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The Trustee Councrl adopted the Exxon Vafdez O/I Spn‘l Restoration Eiaéﬁ?g? %O%Eem er 1994 o

E wrth the intent that the plan would be updated as needed to mcorporate new screntrf ic . L

i mformatlon ‘

',/Dear Reader '

R ;The enctosed documents update two parts of the Restoratron Plan the: L st of lnjured
o ,Resources and, ‘Services in Chapte' - and the summanes of tnjury and Recovery and the '
.,Recovery Objectlves ln Chapter 5 ’ o : B

- tLust of Ilngured Resources and Servuces ' ey »
iChapter 4 of the Restoration Plan mducates that the t_xst of tnjured Resources and Serwces
. {p. 32, Table 2) will be revrewed asnew mformatlon is obtalned “The approved revisions -
CE e ‘f;mclude changes to the recovery status of some resources (for example, ‘moving Bald Eagles
- fromthe “recovering’ category to “recovered”) and additions to the list itself. ‘1n August 1995,
- the Council added Kittiitz's" murreiets 'andxcommon loons to the injured spécies list, In addlt;on
'the Councnl has now: added three specses of cormorants (red-faced peiagtc and double— e
,,crested) ‘ Sz B . o « e :

. v ;Chapter 5 Goats, Obﬂeetuves & Strategues C ' o
S ;gChapter 5 of the’ Restoratron Plan (pp- 33-56) dlscusses general goats and strategles for )
Co ’restorung injured resources-and services and. also’ provudes specific mformatton onthe status
. - recovery. objectmes and restoratlon strategres for individual resources: and services: In. the
‘f;'v-attached document the Councn now prowdes updated information on the status of injured
Th ;resources and services, as wel! as revigions to the Recovery Objectrves for lmured resources
- and services, Readers are: referred to annual work plans.and invitations to.submit proposate
S (e, “Invitation to Submit Proposa!s for Federai Fiscal Year 1997) for the most: current
"mformatlon on the restoratlon strategres chosen by the Councrl to achteve uts recovery
T objecttves : : » N

( ;Thank you for your mterest un restorat io ,ollowmg the Exxon'f ald’ez ort spxll

- p_'fffiSlncerety,

Executrve Dnrector

"j»l-enclosu,re :

o State of Ataska Departments of is wwand Envnronmental Conservatlon .‘ VV
S Umted States Nanonal Oceamc and Atmosphenc Adm 1strat|on Depanments of Agncutture and lnterlor




[Note ‘to

Headers Thls documem updates mf@frmatﬁ@n on Imury and},‘} ‘
‘Recovery status and Recovery Objectives in Chap‘ter 5.(pp. 33-56) and ‘thev,ﬂv o

E_nst of Injured Resaurces and Sewnces (p 32) in the R@sz‘@mti@n Plan ]
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, ‘Hnjwry and Reeovez’y -
- The oa! spm area as beheved to con

:Aby ihe Trustee Councxl s’ fhe oniy' physmaliy app}opnate artafact storage facnhty m the Spi" area |

‘-!n ‘5995 ‘the Trustee Councnl approved funds for development of a comprehenswe cemmumty;

. :k‘Reeovery Obgec&nve RETER R
- ,;Archaeologxca reso 1 ‘ces are nonrenewab

they cannot recover in the same sense as biological -

f'«Upﬂfate;‘onﬁ‘ﬁniurédﬁé#eureee‘}&,\_‘S,erizices‘.i‘Seﬁtemb‘é{f’l&% R E- S S At




vv-'f‘{ﬁnguryandRecovery ' PERT b T e A AR
- The bald eagie is an abundant res dent of coast hnes throughout the oﬂ sprli area. Fo owrng the :
o sprﬂi a total of 151 eagﬁe carcasses ‘was, recovered frorn the ojl- spxll area. Prmce Wa!ham Sound
S f~'?provades year—round and seasonai habitat for about 5,000 bald eagies and-withir the Sound it
© ¥ i$'estimated that about 250 bald eagles died- asa result of the spill.- There ‘were- no estrmates
o nof mortahty outsrde the Sound but there were deaths throughout the orl-sprll area ‘

; "Recevery Objectrve G ' DER NS SRS AR L
R ?;Bald eagﬂes ‘will have recovered when ‘rherr popufatron and productrvrty have ret med to presprlb
E ‘gieveﬁs Based on ‘the results of studres m Pnnce erham Sound th is objectrve has heen met

= 'Enjury and Rece\rery - = : . -
* - Black _oystercatchers - spend therr entire luves in or near mtertrda! habrtats and are’ hrghﬂy
o vulnerab!e to oil pollution.: Currently, it rs estrmated that 1,500-2, 000 oystercatchers breed
, '.south central Alaska. .Only nine carcasses ‘of adult oystercatchers were recovered fe!lowrng the :
o ;sprli but the actual number of mortalrtres may have been conerderably hrgher V :

”,Recovery@bjectwe SURCEIE R SRR D T AU
- Black oystercatchers: wm have recovered when the popuiatron returns to presprM levels and
reproductron is within normal *bounds An increasing populatron trend and comparable hatching

