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. · -. · __ The Trustee Council adopted the Exxpn Valaez Oi/S~ii/Be.S~r~l~~~~,a~f~'f.Jo~~ .. 
. · With the int~fltth~t the plan 'JVOUic;f be Upcj.at~~:tas ne~ded to incorporate rl~W scientific. . 
· . information. · · ' ·· · ·· · · · · ·. · .' · 

-•The enclosecidocyments update tvvb partsofthe R~sfdration Plan: the :list of Injured_ ._ 
· Resources pnd_S~IVices Jn Ghaptef.4 and the summaries Of!njur)i and Recpv~ry and the 
Recovery Objective!S. in Chapter 5~ .. · · · · · · · · · ·· · 

~ist ofhu]urecJI !ResoiUl~(!~S and S,ervnce~ . ' ._. · __ .- ·· _____ .. · · . ·. _ .. . . · ·_-. __ '·.· ___ .· _ · ·· · • 
-chapter 4 of the. Restorati9nPiair indicates that tht: -List of lnjuredResol!rces and Sl3rvices-

. ~ · (p. 3~, T i:ible 2). wm be. revievved .~s new ihformatiory is obtained. ·· Theapprov~d-revlsions · 
includechahges 'to the, reqovery status of$Qmere?OUr~s (for exa_ITlple, moving 13alq, E?gles ' 
fr~m the "recqvering~' category to ~r~_coye.red'~)and additions'to Jhe list it~e!f. In August 199§, . 

··. _ the Council ad9ed Kittliti's murrete,ts and commop lool)s to the injured species H~t, In, aqditiop, · 
'the Cotlncilhas 0()\1\i added three speCiesofcormorcmts {r13d .. faced; .pelagic; and 'do!J):)Ie-. · · ·· 
crested). · · · · · · ·· · · · · · · 

. . ' . . 

·· Chapter Goals, QbJectives>&.Strategues _ •·. .. __ . . ._ _ .. ---···_ .·_ _ _ .·_._·__ .· _ _. - ._ 
Ghc:tRter 5 of theRe.storatiqn, Plan (pp. ~3-56) qiscusses general gqa!s and strategies for 

· ·restoring ipjured. res.ourc~s and ~eiVices ?riqalsa:provides sJ)etific information on the status,· 
recovery objectives, ;:tnd restpr~tioo strategiesfqr individuaL reso!lrces>Cind seiViceso ·-rn the 

. Cittached ~ocur;nent,.tlieCouncil now provide~upd~ted infonnation pn th~ statusofihjured ... 
resoljrces and services,_ as w~U: as revi~ions to the ReceveryObjectiyes for injured resources 
and services~ Read~rs.afereferrE?d-to a.n'nual wbrk'plaps an~jnvit~tibdstosubmif proposals 

· .. (e.g, Invitation toSf.!bmitProposafs forFec1eraFFisc£?IYe.ar1997) forthemostcurreAt. · · 
information orj th~ restqratioo strategies 9hosen by·the· Council. to achieve its r~covery . . 
qbjectiyes. · · · · · · ·. · · ' · · · .· · · · · · · 

· Thank you fbryourinterestin .restorationJollowing the.ExxonVa/dez,oil spilL 
' . •.,:, ~ -. ' ~ -- - - --' -· '.- . -· " ' 
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enClosure ·· 

··_ / · .•. _._ · .•. ••·- __ · · •· -· · · , TrJstee Ag~ncies · _ . · •... · ._· • •. · · _. · ··· ___ . : · 
.State of Alaska:Departments ofPish'&Gar:n.E! •. pM; qnd EnvironmentaiConservation -. . 

United States: National Oceanic•anq Atr:n()spneric; ~drrdr1isfrCitio(l, Departments. of Agrtc1,1iture arJd Interior . 
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list of lhjured R~~ources ani( Service~ (p/ 32) in the flestoration. Plan.]., ,•. 
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. -
Dnjury cmd R~covery ·. . .· ·.. . . , . • ., · .. . • . .·· · .· ·. ·· ·· ·. . .· ...... ·. . . · •. . · · . 

. Th~. oil'-spiiJ ~re~ is believed to contai.n: mo~e than 3;000 sites of.arcl}aeolpgiqal and historical. 
S.ignificcmce. Twenty,. four. archaeqlogh~~~~sit~.s <lnp14blic lands are known ~o have. been adversely 

. ·.affected by cleanup a.ctivi~ies or looting. c3nd yar)dali~m linked to the oil spilL. Additiona,l .sites on 
. . · b6th.public ~nd ·privat~ lands were. proqa~iY, irijur(3d,butdamage ·assesslllentstv~ie~.vvei:~lbnit.ed 
· to P,~bliq; lan(:f:;~hg. ·1"!9.~ d~sigQe.r:f to id~f)tif\1 .e~U· ·~qcb.si~es~.j · .·. · .• , . . ·:· · 

•" :· ' . - ' ' ,. " .. -- : . ' :·-. .; - ~ ;, .,. . . ' - . ::' ' :: ,-_ . ' .,. ' :- '"';: .. ' 

.. Doc,u~~n~ed iojuri~s ,inc!uae·thetr.6f5~·~ri~~~ ·~!~ifact~~. m asking.~t. ~ybtie.ciue:~ .~sedto,.}der1tHy 
. ·and· ci(3SSifY. sites, yio.latiof1 ()f, 'aoC.ient:;f:>Urial :sites, and. destruction ·of evidence,·.·in;l~yered 
··sediments;;ln.additi?n, .. yeg~~atia·n·!la.s'b~en,qi~W~bed~'whicll·.has.expo~e~f~it~S, t~,<l~cel~rated, 
. erosion. The effect. of ·oil ani soil Chfllllistry and orgaz:~ic. re.rnains may',reduce or eliminate the . 
. ~!ility~ofr~~igcarpopt:jating ·i'n ·~prn~·siJ~~,. · · · · · 

'·,;·:' ,.;.··. . /~ ·~0:~-·-~'\:·,;,~---~.\ 'i·~:·.~·\·:·--~ " 

· :,1:\~sessril~nt~. of.J 4 si~e{inl993~s.L199~~t'.tha1:.m6~.t ofti1~ atchaeol.o~i.caivand<:{lism\hJ3t ~~n ·• ... 
. be. linked·. to 'the spill QCC~rred. ~ar!y ill. 19,891 before, ad.equi!te •·constraints were·. put intO: pi ape 
· .. over. the activitie~ of oil spin ~leari:-upper~'onneL Mostvand~lism took the f.orm of ·:prospecting" 
· for .. hi.g~ yield sites •. Once thes~ problems··were recogrjized, protectiv~ ··measures were 
'·· ;imple.ment~dt,hat.·f:!uccessfullyf l.imit~.d. add!tiO:ha~. inJUf\'·· )n·.19Jl3, . .Qnly.·two, of. the .. 14 site~ .visited·· 
··&1"\pwe~;tsign~···of·,con,tin\.led.·Vaodalisrn,·b~t:·itJs difficult;,t().~prove.th~t.tni&:recen~·vandc:lli.sm·was 
·related to the spilt Oil was visible in theJ!;ltE;lrtid~l zones of two ofthe 14 sites. monitored in 
1993,Jmd. hyqrocar~on ar)alysis has shoWrrthat the oil: at one of the siteswas from the £}(xon · .. 
Valdez spill .•.... Hyc,frocarbofl.l~velsatth~ ~ecood, sit~w,ere noi .suffi.cient to ·permit. iaentific.a1ion . 

,. of the soui.ce or sources of.~he oiL ··· · · ' · · · · . 

. · ·1\)!dnitorihg·of arctl'aeological;§ites in·:fsg~ ~nd·19S5.fm.Jrid noevi~ence Gf neW~damage:fr6IT1 
. ·· s \/andalism; :fhe ;pn'fs~n'ce. t:>J oii:is .being d,etermined io:seoim.ent• samples taken fr:om four ,sites 
in~995;< · ··<., >· ··· · ··· · · '· · · ·· · 

'" ' ' . '' . ': ~ --~· 
-,; ·;) ··' !. ; ;_ .. ·, 1 ,_~, 

Nbrie ofthe archaeologicalahifacts.colh~tted duringthespill respons~, qarnage .assessment, or. 
restoration' prograrn~ is. S:tored'~vvithin.th~. ~pill ·area;. ••These. attif,acts .. are .stored ,in tt)e. Unhters!~Y 
'of:Aia'ska 'Muse om ihFairb.ank$ and· in the··F~derai.Buildirigjn·Junec:~l1 ... Native communities in ·the ·. 

' ~pilt'area .have express~c:fa strqng inte.U'est iri:.having 't)lem t~h..irned to the spill area fbr· ·stor:age . 
and: display~<· . . . ,;·.. . . ' . .. . ·· . 

. . Th~ .• Altl#jQ.Aidh~~'blbg ic~f RepO~i;~,~'iiY :~b~IB~t\1\{tiOs~ coi1'1ruCtidli c~st~ were. Partly funded 
· · ..• bythe·TrusteeCouncil~. is the ohiY;J).hysicplly. appropriate•. artifact storage• facility. in.the ·spill·area ..• 
. In 1995 the Trustee. Couricii approvecf ft.~nds for. development cit c:1 comprehensive community 

·.• pl~n forres~qring ·archaeological· reSOL!rCes in Prinpe William Soubdand lo~er Cook Inlet, . 
· indudingsirategies for s.toring •cu1d displ~)'i.ng ·artifacts.a(appt:cipri.ate;facilities within: the ;spill. 

"~-;t:- .-'/ ,_-- -.' ---

'R~·covery~bjecti~e ... · . . ··•··. · ~., .·· , 
. Archaeologicakr'esources are· rmnrenewa~~~::~hey c~noot r~cov~r iri. thersame s~nse as biological 

'·,I •· - , ' . " . ' 

.. ', .. · 3' 



reso~rces. ··.Archaeological resburc~~ will be· considered to have recovered whe·ri spil!-related 
injury 'ends, looting and vandalism are at or b'elow prespilllevels, and the artifacts and scientific 
data remai11ing invaridalized ·sites ar(preserved (e.g., through excavation, site stabilization, or 
other.forms ·of documentation). 

BAtrfiEAGlES ·. ·• .. 
. . ' ; . . : . ~- ' ' 

· · :u~]Ulluy'and Recc>veu)f .··.. . .. . . . . . . ·. . . ·. . ... ·. . .. · .. ·. . , 
.. The bald eagle is an abundant resident of coast lines throughout. the;'6J!-spiii. area .• Fbllowing the 

spill a totaf of 151 eagle carcasses was r~covered fromthe oi!~spiU area; Prince WHIIamSound · 
j:>rovidesyear-round arid seasonal lia.bitat tor about s~;ooo bald· eagles, and within'~he.seund it 

· is.es•umated that abou.t 250bald eaglesaied.asa result of the spill.··· There·were·no estimates 
· ·ofmortality ·c>utside ·the :sound, l;>ut there were deaths throughout the oil-spiil~ area. · ·· · . -. -, ',, ,_ ' .· - .. .-

' -: r , , 

In addition to direct r;nort(ilities~ productivity. was reduced in. oiled areas ofPrince William Sound 
in 1989. · Productivitywasba~k to normal in 1990 and 1991, and an aerial survev·of adults in 

995'kadicated thatthe popUI~tidn hasreturned to or exceeded its prespill level irfPrin¢e William '' 
Souric{. · · · · · · · · · · 

' ' 
"~ : " . 

· Recovery ObJective .· . . . · . . . .. . 
.. Bald .eagles will haye recovered when their population 'and productivity have. retumed·to prespm 
· levels •. Based on the results of studies:inPrihce William SouncJ,this objective h(l'sbeen n1et: 

• ' ' ~ • ' ! .. ' . . . ' ' -
.. 

BLACK.OYSJERCATCHERS . 

Rn]tl!ry al!1ld Recovery . ! . . . . . 

.. Black oystercatchers sp.end ith~ir· entjre liv~~ ·in ·or near int~.rtidal habitats: and arehi~h!y 
.vulnerable to·.oiLpoliution.• £urrently{it is' estimated that 1 ,506-2,.000.oystercatchers breed .in 
. south~central Alaska; . Only nilf!e <carcasses of adult oystercatchers were recovered following the 

·'spill, butthe·actual number of inortalj'ties may hav.e.been considerably higher~ · · 
. :: 

In addition to dir~ct moftali~ies, breeding activities,: were diSrupted by the oll'and clean-up 
·activities. · in comparison with blagk oyste~qatc~ers, on the largely .unoilecLMontague Island, 
oystercatchers 'at heavil.y oiled Green Island. had:reduced :hat~hihgj;uccessTn 1989 and their 

· chicks gained weight more slowly during 1991-93. Interpretation of these .data on reproductive 
performance~ however, are qonfounded by lack of prespill data .... Productivity and survival of 
black 6ystercatchers in .Prince William Spund have not been monitored. since· 1993; and the 
recovery status~otthis'species is nofknown. . ' . ,, .. 

