL-71 02 at 120 meters and TS=-20l0gL-74 84 at 400
meters, whIch brackets the algonthm for Atlantic herrmg of TS=-20l0gL-72 35 (Foote 1987)
Thus, we explam the pOSSIble dIscrepancy III published algOrIthms for AtlantIC and PaCIfIC
herrmg TS by then dIfferent nIghttIme-overwmterIng depth preferences and Boyle's Law Smce
the vertIcal distubutIOn of herrIng may vary over time and space, we Iecommend that TS e<;tI
mates be referenced to depth of measurement and adjusted approprIately for changes from the
reference depth ThIS suggestIOn may be applicable to all fIsh WIth ga~ bladdeI~



PrOject Numbers and TItles 99476 - Effects of OIled mcubatIOn substrate on pmk salmon
reproductIOn & 00454, EVIdence and Consequences of PersIstent all ContammatIOn m Pmk
Salmon Natal HabItats

~ ,. PrInCIpal InvestIgators Stanley RIce, Ron Hemtz, Mark Carls, and MIke Murphy, NatIonal
Manne Flshenes ServIce, Auke Bay Laboratory, 11305 GlaCIer HIghway, Juneau, AK

Abstract DetermmatIOn of pmk salmon recovery m Pnnce WIlham Sound (PWS) a decade
after the Exxon Valdez 011 spIll remams problematIc and controversIal As a whole, healthy
populatIOn levels have been eVIdent for some tIme However, eVIdence collected after the spIll
mdtcated that WIld pmk salmon returnIng to OIled streams through 1993 had less VIable gametes
than those returmng to unOIled streams, and there were reports of persIstent 011 contammatlon m
stream banks through 1995 Exposure of developmg pmk salmon eggs to 011 was fIrst venfled as
a plaUSIble explanatIon for reduced VIabIlIty m 1992 by mcubatIng pmk salmon eggs m gravel
coated WIth known amounts of 011 Thus, perSIstent 011 contammatIon may have mhIblted recov
ery of WIld stocks through the mId 1990s

Project 99476 extended the ImtIallaboratory research begmmng WIth exposure of mcubatIng
pmk salmon eggs to graded 011 doses m September 1998 When the survIvors emerged m Apnl
1999 expenments were mltlated to 1) detefIDlne If exposed pmk salmon are more susceptIble to
predatIOn, 2) venfy preVIOUS observatIOns of reduced manne SUrvIVal m exposed pmk salmon, 3)
detefIDlne If exposed pmk salmon that survIve to matunty have reduced gamete VIabIlIty, and 4)
evaluate the use of bIOmarkers for predICtIng delayed effects m exposed pmk salmon popula
tIons We assayed susceptIbIlIty to predatIOn by repeatedly offenng predators (chInook salmon
smolts) fIve exposed and fIve unexposed pmk salmon fry and recordmg the consumptIOn rate for
each type of fry Pmk salmon fry ImtIally exposed to a TPAH concentratIon of 13 0 ppb were
consumed at a hIgher rate than unexposed fry (n =90 tnals) To evaluate manne survIval, more
than 185,000 fry were fm-clIpped and released, mcludmg controls and two 011 exposure levels
These fISh WIll return to the hatchery m September 2000, at WhICh tIme survIvors WIll be counted
and evaluated for gamete VIabIlIty ThIs project WIll be complete m FY2001

Project 00454 eXamInes current natal habItat of pmk salmon m PWS for eVIdence of 011 contamI
natIon m eggs and spawmng redds and extends precedmg laboratory research to mclude mtenslty
and tImIng of P450AIA mductIOn, hIstopathologIcal lesIOns, genetIc mutatIOn rates (K- ras
codon), and growth of OIl-exposed eggs Onset of P450AIA mductIOn IS currently unknown but
under study by thIs project RIce et al WIll report prelImInary results of 011 contamInatIon of
wIld spawmng redds, expected m tIme for thIS meetmg AnalySIS of hydrocarbons m eggs and
sedtment from PWS WIll be completed at a later date Results from both projects WIll be com
bmed to examme the abIlIty of bIOmarkers (p450AIA mductIOn and K-ras mutatIons) to predtct
long-term effects (marme survIval and reproductIve abIlIty) A syntheSIS of these two projects
WIll reexamIne pmk salmon recovery and natal habItats m PWS and proVIde a status of that
recovery



PrOject Number and TItle 99479 - Effects of food stress on survIval and reproductIve perfor
mance of seabIrds

