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MEMORANDUM 

Participants in the 1996 Restoration Workshop 

Molly Me , xecutive Director 

'HWSTEE 
tUW J N I .S H!flT 

Preliminary Revised Recovery Objectives in Chpt. 5 
of the Restoration Plan 

Pages 5 and 32 of the Restoration Plan {November 1994) note that the plan is a 
dynamic document, subject to being updated based on new information. The 
attached document is a preliminary working draft revision of part of Chapter 5--Goals, 
Objectives, and Strategies. Specifically, we propose to update the information 
presented on the Injury and Recovery Status of injured resources and services and to 
refine their Recovery Objectives based on the insights gained as a result of the 
projects in the annual work plans. 

The following document is not a formal public review draft. At this time, we are inviting 
principal investigators and other participants in this workshop to review the draft for 
scientific accuracy and to provide comments and suggestions for improvements. To 
that end, there will be a series of concurrent sessions at 10:30 a.m. on Thursday (the 
18th) to discuss possible revisions. These "break-out" sessions will be organized by 
subject clusters. Please read the discussions for the resources or services in which 
you are interested and then attend the appropriate break-out session or sessions. 
Specific locations of the different groups will be announced Thursday morning. 

It is a challenge to develop realistic and measurable recovery objectives and to make 
sure that they are based on careful assessments of injuries to resources and services 
and our best understanding of current recovery status. Please help us by offering 
your comments and suggestions. 

If you want to submit any comments following the workshop, please send them to 
Stan Senner at the Restoration Office no later than January 25. 
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Trustee Agencies 
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[Note: This table is from p. 32 of the Restoration Plan. Pt;ojjil$edtextls,s/laded. Textpr()f)osed 
te be dele we is stRJek ot:Jt.!l · · ·.·. ... ·. ·. · ··· · .. ·.· · ·. · ....... ·. · ··· 