. "' -. ,' ., - '-·-· i. - < 

' ,': \ ,· ,h 1', 

RecovE.uy Objective , · ·' . . . . .· ·. .. . , , . . ... .. 
Black oystercatchers wilL have. recovered when the population r~turns to p(espiU l,evels and 

· •. reproduction is with.in non:nal !bound~~ An increasing population trend and comparable hatching 
success and. growth . rates ?t chi.cks in oiled and unqiied areas, after tal<,ing .into account· 
geographic differences, will indicate.that recovery is· underway. 

. ,. . ~; . 

. ··4 
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.. .ln)~s1rc:uidR~~oyery·,. · .. ······ , . . , ....... ·.·.··.· ..••.. , . ,, ·. "· ..... > .' , ·• · .. ·•·.· .· .· 
. . Th.erna~nitude ofimpaftS: on 'clam.popi.Jiations var.ies·with .~he ~Rep~~s· o.fclam/d~gfe.~ pf(?.iling, · 
.····. ., ·~nqJoqation: H<;>wever, data from ·the lower in~ertid~l zon~ on sheltered bea¢he$:s\.lgg'esttha~. 
· ·. . iiittl.~-nepk clam.~ . (lryq,, ~o a les~er exter;it,;;;butter:.plan:s:wer.e . k,iiJed arJd :s.ufft!r,ed sl(j"We(' gh~V\fth ·, · ... 
· ~ ra~~~ a.$ ,a ·result of the.' oiLs.pill a,nd Gl~an~up actiyi~ie$,' , .lr) '·c<l[.t;nrlu.niti~s.ipn the. Kenaj;Pe~fri~ld~, .. ·. . 
. \ ·:;Kb~iak; and. th~ Alaska. Peninsula and in Print~. William 'souQ#~9onc~rn: ab.ou,t the effects of th~ ' ·' . 

. oil :spill on clams· ana· subsistence uses pf clams'remains nigh <see Subsistence), . · ' . . - '"•' . . ' ", '· . ' ---.,. .,,,-,. --- - -· ' . . ' . . . '·- - - . 

,.:::fi~~dvery .Q~j~ctiy~·· , . ·.··. .· . · .. · .. . < , .· ... · . . . ·.. . . . . · .. , .·· ·.. ··· .. ··· .. . . .•. 
· .. 'oiamsWIII have recovered yvhen POP,l,liatiqns:an~;procJ4gtivityhay~.fe.t!lrJ]ed tp,:le.v~ls th~{would 

:. h~ve,~p~evailed.in the .. ·abs~rc.~ .of the. oil spiU,,·bas'ed ·.cin'prespiJI. ·aatior.c.qr:n,parisoi")S. ,of. oiled, ~nq • 
unbHed sites. · . · " · · ·· · · · ·. · · · . · ' · ··· · · · · · . 

')· "; c•·-;} 

. . <e.oi\Ji!li!ori! lOONS 

. '. ~~n~J~.ryan.dR:ecq~~qy <., , . :•·. ;: :::,.- •. ·• .. · ••••• _.: .: ·:. , <<. · /:: ~;: . ·:.•·• .... · j 
.·. ·•Carcassesof :3,95JOons of four;sp.e.ci~s w~re recdv~redcfollo~ing t~.e: spill, incl~ding··at.lersf 216. ·~\ 

.... commooloons; .. Gurrimt·#opulaticmsiz~~·aref!?t'knoVIInfor·~nyqfthese··:speCi~s,'but/io·general,.··· 1 

·!oons.are.Jong-lived, ·slow~reproducing; ~nd: tJ.ave smallpopufatiqns• .Comm<m. iobnsjn th'e oil-spill: .i 
. eire~. ~ay; number .. only. .a.fe.w· thousand; . inchidh~g: ~DIY, "ttimqr~ds iQ ··~tine~ :Wili.iam '$ound.: 
. Commoh loo~s injured' byth~spiU ~robably included a:·mixtl.lre,pf: resideQt and'mig[antbirds,raf1d 
their recqvery .status is not k~~wn. · ·. · · •· ·· " · ·. · · · · · . ·• · ., " · ··. ·· · · 

·t~eqovszy:!Qbjective . ... .. .. ,. • . . ... .. ····:· .• . I 
·· No .• realistiq. recov~rv obJecti,ve .• qf:!r:~ b¢. ide'ntitiea• ~ithpt~t. m9re::inf9rmatror;1, on· .. i~;JJurv·~9;.{n1d the . ! 
. rec.oy:e.rY. sta~y~. of. qom[T)pn logns~;. . .·· .... ·· . ' . : . . · .. ,,'· .:· ' . ' : . ·. . . · ... ·,· .. · ·. . . l 

. '• ' ·· ... ':· . l 

. ·. --. . ., . . ' ., ~ . 

")'nJanyapd Re~6veH1': ··.· . .. . , .. , .. . ...... · ... . . , . .. . . . . . , < • 

:. :;t.bo'ut3(),Q00.9a~ca,,s~es qf'oll.~~bird~.V\fet:e,pic~ed: l:ie:folio~in9,;tn~ <>il'.~pill, ai;td. ?.4 ~erc~hto.t•• 
. them were Co'mriJon and·thi.ck.:bil!,ed.murr~s (mos~iy,comrnOIJmljrresh, Many mote· murres 

. ·. probably diecFthan actua!'ly ·were 'rebovered .. :sa,s~d;':on ·:suhie\ni· 'of ''in·oex c.olb~i~s at su~h . 
. "_1''' ·<,.·._.,_· .. --:· ; .. :._.-:-·-._· •,,,;·:_:·.-._--·;-. · . __ :; '.-.-1'•''~·-:· : .. -~~--:- ,· i~--··_-··-l,-' ·,·,"·.:_,_;-·_,,-:·-·· :-·-:-:_,r,_. ·:·-.- __ · ___ ."')_>: .. ·. ~~ __ -... _.-·_,:··,·:<··~· '.\'--:.-.·:· .. :-_~_.· -_ .. ·.--::_ .. ·· 

·.:: locations asHe~m(rectiop Bay,,thE3. Ghiswell~ Barren, andJriplf3tisiam:fs, ancf,Puaie Bay ,.the;spili-
. '• area' p'·opulation ,rnayh~ve decline,aJ)y .·~bdut.40

1

percen~;JdlloVV,ing tht:Lspill: ···lil'acdi!ion todir~ct ·· . 
losses .ot murre~, · there'Js· evide.pce tHat , tile· tlrriid9 of r~prod~ction, was.: di.srupted ana . 

. . · productivity reduqed.: Interpretation, of ~he. effects of·. the spill, hqvvever.,: i~ .. CQfJ.lp!i~a~ed ,bY 
· · . , . in.9.pmplet~ Pf~.~piiJ'gat.a:,aQd'.cl~y:ifl~ic.atiqljs, that; p()plilati?p~ at\SO!l)e. colonie~ vy~re. ih <J~9Iine; 

b~f9.re. tl;le oil!~pill .... ~ . · . · .· · , . · .· . .. · •····· ···• : ~ .• .· . . , ·.. ··. . .' · . 



. ' ·. -- . - . -. . ' , ·' " . ' '·_ . 

Posts~m monitoring of productivity at ·the colonies ·.in tne Barren. Islands indicates that . 
repmductiVe timing, and succ~ss were again. within normal bounds by 1993. Numbers of adtdt. · 

·. murreswere la~t $urveyed atltnq~e same colonies in 1994, Atthattirne, tne loc~l'population 
had notreturruid to prespili te,ve'~s;_,. . . ' . . . . . . . ,. .;. . . 

. ·. Th~ }\iaska Predator Ecrisyst~m~xp~rirn~nt (APEX project), fund~d' bytne Trustee Council, is . 
. ·. ·investigating tti~link~ges amdn9 murre populations and changes In the' abundance of forage fish; 

such as .. Pacific herring, sand ilanqei arid capelin: · ·.·. . •· .· · · . . · · .. • ·.. . , . . · · . 
. . 

1Recover5f Objectnve · 
Com!TI6n mllrres wm have recovered wnen populations at index co!oni~shave n~turnedto prespm 

·levelS, and when producti'ilityf is .sustained withinnprmai. boun<;fs. ~ncrieasing' population tref1dS · 
· at index colonies will be a· futther indication tnat recovery .is underway. · · · · . . __ :. I . -.. . 

I.-

CORMORANTS 
,. 

. I 

l!rBJIUiry O!!illldiiRecover-y I · · . . · . · ·. . . . · . . · 
• Cormorants are large fish-eati'ng birds that spend much oftheir time on thewatefQrpercned on 
' rocks. near the water •. ' Three:species·typicaily~are found Withi(l the oH~spil! ·aiea.; ; :. . 

'" .. , . ' ' ' ... •, . . .,---' 

_., ___ ' . :·-··_. _. _-:. . ' ' :-- . _. ! .·:_. -.-·-. ·___ ,. ·_ . . .··-· -,_._: _· . ·: .-. _· ' . '' ... -_: 0-- • ._. • 

· · · Carcasses of 838. cormorants \lvere::recovered following. the oil spill, including 4t8<pelagic, 161 
~ red~faced1 38 double~drested; [and 221 unidentlfi'ed qormorarits. ·-·Many mor.e cormorants probably 

.. died as a' ~esult of tne spill, but'tneir carcasses were not found.; ; . . 

No regional population estimates are available for any of the· cormorant species foupd in tne oii­
, spill area. _·Tne u.s. Fi~h and )Nildlife·Service Alaska Seabird Colony Catalog~.however, currently 
. iists''c6unts of7~161p~lagic corm'orants, 8;967 red~faced connorants{and 1 ;558 double-crested 
.. cqrmqrants in the oil.;spiil ar-ea. ·. These are direct counts afcolonies,. not overall 'population 
· estimates, but theysuggest that population· sizes are small. in this context, it appears tflat injury 
to all three cormorant species may have b~en·-sigriificant; 

. .I .· . . . . . 
· .. ·. . . . - . ·.·. I .. ·- . ·. . . . . . . . . 

·. Counts. on the outer Kenai Perinsula coast s~ggested that the direct mortality of. cormorants due·· 
to oil resulted in _fewer. b.irds in this area in 1,9.89 compared to 1986~ In addition~ th~re were · 
. Statistical'iy-signiflcant ·d~cli~eS in . the . estimated nUfT10ers of cormorantS (all three sp~cies 
combined) in Prince William Soundbtised on pre~·and postspill July boat surveys (1972.,73 v 

· 1.989-91), and there were _feWer cormorants in oil.~d than in l:inpiled part~ .at the•Sound .• ·More · 
·recent surveys ( 1993-94) did not shovv an indreasing population trend since the oH spill; With 
,., . . .... ,_ . . .· ... ·.I .. ,. , ; .. · :.·' .. ; . ·, . :·. . . .. , :. . . • .. 

support fromtt1e Trustee Council, these boat surv~ys will be {epeated in l996. . 

Recovery Objective . . .· . . . . _.· . ._.· ... · . . . ·. . . .· .. · 
. ·Pelagic, ted-faced; and dou~le~crested cormorants will have ,recovered whe.rl'their populations 
~return to prespilllevels in the oil~spill area. An increasing .-population trend in Prince William 
Sound wm indicate that recdvery isun.derway. ·. · ' . · · ·. · · ·. · ·· . 



' ' . 
'.. . -· . 

. CUTTHROATJ'R(.)UT 

,·"_'< "I • ·~·'·. 

lnji.ny ~nd:Re.cov~ry.. . •. 1 .· ·~\ .••.. •· .• ,. / , .. ~. : 1:' .~. ···.·. . : . , .... ·.·.· . . .. < ,,.. · ... ·. "·. . . 
Princ.e William Sound is at the'. northwestern .li111it of the range of cutthroat trout" ·and Jew sto'cks 
are ·known to ex.istvvithirithe Sound. Loca(cuttiJtoattrout;populations r~rely null'lber more than 
.1,000 each, .• and .the fish mave small. hom~ ra.ng,e~,'ancf are ge·qg(~phicany Jf)olated.: C~tthroaf 
trout~ therefore, are ;highly. vulnerable to. exploitation~ :h~bitat.'alteration, .or pollution. ' . . 

: ' -,, ,,.- :· -.- - ._, - --· • • - ',.·· '- -.- - .• ·-.... ---- • i• ' - .-

:; "c:,'': -~·--. 