'success and, growth rates of chrcks in oiled and unoiled areas, after takrng mto acceunt‘« B
geographrc dxfferences, w !l rndrcate that recovery is underway : SRR
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vresources Archaeo!oguca! resources will be consrdered to have recovered when spr! related v
_injury ends, looting - and vandahsm are at or beiow presplll levels, and the artrfacts ‘and scsentrfre -
-data remaining in vandahzed sites are’ preserved {e. g through excavat:on, srte stabrlrzatron, or
~other forms of documehtatron) ‘ : : - 5 '

. BALDEAGLES -

-i}

'Jn addrtron to dlrect rnortahtres, productrvrty was reduced in orled areas of Prmce Wrﬂham Soundi k
- in. 1989, Productrvrty ‘was hack to normal i in 1990 and 1991, and an aerial’ surrvev -of adults in
11995 mdrcated that the popula’uon has returned 10 or exceeded rts prespﬂl Eevel in Prrnce er!ram ‘
V*Sound SR _ P

" BLACKOYSTERCATCHERS . = i
i . P 3

En addrt ion to drrect mortalrtles, breedrng acttvmes were drsrupted by the orl and c!ean -up

- ‘activities. - In- companson with biack oystercatchers -on the. largelvr unoiled. Mon’cague island,
,’oystercatchers ‘at’ heavrly oiled- Green Island had:reduced: ‘hatching $uccess in-1989 and their
~chicks gained weight more slowly dunng 1991-93. Interpretation of thése data on reproductrve 4
jperformance, however, are qonfounded hy ﬁack of .prespill data. Productwmj and survival of

- .black oystercatchers in . Prince William. Sound have not been monrtored since: 1993 and the"‘

L recovery status. ef thrs specres is not- known - e B .

b
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; ;jﬁirnvestrgatrng the ﬂrnkages among murre popuﬁa‘trons and changes m the abundance cf forage frsh .
: "”such as. Pacrfrc herrrng, sand f!ance, and cape!m : S : :

o ﬂn_rury and Recovery o 1 - : L ‘ : A -
Cormorants are large fish- eatmg brrds tha’r spend much of therr time on the wa‘ter or‘perched on
s “"rocks near the water Three specres ryprcaiﬂy are found wrthrn the od sprll area -

o Recovery Obrecrrve : S - : A
”Pelaglc, red—faced ‘and doubﬂe crested cormorants wd! have recovered when therr popuﬂatrons o

o Postspr!i monrtorrng of product vrry at the colonres in the Barren 1s Eands mdrcares that
L reproduc‘rrve timing and success were again. wrthrn normal bounds by 1993. Numbers of adult to

~ murres were last surveyed a‘rl those same colomes rn 1994 At that trme, the local populatron},
' 'had not’ returned ro presprlﬂ fevel , » . : ,

;lmenr {APEX prorect} funded by the Trustee Councr rs o

aska Predator Ecosystem Exp_r

>":«,.«,:,Recovery @bgecrnve o

Common murres will have recovered when populatrons a‘r index co!onres have returned ‘to prespdﬂ" o
ind when' productrvr’ry lis sustarned within norma! bounds.. anreasrng popuﬂatron rrends-» -

?a'r rndex colonres wrl! be a further rndrcatron that recovery s underway

;
l

 Commorans

' Carcasses of 838 cormorants were recovered followrng the orl sprll rncludrng 41 8 peﬂagrc, 161
.;’red-faced 38 double-crested,rand 221 umdentdred cormorants. Many more corrnorants probabl -
;.,dred as a result or the sprll but ‘their carcasses were not found : , :

~

e ‘No regronaﬁ popu{atlon estrmates are avarlabie for any of the cormorant spec es found rn rhe oil-

D "‘“SPI" area. The U.S. Fish and Wi idlife- Servrce Alaska Seabrrd Colony Catalog, however currenrly o
- ists' counts of 7, 161 ‘pelagic cormorants, 8; 96? red-faced cormorants ‘and 1, 558 double- crested R
cormoranrs in“the oil- sprﬂl area.’ - These are direct counts at’ colomes, ‘not overaﬂ! popuiatrong
C estrmates, but they suggest that popuﬂatron sizes-are-small. In thrs context it aopears that m;ury o
T to all ‘three cormorant specres may have been srgnrfrcant » A . o

|

' Counts on the outer Kenar Penmsula coast suggested that the direct mortalnty of cormorants due

. 'to oil resulted in fewer birds in this-area in 1989 compared to 1986. In ‘addition, -there were:
/,jfstatrst calﬂy—srgndrcan’r dec ines’ in the estrmated numbers of - cormorants (all rhree species -

. .,oombuned) in Prmce erham Sound based on pré-' and postsprll July boat surveys (1972 73 V.
- 1989-91), and there were fewer cormorants in-oiled than in unoiled parts of the Sound.” More
o jyrecen‘t sur\reys {1993- 94) drd‘not show an uncreasrng populatlon rrend since the orl sprll Wrthv
o ;‘support frorn the Trustee Councr! these boat surveys wrli be repeated in ‘5996 o

return to prespzli 1evels in rhe oil- sprll area.’ An rncreasmg populatron trend in Prrnce \erham' :

s Sound wrlﬂ nndrcate that recoyery is underway

¥
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E Prmce Wnlham Sound is at'the. northwestem limit of the range ff'cutthrdat,‘trwt,\'énd; ew St':o'cksw‘; T