Table 2. Resources and Services Injured by the Spill 

INJURED RESOURCES 

Biological Resources 

Recovering 
Bald eagle 
Blaek oystercatcher 

P9oomgiJ mArn~ 
Intertidal organisms 

(some) ~~m 
Killer whale 
Mussels 

~~.~:mll90 
Sockeye salmon 

(Red Lal<el Villi 
sv§t~t#sJ. 
Subtidal organisms 

(some) (flln 

Recovery Unknown · 

~~~8¥~¥~!~r:c;~~~her 
Clams 
4ori.}ffi?~ld.§n 
Cutthroat trout 
Dolly Varden 
l<tttH~~~§ murrete.t 
River otter 
Rockfish 

Not Recovering 
Common murre 
Harbor seal 
Harlequin duck 
Intertidal erg. 

(some) 
KUlel:tWiilaJ~ 
·:'{~§ ~9~r· .. 

Marbled murrelet 
Pacific herring 
Pigeon guillemot 
Pink salmon 
Sea otter 
Sockeye salmon 

(Kenai & Akalura 
systems) 

Subtidal organisms 
(some) 

Other 

Archaeological 
resources 

Designated 
wilderness areas 

Sediment 

Lost or Reduced 
SERVICES 

Commercial fishing 
Passive uses 
Recreation and Tourism 

including sport fishing, 
sport hunting, and other 
recreation uses 

Subsistence 

Amending the List of Injured Resources and Services. The list of injured resources and services 
will be reviewed as new information is obtained. For example, research and monitoring will 
hopefully show that recovery is beginning for many of the resources which currently show little 
or no signs of recovery. In addition, information may be submitted to add resources to the list. 
This information can include research results, assessment of population trends, ethnographic and 
historic data, and supportive rationale. Information that has been through an appropriate 
scientific review process is preferable. If data have not been peer reviewed, they should be 
presented in a format that permits and facilitates peer review. Information to change the list will 
be reviewed through the Trustee Council's scientific review process. 

• 
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[Note: This text is taken from Chapter 5 from the Restoration Plan. This 
is a WORKING DRAFT, presented here to participants in the 1996 
Restoration Workshop to improve scientific accuracy and invite early 
suggestions and comments. Ptr>:@J?$;~.:~¢*Ei$:'·§tf1flf!l#l#J· Text proposed for 
deletion Js struck out.] . . ... . . . n ..................... ··n··· ..•... 

(January 12, 1996) 

ARCHAEOLOGICAL RESOURCES 

Injury and Recovery 

"Fng::~i!t:~pnJ,:.f:!t~·~~:i~i:§g1i~¥~9.\·:~9'\q~r:Jt~!q:'tn.9r~i·.:!han:9~~q;~i]~§::gf·::~f9~~~pf(?9.ical~nd·tdstori.caJ 
$.~~U!ll#:~~l\M:twenty-four archaeological sites afi[{ci.pilfci)!~q(i~''are known to have been adversely 
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affected by cleanup activities, or looting and vandalism linked to the oil spill. Additional sites on 
both: pupi!:P ~D~ pflY.~teJands were probably injured, but damag.e assessment studies were 
fimitet!!fq:i:Mo!i9:1~nd>ahd.nat designed to identify aH such sites .. 

OoCUJTI~rl:tedinjuries include theft of surface artifacts, masking of subtle clues used to identify 
and classify sites, violation of ancient burial sites, and destruction of evidence in layered 
sediments. In addition, vegetation has been disturbed, which has exposed sites to accelerated 
erosion. The effect of oil on soil chemistry and organic remains may reduce or eliminate the 
utility of radiocarbon dating in some sites. 

Assessments of 14 sites in 1993 suggest that most of the archaeological vandalism that can 
be linked to the Exxon Valdez oil spill occurred e§ldy;in 1989, before adequate constraints were 
put into place over the activities of oil spill clean-up personnel. Most vandalism took the form 
of "prospecting" for high yield sites. Once th~$e•prq~f~fri~:W~~~£~q8~ry!~eppprotectiv~ measures 
were·lmrHem8,pi~d>th.afstrc6essfunv tknitedaddi!i~n~r:lniU~y~>ln 1993, only two of the 14 sites 
visited showed signs of continued vandalism, and the link between glirtf: i~ ts>diff!cult to prove 
tha~this recent vandalism Was related to th$ spilb and the ExxoR Valdez oil spill remains highly 
problematical. Oil samples have not yet been analyzed, but oil was visible in the intertidal zones 
of two of the 14 sites ijidnitored'in t~93; §tpg eyygj;qp~f~qp,~ij~!Y'~!§.!;i~9>~t1PW:n that the oUat 
§g~, §f::!n~·~~~~~: w~~·Qi.p~tP.f:<>baofy:tr~m. +~· ~*-'xd,h: l(atg~g·::~p.m~:: ~¥9~9s~to9n·•••tevets. ~t~lie 
s~c6hp1slt~S''Wef~·not~pff.i<;ient· tclperrhifJdentFfiC~Hptipf t~~i(~qt.jf§~·:Af ~purees. o.f the · oliC ·. 

Mpf}itphng ot.•archaeolhgiciilsites ·in 1$9'4·'and •t995'to&nd·[!p ~~a~qf:e of new· damage from 
va[l#aJism~ The presef:lq~ oferllls being· determt:~~dih s~qi(;U~nt. ~~m@!~s taken from· four sites 
in 1 995; 

N§ne.()tth~ a,rchaeofbg!bal:~qifacts collected durihgth¢.$piH respbns~~ damage assessment, or 
restdration:pf:ograms·is store(fwithin the .sp~U. area. ··these. .. rtif:a.ds<are.stOrE;!d in the University 
of Ala~.~~ Museum in R~!r:P?nks af1d in the FederalBuHding in J.uneau; .. Native communities in 
the ~pjtr:area haveexp~~s~ed·a strong· interest'> in havifl{J ttrem r-eturbe(l to· the spill area for 
storage· ar1d dfsphiy§ 

The Ah,Jliiq ~(gfj~~9!~9!9~!::.ft~po~itl)ry inKddiak, whOse construction ·casts were partly funded 
by tneJ]y~tg~~·R.9~89imi~:,~n~:.?i1'v p{ly~icanv appf:oprit:tt~ art ita at storageJaqility in the sp HI are a. 

~~a~~iij!ir~~~~~~!j\~ii:,~:i1~:ic~i0:ees~~~::;:;:~~~:~~;~::o~~u~6;!~~i:::: ~~~;~n~~: 
in914qiry$ ~~~~~~~~!~:~:::f8f'~iq~£1gaJ1d>gi~playing .artifa£!5. cnapptopri~te facitft:Ies within the spilt 
ar~a~ 

Recovery Objective 
Archaeological resources are nonrenewable: they cannot recover in the same sense as biological 
resources. Archaeological resources will be considered td hav~. recovered when spill-related 
injury ends, looting and vandalism are at or below prespilllevels, and the artifacts and scientific 
data which remain in vandalized sites are preserved {~i9}A~ntg~gt}~x9~Y~!i9n;~i;~.~tabilization, 
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or ot~erf.orr:nspf#gcym~Q~.~tionL Artifact"s and data 'aYci typically preserved thro'ugh e><cavation 
or other forms of documentation, or through site stabilization, depending on the nature of the 
injurv and the sharacteristies of the site. 

BALD EAGLES 

Injury and Recovery 

lfui~i;t~~t~()b t(.). t:fir~~t.m§r~~'l.!i~it, pf§duatNity :w:~~ t~~\Jp~,a.:·ln 9g~~ ~rij~~ §ffr.r!~#.~~Vil'Hl1J;rn sound 
~Ri··~1:g~,9;~:: !2r89Y91!¥i#Y ¥/.~~:!?~#~ ~9 n§rQ'lat ~P ,!:g~g-~pq 1;g~:l·'J,:~m9~===~n:~~rl~~!,5l¥~Y:!¥ §ladutts io 
1'~$?:'ii:l4iP~~~9 ~na.j ttl~ P:9fiwf~ti9hh~~:r~~#rn~9~f9:9r::·~*§.~~ti~~:~~" P:r~!P:In:t~Yjfi!q ~io~e. w;mam 
§§9"f-l9j However, population estimates made in 1989, 1990, and 1991 indicate that there may 
have been an increase in the Prinoe William Sound bald eagle population sinoo the previous 
survey oonducted in 1 984. Productivity decreased in 1989, but appeared to have recovered by 
1 990. Beoause population and productivity appear to have returned to prespilllevels, bald eagles 
may have already recovered from the effeots of the spill. 

Recovery Objective 

§,~cap~eth~ P,rihqeWitm~m §9¥~4 pop~~~~~§~atid. PtiJdli¢fi¥!~!~r~::!19r~9P.*~ pie$ pi It levels, tne 
~atd.~agte has re9ovetij(.lfrpjfr'the_eff~#t~:·:Qftheiexx.ori·Valg~~~J.!~plm Bald eagles will have 
recovered when their population and productivity return to prespill levels. 

BLACK 0YSTERCATCHERS 

Injury and Recovery 
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chtcks.g;;li(teq.».t;t!ii9htro~t~~!(:iwl.ycturing l9~l·9~,1tit~f'preiation otthes:edata an reproductive 
, ·-- ·--- . . - . .. . . 

performarid~~;P§~.~\{~f:W>~f:~ confounded by. lack ofp(~sf>i!! (fata~· ... ··Productivtty and survivat of 
black O:ysterpffit9ft~ii$..iri:Prfrice William Sound have nat been monitored since 1993, and the 
recovery ste:l'tus:ofthis species Is not known. Within Prince William Sound, an estimated 120 
to 160 black oysteroatohers, representing 12 15 percent of the total estimated population, died 
as a result of the spill. Mortality outside of Prince William Sound is unknovvn. Slack 
oystereatehers are reco'o'ering, although they may still be exposed to hydrocarbons when feeding 
in intertidal areas. 

Recovery Objective 
Black oystercatchers will have recovered when the Prince William Sound population (~turns to 
atta+H prespiltlevels and r~r:;t.§9(JF~ioqJ~wlth~ho9'rm·~~:.P.S4n9ij~$i~~:~hft~~~~B9 pQ:ppf~~~ohtrend 
~nr:l q§fr!P~#:~9!~ !1§~99*9~ ~Hs¢~§l3 ang 9r.Q~~b ~~t~~' \?f 9n!s~~ ~n:·911~~ ~@g .. qfl.gil~A. ~r~as wm 
ifi?i£~t:~il)~~.i~S8.¥~r¥:~~.9n~~r~.~Y·p reprodueti•.·e suoeess of nests and growth rates of chicks 
raised in oiled areas are comoarable to those in unoiled areas. 

CLAMS 

Injury and Recovery 

T!1e.m!9nituC:f~ P.! ift1Pa>~·~~t:¢taJi1 p~r.~r911! ~r••,~n:~:,~•~r:9f:g!ro~,,~'*'~:ptp~~ittj~.:~~ 
tqcat.ior~rHowe\fer, c:fat~ ~ t~e lower: interi~aa:·zc)~•po !fifJ@rjq:,m9H!' !499•!J·~~~ 1 ittlefnoc k 
clams and, toa:l~ss.er•e#~f'l~r butter clams on sheltered beaches were killed 9f'~yf:f~r~_9: slower 
9r:9V$~n.rates as ~:res:uJ.t ¢f-the oil spin by oiling and clean-up activities. In addition, growth 
appeared to be redueed by oil, but determination of sublethal or ehronio effects is awaiting final 

ana I yse s. lp qqij-\j))!)ni!i~~:·p:p th€fJS(!Q~i g~pjlj~q~~~.·~gg~~~~:!i.ioi#.l:~l·~~~~ e~nlm~ti~a.j, At;ifU?OPi ~boUt 
1o~ ~!f~¢t:~,9f: .. tne: ~irsem an:.g,~ffi~~m~,~v~!t:§~~ns~:~~~~: 9! ·91~m'§r~mij~o~ n~~fi······ · 

Recovery Objective 
B~~il~\o/~P.r~spiflq~taqr£?m~~f.isg+t~(lt~~l.ei'la~~·4P8ff~t\J~i~~§~ clams will have recovered when 
populations and productivity have returned to levels that would have prevailed in the absence 
of the oil spill (oresoill data or unoiled eontrol sites). 

G:Qf¥1MQN::.If99W§ 
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Recov£t.Y: ~t~~~ 
Nore~tt~~iete¢6y~f:y<_objective can be identified witil;out mote information on injury to and the 
re qov~rySt~ty~'of,bom mon .loons. 

COMMON MURRES 

Injury and Recovery 

,6;:bf')u]:~@~9999~~p~$~~~·9f:PHI?9hirds. wer:e _pic~~d upf~ll?»i!9:~:rn§: §H ~j:jHI, .and 7 4 percent of 
th~ffli~~f~ c§i'fiffiiqij~pp tni.¢~~bil!eq·murre~ ~m(J#lYc:qttvnQ'f:JQ1fJf:f~~)t:ry1aryymore murres died 
tl}pQ:~~F:@~~P:!~?1!¥resq~~ri~9~-.~fl1:iiiis.¢:s~im ~!~9Jh.~t fD~ ~B!.I11~[~~-P:9?9t~!ipn (jectined by about 
4,QP,~i9~nt>iil~l!.i.di(liii:q~Jpqi~~:at.Resutrection Bay. tlt~:.9f)ts!i/.~!.!~:r:J~~t~hf:t1ttgT:iiplet: islaryds I and 