· F.ollciwing tt1e oif.spi!!~ ,futthr()~t trout. in· a sm~ll1 nu,m~er· bf' oU~d inde* streams·grev\t ri)or~.~lqwly. ·.· 
. , . than , ir'} . Url()iled• stream~'· possibly aS. a r~sqlt, of reduc,ed, .f.c)q(! su'pplh~S ()r e~pos~re Jp • oU, Blld. . 
· ~itt ere is conc~rn th~t. ·.redyc~d g.royvth. rat~s· may have leqtd redu~~d ··s,urv)vaL; ··Th.e 'ditfereflce in · 

··.· giowth r:aJ~s. persisted ~nro.ugh · ,H3~}· 4\!o $tu,dies: ha.ye, ;peen ~ondl.Jc~.ed sh;1ce, tpen~: CiiJd the 
. r~covetv ~tatlis.ot·thi~ speqies is riot Rni1~n. ~~" .· ·· · · · · ·· . · . · ·. . ·.·. 

F• ·-,• ·' •• : • 'l ,- , •', ,', ·' ,.-, ; ._ ,' • , ;-'", _ .. ··, ·, ·-- __ :} •' , - ' ;'' ,_: •.' '' ' .·:, '; . , • 

.. --.... , ... : .,,.-';\ 
• ·:· -~-;~ : ~'; J . _' ,.1 , 

·. Recovery Objeethre ·.. . . . ··.. . .. .· .· . . . . . .. . ·. . . . . . . . ... ·. . · ...... ·... . . .. ... . .· 
Cutthrqat~rou~ .wUI hay~l~Pm.f,~r~q wheii grgwtJl. ra~~sJMt.hiJJ oil~~ ~tea.s (\r.e. similar4o t_hose.ifor ·· . 

. . lJI}biled. are~s, ~ff:er taking i~td' aq.cqu~t ~~9Q~~phi9-'9!ff.~~en,~e~.,· · ···• · · ·· · .·· ·• ·. · · ·· ..• ,· ,~'; · · .. · • 

·, 
-·. /''. ~ ~' 

ln1ur1 a,ric(Reco~eiy ·.. . . . .. ·. .. ·.·· . . .. ·. . . .· ·: . '· < < . . . , . . . 
The gil ·spill delivered oil in varying qu(intities to the waters,adjolning'tfle .~~~enar~as desi~Rated .. 
as wildemes~ are.a~ and wilqerhe,s~ study'ar~as ·by Cong~ess; ()il also.was depo,slted above ~he 
m~~P .h,igh~.ti4i:l.ine ~t.thes·~]qt~tio~s· .J?urfo~~'the!qtf;)ns~ cl.eantU,IJ: •. seasoQs .c?(1SS~clnd'1.;~~0, · 
tflousands, of worl<~rs B(,ld h~ndl:~ds qf pi~c~s 9f ;eqtjip~e.iit:'!V~r,e~.at .Vv,qrkjq'tn~:~pm ZOQ~· This . 

. activity;was. an. unprecedented .. imposition of.people, noise,.and ac:tivityon.the. area's. 
undeVeloped .. and normally ~iparsely>occupied landscape .. · Although acti';itv'.· ley~? Is-; on these . 

. wilderness $Mores. hav.e Ri:ol:5ably returned:to.,norrilal;: ~t some. !Qca~ions there ."is· still "r¢Sidual·oiL .. 
' :. , · ... ·, • .-,_·., .'-T·,? ,: •• _::--•tt.,"· ,'-- '-', .· ., , - ·. -~·,,·. '-:.·:· ""···,<:·-·':'~-,_-~· ::--- .-· .. ·::<•~' .. _;.';' ·:'' '· .. ,.·,-,,_\ '...._-- ·-'::·-;,: .. _.- ,. ~--·.:::'',': 

R~covery Objectiv~ ·•· ·. . ·.· . . ·· · .. ·· . . .·. . . . . · . · • . · .... ·· . · .·. . . .· · · .. · .. · .. ··· · ......... · . ••.. . . .... . . . ·. . . . 
Designated wilderness areaswiU have.··ff3COvered Wht:m,oilis no·.Jdnger•enc.ountered in them and 

• the public perceives them.t() be reqo.ver~-~·frdrn.the. ~pin .. ·. ·· · · . · · ·· . 

·. Oou;;'f.VARDEN, 
j ' ": ' ' ·- .: " '.:~ 

.lnJury'a!nd R~coy~.~·· ~·.-.·. · ... } . . •· ··. ;.·. ·.~·~ .•. ·· .... ···•~. .· .... ·.· ..... · ~· ·."~ · .. t··c;, ··.~. . •... · ... '•'·· ::·; .. · ....••... 

. liker .. thEfCIJtt~~oa~·tr9ut, the~e ·is evldf3f1,c~. ~hat;IJplly yarden,'gl'e~, mgr~ .. sJ.owly,in oiled .. ~tre~ms 
. than< in upoiled streams> ~.rid. tHere·. is: ppncern the~t reduged,:grov\r,~h. rates may. have' ... led . to .. . , .· .•. , : ., . . •. . . . . . . ., . :· .,., . . . . , . r .. , .... ·. ,. . .... .• . •• ... . . -· .. •.. .. . .· .. . . . .. ·. '· ...•...• -. • • ' .• · .. ·., . 
· reduced survival. ·However,. no d.atahavebeen gatt:~er~a since, lB~.l;.The r:ecc;>v~,ry .. s.ta~u,sof 

this species is ·not ~I"IO\Nn· ·.- · ·· · .. · 
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· Recovery Objective . . . . . . ·.. .. ·. . . . ·. . . . . . ·.. . . 
Doily Varden will have recovered when growth rates Within oiled st~eamsare comparable to 
those in unoi.led .sveams; after taking into account geographic differences. '· .· · . l . . . . . .· .. 

lnju.ny lilllnldl IR~covery . . . . . . ... . . . . . . . .· . . .. . . . . . . .· · .· . . . . .·.· . . . . . · 
Harbor seal numbers were declining in the .. Gulf of Alaska, including in .• Prinbe Willian{ Sound, 

· before .the oil spilL Exxon Va/dez oHqffet:ted harbor seal ha.bitC!t.~'. inpluding key· haul-out areas· 
· and:adjacent waters( in Prince Wiiliam Sound and as f~r· away as Tugiaak Island, near Kodiak, 

Estimated 'mortality as a. dii'ec1 result of. the oil spin was about 300. s~als in oiled parts of Pdnce 
V\(illiam Sound. Based on' sur\reys conducted befor~ ·.(1988) and after (1'989.)!he oilspill; seals 
in oiled areas had declined by 43 percent, compared to .11 percent in unoiled (lr,eas~ 

. . . -'' . - i __ -· ·- .·,: :_. -.-_ . . ; : -. . ··. '.• . --~ _·' - ":. ' . . -- -- . <'.-.:;·· ·. . ··. ·-__ . ' . . . 
. In a declining population deatps excee.cl birth~, and harborseals.Jh.hoth.oiled and unoiied partS· 

of.Prince William Sound hav~ continued to deciihesince·the spill.: For the' period ·19~9~1.994, 
. the average estimated annual rate of decline was about 6p~rcent. Changesun the amount or 

quality of food may have bee11 an initial cause .. of this lo11g~tetm decline. A~though there is np. 
evidence that suchJactors asi predation'b\rkiller vvhaies,:.:subsistence hunting, and intenictions. · 
w.ith commerical fisheries cau'sed the decl.ine in the 'harbor seal population; t,hese are :among the 
on-going sources of mortalit¥• . . . . ' .. . . . ' .. ' 

• ' • l• ' • '•r:j!!. • 

· Harbprseals havE:r long· ·been a key subsistence resource in the ol!-spill'area. Subsistence hunting · 
. ' is affected by the declining seal population, .and lack of opportunithi~rto htmt seafs has changed·. 

the diets of subsistence use is' who traditionally had reiied heavily on .these mari~e mammals. 
. . . ,.· . ,_ - ... - - '_, . -· .. . •' . - .. ' 

Recovery Objective · . . : . . - . . . .. , . . . . . .· . .. . . . ·.. , . · ·. . . . . . . . 
· Harbor seals. will have rec6veredJrom the effects of· the oil spill Vlfhen their population is stable . ! ' . . . . 
· or increasing. 

.··HARLEQUIN DUCKS 

injury and Recovery · · . 1 .· • .• . .. . ·. · . . · · 

Harlequin ducks feed in intert.idal and shallow' subtidal habitats where most ofthE! spilled oil. was . 
. initially stranded .. More thary200 harlequin ducks were found dead in 1989, mostly in Prince 
William Sound~ Many more than. that numbe(probably di.ed throughout the:spill.area. ··Since the 

. . •. • .. ·. . . . I . •· . .. .. . - , . . . . . . .. • . , ,·· . . . . • . , . . 
oil spill occurred' in early spring, before wintering harlequins h~d left the oi!~spill area, the impacts · 

·of the oi!.:spiU may have ~xtended. beyond the immediate spill area.·. The geographic. extent of 
these impacts is 'not known.: · ·· · · · · · ·· · · · · · 

. . I 

. Bile samples from· harlequin ducks (combined with. samplef) . from Bar-row's and c;ommon 
goldeneye) collected in fijaSt~m and western Prince 'William sound and in the western Kodiak 
Archipelago in 1989-90 had higher concentrations of hydrocarbon metabolites. than a small 
number of samples from harlequins and goldeneye . collected at Juneau.. Pre spill· data on 
harlequin populations and ,productivity are poor and complicate<:f ·by 'possible geographic 

I 
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• differences.· in hat,itat.qu~HtY. However~ the~~ummer· population.ioPrince V\,filliam··~ou~d is ·small,' 
only a· few tHous~ncl birds· .. ·· .• :there qqntinues 'to &e Concetr:r. about. poor reprOductior:r ahd a 
possible decline in nur;ribers of molting .birds io vv?stern versus ~astern part$.,of:the .. Souqd~ , 

' '· ' ',-''· . . ' __ . ; ' ' .; . , ,_:.• ' • · .. < · · ; " .:- .~- •,o -;- ' ;c , ~· · , .• - ' ·c. '· • · '•) ·• .- ,_, l, . •· :"' ' 

Re~~~~Dii·o!iJ~:Ctiv~: · ~ . · ,;x,. t . . .-· : • • ~::· • . . . •. ' ' . , • . 

.. · .. Harle,qu.iQtd.ucks:, VlfJI,I h~v.e :re~oy~r~.cJ 'wb~n, Pr'efdiry~,·.·and ,pqstb!~~dlng, se~~.qn (j~nsities. (ind . 
.. ·•·.productl.on ·Qf.:vourig .. n~turp ii>_ prespij1'1e~e!~.)A 'n()rri;l,ai. PQPula~ion, ag~,:.~hd· s~~-struciure ,qn<:J, · 

' .· r~prq~,ucti\le, su.c~e.s,s!. faking i~to aC,~pub~'geqgraP.m.c'difter~r1#e~,.wjlfiiJdiqate th~.t recoyery is .. 
ljo(;Jt;f~a*.: ' · · · · · · · · · · · · · · · ·· · .. ·· · · · · · ·· · · · ·· · 

inJ&uyandR.ecoverY, ... ·. , ......... , .... . :,,,, . .~.:;\ . , . . . .. : ... . ·' ·. 
Portions of·1 ,500 miles ?f coastlinewere~oiied by the spill in~rince WillicunSound; on the Kenai 

·and• .• Aiaska .peninsutas, ... and·Jnthe~Kodi~.k Arcnipela.gC>.· Bothct~e 6iland.intensive· clean-up 
.~eti~j;ties 'h'ad .~i~~ifi~an"t·lmRapis 'or,l'·t~.~ ;tlo'r.~ :~ri~ J~dna :qf:th~int~Ri.~~~ .z9n~, Jhe · ar~~. of 6.~ach 

.. ·~betw~.eb ibw·and' high tides~'.lnt~rtid'alr(isourc~s are iri:lpo(tan~ to<: subsistence, users~ ·sea .. and' 
·· river otters;'and~to.a varietv.ot birds:·inqtudingbladk.. ovster.:~tch~i.s,. ~adequi.~Aucks,~ surt 

.seaters, andpigeoh 9~.:~memo~s. ' . . . . < . ·. . ' ' '' ,., ', ,.. . . ·.. ' ; '· ... ·.' 