" are known to ex:st ‘within the: Sound Local cutthﬁroat trout-populatlons rareiy number morethan .~

.+ 1,000 each, and the fish. have small homme rang ‘are ‘geographically isolated E”‘Cutthroat'f
“jtrout the g 'fore, are hfghly vuinerable to expiontat n, "tat a!teratlon or pollutton ' -

Recovery Objectwe R T _
L Desxgnated wnlderness areas wnli have recovered vh

. A"‘"reduced survwal However no ldata»have been gath ed smce 19€
T_thus specnes is’ not known. - SR

~Update on Injured Resources & Services, September 1996,




- Reccvenr Objective - Pl : v : v
“Dolly Varden will have recovered when growth rates wrth:n orled streams are comparable to

: lnjury and Reccvery S o : : SRR
-, ‘Harbor seal numbers were. decl mng in the Gull of A aska mcludmg in: Prmce ,erllam Sound,
- before the oil: sprll Exxon: Valdez oil affected harbor. ‘seal. habltats, mcludmg key haul- out areas
“and: adjacent waters; in Prince William Sound and as far avay as. Tugldak Is land, near Kodlak o
" Estimated mortalxty as a drrect result'of the oil spill was ‘abouit 300 seals in oiled’ parts of Prrncev L
‘Wilfiam Sound. ‘Based on surveys conducted before (1 988y and after {(1989): the oil sptll seals

i

!
r
|
l

those rn unorled streams after taklng lnto account geographrc drfferences i

i

n oxled areas had declrned by 43 percent compared to. ll percent m unoxled areas

o ‘ln a dechmng populat on deaths exceed brrths, and harbor seals rn both orled and unor ed partss“

of Prince William Sound have contlnued to 'decline’ since the- sprll ‘For the perrod 1989 1894,

~‘the average estumated annual rate of decline was:about 6 percent. Changes in the amount.or.

quality of food may- have been an rmtrai cause of this long-term dec ine. -Although there is no |

evidence that such. factors as predatlon by Killer- whales subsrstence huntmg, and mteractlons, S

with. commencal fisheries caused the declme in the- harbor seal populat:on, these are: among the

- on- gosng sources of mortalrty

H

,,,,,

o rs affected by the declrnmg seal populatron,:and fack of opportunxties to hunt seals has changed )
the dlets of subsrstence users who tradr onally had relled heavrly on these marme rnarnmals

Recovery Obrectrve

; - Harbor-seals wrlE have recovered trom the effects of the orl splll when thelr populatron is’ stable‘,
~or increasing. s : : ‘ . o

" HARLEQUINDUCKS ~

Injury and Recovery ‘ o l

" Harlequin ducks feed in rntemdal and shallow subt dal habltats where most’ of the sprlled oil was . v
i ,mrtrally stranded. More than 200 harlequrn ducks were found dead in 1989 mostly in Prince ,
William'Sound. Many more than that number probably d:ed throughout the splll area Srnce the A'
* oil spill occurred in early sprlng, before wsnterlng harlequms had left. the oxl—spl I area, the lmpacts 2
- of the oil. splll may ‘have extended beyond the mmedlate sprll area The geographlc extent of

these lmpacts is not known -

i

_ _Brle samples from harlequm ducks (combmed with. samples from Barrow S and common
. 'goldeneye) collected in eastern and western Prince’ erham Sound and in the western Kodiak
~ ‘Archipelago in° 1988- 90 had higher concentrations of Ihydrocarbon metabolltes than a small

number of samples from harlequ ns -and goldeneye collected at Juneau., Presprll data on -

| harlequm populatrons and productlvrty are poor and compllcated by possrble geographnc '

.




) dlfferences in habrta‘t quahty Howeve the ummer popuﬁ,_ txon m Prmce Wulham Sound is smaB! S
only -a few thousand blrds 3re 3

B Hmwry and Recovery

- ‘Update onInjured Resources & Services, Septemibe




y’lThe AB pod may never reg‘ n its forr
. 'tha!e pods in Prince ‘William: Soun

_ that a dechne in resxghtmgs of '1n nw
‘ ff‘acceierated fol!owmg the onﬂ spzlﬂ

i Recovelry Objectwe 4 R o L ;
7 Killer whales in’ the AB pod waﬂ haye recovered when the number of nndavudua!s m the pod is
‘:j:‘.{-'stable or mcreasmg reﬂatlye to the trends of other major resndent pods “,

" Injury and Recovery

TR

 KuLeR WhiALEs "

Injury and 'Recovery

More. than 80 killer. whales i an srx res;dent“ pods reguﬂany use Pnnce Wt!ham Sound wnthsn thear ,
o ~ranges Other whales in transnent“ groups .are cbserved in"the Sound Eess frequenﬂy There o
" has béén partncuiar concern in’ Pnnce_ William Sound about the resident AB pod; nbered -
736 animals’prior to‘the spmif
* during which’ time no young'!
- - added to the AB pod dunng 1992 94, ‘surveys in- 1994 and.1995 indicate the ioss of five more .
_adult whales. The link between: these Iosses and the oil “spill is only crrcumstan’uaﬂ but the likely =

ourteen wha!es disappeared from this podiin 1989 and’ 1990 ;
vere reeruxted mto the* popu!atnon “Although. four alves were )

mortality of killer whales in the AB pod in'Prince Wmiam Sound following the spill far exceeds"’
rates observed for other pods in Bnttsh Columbsa and Puget Sound over the ﬁast 20 1 years.. In.