flft¥¥#\?~r~ J§:#PffiP!.l9~~~g~y lryc9!Jlplete presp~liq?tt<J ~99 ~Ylng~£~~!§rl$,th~!P¢P¥1~~iorw-at some 
c_§tp!J!~s··w~r~iri.- ~e.r;nB~ ~~f?.t~ tty3:9il:spiiH 

J?:p~~$#l!! 'ropn~;ori#g i'fifprqguc!ivity ... atih#~x- qglpi]~~~: .. ~Q;q~g~~~~!l!i!ti~!:~:r~P.r~Qu@tiy~:timing and 
$qq¢~$~,¥£f:~t~ ~g~ir:~:·_~itt)iry /hptm~f. ~riynd~: §:y.::1, ~~~8,::. !vm~t!:i:@fi'~q!l~~ mt:i~reswere:)a·st 
surv~~~dJI)~ )994.Tct}e¢fl. and; .·at _that·· time/l)ad nofretur.n~#-:!9: ~iie~piJ).l~yets; 

Productivity of common murres shows signs of recovery at some injured colenies (Barren 
Islands, Puafe Bayl but postspill population counts are still lower than prespill estimates and 
sho'N no sign of recoYePy'. 

Recovery Objective 
Common murres will have recovered when populations trends are increasing significantl·r at 
index colonies have retyry)~dtpip[:esp.intev$1s aridwhE!n.proijJ;;i91ivttvj~ijy.$taine~. within normal 
bo4qps/ Increasing. -·pp~Uia.tion•tren<is at iridex:,¢plonl~s Will be {t.idh,ef:: ihdjpationthat recovery 
is~rde.~~iiiy., in the spill area and when reproductive timing and success are (Normal bounds 
will be determined by comparing productivitv data with information from other murre colonies 
in the Gulf of Alaska and elsewhere.) 

CUTIHROAT TROUT 

Injury and Recovery 

~-~-~iiii!!t:~~:l!~~!~!~t;~i:~=!~:::~~~;~::~ 
gp¢_i_!~p.:··~!~~~ffl.§~.!p2§~~9!\i:i~~:.~r.~s!Jlt}'{fi:~~uq~.q1qe@: $ilJP8U~~-Rt~;8p§~~f:~t~¢ qih·. and. there is 
6~nq~rg ~~:~~·r~ppp~q.gf;p\iY~p.f:at#s rpayrefl~~~-t~duC~(t $ury,iy~t~ 'Jfi)~~?Jiff-~f~fice tr\growth rates 
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persisted tt'}rq~ijq,,q:,~~i1':··Na:studies have been ccmducted .since then, and the recovery status 
ofthts sp~ci~$,J~:~q!ji<Ji§wri~. Cutthroat trout have grown more slo•v<JI•; in oiled areas than in 
unoiled areas. Insufficient data are available to determine whether the•r are recovering. 

Recovery Objective 
Cutthroat trout will have recovered when growth rates within oiled areas are comparable to 

those for unoiled areas, ~~~f~.~klh~Jnto.ac~ount~~9.Qf:i;lp[l!2;~i!f~F:~n2~~( 

DESIGNATED WILDERNESS AREAS 

Injury and Recovery 
The oil spill delivered oil in varying quantities to the waters adjoining the seven areas within the 
spill area designated as wilderness areas and wilderness study areas fuy:~§pgg~~~· Oil also was 
deposited above the mean high-tide line in these areas. During the intense clean-up seasons of 
1989 and 1990, thousands of workers and hundreds of pieces of equipment were at work in 
the spill area. This activity was an unprecedented imposition of people, noise, and activity on 
the area's undeveloped and normally sparsely occupied landscape. ~~m'Qggft'~P.!i¥l@i:'J~vel~:9!l 

fl'l~~:a·::: Y¥t.lit@to~§~,, $n9f:~~;§~v~.: pf#9~~'Y:::r~t8rn~9:'::jq::::figfmi•~:~\~~i;i9~~: t~9@~!P:6~:::~fi~r;~ :ts (~~~n 
r~s~£llq~ti:onn ? 

Recovery Objective 
Designated wilderness areas will have recovered when oil is no longer encountered in these 
areas and the public perceives them to be recovered from the spill. 

DOLLY VARDEN 

Injury and Recovery 
Like tl1e cu;tt@rgat~fBMl~:::tD!f~;·W~$'~'ti(!~~~e tha~ Dolly Varden have gro't•rn gre'{';more slowly 
in oiled stre.ah1s aFeaS than in unoiled str~aff\s aFeaS/ah4tl:l~t~i~ ~ptjcetn:tn~tr.edi.Iced growth 
rates ... ·refteeti .. t~9.~tt~tt-~4~yiy~~~ RP·""{·e~et)n~ d~t~ have .tie~n .~~th~f"e# ~if)pe 1991.~ and the 
recoy.erv §~~~Y~::,~,.p'f:~V,i§ §p@g~@~ is iPO.! krybwrK. Insufficient data are available to determine 
whether they are recovering. 

Recovery Objective 
Dolly Varden will have recovered when growth rates within oiled ~fr~~Q1§i:lf.ea.s are comparable 

to those ffif ii:!!·'u n oiled ~tr!ijfti~.::~ll~ff:~:=t~~!f!Q !n~g:~@§p:~n!Wi~§9r~eni9','£i.ff~f:~n¢~s .. 

Harbor Seals 
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Injury and Recovery 
Harbor seal numbers were declining in the GulfotAlasRa;.in:clucHng.in Prince William Sound, 
before the eM spill. ExxhnValdez oil impacted harbcir.s:eal habitats; including key haul-out areas 
and adjacent waters, in Prince WilHam Sound and Cislai':.awa.ya$.TugidaKisland, near Kodiak. 
An estimat~;d 300 s~ats died in Prfnce WilfiamSbtirt~ as cFqitect:result:of.the spill, and this was 
6-J 5 ~r:qent'Qf tfi~ .. es~ipj~~eqprespHI•popt;latioft..Based~Q. coffipari~pns• of surveys in 1 988 
c~nd.' !h~n)'l~:::1.9~5J.~!te.r··tb~''':oir spilf;{seals in .. ffitt. oiled ar~~s had declined bv 43 percent, 
compared to 11 percent in ffie unoiled areas. 

qcyftirt~~a~~~'i~~e~Jt{]ri.Qq~fl. ~~.tied .and:unf!~leqtp~~~·P.t:ifliim~~ if:~!l~~~'··?#llirt~f·ryave.·continued ·to 

tennqecfi6e·in~t~dedi~~~~¢i.:·~ndtheafriquntorq;~~1~y,::.9f:fp9g:~•;;:Gounts made during the molt 
at trend count sites in Prince William Sound from 1990 to 1993 indicate that numbers may have 
stabilized. ~m,o.~ever, counts during pupping have oontinueei to deoline. It is not known whish 
counts. are the best indicator of population status. If the conditions that were causing the 
population to decline before the spill have improved, normal growth may replace the animals that 
were lost. However, if conditions continue to be unfavorable, the affeoted population may 
continue to decline. Harbor seals are a key subsistence resource in ~P~t:9Hii~Pmi:~r¢~:fPrinoe 
\..Villi am Sound. Subsistence hunting is 9e#t affected by t~~:·9~8Htifrn:J..'~~~!i?fippUJatlon and~::!p 
t.ur:n) may be affecting ¥l"l~tf!cqvery'ofharbor seal~ status. 

Recovery Objective 
Recovery will have occurred when harbor seal population trends are stable or increasing. 

HARLEQUIN DUCKS 

.C,§fi¢.~n,trirPP'h.~:=:p~nv9:t.§?~~P9HJn~!~99!t~~§,jfii.9.'~:!rn~~~·hwm9~r·f1r:#:~we!~S,::trA#t.hllrleqpin$ an~ 

iiiiiiljiillilfCfAiilE~aq~ 
~~:$t~rifi:i:!:#~m~~~::~~~~h}·P~~~s:t?f.the~~Qungf:.:ffhere are indications of reduced densities of 
harlequin ducl<s in the breeding season; a declining trend in the summer, postbreeding 
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population; and very poor production of young in western Prince William Sound. 

Recovery Objective 
Harlequin ducks will have recovered when breeding and postbreeding season densities and 
production of young return to estimated prespilllevels. or ·when there are no differences in these 
parameters between oiled and unoiled areas. ~·ryorfij~f:·J:mP..yJ~~iP.ii·.~g·~~ a.Md ~ex-structure and 

r~erq#.9~~iy~,~~P¢~~~,:~per9.8ti~~~:!9tb~·h~8it~~;.Jht~~~~~~.RrlfJ§~.::I'i!Jj~rt?~\hq~ .. :wttkindtcate 
t:Ha~·::r~9av~r\/·ii~T9P.2~r~~¥@L 

INTERTIDAL ORGANISMS 

Injury and Recovery 
Poq.i pr§ .q:f/I·{!)€1Q1J:11il~§ pf:qiqij§jit!~ff:}i~r&i9H~9 

srri~~~i~#~f:!eqra±es:litdiflmP:~r~rh~~mas!~*-~~mi·£Pa.nti~~·rrm~::i~t~::"~~§:!~P8n.9~n~:~t:9iie~,¥~r~M~ 
uf:l9il~# .. ::~d9~x• ·s~.es in ::r;tr,Jn'9~.:::.V¥itn~m.:.?94f\9~ .. ·.~9i~li~~'! l!.l:ln9~·:·.::im~::::::en::::.~§~·.::~~!Wl~i ?rki: ~~~~~~ 
#e#i#~qt~·R9~sts~ ... rn~·ffi!~ei3iaV#rii9~~··~n?.··r~err9Pti9ii~~:::e9~~9~1~J;:··P:~:~%~1~~9.fi~py~§~(~q~ri 
t~n.own~=#.~ r&ckweed Air PP.P:~~~a, ~!sg::~~~~~l:!9.s~g ;t:8~!!1~fl9:1mP::·::"il!lr:·~jil~t\P:U9h n.4rn~~r~ \lf 
mari¥:,~t:re.¢J~s·ot.·inyert~§r~te::.ta9f1~r·~~~~hsr'=~;~~919~1:9MI~ni:·~e~:,~P:m~:r~~qy~f:#:ot·fyf;&srntne 
upper,.ir;lter~rrl;;~Lz:qn.€fis·J~9s.lr~h~"7:tlttr~92M~rtk9f:=·:F4~#41:)~·'lq~iJ*I:~f:: .. fp~ir~46¥~t-¥ ot the inter~ictal 

~~:;tid~1(t~~~:~~:a~:~~n::~:c~~~~~~~~l;~~~f~!~~~;~~~~~ri~~~~~~ii~~~~~fve;~~:e~~. ~=~~ 
t?vster:c:a~ofiers ,. had~q~j,ry:,fl.iJ$K~~ ~o9 P.!~~9t:i:'$9i!l~rm?:t~f 

.The lower intertidal zone and, to some extent, the middle intertidal zone are recovering. 
However, injuries persist in the upper intertidal zone, especially on rock•p~ sheltered shores. 
Reeovery of this zone appears to depend, in part, on the return of adult F&e&s in large numbers. 

Recovery Objective 
Eaeh intertidal elevation (lower, middle, or upper) will have reoovered when oommunity 
composition, population abundanee of component speoies, age olass distribution, and ecosvstem 
functions and servioes in each injured intertidal habitat have returned to levels that would have 

~~;,~~:,ti:~J9~~~~~~~h.§.~.;.~~~:~b~r;ij.~~~.:!i~11tlti~~~~~~~~;~~!~~t~i~;~~*~t~~;:~~: 

an9:im?a~n9~~i:J1~~~!~!~~ 
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KILLER WHALES 

Injury and Recovery 
Aboqt</ •• ·••·kilter lfo!ha.le~ in 2 Jr~sident" pod~ r~99!~rly: 4$ecfrihp~.Y'{:ill~am. Sound ·within their 

:::~!!lB~~:~if~~!!Sitiif~lli~~::~;;~~~;:!: 
vttil~n· ±iffi~•.:m§!}i99ns:"J&i~rij••:r~~roit~t:ii~;~toth~:pqpqJ~1~9.ni:···~~i!~~gwa~·~·f9~r:;·qii,ly&S. Y'f~e · a(:Jctect,to 

:E!!!,iBiitAIIiit~-~-~~~&ii::211J 
I~Y£l~~Thirteen whales disappeared from one killer ;vhale pod in Prinee VVil!iam Sound between 
1988 and 1990. The injured pod is growing again. 

Recovery Objective 

e~P~~tts::fp~n~t.:.~y~,H~~~gn•:'P.f·~n.~ $~~1P~i.9t :~n~:··~~··e9~~ n9··:sm~P:i;!s'·r~s9¥gr¥··:eeJ~9t!¥~ -F~a;~ 
id~ntif:i~d.:~~Jthis\iime~•·.Killer whales will have reoovered when the injured pod grows to at least 
66 individuals {1988 level). 

Injury and Recovery 

Th~(nor~h~rn,Gtllf.9f<Aiji~ij~_:ingly#ir)gfrdns~:.¥¥Jttiim•~9Qg~f,·•!~ ~:-~~y.f~r~9~·!·i~::tr~edi$trihutiqns 
qft\fito>poqrJv ~tudiedst-1~91~~·9~ ~~~P!rq~~.m~r~!~9:~.rtg.K!tt!i~f~·m4rr~~~~§~: ltn~ W:;grkf P9Pulation 
of ~ittlitz(s tnurrete~.i~-;~~~J~v~~·~§.ptii@~~r'9~f9;'~{f~~ f~n~•'9!:!!1f#i,Js~n~~·:q_!•:~~r~~~: fr~fiY ofwhich 
are ·. iq{he Ott'-SI{ill clre~:ili: ··.mti~'::.ro~rpl~g .. ·.~qrrele~ ~$···~~g~faU:Y' lt§te~?~s ~ Tbr~~tene~···-species in 

wa~9irflton; .-Qre~pr;• ~99i:,~~Hf8r&i~;:!t·~~· ~~~p.:ti~j¥,~ ~~ :t1l~~~i.~o~#Li9•.~riti~P:9?llfmbia. 

Th,~marbled murrelet populations in Prince William Sound ~~~.~ in decline before the spill. 
The causes of the prespill decline are unknown{~~~'rn~¥9@l(~~~t~q:•:j~:~p:~qgjl)g.fggq:.supplles. 
The oil spill probably increased the prespill rate of decline for this species in the spill area, 
although the incremental injury is difficult to estimate. The population of marbled murrelets may 

be stabilizing or even inereasing sinoo the spill. Q!r9§§~!§:!qf'lo~~t!f:·i;1·%1::q:q:.:~(abJtyramphus 
rr#r~~!~~~:;~~r·~.!:~~t@·:~!f~f:~#n~:~l?!!!··O.~~~;:~~.-nl·i%1!m~~!~·~n~!:;a~(.milf9ii·:·~~IJr#~r#.~ril:::9tt:~ePrince 
't¥iiH~tn·:.$9.9nfJ::m~r9~~9::Im4rr~!~t/a~Pu!@tiQn·:··~~~-~!!!~9'~¥;'m~:~e!t~:;:l:;.··J~~§P,~!~;!9f1·.~·~titnates for 