·l'llP•C!.$. to .. il)f0rii.d81 o~gani sms oc¢ut(ed Bt. ~11. ti!I~Jev~ls,ir> .all: !YP~s of liabi~ats thrci.u~h~ut. thO ·. • 
. oil·'(~pii(_.~refl;·'' : ~:~ny .~p:esj.eS, •. of ,ai.9a.~::_~nd.,Jn,ve,rt~h(~t~s, w~re,::.l~~s,.a~un,~ant..~t, .. <?ih~'d ;~{t.es 

compared to· unoi!ed reference,, ~ites; c:)t~~r opportunistic speqiesr in<;:ltiqin,g a small species ~f · · · 
barnacle( oiig()chaete·_.worms, and filar:pe,~tous b,rown, algae, 9()'oni.zed .:shores. where. dominant 
species were .removed __ by th.e oilspill, ~nd·clean.,up .. a,c~ivities; •The abundance ;3nd·reproductive 
potential 'of the C()rnmon. ~eavveed, Fu~us ~9a(di1eri (~nown. as rockyVeed. orpop~eed), was alsc>' • 

>reduced.followingtne spill. ·· ·· · · · · ·. · ·.· · · · ·· · · · · .. · · 
. ; · .. ·.' . ' 

~ -" .. , ~ i~:. . _"''· - -~ ·; .< '·_.>_· __ , .... ' -;·_._ ~-< ··, /_'. ;_~.: :' ?·;·. ··.- -=···'<};,.< ->' -- _- ·- ' -<.:: _. -~~-- ~\ - " ·: :·- - -' ' . ·> j <3;::-~ -_.· __ •', ~j. ' - > -:_·:~ -~ :: ' - . . 
·•·. ;O~ .. th€l ·~helt~r.~q,, b;fi!drq~J< shore.~.~.tbat a~e cor11mqn. !.rr.P~inqe.~Y\!il.!iam Sou~d:>'.,fl)ll·~rec.o.vt3w .of . 
.. Fucus.is cruda[for the re,covery.of intertidal cofi11munities at these site~; since many• imiertebrate . 

· · ·. org~nisms .. d~penq. o~ the:cg\t~r;:pro\tidedhv thi~:s~aweed ..•.. Fqcus ~a~· not'vei ,fiilly :rE)~overed .in.· 
·~·.th~. upperintertid ~l;zone :onshor;~. subjecte,d. to dlred.'. sunlight,,but in rn~ny :ioc;atioos,recqyery . 
· 'of· Intertidal .··cortimunities ha~ ·ma~e: su~stantici progre~s. · · In other habiiat: types, such :;as .. 

estuaries and. cobble beaches; ·ma,nY,.·l:>Peciesdid not show signs o{recpvery when t!Jey vv~r~ ial)t 
.. survey:ed .iri l991~ ;: · · · · . · ·, ' > . · . ... . · 
. ' . '•, ' ;_ .. ·. -.',\ ;··"'"- -:..·-· . ,> __ 

( ' -i·\ ___ ~- ~:~-~-. .:~" 

.· -~~ec.overy O'~}ettN€t . . . . . .· . , . r e . . ~ . . . . . .. . .· .· 
.. irltertidal 'c.~mmi:n1ities will !iave:,recove,re:a. when cpmmunity c~mpol)ition ,on.oil~d shore,lioe:s ·i~ ·. 
-~-·--~-:·· ..• · .. ·.· .. ·_·- •.,,,'•-\- •,., ___ ;"'_ ·'·:·."·'-'"_-·"· ._·, .. -··:···."~ ,:.,;-.... ,-.';··-'~-: · .. 1.,, ··; ·.··'·-', -- . .- __ ' ._." ."_·•··.J_.:, ·-~··'":·.'!·· .. , -~ '.".;.,L ,.- .. ,, .. -._. __ ·- '.1··· . 

. ,.~imila( tp.that;,vv!Jich woul~.·haye prevail~~ :in tile ,absence! pf the spill. 'Jndi<;:e3tions·pf ,recqyl:lrv• · 
·.are the ree~tablishment.pf irnpprtant.sp'ecief), ~~cb as·.Fucu-1.atsh~lt¢redroc.ky sit~·s~·:.~th~·: 

COnV€?rgenqe,.in GOnJmUnity·com'positiO·fi,'C>n .. oiled 'aoCfuno.ile(shoreline$,"and th·e· provisfon·.·o.f 
.. ,adequate, uncontqmir~ated :fqod .supplies :t&r top pred(i~<;}i:s·Jri intertidal· and>ne~r;shore·habit!3ts;. 

·'·:_.<~.> c .;:":.·· ••• -, "-· ~-- <::. ,: .. > ·. ,,, ' _-,_,-,'-:p·i __ ,"· . ''.,-·-- ;:.~-\· '·'>": _-, :._' ~--,- .. ,. "-,·-~::- >' __ >. ':· ·.;~·-- · . .''">, -:~; ."<",•" :.:_,<_· ·."·."- •'. 
,-"~-~-; . 

- --~. r . 
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.. K~llER WHAlES 

~-~]u.rY 'auld -~Re~ri~:ery", · _. . _ ·' ~ ., _ :~' . . _ . c.; .... 

. More than 80. kill.er whales .in ~ix "resident" pods regularly, \.)s'e Prince VViiliari:t Sound within thek 
ranges, Otherwh~les_ ifl ntra,![lsh:mt'' gn;m~s are obser~ed hthe Sound' less fr~qyel"ltly; ·There . 
has b~eh' particulilfconcern inPrinc~ Wim.am · SoutJd. about th,e··residentAa:,pod,.wi'lich numbered 

.. 36. animals' prior to the spm:· 1F.ourteer1 whales disappeared from thi~. podJn 1.9a~·and 1sso,_ 
.during which time no vollnrr!were recruited h1totne·population; Although fOur "calves ·were 
· added to the AB pod during 1 992-94, surveys in 1994 and :1 99 5 indicate the ·loss offive more 
. adult whales. The link betwee.n·tiJese losses and the oil spm is only circumstantial, but the likely 
mortalityof killer whales·· in tbe AB pod. inPrince William Sound following the· spill far exceeds. 
rates observed for. other pod~ in British Columbia .and Puget Sound. over the .last 20 years,. In 
addition to the effects. of tl:l~ oil spill, there has been concern about the possible shooting of killer.· · 
whales, perhaps due to confll6ts with:iong ... line fisheries. ·- · : · ·· .· ·· · .c · 

', • ·, •• -.- • ft '·.·-- ' •••• ',,'. • - • 

The AB pod may never .regain its 'former ~ize; but overall· numbers within the major resident kiUer 
. whale pods in Prince William Sound are at or exceed pn~spilllevels. There i~ concern, however, 
·.that a deCline in :resightings of individuals wi~tiin the AT group.·. of transient~mer wil'al~s ·.has 

... · acoeierated··fallowillg the. o·nApiU. . . . ·•· - •· · . . · . ' · < . ·••• .. · • .. · •... -. 

Recovei!Y Olb]ective . . • . . . . · .·. ·· .. · . 
. ,. ·kifh:W'whales in·the·~B pod-v)fm:haVe l"eC<?ve(edwh~ijthe number'ofindivtdualsih'thepod is 

: stable··or in·creasirlg rslative to:thetrendsOLother major'resident.pods .in Prince William Sound . 
.. '-. .·•1. •· .,. ·.···:•v.>.: · 

· !l!l]l.lii!Y ami Recovei!Y . · ... • ·· ·· ·. . ·· .. ·.. · . . ·· · . .. · • · · ·: · · 
The Kitditz's murre let is foiJn~ only.. Alaska and portions of the. Russian· Far East, and a large · 

. fraction' of the world· populatipn, which may. number only a few tens of'j:hous~hds; breeds in 
~Prince. Willi.am·'Sound~ ThefKenai Peninsula coast and Kachemak Bay ;afe·also important 
concentration ci'reas for this. species. Very littie·is known about.Kittlitz'smurrelets.· However, 
they associate Closely wittvtidewater giacie~s a nor nest on sqr~e siope~ and 'similar sites on. the 
:~ro:u~·Jd .. ,·: · ·.· _,_< ·"' .--;'_ ;.-1--_: -~--· - - ·_. · · · · 

· Sev~nty-t~o Kittlitz's murreiets were positively identified among the bir:d car~as.sesre~overed 
·after the oii spilL. Nearly 45Qimore Brachyrainj:Jhus:murreletsWere not identified to the species 
level, and. i.t js rea~oilable to e~ssumethat some of these were Kitt!itz's, ~n addifnorvmany more 

· murreletsprobably. Vlf.ere .killed by the oii than were actually recovered; One· put)lisl1ed: estimate 
places ·directrr!ori:ality of' Kittiitz's'ml.lrreiet~dmm the oil spill at _1.,000-2,000 individuals~ which 

. ·:would represent a subs:taritia) fraction of the world' population, .· . - . . ..• . ' ;, . '' .... ' • .. •. 

' .· . - .--'- ---- 't." .· '·: > .. __ _.' .. , 1 _,') ·:_:- :. •. • __ . ·,; ,-: ·'-· '.• - )'· _- -. _: ",' ' ' .,.- '". ••• • - , '-.- ',. "' - ·_-· • • ' ' '• • - • 

· 'Becauseoft!iehighlypatchyidistribution .of Kittlitz'srnurrelet;the difficulty of· identifying them 
in the field, .and the fact tharscr i.ittle is. known. about this species, the recovery status of the 
Kittlitz's murrelet is not known, The Trustee Council has funded anexplore~tory stuqy on the 
. . . . ·t ·. . .. • ., ·. ' . . . ' • 
ecology and distribution of this. murrelet starting in 1996, · · 

1 



·,: -. :· <-.. .. .>' ' . . • · .. 

R~ec9vewjrObjeqtive . .• .. ·.: ..... · . .•.. .· .. · . . ···. . ,. . • 
. ·.No.recqverv .. obj~cti~e,can -~e id~rttifi~q,fp?Kittiitz's mur,r.~h:~t:a~~his/~i!11e: 

• 0 ~ ' - ' 0 ' ' • :\ ' ~ ::; 0 .'' ~, I 

', .·' 
; .-. ' 

. ]\iiAR~U~b MiJR.RElETS ' . . 
·',' .· •' ;· 

' hijlnja~d Reco~e,Y · . _·.·.. , . .,, ·,·:::.:·· . . •· ~' , . .. . , ,: , , .'. . . , ._· 
The northern Gqlf: .of Alaska, includin,g P.rihc:;eJNilliam'Sqund, ls. a k~yarea. of .conc~ntration in · 
tne distriQl!tion of marbled murrelets. The marbled murrelefisfederally ilsted.as.C1 threatened. 

:.species. in Washington, .Oregol),-and-GaUfgrrih:~;··it i~ also iisted .. ,as threalened)n Britjsh.Colurnbia.·· 
•"•"' ,.- ... _ ... ,.··.··--~ .,: . ~ .. : -- -- .. _-,-.. :' . ·-:-:'~· ... :. ···-<"·- ... :-·--··' .... , "; !;;: ',_ ','' , .. ·, "· - -- , _ _.--.,, ··~--

. The_ marbie'a,·m~rrelet'popuiat'itin' in ~riA~e1 V\Nruan1 Sound tl~dd~61i~ed.befor~ 'th~-~)iJ:'s~iH .. Th~- ··. 
· ·causes of ~heprespill qeclihe are unRnown,/but may·b~ tel~te(j.to changing food supptie.s~. It is . 

not known whether the murre!et population vva~ .• still declining at the time of t~e oii spill, out the 
· spHI caused additional losses ofmurrel~t~,·· ... Qar~asses of nearly 1,100 Brachyramphus murre let$ 

.. vvere fmmd after the spill, andabout,90.perceni.ofth~ murreletsthat could·be identified-to the 
species !eye! wer;e marbled mllrrelets .. M~ny more mu.rteletsprobably were,kiile!:f b,Y lh~ oHthan. 
were. T()Ur!d, al)d. it Js estimated. th.atas 'muc_h .as 7 perc~ot ot the rnarbled murr~iet, population . 
)n:ttu~ <?iF:§pill .are~~tJN.as,l<ill~9 by the./spm, • .' .. ~ · , . < : · . 

7 
: ···· · •• • ·· · ·. · ' · 

. . Popul<hion ·estimate~·· for .• murre,lets,' are hight/variabt~:. f'qstspni 'il~at. survevs:do not yet. inqicate· . 
. ·• anY..sta~is~idally_significaqt .incr~a,se •.. i~.Ji_~mt)er$ .. of q,arb!~~ miJlrele.ts . .i~-P~i6qe, 'vyilli'ary{:Sqund, . 
. nor .is there eviden'ce of ~ny further dec.liQ~·. ; ; . ' . . . . . . ... 

i ~e~overy QbJecti;e . : . . . . •. . _· . ... _.· . . .. . .· . . .. . . .... · .. . . . . . 
· · · .. Marbled,ilJurr..~le,ts wiU hC)ye :recovere~ ·V!!~e.!l._-its; .. pC?P.uiatiQ~ .• ci~.~t()ble. _qrjncre,aS.in{J; · ·stabh~.or 

.. in(!rE)~Sing· .prppu:ctivity, v,vjlfJ~e <Ul'J!ldi~ation ~hat: recoyery Js; .t.~n~ervva~ .. · ... ,, , ., . . . . • ..< · ..... .- · .. •··. 