. addition to the effects. of the- oﬂ spill, there has been concern abou‘t the possmie shootmg of kr!ler; .
. whaﬂes, perhaps due to confhcts wnth Bong-hne ﬂshenes . S

‘ e, but overali numbers thmn he major resnd |
' at {fr‘iexceed prespﬂl levels There. s;coneem however,f o
_Isk wnthm the AT group of ‘transaent .knﬂﬂer!whales has

: "i‘

Prince leham Sound .

KITTLITZ'S MURRELETS

<,‘;\7T' < e Plao.

The Kittlitz's murreﬂet is found only in Alaska and por’nons of the Russxan Falr East, and a Earge :

~+ fraction”of the: wor|d populanon which 'may number only-a few: tens of thousands; breeds in
- Prince William- Sound The Kene
concentratuon areas for thls specnes Vexry

- they- assoc:ate cﬂosely wi th tudewate glamers and nest on scree slopes and s;mllar s:tes on the ,
’ground A ' RS o 2 V

1sula coast and Kachermak- Bay :
'!n:tie is known about Kattﬂutz 3 mun‘elets However,/

- Seyenty-two Kstthtz s mun‘eﬂets were posutweiy ndentmed among the bnrd carcasses recouered
‘after the oil spill. Nearly 450 more Brachyramphus mune[ets were not ﬂdentmed to the specles
~ level, and it is reasonable to. assume that some of these were Kittlitz's. In addntnon, many more -
‘murrelets probabty were knﬂled by the oil’ ‘ﬂ:han were actual{ly recovered One pubhshed estlmate?’: -
, j'fpﬂaoes direct mortality of Ktttintz s murrele’cs from the oil spill at 1. OOO 2 000 mdmduals, whrch .
o wou!d represent a substan ti ~

Hract on of the wor!d popuﬂatton

‘ k.;fBecause of the h;ghly patchy, stnbuuon of Kltthtz s mun'eiet the d:ffxcuﬂty of 1dent1fymg them :
_inthe field, and the fact that S0 little is known' about this specxes, the recovery status of the

Kittlitz's murrelet is not known The Trustee Councxl has funded an exploratory study on the )

: ecology and dastnbutxon of thts murreiet startmg m 1996

[ o
P

whiler

‘also mportant S



"V~:f,,Recovexry Obgectwéj’i Sl e
“ No, recovery ob‘ cttv an be identified fo

. MARBLED MURRELETS

e ‘-m‘gury:and Recovery

were found after the Spﬂ" and about 80 percént of the. murrelets that could be sdentmed to the !

‘ ‘?J"specues level were marbled murrelets Many more murrelets probabfy were kﬂled by the onl than;? R

he' bgelogrcal jgmﬂcance‘f';' }
of o:i contamlnatlon for local

B them were cieaned onan’ expenmentaﬂ.,-bams in i994 By August 1995;.ithese beds showed a .
88 percent reduct;on in: 01I in the replacement sedrments compared to’ what had been there .

o before Mussel beds aiong the outer. Kenal Pen nsula coast th"' Alaska Pemnsuia, and Kodlak, o o

o “Updﬂé@e{én Injured Resources & Services 9#?67’,@5@? 1996 . R




A "ﬂnﬂury and Recovery A R N T o . , , .
" Pacific herring spawned in mtertrda! and subtldal habrtats in Pnnce Wr!lram Sound short[ly after,

i “:Recovery Objectrve

jArchrpetago were surveyed for the presence of oil in 1992 1993 and 1995 Hydrocarbon
 concentrations in. mussels and seduments at these Gulf of Alaska srtes is’ generaliy lower than
' ‘tor sites in- the Sound but at some sutes substantraﬂ concentratrons persrst

iy
e

Subsnstence users contrnue to be concerned about contamrnatxon frorn or!ed mussel beds 'H'he '
‘Nearshore' Vertebrate Predator project is, tocusrng on mussels as a key prey Specres and
- component of the nearshore ecosystem : : V s

‘,:"'Reco\rery Obgectwe R L : : :
- Mussels will have recovered: when concentratrons of orl in the mussels: and in the sedrments
o below mussel beds reach background ievels, do not contamrnate the ir predators, and do not‘ )
v affect subs:stence uses Lk '

o !
i
-

i' :;_ B PAC Fﬂc HERRHNG

the oil spdl A srgmﬂcant portion ‘of these spawning habrtats as well as hernng staging areas in
the Sound: were contamanated by oil: ‘Field studies. conducted in 1989 and 1990 documented

g?rncreased rates of egg mortahty and Harval deformatres in oiled versus unoiled areas: ‘Subsequent . -
Aj»laboratory studies: com‘rrm that these effects can be caused by exposure 10 Exxon Va/dez ori but
the srgnrfrcance of these :munes at a populatron level isniot known S :

- The 1988 prespril year—class of Pacn‘rc herrmg was very: strong in Pnnce Wriham Sound and as
" aresult, the esttmated peak bromass of spawnmg ‘adults in 1992 was at'a record level. In 1993,
. however, there was an unprecedented crash of the adult herrrng populatron “Aviral disease- and ‘
- fungus were the probabie agents of ‘mortality, and the connection between the oil spill and the =
- - disease outbreak is under ;nvestrgatron Numbers of spawning herring in Pnnce William Sound

remained depressed through the 1995 season. Prehmmary results from the Sound Ecosystem

-Assessment (SEA) Project rndrcate the - possible srgmﬂcance of walleye po!lock as both-

competrtors ‘with and predators on. herrmg, which may indicate that there is a connectron

L between the lack of recrurtment of strong year ciasses of herrmg and the presenoe of !arge
"knumbers of poﬂ!ock in Pnnce Wr!lram Sound :

o Pacrf ic herrrng are extremeiy rrnportant eco!oglca[ly and commercrally and for subsrstence users.