~~~~9~:::·91.:::t~~~Hi~~~ .m~m~:~~t:~§,::nei ~ma»fQ,~:.:: 
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Recovery Objective 
Marbled murrelets will have recovered when population trends are stable or increasing. No 
reeoverygbjec~~y~~~O'~Jg~mtified for KittHtz's i:nllrrefet at this time. 

MUSSELS 

Injury and Recovery 

J-?:1f#:~~~!§·.·~r~:;~w·1mPP~~~n£ Br~v ~p~cies in the .neai~M§re,:~~2~~~~·~·t!jrp\19h9\lt th~ aH~spH I area, 
~qg:~~g~.j§:f:jqip§~~f~·g~gy!~~J?~ysicaf.sta bility i~;.tn~::.iftt.~~.tl#?t}~piJi~m;;·t;~( #'\~$€{r~~sons, musse I 
t~.~sl§.YY:~t~ ¢4fRi:l~¥,J~=:.ti~!~.~!2m~ <lytihg ·E)<*Of!;·.·v~!.iif#g· sr~~n+!a·, 9ti#r~~i9n§~. 

'ri ·ms~=:t·=~i:.J519n.:. 99n¢~ijtr~1!911~•.§t:t~lathlety. unw~~~fu~t:~fi::,eH .Yi~t,~:.:.!:9~B~:r!n··:Jne:.f:n~;.tssels .anct 
HD~~~h':!DQ:~ti(§#:~!:m~~§i'!m':·E'~@~in;#e~~.~:.m.uss~]!?~9§;:.,1n 1 991, relative I., high concentrations 
ofoil were found in mussels and in the dense underlying mat (byssal substrate) of certain oiled 
mussel beds. The beds were not cleaned nor was oil removed after the spill. Thebfological 

s~gti!.fj~ariq~:§~'gll~g. f:ri@§$,~J;~~gsis QRh~nq'~pi·~~~jitti~YJ:.:lOiled mussel beds are potential 
pa~rf"¥~\@"~f:;.souroes of fresh (unweathered) oil qpQt~h!!!#~!~§!.!§'~;:J:gp~l{pgptii~~F:1p~gf: harlequin 
ducks, black oystercatchers, river otters, and juvenile sea otters, all of which feed to sofll:e 
~·)(t~jlt:.an mussels and show some signs of continuing injury. The extent and magnitude of oiled 

;.~~t1,~·1h~~~~§~t.~~:~:::~;g:ptJ~7w!!~~~~~J~;~l~~~~:~~~~~~;~~~~~~~~~~~~:~::t3~~ 
alanfi>l~~: oUter • ke~at·•· P~ti.tqsula.··coas£; :the''}\lask~ ·Pelji~~§,~~f~ ·~flgi•:;~9~i,~k:,~r§hipetago were 
slirvev~<rror: the· pres~f*?~•.§;f:):rif·,·irl1··~~2Y,t~~aL~ng::.1:~~Rs:•.; .• :N¥9.t99~rp9f:m.•i,9(;Jf1centrations in 
mussel$ iiric;f>s~diments'at:the~e ·aulfOtA!ast<a ¢1~~~is.9~f1~r~lfy,10We{~p*h.tocsttes in the 
S(\)urid,:tiu.tat, !?(}l{le ... snes(s.ub~uintial concentra1idry$j:lersist2 i 

$Ubsis[Ance;4s~rsc()ritiov~·~9 [j~;con¢~f:n~d~~t?vii6ntamipi~~9n.#biQ:oi.ted .. l;nussef. beds. The 
r;;Jfiar~~gre::Yertebrate. et!i~~pt;p(oj~c~ ·!§ fpgq§fgg~ ,gg filf,J§s~l~ . ~~·~ lC~Yl?tt:lY ·. sp.ec ies and 

cqfrippl/#n;#,t;'~h~ n~~f~~§r!'.['~#?svs~~p; 

Recovery Objective 

Mussels will have recovered when 9PDt:~n#at!9nS.9f.9H.ih'tn~h1 ar~: si.Jf!ic:ieyp~ly low that they 
qq qp~:9.9.h~~m!ll~tl!!!h~ifPr~9@19f:~k their populations and productivity are at pre spill levels and 
they do not oontain oil that contaminates higher trophio levels. 