}.I!J~w.;tndl.Re~<>v_el)f, '· , " . " .. _.···· __ ,i • • _; ,. , .··.·_ ...•.•.. _· ._.... . • _ ·>·,., .· . 
J\{lu~sels ate aq·.impoit,a'nt prey §pecies._ ili.ibe ... n~arshore recosyst~m,)h~ougqout~he, .. oil.:spJil.area, 
and _bed~ of mlis'sels. provide:,)hysicaf_s~apility 'im<;! nabitatf()r othenorg~nis.m.s'in '•the)nter:[idal 

... zone_. ·. For toese reason~, m~ssel :beds 'yv~r~·purposei,Y !eft alorje during. Ekkori'l/a!dez clean-up . 
oper,atipps. , . · · · · · · · · · · · .·.. · · 

_ ,,r ·:;./ .. ;;-;__ , _.,;
0

_:,:'-'::,' ·., ·~_ .·";'':·:-_:.:_'··- •• ' ._:· •• ,_';)·?.·_ ~_.-.: :_-..:·:-,< . .'~-.:' --,; ··-,,..- .. ;\ ·· --.-·-.,".~- '.:··_.,;· ___ -_,:;-' :.{::._.:.j.: :.,_.:-.-.·:.,.· .... · 

In. 1 ~91, bi.gfl ppncentl'~tions of relatiy~IY·llri"Ye~ther~d pH Wer~ found .in .. the ·rnu~~e-l.s arid.· . 
. underlying ·byssal mats and sediritebts ,in· c~rt,ai~ densemljs~eLI'eds. j Tbe.bJological sigoif,icant:e, 
·of oiled_mussel beds is not:knqwn~ bufthey are pofE:mtial'pathw~y~ of. oil'contam:ination for:'(opal 
populatipns of harlequin. ducks, black oysferqatchers, river·. otters> .and jlJveniie. sea ottefs; .a!(.()f 

.. whi~h.:f:eeqJq some ext~C'lt,OI;l .muss~ls'and· shoW,. sonie .. siQflS ·of CO(ltinuingjnjury~ ', · .· ..... . 
. ... '····'!- , .· -.~ ·-, "··.,c->':,, -• .. · .. · ; ._., •, ·••',, ',; .'·_' <c ,'; ____ ;F --~-- _;--., • ... ;.· .,-, •• ~"· ,-": , : -_. ._.. __ • ; _ •.. }!_',~~;:·· 

About :§o. hmssel beds. in "prince William' Sdund. ar~ knd"~~ still 'to''~ave','on residue; and' r2 of 
them' were cleanecjon anexperimeritafba~is.in 1.994 .. _ 13y A~.IQUSt l~9·5,!these beds sho~ved·a 
· 98 p~rcent ~eduction in oii in the replacemerit sediments, comp(lred to what had been there 
before .. Mussel beds along the oute~.Kenai .Peninsula coast, the Ala~ka Peninsula, ·and Kodiak. 



'. ., . ' . 

Archipelago were surveyed for the presence of oil in t992, 1993~ and 1995. . Hydrocarbon 
concentrations in mussels ~ncf. sediments at these Gulf of Alaska. sites is: generally lower than 

· fm sites in the Sound, but at some: sites substantia! concentrations persist: · · 
., 

. ' . 

. Subsistence users continue to )>e conc~nied abot.it cpntamination from oiled mussel beds. · The 
Nearshm;e Verte.bra:te Predatgr project is focusing on mussels as a key prey species and 
cornpoflehtof the 11ears.nore eco~Ystem~ . 

' Recoven1f Objective· .. , ·. . ·. f . 
Mussels. will have tecovered when concentrations of oil in the mussels. am:t . the sediments 

·. ··below mussel beds reach ,background levels, do not contaminate theirpr.edators, and do not 
· .. affect subsistence uses.' i .... ' .. · . . '· . . . . . . . . .· ·. 

PACIIF!G' HERRING. 

!n]iney arr1d Recovegy . ·• . . .. . , .·. . . . . .· . ·. . . . .. . . . .· · . . · 
· Pacific herring spawned inintEntidal and subtidal·habitats in.Pririce William Sound shortly after. 

the oil spill.. A signifieant portion 'of these spawning habitats as well ·as herring staging areas ·in 
the Sound were coAtaminated by. oil. • Field studies conducted in 1989 and 1990 documented 
·increased rates of egg mortality' and larval deformities in oiled versus:unoiled areas~ ·subsequent 
··laboratory studies·~confirm:that·these·effeets can be caused by exposure to :.Exxon Valdez oil~ but 
the significance of these inju~ies at·a population h~vel is oot known. · 

Tt)e 1 ~88prespi!L year'-class qf Pacific" herring was very strong inPrince William-Sound, and, as 
.· a result,. the estimated peak bl'omass of spawning adults in 1992 was at'a record leveL In 1993, 

however, .there was anunpre6edented crasH of the ac!ult herring populatic.m. Aviral disease,and 
fungus were the probable agentsofmortaiity, and tl)e connection between the oil spill and the ·. 

.. . .. . . I .· ..... " . .·. . . . . 
·· disease outbreak is under investigation.. Numbe~s of spawning herr.in'g in Pr.ince William Sound 

remained depressed through the 1995 season. Preliminary results from the Sm.md Ecosystem 
Assessment {SEA) Project indicate the · possible significance of walleye pollock as both · 
competitors. with. aQd predators on herring, . which . may. indicate . that. there is a connecticm 
between t.he lack of recruitment of strong year classes of herring aQd the presence of: large 
nl.lmbers of pollock iri Prin~e .William Sound: . . . . . . 
' ':. ·.. ,- . .. . !-. -J ·."\. ', ,' 

·.PaCific herri~g are extremely i'mportant ecologieaUy and commercially ar1ei for subsistence users. 
Reduced herring populations ·~ould have si.gnificant implications for both their predators and their 
prey; and ftJe closure of the•herri!J9 fishery from 1993 through t996has h~:~d serfous econ.omic 
Impact on people and. communities in Prince William Sound.· . · . 

<-'' < f' . -. ' .- . . . . . . ' 

.··Recover)! Objective·.· . . '·· .. . 
PaCific herring will have recovered' Whem the next highly successfUl year Class is recruited into 
. the fishery and when other inpicators of population health ,are sustained within normal bounds 
in Prince Wmiarn Sauna; . ·. i '' · .. · 

;r' 
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.. · !nju,Y aBl~ Re~ove'ij . _... . . . , .. ·.• • . . · . . . . . .· ... · .. . . . ..· . : . . ... · .·· .··. . < 

· ~ltho.ugb. th~· pigeon 9l1i1Jern()t is •·vvidehl qistribu~e.d _il)th~,7nor~~;Papific r~gign, npwhere· doe~ •. it 
· ... occur.in Ja.rg_e.nur:nbei"S,or.ca,nce(ltr~tip,ns~. · Becaus.~,guilielljots f~~din .. ~haliqll\r, .i"l'E3~r~hori'Wa1:ers,· · 
,;the gu\ilemots and. thf3•fish on'.:Wilicb' th~yprey' are vulnerab,le to'qli pollutnc)n. '' ' ' ... 

<·:' <" .:_,.:,.~···. ';: .. ,-· '. : .. :~·- ,,· ,.· ·;. __ ., ·, . - •. - ., ·.:o:.';"• ':.-·-~·· .. J '., .,;,,-',-'·-'.<-.·· ., .. ··,.~·< · .. _,·, __ ~:;._·_, ·":~;·,: .. ~-· 
',\· :,.:-:' }:: ''\ ~.- -.·:,· " : _<'? .: .. -._ .. :: . _.,.'" :··:.;···----. .... --.-~?:--·· >:·-:.·.-: '·,····. --.: ... ::'·'··. ,-·) .: -':·· ' .·~, ' ": ·::::·: ·. '·'· ··: . .;. -. ·.< :. . ; ::·:~ . ' ' ; .:.; . :_·:_ ' ';·· ·.-··:: -:·-,: ·-.(: •" ._ .' ;"_-:·_;· ·- \;;_; ," 
like 'the marbled murrel~t, there is eyi~ence that. the :pigeonguiUemot,p,opUia~i()ri in'P~inc~. 
William So.und had decli11ed before the. spiil. The ,causes of th~·.p,respi{ldecli.f.1e·a~€1'unki1oWn: It 

..•.. ·. is e~tirnatedth(}t 10;.1 .. ~- p~rterit qf the spijl~areCJ PP,Pulation fi1ay ~ave died, f~JIIowin'g the sp.ili. 
· ·(loii.lemot··riesting.,onthe. Nak~dlslands,yvas·.~we'ii~studied .h~ 19nr-8J)' ·Pos~$piff ~urv13ys 4song .. 

.. . . the.safl)e me,ihods ;indicate~ a decline. of.,.apoui ·46; percent iri'g.~ii'e~ot~ irfth~ NakedJs.lands . 
... Basedonboat surveys, the overafl .. guillemotpopulatio~inthe:$o~nd d~clinea··a~ w~n!:. . .. 

' ' · " ' - , . . ' ' ' . - ~ " ' I / . < ·~:~- • ' - ' 

Numqers of guillem6ts re,corded em boat suryeys are highlyvariable, and ~h~te i~ notyefc:my 
~tatistically .signitiqa(lt. e,vide,nc~ pta ·pos.tspi[J·popuiation inpr:Efase ... The f~ctor~,respon:sib!e for·· . 

· th~,.J;Jl:Jillemot.:s pr€lspi!ldecllne.~ay· neg'ate,' or mas.k recovery, from th13 effects of th.e oi~·spiil. . 
' ... ,, ' .. .'- - . , , •" . .. - .. · ........ -- .. ,: , ·t .... ~ _': . . .- .. :". -.. ." ·.· ··:'' - ,.:·. >. "' ' _. . .: ._-_ .. '; ·," .r. •• .. L · .. :. . :; . . , - . 

. ·th~ AI ask~ 'predat~r····Ecdsyst~·~·< .. E~p~riinent'jAPEX) projebt·.··ls ..• in0e~ti.~atingc'the; ·'pds~io!'e_' !ink . 
. between pigeon guillemot. de~lines to. the . availability and abundance of forage Jish~ .. suc,h a~ 

· Pacific herring; s.andJan~e,. ~·nd capelin .. , The.~ec:ar.s.hore Vertebrat~ Predator(NVP) project aiso · . 
. addresses the possibility that exposure to .oH continues • to lin-lit the· gldllemot's recovery~·· .Both · 
projeqtsare Sllpported .by the Trustee Cour1ciL · . . · . · 

~~cov~ry:Objecth~e. .·. . . . , . . . ·. , . . . . . . . .. ·. . , . : .. 
Pigeon guillernpt~;:WHI, ha)le r~qovereg·VIIherLthek popuf~ti()pis st(lble ·or in¢rf3~s.ing ::.·~U.stained · 
productivity wl:i:hin normal bqunds. ;Will. b13'an :iij<:Hpatior'i ~ha~ .. (eqoyery is uncjerr~aY,(.: . ,, .. ·.· . , ·.· · 
~,- ,. • .,, ._, ' ,', '• ·_. •' • ' '- ''"· ~'•-' -,. -, ',~ ,-·., '/ ,'c ·' ;. • " ,', .. .-,., •,. ,.·,;~A·'/"---.:, • :' • ., 

!njuuyand R'eeovery . .. .•.•. .. · . . · ... · ... · . . . .· .. . ... . .· . . . . . . . . .. . . . . ·.·.. .. . · .. 
Abo,ut 75.pen~ent .of,yyiJciJ>iDk,salm,.()n;in;Pr!pc~. Wil!i.arn Sounq s.Ravyn·•intht3 ijlt$3.rticj~j port,ions·· 
of :streams.and.vyere highlyvulnerabl~to ine·erfectsofth.a oil.sf?i!L Hatcherv.-salino'n and\/vild 
~aif1lo~·· from·. both inter~idal. ~nd.ypst~13~ril;~p_awning h~pitats::~\~~m.tll~.ough ·. oil~d~l~t~r~•·and 
!AQr§tec}~oiipar;tiCles and .oiled i)r.ey;a~.~he:yfqrag~diQthe·'so'y.~9r8rid.~rnig'rate.~·t() ~Q~ ;S~~~, .. A.s 

·a· result, 'threetypesofearlylife'-s.tage-injuJieswer~ i.dentifiea: First, growth.iate!fin juvenile pink ... 
salmon fro moiled p~rts of Prince William· Sqund were n3duced~ Second, the~~. was- increased · 

. egg Q"fOrt(Jiityin oiiE:1d ver$Os unoH~d .!Streams ... ft.p~Jssi91~.thi~d ~H~ct, gen~tic damagg;:~~~under 
in".~s~i9(ltJqn~ · · ~ ,",· . .. · 

· .. · in·theyears.prec.eding ~he:spilli. returns(lf::wil~i pir1R ~almon'in··~rinpeW!IIiam.s6und'S~ri'Eid trC,m .•.. 
a maximum of :21.0 !Tli!lion fish. in l9J:34 to a minimurp of: L8 million in .1988.· Since. the spill; 
r~turns olwHd pinks have. varh~(j ffom a high of· about l4;4 r;nillion' fish in1 ~90 td a low of about 
2.2 millipQ ih 1992. There is a partici.lla(conc.ern e~bout the Sound~s squthwest,managemenf· 
district, where returns bf• both hatcher¥ 'and WiicJ S1X>ck~ haye been generally weak since the- oil ·· · . 
. spilL. Be.cause oftht:r tremendous natural variation in acj~lt returns, howeve~, it iS diffic_ult .to 

' ' . •' " ~ ' -- . . . - ' .. ,. .-' . . ' . . . . . 