( Reduced herring popuﬁatlons couid have srgnrfrcant implications for both their predators and their

) prey, and ‘the closure of the: herrrng fishery from 1993 through 1996 has had senous economrc‘
o rmpact on peopﬂe and commumtres rn Prrnce erham Sound « :

Pacific herrmg ‘will have recovered when the next hlghiy successfu! year c!ass is recrui ted mto

.the f;shery and when. other rndrcators of poputatron health are sustarned wrthrn normaﬂ bounds .
in Prmce ertuam Sound g ' SN . : :




. PIGEON GUILLEMOTS

- Injury- ancﬁ Recovery

T Numbers of gut!iemots recorded on boat surveys are hughly vanable, and there is no?t:"yet‘" an[y'
T ;.";us‘tattstlcaﬂly sxgmfucant thde” of: e po‘st' '}Hipopuﬂatlon mcrease The' fac,,- '

presp:ll decth may negate or mask recovery from the effects’ of the oil’

spm

'The ‘;Aaaska Predator Ecosystem Expenment (APEX) _project is investigating thepossibl

ponsible for . ST

ezﬂmk .

}’between p:geon gual!emct declines to the avallabllnty ‘and’ abundance ‘of forage ﬂsh such. as

v Pacific herring, sand lance, and capehn The Nearshore Vertebrate Predator
' addresses the' poss:blluty that exposure 1o oil contmues t6 Ilmlt the guxllemot
o ,‘DTOJeCtS are. supported by the Trustee Councui : S

."M:'Recoveryi@bgectzve C

-a max:mum of 21 0 mnﬂlaon ﬂsh m 1984 10 a mmrmum “of:1 8 mtlhon m ]988 Smce the spx!l
" returns of wild pinks have varied from a. hlgh of about 14, 4 mtlluon fish in 1990 to a low:of about -

NVP} pmJect also": - 5""; o

- 2.2 mnlhon in 1992. There isa parttcular concern: about the Sound s southwest management"’ ;
fdlstnct where retums of both’ hatchery and WIId stocks have been generally weak since the.oil .. -~ .
f"spm Because of the tremendous natura! vanatxon m adult retums, however, nt is dxffucult to ST




‘Recovery. Obrectrve TR : T R ,
- Pink- salmon wnll have recovered when populatron mdxcators, such as growth and survrval are:_

wrthm norma! bounds and there are no statrstrcaity si gnrfrcant dtfferences inegg mortahtres n.
o:led and unorled streams for two years each of odd- and even- year runs in Prmce Wnlﬂram Sound L

;sﬂngury and Recovery r : : AP b
River otters: have a low popuﬂatron densrty and an unknown populatron srze in Prmce eriram,~~ .
.. Sound, and, therefore, it is hard to assess. oil- spr!l effects: ‘Twelve river otter carcasses. were )
o found followmg the sptﬂl but the actual mortahty is not known. Studles conducted durrng 1989-f
‘ _Qt dentrfred 'several drfferences between river otters in oiled and 'unoiled areas rn Pnnce William,
;Sound rnc!udmg blochemrcal evrdence of exposure to hydrocarbons or. other sources of stress,f‘ X
reduced diversity in prey specres. reduced body size (length werght) and increased térritory size. -

e — - i

- attribute poor returns ina grven year to rnjunes caused by Exxon Va!dez orl For prnk sa!mon,‘ :

mortalrtres of eggs and juvenrﬂes remarn the best andrcators of mJury and recovery

[

, kLEv dence of reduced ruvenr!e growth rates was hrn ted to the 1989 season, but mcreased}veggr ‘
‘f“rnortaﬂlty persnsted in oiled compared to unorled streams through 1993. The 1994 and*1995. -

seasons were the first since 1989 in: whlch there weré no statrstlcaliy srgmtacant drfferences in "~

~ 'egg mortalities in orled and unorled streams These data rndrcate that recovery from orﬁ-sprﬂ' o o
:etfects is underway : i

) "The Sound‘ Ecosystem Assessment (SEA) Prolect is expﬂormg oceanographrc and ecologrcaﬂv
f‘%factors that influence. productron of ptnk salmon-and Pacific. herr ing. These natural factors' are
likely to ‘have the greatest rnﬂuence over year—to year returns rn both wrld and hatchery stocks e

of pmk salmon ; : o

. ) i .
P ..t . .
" RIVER OTTERS

#

Since there- were no- prespm data and sampie snzes were small, |t is not ciear that these_)

- 1d|fferences are the result of the oil spill.

. !