PACIFIC HERRING 

Injury and Recovery 

~af1!~i£,: m~IT!nii::!e~~rr~s~!lffi:i9!~;!i9~r~ep·~ ~4.!#~9"1.:n@,§~~!~::'IQ. !rno~~:;Y:¥iiH~ff1·s.·9tif1~·:~fidrttv ·atter 
t~~.':&.i!:::~B!t~~~:~::~!:·ropmfflii~i!\1~'P:~r¢ent Et:tP~!m~e:r~~?.f~l: ~P!~¥!11#19 .n~~~~~ an4i'.~,p;:ppr~~htM tha 

~~~r::.;J~~ij:'~~~~~~~~i~~r!~~~:~~~:?~f~~~~~~~~f~a~:~~~~~l~ij~f~]:~:~:::~;:~~~~~~ 
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unoiled ~reas:.\.~~P:P:r::<:lf§f¥ ~.tudies confirm that these effects. carr be: caused by exposure to 
Exxon · l("a[£fez 9!!.~ pm:~n~1'~lgnificanqe of these ·injuries at a population ·level is not known. 

In 1~~2~ PaclfiC:herriri~' piomass in Prince William Soundiwas at a record level. In 1993, 
noweyer.~ thar.~.was anun~#:ep:~dentedcrash of actutt herrin~ •. :Avira!dis.ea.se and tungus were 

Bii5i.i&i~~~~~ii~i~iii~ii&if~t::~:~!~:= 
ts,g:g ~l}feM!iJh :.J ~g·p ;ry~§ p~p :serrqus epbnomic.imp~8:.f:lf!:?pij§p~~--~h9 19§#lm!J.f:1it~~~·Jn .· Prince 
wnnamsh'una;:: .• < ... --. ~--· .·.· ·.·.·. ·.. . · . .' ',' .... · ·.·.·. 

Pacifio herring studies have demonstrated egg mortalit>y and larval deformities. Populations may 
have declined, but there is uneertainty as to the full extent and meehanism of injury. However, 
the stocks and dependent fisheries in Prince William Sound are not healthy, as indicated by the 
low spawning biomass in 1993 and 1 994 and the resultant elimination of the fisheries in those 
•;ears. 

Recovery Objective 

;:~~~~~~:~:;e~~::t~~;~t~;~~~~~~~:~inV:ri~;;,~~6tti::•~~~:~~~~i1~~~t~l~~~~~~~~~t~::f~1{~~0tr~;c0~ 
V\l'iiJiijil;l~q:ghtV. ,populations are healthy and produotive and exist at prespill abundanoes. 

PIGEON GUILLEMOT 

Injury and Recovery 

Alth9li9Dt~a·_.pige<l.Q .!flg!:U~ffifftlJ~::~*:kJ~Iy:qi~~tiP:9t~#~:.:_ryd'Wn~r~-fb?.ij,~·'*~ §g@q~ iP l~f9~·-numbers or 
cbricsl."jjraWqn~.:: B~R~H!:~)~yiU~~(Jt$ fe~o\ln'shgliriw~; ~~~r~~Rf~~~~~~if#j:::~ptp tti~vxand the fish 
~h{;ly,pr:eyori are,::vi.dti~f~9!~i,~q:Oil<pQII~i9f't~.··Liketht;f ~arbt,~C!m8V~!fi~X,the pigeon guillemot 
population in Prince William Sound was in decline before the spill. The causes of the prespill 

decline are unknown. i~.:'i~::~!t!m~t~d~f:i~~.mP.t.f:q:p~t,p~~)~ltPf:ttj~::~ulf:e~A-l~~kapopulation·may 
9~~e;::qiif9lii9,:,f:~t!::::§P!!m.':i:n9~tg~gU@~~--~i9D9=9~r:~~:l'§tlA~~u:q~~-:!fnf;1ti~$~:\'YJI!~!m:.:9g4riq ~ere.·greater 
t:h§!n'·~:~~m~mil.rJ!~~~::::,~fil~i!o¢~W:~:N4mP~r~';:pf:=ayi~!~tti9t~:,:''!~sPr~~9::::pg::'~~t··:~u~¥t=l'¥$i•are, highly 

re#e,ve~\'frc)m':'tnij·,~ff~gt~::::pftn~ ~it spill: 

Recovery Objective 

Pigeon guillemots will have recovered when !ffl~populations fi}.!frin.S~:V'flm~m.§98.f:l!J.j~ are stable 
or increasing. 
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PINK SALMON 

Injury and Recovery 
Aboy~. {5'percenfofwik! pink salmon .• in Prince .}Nmiam•SQufld spawri.i.n .the intertidal portions 

9rstfe~f:l'ls and. were nighlv vutnerable to the etteers>O,t.tne, qil.'#pit''· :liatcherv salmon and wild 
s<Hffiqrifrqffi:bn.tQ:intertida!:~od··upstrEiam spawning t,:rabit~\~:§W.~n.;i.thrp:ugh oiled waters and 
ieg·ij~i~#-!8.!~· .~~~ipl~~:·:~&l~':e~!~~ Q~eY,>as,Jhey.f()f:P9~9 ii}.t~~ ~P:Yn~·.~p~: .. ~migrated to. sea. As a 

~99·m:9r!~!!~~·itf9H~Pi v~t~~-~i'P.i:19tlt:J<l.s.t.r~am~\ :t;}p~~:~~~~~:!n~r9·i§~fi9~jil9.@:!n!tti9· df:lrnage~·· is u ncter 

ih¥:~~!*9~Jl~#i 

~~~i!i~li!!~f~gt~f~~iillilllll!li~~f:f~~~ 
9if:f~g!J!~==.19,t:~gdf:J~#~·;f?9Pr··r~twrn~-Jo:~ 9h?~ott:'~9r t9 ~91qr!~~P~~~@p·=§if:.€*gf!ff =Ji"~J.!fez.pi.l·~ For .einl( 
§afriif,fn~.fh(;W:~~~~!~~.;,§f:~9.ij~:a.moJGv~~il~~-t~m@i£;:l~@!:!!~~:: . .!ri.~J~i%9t~:.~[iJfii!r=Y: ... ~~~ .• =r~covEm#Y .. 

E~t#~hc~·ar:.redlH~e¢·Juveo~1~.:9r§.wt:n:·iates:::w.~$:Jirr\f~ea:·~e::~!1~::::~::~~:@::1§§~§.gp~J>Utihcreased~99 
IT;if>rtatityi~~rsi~ted: lftd~l~d'li]§;gf:llparE!?' to··•~hgi,~~!:t·streafii~·=::~fir29?Jm•::J::.~~~~:.:::mff~:J:~94arid · J 995 
sea~Qq.S.:Nv~r~· •the fir.s~··•si@p~n':9·as.in ,.y'JhiC:h,!h~r~'VIl~~~PPi~~~li]§!iG'~!!M!~i99!fit::~ht difff3r ences in 
E!i#Q :~9tt9Iifies in·9i l¢<t·}~p¢)~n()ilf3d streci,ijls. ·•·'1]1~$t19~i8.!'!!.9919:~~g:·!O..~!'.r@~overv from oiFsp ill 
etfeq~$ 'i$ ~(lderw ay~ / 

ThEI·.Sp4po·Ec6system• .~sessm~nt: .{SE,~F ProjE!.ct .i~· Efl'~P!~finij'• .. pnyS!ioat: and biological 
o6e~o6.Qrapnic · tactors!IJ~t 'i.i;lfluen~e .. t}t:bdu¢ti(ih'ot·•··piMJ< ;~~~rij(Jq.:.:#,Q.~; ~~A!~i~, ·herring. These 
nattifaFf~¢t{)ts• a~·~·likef¥ !(;iiq~\teth~ gr~r'Jtes#~ryfl~~VS~· gy~f>Y~~rtt?:~V§:flrf~tur.nsirt both wild and 
n~tpf1~fY stos~s····ot Rf:rt~::!~frf:i.on~ / 

Pink salmon studies have demonstrated egg mortalit'y', fry deformities, and reduced growth in 
juveniles. Populations ma't' have declined, but there is unoertainty as to the full extent and 
meehanism of injury. r.lowever, there is evidenoe of eontinued damage in some stocks from 
exposure to oil, and there were unexpectedly poor runs of both wild and hatchery stoel(s of pink 
salmon in Prince William Sound in 1992 and 1 99a. In 1994, runs '#ere still depressed but 
exeeeded foreoasts. 

Recovery Objective 

Pink salmon will have recovered \Yh~(l.popQl~!!pfii:il}g~9~!9~~·~y§q·=~~·9t9~~-h .ah.q;~!Jrvivah are 
W.ithi.!l:l!nPrm~l ~9~Hfi~ ~n@ .. ~n~r~··a~t:l•h9§~~tj~~9~ttv•·si!;#iiin§~i"i~·· .. gl~~~r~rt~~~-'il tl99 ritortalities. in 
oil~p::,fJflg yi}'pg~q ~~f~~ffi~:.:.~ef:~ .. ~i.¥o••••'{e;~f.S.f~a¢f!;f?!:.qfii:if:'~l)p).·fiy#~tX~ij£!:iitJijs<ifi;:gri(lce• William 
§9#n4i:::': populations are healthy and productive and exist at prespill abundanoe. An indication 
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of reco11ery is when egg mortalities in oiled areas match prespillle'v'eis or le11els in unoiled areas. 

River Otters 

Injury and Recovery . 