'13 . 

- ' .. . . . . - ' . . 

. . Upd~te on ~njured Resourcett&' Services; Septemilei. t9~f)" ' . 
. ··'. ···'' .. -'-'- ,., ' - . " .· .' .. 



.. attribute poor returns in a· given year. td 'lhjl.fries caused by Exxon Valdez oil., For pink salmon, 
mortalities of eggs and juvenii~sremainthe best indicatmsof injury and recovery .. · · 

.· ..... ·· .· .. ,· .· .. ' . · .. ,. . ........ i .··· .... ·... . '>' . ·.. . . . .. · .... ·· ·· .• ·.•·· •.... ·.•. 

Eviden¢e of. reguc~djuven.ile· gf:owtll rates was,Jimited to the 1989 season,· but increased egg 
mortality persisted.in oiled cotnpa~~d.to un()ih:kf streams thr'ough ·1~93. · Tbe 1994 ~nd·lS95 
seasons were the first since 1989 in Which there were no statistically significant differences in 
·egg mortalitiesJn· oifed and .. unoiled streams. These' data indicate .that recovery from oil-spill .· 
. effects ,is underway. · · , ·· ··. ' · · · ·· · ' · 

,,. i 

l 

The Seuod ECosys~eni Asse~srnent .. (SEA) pro jed is . exploring . ocea~ographic ana ecological. . 
'factors that influence production of pink salmon and Pacific. herring~.· These 'natural factors' are 
'likely tQ,have ti)e greatest infl~e·~e:~.over year-to~xear returns in both wild and hatcherv.stoGks 
of pink salmcfn., ·. · · 

Recovery ObjectiVe . . . . . . . 
· .Pink.salmonwiU have· re,,cove~ed when pbpufation·indicators,such as· growth and suryivai, are 

within 'normal bounds and there are' no statistically significant differences in egg mortalities in 
oiled and .unoiied stream.s for two years each of odd.- and even-year runs: in Prinqe .William. Sound .. 

- - c ' . ' - • . - • y ~· 0 -- - : • • ' ' • ..- • • • - • 
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RIVER OTTERS 

ftnjmy ami! Recovery ·. . . . . 
River otters have a .low population density and im unknown population size in Prince WilliC!m 

. Sound,. and; therefore, it is hard to assess. oil-spill. e~fects. ·Twelve river otter carcasses were 
· found follow,i~g the spin; but t,he actual mortality is no:t known; Studies condt.lcted du~ing 1989-

91 identifiei:fseveral differendes between river otters in oiled and urioiled areas in Prince William 
.Soundtincluding bioch~mi~~~ evidence of exposureto hydrocarbons or other sources of stress, 
reduced diversity inprey species, reduced l;>ody size (length-weight), and increased territory size, 
Since there were no pres pH) ·data and ·sample 'sizes were small, it Is not dear that these · 
differences are the result .of the oil spill. 

·_ . - -- - ·' . -- : ' . ' -__ - i :-- -, . - . ( . '; :·· -. ' - -· - ,- ·- : ' . . ~ ' . - '. -. . . . ' -·,. . : . . 
.The l\le.grshote Vertebrate Pr~~ator project, now underway, will shed new light on the status of. 
the river otter •. In ; 1'9~5 theiAiaska Boara of G.ame used its emergency authority to res!riCt ... 
trapping Qfriyerqt'ters in westemPrince yYilliamSoundto ensure that the results·of this study 
are not compromised by the rEim!lval.of i:u1imals from. stutly areas, on Jackpot. and Knightisfands. 

- • - ,,"'. - •• 1 - . '· 

Recovery Objective . . . . . · · · . . ... 
. Th€rrivefottet Will have recovered when biochemical indices of hydrocarbon exposure .or otfier 
stre.sses and indices ()f habit~t use are similar between oiled and unpiled areas of.Prince VViliiam 
Sound, aftertaking into accoi.mtany geographic differences. 

. . . ·--··.- _; \. ·J -- "1 , ~·c -; -
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!ROCKFISH 

:)~JI..i~.a~c:ll ~ecdve~ll't: .. · < i . <·! .. : ·. ,;; ·• - · ·•··... ,< ···· ... ·.~ .•· · •. : . . · ... , •·. · 

Very little is ~nown' ~~ouj ~()Ckfish·.popui~tiO(lS .if! .the northern (lulf 9t /~~laskcL' A. ~maJf:!nyrnber • 
. of dead adult_.rockfi~h wasnicovered.follovyingJhe ·oii spill, and qUfopsies ·affive specimens 
indicated that oil ing~stion was the ca4s~ ofc<Je~th.:. Analysis Of other ~ockfish showed exposure 

· to . hydrocarbons and pfob(lbl~ ~~bJethal ~ffects; · ·. in ,additioo,_.closures to·. salrrlon ·fisheries . 
' apparently ·increased'fishing pressures on rockfish, :.which rnay 'haye· .adversely affected .the' 
rockfish population~ ·Howeyerrthe Origipai extent qf injL,Iry and the c4rrentr:~covery st13tU:s. :of:. · 
this.speicies are U!).kno~rr.:( · .·'···•"· · . ·· ' · ·· · · · · ·· 

Reto~~~·ObJe~tive · ........ · .. ,..,!. . 
N~ -recovery. objective car .8e}jd-~n~ifie#~ • 

•,,,- < 

SEA•OJTERS . ! . ' . 

lnji;Jlry ·arui' Recov~~ ..... ·. ·.·'.· ... ··.... , : ; : . > ·, ·\ . ... . . . . , ·•··. .:•- .... ·· ·.. . . · .· . > •. 
·,' B.Y:the late: 1800s, ,se(l otters.had))eEm ~lirrijnateq frorn~mosf of'theirhistoricc;il rarige in Alaska . 
... . 9ue to ~xc~s~iye fur har~estihg 6v R4s~i~r·and. American_ fleelt~.. Su.ryeiys~ of ~ea;'otters in the 
. · .1970s and .. 19·aqs~ .. h()\1\fever:~ Jriq,i¢.ated a~healtr}' and, expl:)ncting -~><?Ptjiatipn;, :incllldingin.f'rillce 

WilliaiTI ~ound, prior' to the 'oil spill; Sea {Jtters are today an irnportiuit stibsistenc~ r~source for. 
Jneir'turs::/. · · · · .. , · ·. ·· · · · . . 

·: ._ 
:·l· 

,: __ , , __ · -:·(\·"_j:'· .. ··: __ ~. ~:>·:'··.:./·_··--~-=~----<-,::.,::::::;·.-.,' ';' :>'";- ~<-"__"·. ____ -,_ ; ,_.·_ ' __ :- _· -, '>'·>--,·:-·- :-- _,·._ ·:·~-:",:~_ -:\·.,_. ·:', ~--;·-:--,·- .. :.-~ ;:·-.... -. 
· .. At?out1,00q;sep •otter carcq~~~s, vy~r~/ecoverep fqUo\llli.tig1he sp!f.l,alth9~9!i.<;~ctditional ~!Jif11als . 
' 'probably dieq ·~ut.VIf~i:~ npt r~co.vere9;, .1n:J9~0fJn~f 19~1, high,er~th.a11-e,xp~¢1~dproportipns'of 
· pdme-:age adut't seaotteirs. Vlf~r~ f.o.undd~c.u:( i.n .. W~sterh .Prince M/iiJiarrr -~oun<:J, .arig there .\iyas • 
·evidence of high(;)r rn(i>rtaUty'pt·Jecentiy weahedjuv~niles"'-ih'oiied' areas, ' B\f.J992-9'3, . 

. pye~wiote~i~g mq~ali1yr~t€l~:f<irJuv~niies. h,ad ~~<;reasl;l~( ~uti.vy~re.:~Jil(!"lignerin·Qiled to.an in 
4n9i,l~~ l:u~rts?J,th~ S()y;nd::~ · · ·) · · ' '· ·.·· .. · · ·· · 

·: ·•. ·~~~~<f h.n :b:oa~, ~Pr~~Y~:-.f~ri~4'9te~i· tn ~tih~~. \l~liili~m ·s.oJ.n~.:, 1 .tbe'r;~, ~is:/~ot · y~t: ~tatisHJahy . 
. · .. ::;ignjtieam evidence ofan ov.E3ra!l .POPJJI~!tonJn¢tease'follp.yvipg ·tn~toitspill {199Q-$4) .. ThisJ~pk 

,,· (lf a significant:ppsitiv~.trend,· !)()"""~"~~-~:;may n~sult from. 'Jo.yiJ St;3tistic'al: POINSf io.the suni~y,·. 
:'-'lv.l:lic:.h' Y.,i.li oe.~repeatea inJ~9e>··· ' · · · · · ··· ·· · ·· .. ,. · · · · · ·· ·· ·· · · ··; ·· .. ·· ·· ·· ,, .. 

.. ' .. _::· 

Based ori ohs'ervatlons by Jodai: residellts?it is evid~hfthat the sea I otter :ni ~bun'd~ht. i~ much. ()f 
-. '_ '·~- .··' . ·)', , "' .;'·-~ __ ;.·<c,: ·<~·,: "·/···'· ·' .- I; •:.-····:,\ .. ·. :·;·: ;_:.<,_.:-.'~ ';'(;_,:--,<.·-,-:',·, -~···.·;·-,:_,, ,-.;.~· ... ·:_~.:. <,'-

. Pnnce .WIIharn Soynd, . The~.~~s no ev1dence that recovery has occurred, however;. i,n heavily oiled 
~?arts of Western Prince Willi a.m. Sound; such as around northern~ Knight Island. The. Nearshore · 

. Ver;teprate.Predater proj~Gt~ \1\fhiph was,st~rted)O 1~95~ shp~ldhelp cl~rifyji)e .. r~boyer\i~st~t~s 
of J:he sea<otteri_n ,t!:t~. W.~Sterr}: 5,pqncL~. ;· , , , . . . . ·. . . . • . ·.. . . · .··· .. 

·.:..1" -. 
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Recovery Objective , 1 . . . , . . 

Sea otters will have recovered wh~n the populatior' in oiled areas returns to its prespill 
abund~nce and distribution. An increasing population' trend and norm at reprbauction:a·ntt· ·a9e 

. ·structure irrwestern.Prince·.wH~i~m· Soi.md will indicate that re·covery.is underway. . 
. < . - .: '. . ' . -· . .. , . . . -' . • .. -. -- - . . - .-~-- -, • ) __ . ; 

1-, --

Rnjuuy airru:iJ·Reco"ery . ·. , .· .. . . . . •.. · · · · · · ·· · · 
Exxon Vald'ez oil penetrated deeply into cobbl~ ~md b.oulder. beaches that are Cdmmon on . 
shoreHnes throughout the spjl! . area;. especially in Sheltered habitats. (;leanihg and natural 

· · degradation removed much o.ftthe oil from the intertidal zone,· but visually id.entifiable surface 
and subsurface oil persists at many locations. '• . 

The. last coniprehemsive survey .of shorelines inPrinceWilliam Sound, conducted in 1993, 
·included 45 areas of shoreline known .. to·.have had the most significant oiling. Based on that 
survey, it was estimated that heavy.subsurface oil had decreased by 65 percent since 1991 and 

. that surface oil. had decreased lJY 50 percent over .the Sqqle time period •. Surveys also have ·. 
indicated that remaihlhg shoreline oil .ill the Spund is relatively stable .. and, by this time,'is likely · 

· t9 c:lecrease'only:si?VIfiY(Oil al:so persi.sts under armored' rock settings on the Kenaj and· Alaska. 
peninsuJas', .. and this oil has.l.u~aergone little. che,miqalqhange. l:l·ince 1989~ · · · ·· · 

• < J . , . '. '·• ·,. ' -

In 1995, a Shoreline surveyte~m Vil)ited 30 sites in the Kodiak Archipelago that had rile~surable 
or repqrted oiling ill t99c:>'<:m~ 19~ L The .l)l.jrvey te~m found no oil on:mlytrace amountl) at 
these sites •. the .oiling hi' the Kodiak area is not persisting as ftisafl)ites in Rrince William Sound 

. due to the high.er.energy:s'ettin'gs inthe Kodiakare~.q,.thestat~ of the·oi(wh~n it came ashore, 
: ~ndthe smaller•COncer:}tfatlons ,of initial oili~g relative,tothe Sound .. ·.·.· . . . . ' 

! 