Prmcipal InvestIgators Alexander S KItaysky, Umverslty of Waslungton, Dept Zoology,
Seattle, WA, (206) 543-7623, kltaysky@u washmgton edu

John F Platt, Alaska BIOlogIcal SCIence CenteI, U S GeologIcal Survey, Anchorage, AK, (907)
786-3549, john_platt@usgs gov

John C Wmgfleld, Umverslty of Washmgton, Dept Zoology, Seattle, WA, (206) 543-7623,
jwmgfIe@u waslungton edu

Abstract TradItIOnal fIeld methods of assessmg effects of fluctuatIons m food supply on the
survIVal and reproductIve performance of seabIrds may gIve eqUivocal results In tlus study we
apply an addItIOnal tool The measure of stress hormones (cortIcosterone) m free-rangmg Black
legged KittIwakes and Common Murres Adult stress and survzval We found that adult kittI
wake body condItIon declmed seasonally, and the declme was more pronounced m bIrds at a
food-poor colony (ChlSlk Island) Correspondmgly, baselme and acute stress-mduced levels of
cortIcosterone rose steadIly through the reproductIve season, and baselme levels were sIgmfI
cantly lugher m bIrds on ChiSIk compared to those at a food-nch colony (Gull Island) BIrds
breedmg at ClusIk had suppressed acute stress-response compared to those at Gull Clrculatmg
levels of COltIcosterone m adult Common Murres were Siffillar to those m Black-legged KittI
wakes Overall, our Iesults mdlcate that, m addItIon to a seasonal change m bIrd phySIOlogy
dunng reproductIOn, food aVailabIlIty affects circulatmg levels of cortIcosterone and the adlenal
response to acute stress Thus, baselme and acute-stress mduced levels of COl ticostelOne may be
useful for momtonng foragmg condItIons m breedmg kittIwakes and murref" but mOle study IS
needed to confIrm these re~ults and to measme annual vauabilIty

Are phySIOlogIcal stress levels observed m one year correlated WIth levels of over-wmter mortal
Ity observed m the subsequent yeaI? Tlus remams to be tested by combmmg results of tlus study
WIth those of Project 99338, a study of annual surVIval m murres and kIttwakes Juvenzle stress
and survzval We found that food-restncted kittIwake clucks had chromcally elevated baselIne
and acute-stress mduced levels of cortIcosterone compared to ChICks fed ad lIbItum An elevatIon
of cIrculatmg levels of cortIcosterone m energetIcally stressed mdlvlduals was further magmfied
by low nutntIonal qUalIty of food We conclude that the phySIOlogIcal condItIOn of kittIwake
clucks raised on dlffenng dIets and energy mtakes can be assessed relIably by measurmg Clrcu
latmg levels of cortIcosterone Do chromcally lugh stress levels of cortIcosterone pnor to fledg
mg (owmg to food depnvatIOn or poor qualIty food) have any Impact on subsequent SurVIVal?
Chromc elevatIon of cortIcosterone can cause neuronal cell death, suppress memory and Immune
systems, and promote wastmg of muscle tIssue We conducted captIve tnals m 1999 to test
learnmg and memory of kittIwake clucks exposed to a chromc elevatIOn of cortIcosterone dunng
theIr development We found that clucks exposed to a four-week penod of chromc elevation of
cortIcosterone had suppressed cogmtlVe abIlItIes compared to controls We conclude that chromc
elevatIOn of cortIcosterone m food-stressed kittIwake clucks can decrease theIr chances of sur
VIval after fledgmg
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PrOject Number and TItle 99514 - Lowe! Cook Inlet Waste Management Plan

PrincIpal InvestIl:ator MarIanne See, Alaska Department of EnvIronmental ConservatIOn, 555
Cordova Street, Anchorage 99501

Abstract ThIS project was funded ill FIscal Year 1999 to assess on-~hore pollutants leachmg
illtO the mdflne ecosystem, mamly Kachemak Bay, and hmdenng the recovery of mJured specIes
Montgomery Watson was conuacted to prepare a waste management plan dIld Iecommend
measures that would declease the amount of pollutants m the mdlme enVIronment It IS expected
that the Trustee CouncIL WIll be applOached to Implement a number of the recommendatIOns m
rmd-Flscal Yea! 2000

The project held two sets of meetmgs m the commumtles of Port Graham, Nanwalek, and
SeldovIa wIth the envIronmental staff and government leaders of each respectIve commumty
After the two sets of meetmgs a draft waste management plan was prepared Currently, the
project IS m the process of final approval from mvolved commumtles regardmg the proposed
final plan Once complete, thIs plan WIll be presented to the Trustee Councll