R,ty~r piie~B:•n•~¥~:~,.!8~ ~@'tJ~j.~y ~h~ an. ubk.i.)gyyg P9PY~~f:l~p §i~~:Jfi.]~tinpeYAJ.itliam Sound' and I 
tiJfiJr~f9f~;;:!~':l$l,~.~rqt9~~~~~~9!!S$piil·•.~ffect$) .. !'J¥~lY:~p~t·fif.~~t?~~~~~.\IV#i:~·.found following the 

:h~l~d~~~~~~t{~~~0f!~:~~~~~~·~:~•1sS:J~~~1~~:t~l~~r~~~~~~~e~1~li~~bt'=e~o~~~;~.:r~il~~ 
hydroparb<:)psgfgtp.~r~og£pes>Of·, $~ressi .. · re<,tyc~~·.~iX~f:~it'ftioprev#I?##J¢s)r~d.ycerl· body . size 
(tett9~~dw~iijh1).;: ~fig:iiD9tff~~~P:·.t~r:ritacr'f:,··•§i~~8: H9W~¥:~t~::;~~roP:!~::§~~@~ :M?~t~~m~I~ •.. cmd .it is not 

~i!!lllflli~ltt11fiif!llil1iiti~~~~= 
'J\'i'!~~m·$~1J9~:~~ .~?~Hr~i~n~r,·:~n~:·'~~sy!~!: 8iiH*~ §~9~¥··~.t=~t n2~.8em.a~9rn!~~4·~x·!m¥ removal ot 
~i\tri1.f:tt§.;t;tqm::~tH9¥;i¥·~~~·qqf¥lpij~agp~~ii~Kn~§n~~~~?~f!~sii::River otters in Prince William Sound 
have suffered sublethal effeots from the spill and may continue to be exposed to hydrocarbons. 

Recovery Objective 

The.ryyer o#er Wifl' fiailer~ggy~re& ~t:)~Q·i?ldqfi\Hf:fr~~.~ .irf\~iF~~ ~f:~ydf§g~r~iJr(~xpe]sure !Jr··other 
stresses ~nd·indices of.o/;lbitatcise:· ar~ sfrrijiaibetween:oiled'J:Iiii:fub&iled areas hf':Pf:ince ·william 
Sotiq~/..~f~~rtakll1g:intd~§sg~ntaf1y~~o~t~emi9~tff~r~nce;!iJ:D;·J~dioations of reoo·~·ery are when 
habitat use, food habitats and ph·;siologioal indioes have returned to prespill oonditions. 

ROCKFISH 

Injury and Recovery 
V:ery Jitfh~ lskno\ff(h ~~~t;);{q~kfl~p: #9PHI~~Jo#S,: in tfie r}4rtfM~ti GUlf :sf ~f~ska. . De ad ad u It 
rockfish were recovered following the oil spill, andPI1~ml9~1.aJiaty~iso}fivespedmensindicated 
that: oiJ. ~ng~~tiCVJ~~~t~··p!q~~·q~g~~!Q~.!. 6.U?iy~i;s.:p} other rockfish shqyYedexposure ~ 
exposed to hydrocarbons and showed sublethal effects. FurthermoreHih>~~{jhion, closures to 

salmon fisheries .ijpf!~r!D.t(M':increased fishing pressures on rockfish, which may h:avec: adversely 
affetitaif:.be affooting their the rockfish population. However, the origihalextent and meehanism 

;f lnj~~·;·~ngm!~l:l99rr§9!l~~~q~erv:·!~f.i~~·?f-te this species are u~k~oV'In. 

Recovery Objective 
Without further study, ~~;recovery ql;lj~g;!¥~,,cannot be defined. 
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SEA OTTERS 

Injury and Recovery 
• .-v~~'1 <:; of sea otters irnh~ 197os·agd;J980s iridic~t& ~l)atthe·popuh:.~iqn was expanding and 

ri£1iCe.'}J\!,illlam.~o~Uin(t,PJr!o•·)~~:tf:1~j:~pii!P\ At~out 1,000 sea .otter 

Sea otters do not appear to be recovering, but are expeoted to eventuall't' reo over to their prespill 
population. E><aetiy ~\·hat population inoreases • ..,.auld constitute rooo..,•ery is very unoertain, as 
there are no population data from 1 Q86 to 1 Q8Q, and the population may have been increasing 
in Eastern Prince William Sound during that time. In addition, only large ohanges in the 
population can be reliably detected with ourrent measuring teohniques. Plowever, there are 
recent indications that the patterns of juvenile and mid aged mortalities are returning to pre spill 
conditions. 

Recovery Objective 

~~a:: C>~~rs ;W;lJl i1?v~: .. :t~g9¥~r~fli: ih~n. tn~:· .. e§P:9:!~.tB?9 .:r:~~9~n~·::~§:·i~§!:!:.p.f:!@i~li:ji~9¢tntranci¥' and 
4i~~r'~sti9r:i:·.~#Hhs!.~~§1¥J~ .. eaiiiY!~t19nt~~n~;;~n4:nstm~!·r~e~9MI;ls]!P:a·~i-1~~~r$lt:l1cmr~.·iri oited 
P~rt~: qfr: R:tiil¢~:.,\%inl.~m~·?§giJp,;,Yt:f:U.: !99!~~,~~ ·~n~t.'.F~£9¥~r¥A;i§''· gpq~[\N~v~ 'Sea otto FS w iII be 
considered recovered when population abundance and distribution are oomparable to prespill 
abundanoe and distribution, and when all ages appear healthy. 

SEDIMENTS 

Injury and Recovery 
With tidal action, oil penetrated deeply into cobble and boulder beaches that are relath·ely 

common on the rocky islands of stjor~li.!1~~:Jftr9QQ~q(j}:;:the spill area, especially in sheltered 
habitats. Cleaning removed much of the oil from the intertidal zone but subsurface oil persisted 

in many heavily oiled beaches and ~~~p#i~i~q~99:ti9~l:'~~!tr\:in!~~.:·.in mussel beds, ·.arhioh Yt'ere 
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bioJogic:aUy~@tHi~f:'it;,.~:§t9r~~t concern to residents in oif-spill Communities, and there are sites 

~.h~,te.,.~fi~,~r1Ins:·~~~~l~<:i9~v~~~::~ 

SOCKEYE SALMON 

Injury and Recovery 
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Soelw'p'e salmon in Red Lake, Akalura Lake, and lal(es in the Kenai River system deolined in 
population beoause of adult overesoapement in 1 989. The Red Lake s•;stem may be recovering 
beoause the plankton has reoovered and fry survival improved in 1 99a.l-lo•Never, Akalura Lake 
and the Kenai River lal<es have not recovered: smelt production has oontinued to decline from 
these lakes. In the Kenai River lakes, for O)(ample, smelt produotion has deolined from 30 million 
in 1 989 to 6 million in 1 990 and to less than 1 million in 1 992 and 1 993. 

Recovery Objective 

Sockeye sa I m on in the 1\~m~~ Ri'V~f.S.Y:~t~H1:~~9!6~f!:~n9.:8,~~~ir~:·~~~~~:::~!~!:."~Mi:i:.(~p§y~ied when 
~P:Q!~.f~.fiJ.fE~tQ~ft§P~W~~~;j(ir~ §'fffljl) ;flpfffi~! p@yl]g~~·i::affeated lal<es Will have FOGOVe red '*''hen 
populations are able to support overwinter survival rates and smelt outmigrations comparable 
to prespill levels. 

SUBTIDAl ORGANISMS 

Injury and Recovery 

QiHtH~~<iiV:~$,~ff:lfispprtaq ff2Wnto subtftl~l: ~~Pif:~t~:·~~P,.if~f)}fy'·:s~ij~q:.:~o:~mi@~ lA tfi~ .sizi:: and 
speci~s:cpftJJ?ositt§n pf:i'pla~~ 11nd ·:animal .P¢P#l~t~p9$ .. J.l~~g;~-:~g~~~ !lP.~ii ,.Qi~f~ren.~···habitats, 
indudin9·e.elgf:~ssh~q~~;~.~Jtib~f!~~·an{j,,g~~PYV~~~f:r::W~i~9§.rijp~f:~g):'~~i::~!}~q·;~pd~noiled sites. 

I~~~;~~~~~;~~i~~~~l~~;~Jjl~l,lit~lri!I~'I:IJI~b\\~~~: :~;; 

Bt!&llil1i.ii\SJE11i!J!l!~!!!~~::~~ 
69m9~~~,.~;:.!UI!l]'~!!~!~.·::.:::m!!f~r!n9~~''in•E!t~9 .. ~99tY'6.9JJ~it~i1~~~~~-~~~~,~¥!9~~iJ·?.¥4993. 

Certain subtidal organisms, like eelgrass and some species of algae, appear to be reoovering. 
Other subtidal organisms, lil<e leather stars and helmet crabs, sho· .... ed little signs of recovery 
through 1 991. 

Recovery Objective 
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the communityoomposition, age class distribution, population abundance of component species, 
and ecosystem functions and services in each injured subtidal habitat have returned to levels 
that would have prevailed in the absence of the oil spill. 