’ ,The Nearshore \/ertebrate Predator pro;ect now underway, wrll shed new- Irght on the status ofu N
f‘;'the river otter In 1995 the Alaska Board of Game used its emergency authonty to restnctf* :
trappmg of river otters in western Prmce erham Sound to ensure that the results of thls study o
. are not compromrsed by the remoual of anrma!s from studv areas on Jackpot and Knrght rslands S

»;,fRecovery Ohgectrve : : S L .
_The river otter will have recovered when blochemzcai rndrces of hydrocarbon exposure or other, -

stresses and mdrces of habxtat use are similar between oiled and unoried ‘areas of Prmce erham o

, Sound ‘after takmg rnto account any geographrc dlfferences o




ROCKFISH . -

- Injuy and Recovery
«’Very Eltﬂe is known,_‘a out

till Vhrgher in oaled than uni‘

B ,Prmce leham Sound There -no evndence fhat recovery has occﬁrred »howeVér, un heav:ly ozled";:'
.. _parts of westeri Prince Wil

o *;f.A Vertebrate Predaterp 'ect\,
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ilarfrm‘ Sound suchﬁas around northern nght Island ; The Nearshore i



’;Recovery Ohjectwe : N : S s :
-Sediments will have recovered when’ there are’ ho longer resrdues of Exxon Valdez orl on
»shorellnes {both tidal and subtrdal) in the oil-spill area Declmrng orl resrdues and di mmrshmg’

E
, l

Recovery Obje ectrve

- Sea otters. will have- recovered when the populatlon in“oiled areas returns to rts presprll _
E .abundance and dlstrubutron An 1ncreasrng populatron trend and normal reproductron and age
'V;,structure in western E’rrnce Wi llaam Sound wrll rndlcate that recovery is underway R

‘Exxon Valdez oz penetrated deeply 1nto cobble and boulder beaches that are comrnon on .

shorelines throughout the spill area, especrally in sheltered habitats. Cleanlng and- naturalf,;

- degradation removed much ofithe oil from the mtertrolal zone, but vrsually ldentrfrable surface
" and subsurface oil persrsts at many locatlons T Lo '

i
{

rThe last comprehenswe survey of shorelrnes in Prrnce lelram Sound conducted in 1993 ,
. -included 45 areas of shoreline known to’ have had the most srgnrfrcant oiling. Based on that

. survey, it'was estrmated that heavy. subsurface oil‘had- decreased by 65-percent. since: ‘l991 and
that surface oil had decreased by 50 percent over. the same time period.’ Surveys also have .
mdlcated that remarmng shorelrne onl in the. Sound is relat ively stable and, by this time,’ is Elkﬁl\f
. 1o decrease only slowly Ol also persxsts under armored rock settmgs on the: Kenal and Alaska "

‘ 'penlnsulas and th s orl has undergone l;ttle chemrcal change snnce 1989 ' ST

i 1995 a shoreline survey team vrsrted 30 srtes ln the Kodiak Archtpelago that had measurable o
or reported ~oiling in l990 and 1991 The survey team found no oil or only trace ‘amounts at’ o
these sites. ‘The. orlmg in the chrak area is not persrstrng as it is‘at srtes in. Prmce erllam Sound V
dueto the hrgher energ settlngs in the Kodrak area, ‘the' state of the orl when rt came ashore,

‘ ‘;f_and the smaller concentratrons of lnrtral orlrng relatu\re to the Sound o :

oooooo

. number of rndex srtes in Prrnce Wll iam Sound At these srtes, oul m subtxdal sedrments reached
. its greatest concentratrons at water depths of 20 meters below mean low tide,. although elevated -

leveis of hydrocarbon-degradmg bacterra (assocrated with elevated hydrocarbons) were detected

' at depths of 40 and 100 meters-in. 1990 in. Pnnce William, ‘Sound. By 1993, however, there
was little evrdence of Exxon Valo'ez orl and related mlcroblal actrvrty at most mdex sites in Prince

William Sound except at’ those assoctated with sheltered beaches that were hea\nly oiled in

-1989. ’l‘hese index sites--at Herrmg, Northwest and Sleepy bays--are among the few srtes at,?
, ‘whlch subtldal onlmg |s stlll known to occur ' S 7

toxicity are lndrcatlons that recovery is underway

o
B




. SOCKEYESALMON

lakes on K'odrak" sﬂand and other ak

__vi._j_}system thro'ugh 1995: Aﬂthough the overalﬂiescapement gbal for that system was met in- ‘5995 T

'Tthere is’ concern thatthe rnrtral overescapement wrll contrnue to affect |post sprll yea cﬂasses SRR

[ Productron of zoop!ankton rn botthed and Akaﬂura Hakes on Kodlak ﬂsland has rebounded fromif-"j'

- 'the effects of the overescapement at the trme of the oil. sprll There contrnues 0: be_some S

vproblem in the rate of productron of sockeye fry‘in'Red’and’ Akaﬂura lakes. This’ problem may -
" ormay-not, be: llhked to-the overescapement, and p
- frye survrval competrt 'n: from other: freshwate
';mrxed stock frshery harvest offshore ;

as little .

o By 1993 oil: concehtratro‘ “in sedrmentshad dropped consnderably, L) thatther

ssrble additional factors rnclude low egg-to-‘ o :
rshes, and the rnterceptro S aduﬂts in the‘f’"