Following th~ .c)H spill, ched,ical ahalyses of 6i1 h subti.dal sedimemt~'wer~'cahduCt~d at C1.smali 
. number of index sites in Prine~ William Sound. At these sites, oil irfsubtidal sediments reached 
··its greatest concentr:a.tiops at ~ater clepths o~ 20 ~eters•beiow ,mean low tide,. ()l~hough eleva~ed · 
levels of hydrocarbon-degrading bacteria (associated with elevated hydrocarbons) were detected 

. at depths of 40 and fdo me~·ers ih 1990 in eri~ce William Sound. E3Y 1993; however, there .. 
.was little evid~nce ot·Exxon Valdezoil and·re!ated microbial activity at most indexsites inPrinc.e 
William .• Sound, except (lt thdse associated with sheltered be~ai:hes th<:li were heavily oiled 'in 
19.89. These index site~~.,at Herring, Northwest, and Sleepy bays--are among the few sites at 
which stibtidal oiling is still k~own toodcur. .· .... ·, . .·.. ' ... '. . . . ..•. ·. ·: ' ' 

'' . . ' 't· ' .. ' .. ' .,; . ' 

!Recovery ObjectM~ " . · · ·. . •. . . . . '· · · 
. Sediments will have 'rf9coveteci. when there. are no' longer residues . of Exxon Valdez oil on 
· s·horelines (both tidal and subtidal) in the oil-spill area. DecHolng oiftesidues and diminishing 
toxicity are indications that r~covery is underway.· · · . . ' i . . . 

I 
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., ,. • • • . • : . ··:: l ~ . ' •• : ~ ···.\ • .. ~. ~ .... 

. ·.· injuuif~~dRecrtivei'Y .. · ....... ::· , ,,··~. · ... ,., .. : .·: ····• ..... -..... . . _•· .. __ · ... _.· ·•· .·.· .. _· 
', · .• Coi:mne~di~l S(limon fisqing:.wa~.'~los~d in Prince'\IViHj~m '9ound,and _in, portions of,Cook .. Jnlet and 

. :near kodiak in ,19a~ito avoid· an¥ possibility• ot'contary1ioated sa!m9o·,b~ir1g sentto mc.tr.ket~-. As 
,_-,_a re$Uit; ·there; were ,higher;than:;de$irable·hun;lpers(i.~;,· oyerescapemef!t) qf.spaV\fning S.Ockeye 

._ .. ·.-.s~!mOn ~nter:ing ·--~he·_·_.l(erjaLRiver~ 'Req .. anHAkalora:· !akes. 6n' kod.iak,l.$'iahd,:'and _oth~rJ~~es or~ .... 
. . Afognak IS,iand ~cidttie AlaskaJ~~nin~~!a ... lni~ia!ly these high, es,capeiJlenfs' n1BYh~y~·'pr~d~cecf 
.. an overabundance ofjuyeniie s'oqkeye thatovergrazed the zoop!cmkton,: thus aitedng' pla~ktonic 
. food webs in the. nursery Jakes. Although the exaqt mechanism is unclear; the result was: lost . 

sockeye production as shovvnby_decliries in the'retums. of aduits per spawning. sqckeye.. · 
' . . ,. " ... . ' . . ·. ' : .... .. . .. ·:·: 

:. ,· ·,. ':•".!.; .... , 

. ·. The effects. qf the 19'89 overes6apem.entof socke\te sah;rlon have persis~ed il1the."Kenai River 
,,,system thrpugh )995~. Although th~'overali ~scaperjientgoal fqr. that system was-met in,l9S5, 
..... there is concern thatihe initial overescap~ment wifl continue to affectpost-spll_l y~ar.~~iasses .. 

Production. of zooplankton in both.Red alld Akai~·~~:Jak~s ~n Kodiak Island has r~qounded from 
··the .. eHects·ofthe o'verescapem~nf at di.e time. of the oil spill. • There continues ·:to, ~e: some · 
problem in the rate ofproduction. Qf sockeye. fry in_ Red and Akaiura lakes. This 'problem may 
01" may not. be .link~d to the overescap~me:nt, an~ PPl?Sible additional factors inc!udejow egg-to; . 
fry $Urvival, competition from othe~ freshwater fishEts, and tt:le interception of ·adults in th~ 
mixed-:stock fishery harve'st ()ffshore. · · · · · ·· - . ,, ,. 

.· --. ·,· '• - .... ,, .. . .. ;··. ··' - ,, ,.·.·. 

R~c¢\f~f:Y,ObJ~~tnye . ,.., > : , . ···.· .• ~~-·· > ., . , , , .. ·.·.· : • ..... •. :'·, ·_· . .-.:· .·· ..... · .. 
·Sockeye salr):lon iq ~IJ:e K~.n.ai f=tJver. ~system arid R,ecj ,ao;d Aka lura.' !a~es will,' baye. re.c,ov~red. when 
•.a~ult r~!utns~p'~r-spa·~~~l" ~-~-~ \1\fi~pin, ~?rm~i: bop~d.s ... · ' . ' ' .. . . '. . . .. ':;' ' . .· '.i . 

. . ,; . ,. ~· · .. 

,, . ' 
. ' ;·· .. ~- : ' ' - ',.· · 'Susm:>Al. coilnn~iuNIT!Es-: · 

' ; ... :~_ 

.,hi]urya~~Fie~~veJ)i.: < ·: : .. · ',,, _·. ·•.·. _.- . , . . _ .. ·' .. , .< ,··.-.: ·' _, .. 
. : _· 9ii th~!_'("a.~. ,t~~.ri~Ported:dq\/Vn .. to_ s,ubtidC11 pabit(;lts' appar~ntly caused _.c~aiige~· Jn ,th~ .~~unc~a11ce 

. _.· .. and spedes'composition'pf plant' and animal populations below lower tides. Different habitats; 
. i-ncluding eelgrass beds, kelp beds, .a!Jd adjacent 11earshoi-e:vvater,s (depttts less than 20. hieters) ~- .. 
. were' COIJip~red, .a,t ofled an.d Unci, led. s~tes,: Bi~k~gicplly, t~e greatestdiffe.rences were .detected 

. ;,pt 'o,iled sites 'wlth: sandy S.~a,.b.oJfOIJ"Il?. in' th~ yicin,ity 0~· 'eelgrass,_b~ds,; ''at·vvhich there Vlfere 
• reduced .abl111dances ot eelgrass sho'ots and 'flo~~.rsaridheirnet cra~s~ · The abungance e~nd 
. divers ltv. of.· worms/clams;)nails, .• Clnd-.oii-sensU:ive a(n'phipods''(sa~d'fieas). alsO w~·rereduced. 
Organl$rn·s ~li.ving jn se~irri~nt at'' dept.h~ _of '3-26. m~t~rs were .esp~dally ;affe~ted~ Some .· 

. opportunistjc:o.e,~,-strbss-to'leranh Jijveitebra,tes withfn the substrat.e, inus~~is. ~nd worilj~ on the .. 

. eelgia,'-ss; ab.dju\feniie cod, W,~re greateriip numbers at oiled sJt,esi · ... : . . . ·' . 
: :·,.::·. ·;·, . ·,·., .... ,..··;;··. ' . .-..- .. =-·:·:· .. ··.i:·:.-:~·~:;. '=";:·'::",.: -. -~ .J.·: ·-,,.· .. . : :(.··: .. :.: .· ''.· ..... :' .. '·' .... ~ .1· 

By 199'3, _oil· coric~ntratioils in. sedimerit~·t,ad di-opped b6nsid'erably, _so ill at tbe~~-: Was little 
difference between'oiled and unolied Sites. The eelgrass habitat; the only habitat examined in 

.. l993,<revealed fewer diff~renc~s in ~bundcmces ofplants and animals. As '~as true i.n 1990, 
· .hovv~ver,. seine cipportuhi$ti~.sp~cies stilL were ·more .~b~ndant a foiled sites) :J-11ese iriduded the ·. 
~pport~ni~~ic Wbrmsand s~ails,'musse!s .and vyorin~ onth~ eelgrass, and jlNen,ii~.c,Od. ".: ·. 



' . i '.· . . . . . . 
Preliminary results fro·m ee!g'rass habitats visited in 1995 revealed that natural recovery had.·. 
occurred. No difference was. detected in apljndance of eelgr~ss shoots and flowers, mussels on 
eelgrass, amphipods, 'helmet crabs/an.d domi~~nt sea stars between oiled and unoUed sites. The 

• 'abundance of small green ·se(J: ur~hins, hoviJev~r,·· .was rl)ore than 1 0 times greater at oiled sites. 
The jJossibiiity that urchii1S incre'ased du~ to a reductionin numbers of sea otters, which prey 
on !Jrchlns,·isbeing examined inthe·Nearsh6re·Vert~brate Predatoi'Project;· .. Pmalyse·s ot·the 

. recent ;ou·concentrations in.· sediments' ahd. organisms :th~t: live within the substrate are:· not yet 
;·! .. ' .· . . .·,,.' ·;!, ' -,. - ' -_.,, . .-. ' •. . . complete. · · -· · · · ·· · · 

Recovery Qbjecthie · · ·. ·. .••. .. · ·· · · .• .·.· .. ·· . ·.. ·. . · · .... · ·.. . .··•· · . ·· · :. · ·. · 

Stjbtida.! communities .wm have recovered when community composition in oil.ed areas, especially 
·· in association With 'eeigras~ beds, is similar tb that in unoHed areas. Indications of. recovery are 
the return of oil-"sensitive speCies, such a;5 amphipods, and the •repuction of opportunistic species 
at oiled· sites. · · ·· · · · 

SERV~CES. 

·lrrnjl!.llry and Recovei)' . , . . .. . . . . . . 
Commerciai fishing.is a service that wasr,~duced through injury to. commercia~ fish species (see 
individuafresources).and .also.thr:oughjisningclbsures. ·.In 1989, closuresaffected·fisheries in 
, Pri nee Will lam Sound~ lower: Cobk lniet,, upper Cook Inlet, th.~ ·. outerKenai :coast; Kodiak; and. 
Chignik. Most of these fish~ries opened agaihin 1990~ Since then, there have beeri.no spill­
related district;,;Widec!os,ures, excepffor the Prince Wmiam Sound her~ing· fishery, which was 

' closep in 1993 and has remained c:los~d·~ince ~hen du.e tothecoliapse of the herringpop_ulation 
and poor fishery recruitment since.'1989~ . .These closures,. induding•the on-going closure .of the 
'herring fishery in 'Prince V\lilliam Sound, harmed the livelihoods of perso?s who·~fish for a living 
and the·cornm.unities in· whi'?ht~ey !iye. ,. To th.e exte.n:t *at th.e oil spill conlinues to be .~-. f~ctor 

• that re<:fuces opportunities· t:o catc_h fish,. there is on-going injuW.y to commerciaiJishing as a 
. service., . . . . . . ·.. :. . . . .. . . . . ; . • . . 

On this basis, tt:te .Trustee.[ . Cdunqil . continues . to . mak~ ... major .• investr11ents .• in project~ .·to · .. 
understand· arid restor~ ¢orr,tlneryiallyi(llportantfish ~pecies ·that Were injured by the oil spill. 
Jhese projects •. include:: s_(Jpplernentatio,p work, . such as fertilizing Cogbill Lf!ke to. enhance •. its 
sockeye. salmon r.un ~ndconstructioiJ of' a barrier bypass at Little Waterfall· Creek; development 
of tools that ~ave' al'rnosfi~mediate oenefit for fl::;heries 111anagement,- sll~h as Otolith 111ass, 
marking of pink salmon irf'P[ince 'William Sour1d and .in-~eason genetic ~tack .identification for . 
·sockeye salmon in Cook IF~Iet; and research such as thlfSEA Project and genetic. m~pping which · 
will enhance the ability to p[eqict and manage fisheries over the lo11g-term. · · 

' ' ·,' ' ' ,, • ' • _.. ' - ",~ ; j. ' • • - • • • - ' 

Recovery Obje~tive · · · · , · . · . · . " · ·· . . . ·. . . . . · .. . 
Commercial ti~hing wm. hav~ recovered when 'the. commercially· important t!.sh· species nave 
. recovered and cipportunitie~ t!o catch,these species are riot lost or reduced bj3'cause gf the effects 
of the oil spi'll>c ·· · • . .. . . . . . . . ' · . . .. 

18 



,<', 

. ' . ' ' ·:·.:-: 
' -~ ' 

,Injury al!"iid .. IRil)~IOIV~IlY . > ·• .. · . . . •. .. . . . . " · · ··· · 
Passiv~ Lise of.res~urces indudes. the appreciationofthe. ae~thetic and illt~insic> values.of · 

. ·undi~tqrbed are(lS~ the value d~ri~ed .. fr~·m 'sirnpl\1 ,·knpwing. that, a {~.source'. exist~.,. and. o~her 
:nonuse 'values: . !nju'Hes to passive us~~ are tied :to pqblic percep;tions:q( injureci 'resources; · .. 
Contingent valuation studies conducted by the State of Alaska. for.the EJfXOrr Vaidei oil spill . 