Services 

COMMERCIAL FISHING 

Injury and Recovery 
Commercial fishing i~fa§~b!ice thatwas injured through injury to commercial fish species (!;ee 
i~divJ~iJ~fr#sblirq·~sf,_and also through fishing closures. H1i'j.g~~~:#!9~W.r~~j.~ff~pta4fishede~.in 

on···this.···o~sts. the. Tru~tee .. CounCil .. tQtftihue~ i9i':;m!!~~']':!!i:~i§rfiJ1Y.#,~~frients:·:in proJects.:::fi> 

i~~=~~~~~~=~di·~:i~~~1:;:~rp~~~~~:t;:~~1~~~:~~~~:;~t~~~~~i~1J~m~=k~~~t=:h.~!~:~~: 
~P{;k~¥~$almahrun ant:! qaii~ttuctiori:9f· a oarri~rPYP~~~:~l::'f+~!~ii'i~t#f:f~IJ',qr;&e~idev.eloilment 
~f'<JpqJ~ that hl:lve:afmg~tl.rrim~d!~te'beri~ff£ !@f:fls&~r~~~,fu~gjgijQi·~(}!~ iuc,t) ~s.,o~olith'r11ass 

~t:~~~;:~~~~,·-~abo~~···~~~~~~~cnd~~~~~~~~~~:~~~~i~!~~j~~~:=··~~~t~~~1dhfa~:~:~~~~·~~ 
·l(Jlifet!nilri,ce.the.: a·~ilit)!; t9.::·pr~9!ql:-~!Jijlffi~n~si:'li§ft~t!~~V~¥~r ~fi~·::Ji§fi9t1~!~\~ ._: 

Continuing injuries to commercial fishing may cause hardships for fishermen and related 
businesses. Each year that oommeroial fishing remains below prespill levels eompounds the 
injury to the fishermen and, in man;' instanoes, the oommunities in which the;' live or work. 

The Trustee Gounoil reoognizes the impaot to communities and people of the Prince William 
Sound region resulting from the sharp decline in pink salmon and herring fisheries in past years. 
In 1 994, the Trustee Council committed over six million dollars to help address these issues 
through the development of an ecos;•stem based study for Prince William Sound. Some of the 
pink salmon and herring problems ma'( be unrelated to the spill. HoY.'ever, the Council will 

continue to address these important problems. 

Recovery Objective 

~?~;,:~~il~;~~~#~9~~~~!~~~t4~~~~;60~n~~t~ii~~i~~~~~~~~f~~~~J-~~*~~~~~~.~;,~~t~1:~6.ii~Z 
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eff~ctsoftl;le p~lspilk population le•wels and distribution of injured or replacement fish used by 

the commereial fishing industry match conditions that would have existed had the spill not 
occurred. Beoause of the difficult)' of separating spill related effects from other changes in fish 
runs, the Trustee Council may use prespill eonditions as a substitute measure for oonditions that 
would have e><isted had the spill not occurred. 

cNPt~= TH~;F;.()t.towtNG HAs Nor.·aeeN REvtsepa 
Restoration Strategy 
The primary method for restoring commercial fishing is to restore the species that are fished 
commercially, such as pink salmon, Pacific herring, and sockeye salmon. These species are 
discussed elsewhere in this chapter. Three additional parts of the strategy for restoring 
commercial fishing are the following: 

Promote recovery of commercial fishing as soon as possible. Many communities that rely on 
commercial fishing will be significantly harmed while waiting for commercial fish resources to 
recover through natural recovery alone. Therefore, an objective of restoration is to accelerate 
recovery of commercial fishing. This objective may be accomplished through increasing 
availability, reliability, or quality of commercial fish resources, depending on the nature of the 
injury. For resources that have sharply declined since the spill, such as pink salmon, and Pacific 
herring in Prince William Sound, this objective may take the form of increasing availability in the 
long run through improved fisheries management. Another example is providing replacement fish 
for harvest. 

Protect commercia/fish resources from funherdegradation. Further stress on commercial fish resources 
could impede recovery. Appropriate protection can take the form of habitat protection and 
acquisition if a resource faces loss of habitat. The Trustee Council can also contribute to the 
protection of commercial fish species by providing information needed to improve their 
management. 

Monitor recovery. Monitoring the recovery of commercial fishing will track the progress of 
recovery, detect major reversals, and identify problems with the resources and resource 
management that may affect the rate or degree of recovery. Inadequate information may require 
managers to unduly restrict use of the injured resources, compounding the injury to commercial 
fishing. 

PASSIVE USE 

Injury and Recovery 
Passive use of resources includes the appreciation of the aesthetic and intrinsic values of 
undisturbed areas, the value derived from simply knowing that a resource exists, and other 
nonuse values. Injuries to passive uses are tied to public perceptions of injured resources. 
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Recovery Objective 
Passive uses will have recovered when people perceive that aesthetic and intrinsic values 
associated with the spill area are no longer diminished by the oil spill. 

fNOTELTHE FOLLOWING HAS NOT BEEN REViSED~] .·.· .·· ... -:-:.-.:··.·.·.----- .. --. -.. .. . . . .,• '-· 

Restoration Strategy 
Any restoration strategy that aids recovery of injured resources, or prevents further injuries, will 
assist recovery of passive use values. No strategies have been identified that benefit only 
passive uses, without also addressing injured resources. Since recovery of passive uses requires 
that people know when recovery has occurred, the availability to the public of the latest 
scientific information will continue to play an important role in the restoration of passive uses. 

Recreation and Tourism 

Injury and Recovery 
The spill disrupted use of the spill area for recreation and tourism. Resources important for 
wildlife viewing apq'¥¥~i9fi~f~.$.tif[!rljur.edpy!fie:spOlinclude killer whale, sea otter, harbor seal, 
bald eagle, and various seabirds. Residual oil exists on some beaches with high value for 
recreation, and itspresenc€rmay decrease the quality of recreational experiences and disc::..urage 
recreational use of these beaches. 

Closures of sport hunting and fishing also affected use of the spill area for recreation and 
tourism. Sport fishing resources include salmon, rockfish, Dolly Varden, and cutthroat trout. 

TH~:·~I~$1{~ aoard:ot .Fis~efi~s·~~stficteg sp9.t't.~tjar~~s~ qf: st#tfir§~1!r9m !.q:gfipgkf.\¥illi~mS£)~rl<i 
irit.~91T?.kandthose rastdcti~osfeQ'iiJiQ:iqpt~g~~\Harlequin ducks are hunted in the spill area. 

T.~e:Atasl<a•: .• f3.pard .. ofGa.tn~:ti?:~tri'9tetfsP9rt?~rv~.~~()fha~i~qt£i@:'@qq~~:Jry'Rr~i:l9.~'vvntiam fiounrl 
irf J~S,t; a~dthos~ r~st~J¢~i21n~ retpair1 ih p~~§'~f . 

Recreation was also affected by changes in human use in response to the spill. For example, 
displacement of use from oiled areas to unoiled areas increased management problems and 
facility use in unoiled areas. Some facilities, such as the Green Island cabin and the Fleming Spit 
camp area, were injured by clean-up workers. 

Recovery Objective 
Recreation and tourism will have recovered, in large part, when the fish and wildlife resources 
on which they depend have recovered, recreation use of oiled beaches is no longer impaired, and 
facilities and management capabilities can accommodate changes in human use. 
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Restoration Strategy 
Preserve or improve the recreational and tourism values of the spill area. Habitat protection and 
acquisition are important means of preserving and enhancing the opportunities offered by the 
spill area. Facilities damaged during cleanup may be repaired if they are still needed. New 
facilities may restore or enhance opportunities for recreational use of natural resources. 
Improved or intensified public recreation management may be warranted in some circumstances. 
Projects that restore or enhance recreation and tourism would be considered only if they are 
consistent with the character and public uses of the area. However, all projects to preserve and 
improve recreation and tourism values must be related to an injured natural resource. See Policy 
9 in Chapter 2. 

Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place. 
Removal of residual oil from beaches with high value for recreation and tourism may restore 
these services for some users. However, this benefit would have to be balanced against cost 
and the potential for further disruption to intertidal communities. 

Monitor recovery. Monitor the recovery of resources used for recreation and tourism. Also monitor 
changes in recreation and tourism in the spill area. 

SUBSISTENCE 

Injury and Recovery 
~~fq?~::'th,~:Qilspitl~,~heAI~~~~pepartroenJbtf"isfiaog@efrqe'JJ~qJ::;qp'§·~m~n#~~l5··J?r~domkiatetv 
$f~~~~q~.·N~~l¥~ ~9tn~gpl~~e~:J~i~tl>agpl.I!,2;,@Q9 :pr;qp!~~ ~D Bt~r\9~ :i~!!l~~tm~~§p!Jfi~~.Jfi)'•Neti(;ook 
ttH~tJ:.~b4l~~;: arid ~n~::!t\l~s~~::E€Jrilh~4r(l~P~~ :t~l.i~!:i ~6~¥il¥!::.9.n::~4p§~~~@gg~'.l~~A~tdesf:. i49.h •as 

fi~f-t@~m~l~f:i~l]))s~<:ll§lcf~~~;, ~fl'P :¥f~t~rf9:W:!£t:t;~;··g~pft~\~9&~t§t~iis~i:.,Q~r¥~$!f::r~m9ed,_ttofr1 -nearLy 
'200i[i1l~p~g$·~id rnqre:lnaq:'·900: pbth"irls 'pijr y~ar~ .§ut).ijl~ti~99· n~rYEJ~i,~.'9t::tlsti'aflcl .. · \-./ .itdlif:e· ..• in 
rn9~~:-.§~:, .. ~!1~~~ ::;vi!ta9}e~ g~~~!ri~~ .~¥b~~~ti'tl~HY:::]§!f<~&Y1fi9:·~-1~~,-.§.~t !P.~Jts··::',fFP~i rg~~{;)ris•.for·· these 
a~sm:l~,~··'hsi~.#~~i·t~d~s~~-:·~M~~!~lji~nY:·'p!_f:l~P.:~§if.':~iJ~lJ!~:~§ihalt{.~~!~·#f:in\e.~iff:i.iabout f){)ssible 
q~a!tli~ff~.9~~·~fie~~i@9@9fitiifii~~i~q§r;nltt~~!;tfi§tfapg '&:H91ft:~~ ~-t!99!§[:4§~1@~·9JJif~§;t¥les. due 
t9 st!~ryt~t? ?89: 9~tif1~,~~w~-~~;.~:' 
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users. rernaJI'l<.ct8risefneq:,and uncertain abotit the safety offi.shand ·other wildlife resources. 
Uncertainty about the safety of resources reduces their use and value for subsistence. 