§ dlfference between orled and unouled srtes The eelgrass habrtat the onIy habltat examlned rnw": B




:
i

Prehmmary results from eeﬂgrass habrtats vrsrted in: 1995 revea!ed that natural recovery had;
- oceurred. No difference was detected in abundance of eelgrass’ shoots and fiowers, mussels on -
;‘jeelgrass amphrpods, he!met crabs, ‘and dominanit sea stars between oried and unoiled sites. The

' "f".abundance of small green sea urchms however, was more than 10 i mes greater at oi iled sites.
*'»’The possi br!rty that urchms rncreased due toa reductron in numbers. of ¢ sed otters, which prey -

on’ urchms, is- berng examrned un ‘the Nearshore Vertebrate Predator Prorect Ana!yses of the
 recent ol concentratrons rn sedxments and organ isms that H 2 ‘'within the substrate are not yet o
vcomplete - g t : AR .

: Recovery@hrectuve Lo SR L :
Subtidal communrtres will. have recovered when communrty composmon in orfed areas especi aily :

in association with. eelgrass beds, is similar to that in unoiled areas. Indications “of recovery are

’Vthe returh of oil- sensrtrve specres, such as amphupods, and the reductron ot opportumstrc specres
© o at orled srtes SRR , S LA ,

 COMMERGIAL FISHING

,ﬁ'tmuryandRecevery X : e S e e TR

~ Commercial fishing is a servrce that was reduced through injury to ccmmercraﬂ fish species (see
_individual resources} and also- through trshmg closures. ' In 1989, ‘closures affected fisheries in
‘Prince. ‘William Sound lower Cook ﬂnﬂet, upper Cook !nlet the outer Kena coast Kodrak and
Chignik. ‘Most of these frsherres opened ‘again in 1990. Since then, there have been no spill-

related drstrrct-wrde cﬂosures, except: for the Prince Wrﬂham ‘Sound herri ing frshery. whrch was -

V ~closed in 1993 and has- remarned c!osed since then due. to the colﬂapse of the herrrng population -
- . ‘and poor fi shery recrurtment smce 1989 These cIosures, including the on-going ciosure of the

‘herring fishery in Prrnce Wr!lram Sound harmed the livelihoods of persons who frsh for a living

: ~and the’ commumtles in whrch they Hrve To the extent that the orl spill contmtres to.be a factor

" that reduces opportumtles to catch f sh there is on~gomg ﬂmUW to. commercral f'Shmg 4 g
'l’;servrce T !l" | | | |

. On th:s basrs the Trustee Councri contrnues to make ma;or rn\restments n prorects to»'
‘ ‘understand and restore commercraily rmportant frsh specres ‘that were' rnrured by the oil spill.
- These projects. rncﬂude.z,supp!ementa n-work, such.as fertrhzrng Coghrll Lake to‘enhance its
sockeye salmon run and constructron 'of a barri ier bypass at Little Watertall Creek development '
_‘of tools that ha\re aﬁmost rmmedlate benefrt for flsherres management such. as otohth ‘mass.
, marking of pink ‘salmonin Prrnce erlram Sound and in-season genetic stock rdentrfrcatrcn for
~'sockeye salmon in Cook nlet and research such as the SEA Project and genetlc mapp:ng whrch :
- will enhance the abrhty to predrct and rr\ahage frshenes over the Iong terrn

" ‘recovered and opportunltres ’t _:_catch these specres are not iost or reduced because of the effectsr: . '

of the ail spr!l

S




" Passive Use

. ‘,Hnjury and Recovery

Hnjurnes to passrve usesare tred to pubhc perceptror\s of mjured resources

f‘non se values.

"i_‘_wpresence may decrease the quallty of« recreatnonal experlences and dlscourage recreatronal use' '
: .;of these beaches S ’ > : S ,

,ange n hur_nan use in 'esponse to the Spl“ For example S

_ '-ln the years smce the orl'splll:” here has been a general marked' lncrease '|nAVIsrtatuon to the splll:
Jo.area, However, there are strII locatlons wrthln theﬂ,orl spllﬂ area Wthh are avorded by recreatﬂonal :
. users be‘cause of the presence of r : : = : ' ‘

"'f:?Recovery Ob]ect‘ e
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','Contmgent valuatlon studres conducted‘ by the State of Alaska for the Exxon Valdez orl spllﬂf-'




SUBSISTENCE

.lnjury and Reeovery — ’ ' ’ :

. Fifteen predomlnantly Alaskan Natnre communrt es (numbermg about 2 200 peoplel in the orl-sprll A

. 7 area rely heavily ori harvests of subsistence resources, 'such as fish, shelifish, seals, deer, dicks,
. and geese. Many famrlres in other commumtres both in and beyond the ozl sprll area also rely
"lon the subsrstence resources of the sprll area R :

Subsrstence harvests of frsh and wrld n‘e in most of these wllages dec ined substantra ly tollowung

“the oil spill. The reasons for the declines include reduced availability of fish and wildlife to

~ harvest, concern about- possrble health effects of eating contamrnated or mjured hsh and wr dlrfe, -
~and dtsruptlon of lrfestyles due to clean up and other actlvrtres : S