. Jiti'g(ltipra · r:ne~s.ured substantiallo~ses.oJ ,passive. use· val~.:~es resultin.g• from· the oil. spill. .. :. · 
·., ., •·" •• •,•".; •••• ._, •'" ,'• •• ,·. • •• '" ' ~·· '• ."" •• ... : : -~~-·. :< ~."·,, • • • • • ·'· I ···o '. ·.· .. ,. ·~-:·;.,· . 

.... \" 

; R.~covery bbjective . .. · · . . .. ·. .· . . . . . : .. . .·· . .... . ' '· .. 
··. Pa~sive use.s wiiJ have recover'ed Wheri ',people; .pe'rc~ive' that aesf~_etlc ?l;lQ intririsi'c v~lues 

associated .With the spill area a~e nOJong,er diminished-by the oH spill. .. 

.. ,~ ' 

; ' .. , RECREAtioN A.Nb TouRJ~M, , 
;,:.:'" 

,-•.: . 

I ' • • •• 

~~jJFy ~11~ R~cov~fy· . . .. . . ··.. .·. ·. . ·• .. · . : . . .. .. ·.· · . . .·· .. · · · .... ··.. . .. ·· .... ·. .. 
The . spi~l dJsrlipte¢ .. ·u~e of.t.he spilL areaJor recreation' ~·nd. tourism. R_esource~ .impoit~i)t for 
• wii.d!ife • yiewing· ancl, ~'t}i'qh .stil,l are injure<:(bythe. spiJI ilic!ude .killer \JV,hale, sea .otter ,• barber. seal, 
and various·seabird~~Residuql di.l exi~t~· 6'11 some::.b~Ciches\1\fith'high valp~ Jor ... rebre~tion,;and. its 

.. 'presence may:decrease 'the qualit'y·of· reC'reatiorfai •experiences and discciur~ge reGfeatio,nal use· 
of thes~ be'aches. · · · · .· · · · · · ·· · · · · · · 

.. c·los·ures c)fspo~t tJuh.iind.ancj fisqirlg also: affeCt~d ose of ~he ,spill. area for recre13tibll.and 
. tou~ism .. Spprt ffsbing. resciwces i:riclude'.salrnon,''r.o.ckfish, DollyVa~den~ an'd ·cutthroaftrout. 
··since l992>the_ Alask~ B.9~r~ o.f Fi~h¢ri~s.6a~. lmp9s~'ds:pe~i.~l ·u-~~tti~~iqns.:<?n· ·spoh ·fishin~ in: 

·.· part~ of prince V\fillia111S9unc:l toprqtect··c~,mhro(3t, tr9l:ll 'popylations .. Harlequin. ducks 'are hunted 
·.· ... in tBe spill area .. Jhe' Alaska BoarcfotGame r~~trict'e~ sport.J1arve~t of he~r!eqLiin. duc~s .in Pri'nce . 

V\liUjam Sound in.1.99j; ~PP Jhq~erestrictions ·iernaih inplac.e .. · 
• "'·." .:- . ~>. .i . ' 

Recreation'wa.s,al~o.(lffected..by,.'ch~ll~es'ih h~,man .use ih'resp~)nseto the·spill~ .·For' example, 
·· qi~pia9ementor us.e' from .:oiled ar~as to; t~n'oiled ar~Cis ind;eased. manag·en1ent problem~· and 

·· .facility ~se :inunoiled ~reas', Spme f(;lcili~i~s, sucn as the Greep lsJ~rid·c~bip ·clrici the Fleming_ Spit 
: 'camp'area, were injur~cH)y, cl~an.:up workers~ .. · , . .· .. · . > . ..· ... · .. ·. . . . :·, . · 

. .. . . . ., . . ' ~ . - ' .': .. ; . ·' . . > . i ' :• . ' 'i ' ·' .r •. . . . ~ . ' . ' . . , . ·. ... ' ' . ' . 

in the yea~s si~c~ the 'ail spill; t'het~ h~s bben age~er~li marked' i'ncr~a·~e in' vi~itaiion tot~~ spill 
qrEJa. However, th~re are stilllocatie>n~ \Nithin the oii-:spil! ar~a Which are e~voiqed by recreational · 
us~rs oec~use at the p're·s,e:nc~· of re~iRu~Foil. • ·:~ .··•• .. · .. ·.·· ... · .. · , ·. • , ., ,· · . .• . 

'i ·.l'• 

.RecOVEHY. ,O~j~ctiY,e :, . , ·•· , ... ' . , • . . , . ·. ,. , ,. . . . ; . , . . . 
Recreation ahd tourism vvill·ha\fe recover¢d/ ill large part,· w~en the: fish and \,yildlife reso.urces 
ori ~hichth~Y .d~pen.a.'hiwerectivere(l,recre~tiohuse qf qiled beache~ is no·.laqger in)p~ired>and 
fadilitie{an'd mana,gemeht,capabilities cah ac:c;orli~od.ate c~anges irr~umapi ~se. . · .•.•..•. • .· ..•. · . 

•.·' ·'· . ' 

j -' • ~ • 
:-:·· -·1, 
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SUBSISTENCE 

Injury am!! Recovetry . . ; . · . . . . · · ·. · . . . . . . . . . . 
Fifteen predominantly Alaskan Native communities (numbering.abqut 2,200 people). in the oil-"sPill 

. . . .. .. . . ' ..1 • . . . ·.. . . · .. ' . . ·. . . . • . . . .. 

area rely heavily on harvests of subsistence re~ources, such asfish,. shellfish, seals~ deer, ducks; 
. . ·. ·. .. . . . . .r . . ,. . . . . . . . . • . . . ·• . . . 

. · and geese. Many families in other communities, both in and beyond the oil-spill area~ also rely 

. on the subsistence resources! of the spillarea, . . . . . . ' .. · ' ' ' . . . . ' . . . . ' .· 

' Subsistence harvestsofti~h abd wildlife in most of these vma·ges. declined substa'ntiqlly foil owing 
. the oil spilL The reasons fo'r the deClines include reduced availability of fi~h and wildlife. to 
harvest, c.oncern abo lit possible health effects of E:)ating contaminated or injured fish and wildlife, 

.. and disruption of lifestyles d~e to clean-up and other activities.·. ' ·.· . . . . .. 
' J 

! 

Subsistence foods were testdd for evidence of hydrocarbon contamination from 1989-94. No 
or very low concentrations of petrqleum hydrocarbons vvere found in most subsistence foods. 
The U.S. Food and Drug AdrriinisHation determined that eatihg foods with such low leveis of 
hydrocarbons. posed· no· significant additi.onal risk to human health. Because .shellfish can 
.continue to accumulate hydrocarbons, however, the Oil Spill Health .Task Force advised 
subsistence users not to'eat shellfish from beaches where oil can be. seen or smelled on the 

· surface or subsurface. Residual ali ~xists a~ some t>eaclies n'earsubsistence ·c:arnn1unities. in 
, . . .. .. , .. . ·. . ' I . . •. . . :· . .,; ,· ....... , ... : > : , ' .,· . . :· ... , , . . . . . 
general, subsistence users remain concerned and uncertain about tile safety offish and other 
wildlife 'resources. · · · · · · ·· · 

. ' . .I . . ' ' 

The estimated size of .the s~bsistence harvest in pound~ per person now appears to have 
returned ,to presp'm _lev:~lsih some, ~ommur\ities, according· to slJbsis~ende ~sers ~hrough 
. household. interviews conducted by the Alaska Departm~nt of .Fish ar:~d Ganie .. These in~erviews 
· a,lso indicated the~t'the,total ~uosi~t~nce'harvest bega~t.o·rebpondfir~t in. the communities of 
the Alaska Peninsula, Kodiak Island~ <:mdthe lower Kenai Peninsula, but that the,·harvesthas 
lagged behind a year or more 'in the Prince William Soundvillage~; :The interviews also s. haWed 

'' . . ·. . - ' - . . • . i - - -- : - -- - '-:-- -~ ., : . -· .; '_ • . -. _-· ._ • - ' - - . - - - - ' . - ·- • 

that the relative contributions'of certain important subsistence resoi.m::es remains. unusually' low. 
The scarcity of seals, for exarhple, has caused people in Chenega Bay to harvest fewer seals and 
more l?almon tha!"l lias . b~en. cu'stomary~ .· Herring have bf!ertvery scarce throughout. PriMce 
William Sound since 1993 ... !Different types ot resources have ·varied cultural and nutritional 
importance; and the changes. in diet composition remain a serious COl) Cern to subsistence. Users. 
Subsistence users a'lso reportithat they ~]ave to travel fartheral)d expend more ti!ne 'and effort 
to harvest the same amount 'as they did before the spill, especially in Princ.e William Sound. , . . I , . . . . , . . . . .•·, . 

_· . . . ' .- -. . - . '; ' . -·· 

Subsistence users also pointi out that the value. of subsistence· cannbt .be measured ii1. pounds 
alone.. . This conventional·· rfteasure does not inClude the cultural· value of traditional ·and 
customary use of natur<:ll. resources .. Subsistence users say that maintaining .tbeir subsistence 
culture depends on uninterrupted use of fish and wildlife r~~ourc:~s. The more time u~ers spend 
away from ... ~ubsisterice .activities, .the less ·likely tha:tthey will .• return ·t9'thesepraqtices. 
Continuing injury to natural/~~ources.used f.or subsistenpe.may affe<;:tways or life of entire 
communities. There i~partipular concern ·that the oil spill disrupted opportunities for young 

· people to ~earn subsistence culture, .and that this kndwiedge·may be lost to them in the future. 
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·. . . . >. . .· .. ·. . .· . . . ... . . · .. ·.. .· ·. . . . .. . 
Recoy.ery Objective , ' . • .. ··. ·· . .•. . . · . . • .·. . · • . . · . . . . · · . ·. · ·· 

·Subsistence ,will have rec()vered when injured resources ·used for subsistence are healthy and 
productive and exist',at prespill levels. · In e~ddition, thereJs reco.gnitiol"l·that people must be 

·.confident, th.atthe resources are safe to eat and. that. the cultural' values. provi(Je~ by gathering, 
preparing, and sharing food need to be. reintegrated .. intO community Hfe. · 
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. . . . . . . . 

[Note:This table is modified from p. 32 of the R~storation Plao.l 

Table 2. Res9urces and Services Injured by .the Spill · 

... Recovering 
ArchaeologicC:ll resources*· .. 
Common ri:lurres · .. · · · .· · · 
intertidal communities*~ •' 

· Musse(s ··· · 

Sockeye~~almon 
Subti~af communitfes 

...... _ ... ____ .;. ___ .,;,. _______ ...; __ , 

*Ar~haeological r~sourceli are not. 
·· reh~wable in the same .way that 

biological resm.lrces.are, but there has 
been significant progress'.to.ward the· 
recovery objec~ive, . .. . . . .. · .. 
*-~Status·of interti<:lal communities 
based liugely oh 'monitoring ir1 
sheltered rocky habitats in ~rince 
William Soun'd: statusof.othef · . 
intertidalhab[tats isless certain o~ . 
unknown, though some recover)! can 
be .. anticipate~!. · 

No't Recovered 
Cormorants 
·. ·(~ 'speciies) .·.· 
·Harbor. seal···· 
.·Harlequin duck. · 
Killer whe!le.C4.B 
pod).-~· •. ··_·····.· . · 

.Marbled mtirreh~t · 
Pacifie herring · 
Pigeon guillemot ·. 
sea'ottec On qiled 

west:PWS) 

coverv. Unk_r»owra . 
• Blatk :oy~~ercatch~r· 
Clams 
Cor,nr,n(jp·loon· 
Cuttrytoe~t trout 

·· Designated . 
/ Vyildi:m1ess; areas 
DollyVarden · 
Kittlitz's mlirrelet 
River otter . 
Rockfish. 

. . .. . . .. alJist)fng 
·Passive· use§ . . ... 

Re.¢teation abd Tou~i~tn 
inCluding sport fishing; 
. si)ort hunting> and other 

. recre~tion'i.Jse.s . .. 
Subsistence ·. 

· _Amending' the List ofhiju . .. .. and Services. . .• . Of, injured resdurc~s. andse ·. ···. . .,· . . . .. · ·.. . .··.• ., , .· . ·. · .... '. . 
obtained through research, monitoring, and other· stu die~ sponsored bytb~ Trustee Council. In addition,· information may be submitted ... 
to·. add tp or otherwise chang~ this list. This information can includtne$e?rchres~lts, assessment of population trends, ethnogr:aphic ~nd 

. histori¢al data, and supportive rationale. Information that has heen tbrough an appropriate scientific rE;lview process is pteferable.- lfdata 
have r10t been peer revie.'ll,(ed, tney shou.ldbe presente,d in a format that permits and facilitates peer review. lpformation to change the · 

'list w.ill be revi.ewed through the Trustee Council's scJenti.fic review proce~s. · - · 