Sur~~Y§'•. hy the Alaska Department of Fish and Game indicate that in some communities 
S(Jb~is~e:g¢.e resou~qe!3 appear to. be harvested at prespiiL lev&l~ bas~d\on total pounds-per-

~ilt~t::::~t:~····~~~~t&~:~l~~t~;~s:.w~::· :;~p~r~i~~t~~,~Bt~~t;;:;~.?~:!~~:sc~~:~~· ~~ 
sub$istehtil~ ds~t~~ .. 

. ·.· .. ".' .. "·- .... ' .... -.;-_--: 

Subsistence users say that maintaining their subsistence culture depends on uninterrupted use 
of fish and wildlife resources. The more time users spend away from subsistence activities, the 
less likely that they will return to these practices. Continuing injury to natural resources used 
for subsistence may affect the way of life of entire communities. J];\~f~Jspar~ict~l{lrtoncem 

!~;t·.:~;:~~:i~····~:tu:~e~b~:i1rt~;~i~~· ;~;·:~::~:.P~AP!~···tq,J~ijtQ·.··~~·~~~~~~r£~·•9.$ltyr~~·:and. ·that 

Recovery Objective 
Subsistence will have recovered when injured resources used for subsistence are healthy and 

productive and exist at prespilllevels. fhadditlohJ~hef,~J~•·r~!99nl1iPffi:!m~~·•p~qpl¢:m'lt~~·he-aM 
when people are confident that the resources are safe to eat. One indication that reoovery has 
occurred is when arid thatthe cultural values provided by gathering, preparing, and sharing food 
ne~q ;9 Q:~ afe reintegrated into community life. 

[NO"fF: THE: FQLLOWING ~~ ~QT BEEN REVI~Ep.] 
Restoration Strategy 
The primary way of restoring subsistence is to restore injured resources used for subsistence, 
such as clams, harbor seals, Pacific herring, pink salmon, sea otters, and sockeye salmon. These 
are discussed elsewhere in this chapter. Four addittonal parts of the strategy to restore 
subsistence are the following: 

Promote recovery of subsistence as soon as possible. Many subsistence communities will be 
significantly harmed while waiting for resources used for subsistence to recover through natural 
recovery alone. Therefore, an objective of restoration is to accelerate recovery of subsistence 
use. This objective may be accomplished through increasing availability, reliability, or quality of 
resources used for subsistence, or increasing the confidence of subsistence users. Specifically, 
if subsistence harvest has not returned to prespill levels because users doubt the safety of 
particular resources, this objective may take the form of increasing the reliability of the resource 
through food safety testing. Other examples are the acquisition of alternative food sources and 
improved use of existing resources. However, all projects ·to promote subsistence must be 
related to an injured natural resource. See Policy 9 in Chapter 2. 
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Remove or reduce residual oil if treatment is cost effective and less harmful than leaving the oil in place. 
Removing residual oil from beaches with high value for subsistence may improve the safety of 
foods found on these beaches. This benefit would have to be balanced against cost and the 
potential for further disruption to intertidal communities. 

Protect subsistence resources from further degradation. Further stress on subsistence resources could 
impede recovery. Appropriate protection can take the form of habitat protection and acquisition 
if important subsistence areas are threatened. Protective action could also include protective 
management practices if a resource or service faces further injury from human use or marine 
pollution. 

Monitor recovery. Monitor the recovery of resources used for subsistence. Also monitor 
subsistence harvest. 
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1996 REsTORATION' 

WoRKSHoP 
Exxon Vftldez Oil Spill Trustee Council 

January 16- 18 
Anchorage_, Alaska 

General Information 

I (p, I 1 B 

Slide Set-up: The Whitby room in the lower level is equipped with a slide projector and screen 
for use in checking slides prior to your presentation. 

Break-out Rooms: Two smaller rooms are reserved for use for sm'aller meetings throughout the 
workshop. These are the Quadrant and Adventure rooms on the lower level of the hotel. Please 
schedule your group's use of break out rooms with the staff at the registration table. 

Lunch: A luncheon buffet will be available for pre-registered workshop participants only in the 
Aft Deck on Tuesday and Wednesday, courtesy of the Trustee Council. Thursday's lunch is on 
your own. 

Poster Session: See Bill Hauser of the Alaska Department of Fish and Game for information on 
setting up posters. Setup before noon Tuesday in the Aft Deck. Take down by noon on 
Thursday. 

Faxes: Incoming faxes can be sent to the Hotel Captain Cook at 907/278-5366. The cover 
sheet should specify that you are attending the Exxon Valdez Restoration Workshop to help the 
hotel staff locate you. 

Photocopying: Limited photocopies can be made by Restoration Office staff if you make 
arrangements a day ahead of when you need them. The hotel front desk staff will make 
photocopies for you at 25¢ per page. Ridgeways copy center is across the street from the Cook, 
at 360 K St. (next to Cafe Del Mundo). They make copies for 8¢/page. Hours ar 8 AM- 5 PM. 

Messages: A message board will be near the registration desk. Please remember to check for 
your messages. 



ESKIMO TRADITIONAL KNOWLEDGE AS A BASIS FOR S 
BOWHEAD WHALE (BALAENA MYSTICETUS) AS CO i 
SLOPE BOROUGH • 

This presentation has four basic parts. The first sele¥i¥f'r/JisVat\Jrii?f 1'1 1\3rvFeHN· of 
the North Slope Borough (people, land, animals, etc.). Tb~~~~~~Ar•~Jt.~e" "','hnJnthe 

• • .ff~~d!l~l" n~\1 t11 t: Oii<V 
presentation focuses upon those aspects of Esk1mo tradttaonal nowleoge that are 
important to the bowhead whale research program of the North Slope Borough . The 
important traditional knowledge areas mentioned are: a) the widely held Eskimo view 
that the bowhead whale population was much higher in 1978 than the 600-2000 that 
scientists estimated it to be, b) the idea that bowheads are not "afraid of" ice and will 
swim "into" ice covered waters, c) that spring migrating bowheads pass Pt. Barrow 
on a "wide front" and don't just confine themselves to the open water of a lead, d) 
that bowheads can break ice to breathe, e) that bowheads are sensitive to man made 
noise and for example can be deflected by noise coming from a drillship or a marine 
seismic exploration vessel, and f) that some bowheads in the spring leave the area of 
St. Lawrence Island and go up the Chukotka coast and therefore do not come near the 
census station at Point Barrow. 

The third section of the presentation briefly discusses how Eskimo traditional 
knowledge is formulated. This body of knowledge, as it pertains to the bowhead 
w,hale, was developed over many generations by hunters out on the ice making direct 
observations of the whales and the environment. From generations and generations 
of observations it is reasonable to conclude that hunters who are "close to the 
environment" would be able to learn much about a hunted animal (such as the 
bowhead) regarding population size, behavior in ice, responses to noise, etc. 

The fourth section of the presentation briefly discusses how the North Slope 
Borough's research program was designed to "test" the aspects of traditional 
knowledge mentioned above. Traditional knowledge relating to the bowhead census 
(population size, passing on a "wide front", not afraid of ice, and breaking ice to 
breathe) was "tested" (and found valid) during the many years that the bowhead 
censuses have been conducted. Traditional knowledge regarding bowhead sensitivity 
to man made noise was validated when studies near offshore drilling platforms 
showed bowhead whales avoiding the noisy area around the drilling ship. Traditional 
knowledge regarding some bowheads going north along the Chukotka coast during the 
spring was validated by recent observations made by Native observers in Chukotka 
that are assisting us. · 

• Presented at the 1996 Restoration Workshop (January 16-18, 1996, 
Anchorage, Alaska) sponsored by the Exxon Valdez Oil Spill Trustee .Council. 
An abstract of an invited paper, presented by: Thomas F. Albert, V.M.D., Ph.D. 
of the Department of Wildlife Management, North Slope Borough, Box 69, 
Barrow, Alaska 99723. 
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