Subsrstence foods were tested for evrdence of hydrocarbon contamrnatlon from 1989- 94. No
or very low concentrations of petroleum hydrocarbons were found in most subsistence foods.
The U.S. Food and Drug Adrnmrstrataon determined that eating foods with such low levels of -
hydrocarbons posed no srgnrftcant additional risk to human health. Because. shellfish can
~continue to accumulate hydrocarbons, however, the Otl Spill’ Health Task Force advrsed
subsrstence users not to eat shellfrsh from beaches where oil can be seen or smelled on the

" surface or subsurface. Resrdual orl exists on some beaches near subsrstence commumtres, In
' ’general subsrstence users remam concerned and uncertarn about the safety of frsh and other. o

720

dIrfe resources S

“l'he est mated size of the subsrstence harvest in pounds per person Now appears to have
" returned to presprll levels m some, communltres, accordi ing to subsrstence users hrough
Ahousehold interviews conducted by the Alaska Department of . Frsh and Game These mtervrews /

“also indicated that’ the total subsrstence harvest began to’ rebound first i in the communrtres of -

"’the Alaska Penmsula, Kodrak Island; and the lower Kenar Pemnsula, but that the’ harvest has:
lagged behirid a year or more in the Prince erlram Sound vrllages “The mtervrews also showed
that the relative contrrbutrons of certain lmportant subsrstence resources remarns unusually low
~The scarcity of seals, for example, has caused people in Chenega Bay to harvest fewer seals and ,
:more salmon than has been customary Herrmg have been very scarce throughout Pnncer '
William Sound smce 1993, Drfferent types of resources have varred cultural and nutrmonal
, xmportance, and the changes m diet. composrtron remain‘ a serrous concern to subsrstence users,
~ Subsistence users also report ‘that they have to travel rarther and. expend more trme and ‘effort
to harvest the same amount as they dld before the sprll especrally in Pnnce erlram Sound

Subsrstence users also pomt;out that the value ot subsrstence cannot be measured in pounds h
alone.. This conventional measure does not mclude the cultural’ value of ‘traditional ‘and
‘customary use of natural resources. Subsistence users say that maintaining. their subsrstence
culture depends on unlnterrupted use of fish and wildlife resources. The more time- users spend
) ‘away from subsrstence activities, the less I:kely that they wnll return to ‘these practices.
© Continuing rnjury ‘to natural resources used for. subsrstence may affeot ways of life' of entire
communities. There is partlcular concern that the orl sprll drsrupted opportunltles ‘for young
- people to learn subsrstence culture, and that this knowledge may be lost to them inthe future.

:
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:‘Recovery Object!ve

Subsistence will have recovered when mjured resources used for subsnstence are healthy and o
. ‘productwe and exist’ at presplll levels. - In addition;, there is recogmtuon that people must be " .. -
»".confident. that the resources are safe to eat and-that the’ cultural values prov;ded by gathermg,~ RR

preparmg, and sharlng food need to be remtegrated lnto commumty I|fe

" 'Update on Injured Resources & Services, September 1996 - 21
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{Note. Thrs table /s modffred from p 32 of rhe Restoratron P[an ]

Table 2 Resources and Servuces lmured by the Spri! ,k

| Recovered” - | Recovering - RPN
' Bald eagle .7+ /Archaeological resources o "Cormorants

‘ . ;_,‘Common murres " S 3 specres)
|- Intertidal eommunrtres*l* - | Harbor seal”

.;Not Recovered E

- ",Recreatron'and Tounsm
|- mcludmg sport frshrng,

. W;Cutthroat trout

|-Mussels ‘| Harlequin duck - | | /sport: ,Untmg, and other}‘, o
. .| Pink salmon . “Killer whale ,(AB , Designated -~ -~ | recréationuses. '
.| Sediments -~ .. pod) - - - Wilderness-areas o "__'-Subsrstence
‘, ""}‘Sockeye salmon - ' . |'Marbled murre!et | Dolly Varden = '
",Subtrdai communrtres | Pacific'herring »Krttlrtz s murre!et .
' : . o Prge n gurllemet ,"Rrver otter.
“Seaotter (in oiled Reckfrsh

Wést PWS)

- “Archaeologrca[ resources ‘are not, -
‘renewablle in the-same'waythat "'}
3 brologrcal resources. are,. but there has |- e
‘been’ srgmfrcant progress toward the . -7 . |
'} recovery, objectrve ) : : :
27| **5tatus-of intertidal communmes
- based. largety on monrtormg in. )
'} sheltered rocky habitats in- Prmce }
1 William Sound;: status of other R
| “intertidal habitats is less certain- or:, L,
~ 1" unknown; though some recovery can -}
be entrcrpated

L “[Amendmg the Lrst of !njured Resources and Servaces,. The lrst of rnjured resources and services wm be revrewed as new rnformatron is

~ obtained through research, monrtonng, and other’ studres sponsored by the Trustee Council. In addrtron, mformatron may be submitted - :

. toaddtoor otherwrse change this list. This information can mc!ude research results, assessment of populatron trends ethnographrc and . .
”hsstorrcal data, and supportive. rationale. Informatron that has been threugh an. approprrate screntrﬁc review’ process is preferab!er if data

, ha\re not been peer reviewed, they should be presented in a format that permxts and facx rtates peer revrew anormatron to change the"i' ‘
'lrst erl be revrewed through the Trustee Councrl 'S screntlfrc re\riew process. o SR '




