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RPWG 

RESTORATION WORK PLAN SCHEDULE 
.1 

--------------------------------------------1 9 9 1 

March 24, 1991 Publish fmal FR notice 

March 15 FR notice to Office of FR 

March 1 Complete review of and response to public comment 

February 13 Close of public comment period 
______________________ 1 9 9 0 

December 28, 1990 

December 21 

December 17-20 

December 17 

December 14 

December 13 

December 12 

December? 

November28 

November 12 

October 10-11 

October 5 

October 4 

Publish draft FR notice, (\}Jv1i~A.p h"'- d I q4 ( ?ru~) 
FR notice to Office of FR 

Revision of FR notice 

Final comments due from WPG and State of Alaska 

Final draft submitted to WPG 

Trustee Council review and recommendation 

Final draft submitted to Trustee Council through 
Management Team 

Comments due from the Management Team 

Draft 1991 work plan/1990 status report submitted to 
Management Team 

Background sections and detailed outline of draft public 
document submitted to RPWG 

RPWG meeting to adjust internal Schedule and make 
assignments 

Teleconference of Trustees and/or Washington 
Representatives 

Circulate schedule and draft initial FR notice 
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TITLES OF ADDITIONAL RESTORATION FEASIBILITY STUDIES 10/8/90 

SUBMITTED BY DAVID IRONS AND KAREN LAING 

Temporal &nd Spatial Differences in Food Habits of Black-legged 
Kittiwakes, Pigeon Guillemots and Marbled Mu=-relets in Prince 
William Sound. 

Justification: Damage Assessment Studies have shown damage 
to kittiwakes and guillemots. Diets of these species have 
been sampled in only one or two location~ in the Sound. It 
has been, perhaps incorrectly, assumed that these samples are 
representative for all birds in the entire Sound. We must 
know what species of fish are being eaten by birds throughout 
the Sound and throughout the summer while the data for the 
Food Availability project are being collected. This project 
could be combined with the Food Availability project or could 
stand alone. 

Population Status and Reproductive Success of Pigeon Guillemots in 
Prince William Sound. 

Justification: Damage Assessment Studies have shown damage 
to guillemot&. The population in the Sound, which was at a 
20 year low, was further damaged by the oil spill. Their 
numbers may be at a critical level and need to be restored, 
through insuring reproductive success and survi val of adult s . 
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TO: Paul Gertler 
Oil Spill Coordinator 

FROM: Lee A. Hotchkiss 
Project Leader, Bird Study 2A 

DATE: September 17, 1990 

SUBJECT: Oil Spill Year 1991 Restoration Moni~oring Proposal and 
Budget 

Aerial surveys of the Prince William Sound and Kenai Peni.nsula 
have been flown during March of 1989 and 1990, April of 1989 and 
1990, May of 1989 and 1990, Jul) 1989 and October 1989. The 
October 1990 survey will begin late this week or early next week. 
These aerial surveys provide a relative index to the waterfowl 
and waterbird populations and is an excellent method of detecting 
population and distribution changes in those populations impacted 
by the Exxon Valdez oil spill. .Injuries to waterfowl and 
waterbirds from exposure to the oil spill included, but were not 
limited to, death, changes in behavior, and decreased 
productivity. This aerial survey proposal is offered to continue 
monitoring waterfowl and other waterbirds recovery response to 
the oil spill by observing and reporting changes to .the 
distribution and abundance of waterfowl and waterbirds in Prince 
William Sound and the northern Gulf of Alaska. 

Re-oiling of beaches by oil released from the beach substrate 
will continue to affect waterfowl and other waterbirds. Other 
bird studies such as the sea duck study No. 11 are indicating a 
possible relationship between some sea duck species and the 
contaminated food chain they are dependent upon. 

Aerial surveys will alao provide a reliable index .to the aarine 
aammal populations found in the study area. The resulting survey 
data showing distribution and population of sea otters, sea lions 
and other marine mammals could prove to be valuable to other 
ongoing investigations. 

These surveys will provide a valuable index in the measure of 
recovery of the oil spill zone as it will measu~e chances in 
wildlife use of thoae habitats impacted by oi~~n comparison with 
thoae that were not impacted. 

This proposal is expected to cost: 

Salaries 
Travel/PerDiem 
Supplies/Equipment 
Aircraft 

Total 

$67,000 
7,000 
6,000 

46.000 

$124,000 



DRAFT 
INTRODUCTION TO PROPOSED RESTORATION FEASIBILITY STUDIES 

FOR BALD EAGLE PROTECTION ANJJ MONITORING 
L~ THE EXXON VALDEZ OIL SPlLL AREA 

'tel UV4 

Bald eagles are a fr--..-quently ~een resident of the ~rea affected by the j::xxon Yaldcl oil spil! 
~tb approximately 2,500 adults and near adults ·in Piince William Sound, 500 along the 
Kenai Peninsula 1,500 on Kodiak and the surrounding islar.ds and another 1,000 along the 
south coast of the Alaska Peninsula. Roughly ha!f that number of immarures also occu!· in 
these areas. Response teams collected more than 150 dead eagles after the spill and it is 
likely t11at mall)' more were r.ot recovered. Surveys conducted by the Fish and \Vildlife 
Service found that reproducion during tht- 1989 breeding ~eason wa.-; essentially eradic<!ted in 
nreas of significant contamination and substantially reduced in an~as up t0 50 miles from the 
actual path of the spill. 

Potential restoration work am be classified into fo'.li' areas of activity: 

1. Identification and protection of important habitats, 

2. Delineation and protection of prey resources, 

3. Reduction of potentiw sources of disturbance, and 

4. Population monitoring. 

Study proposal!\ are attached addres!l"ing each of these four areas. The proposals are 
interrelated; activities conducted to accomplish one will facilitate the accomplishment of 
others. Some of the topics have: also been partially addressed by the assessment studies. The 
proposals are written as "stand-aJone" projects, but t.'ley would more reasonably be conducted 

' as t1!Sks under a single project in a sequenced muloi-year approach. It is likely that some of 
the tasks cannot be accomplished in z. single year, but t..l1:se concerns will be identified in the 
individual proposals. Work on bald eagles will be more involved than on some other ~pecies 
because: 

1. Eagles 11.n= present in the spill area for the entire year ~o more facets of their 
life. history are potentially impacted, 

2. Sexual maturity is delayed in eagles until at least their fifth year of life, 
delaying the observable impac!S from lost product.Uln &nd the recovtry from 
lost adults, and " 

3. Longevity is great so the loss of breeding adults is "felt" by the population for 
many years. 

These propcsa.ls were hurriedly prepcired illld are prelirulnary in nature. Please call Phil 
Scbempf at S86-7244 in JWieau to clarify auy points. 
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FEASIBJLITY SfUDY: LONG-1ERM POPULATION MONITORl 
FOR BALD EAGLES IN TilE EXXQN VAlDEZ OIL SPilL AID 

Bald cngl~s an: relatively unique among the s~cies impacted by tbe oil spill, havj:1g <l 

delayed sexllal m.aturity and reJ3tively long life spans under normaJ c.ondition!;. Population 
level impacts m£tY not be reLidj1y apparent due to the s!ow population rumove.r rates iu 
bald eagles. For exampJe, eA"Periments have been coHducted iD. southeastern Alaska for 
the Jnst 10 ycrus where the annua.J nestling production has been removed and relcas~d in 
the: r...astcrn United States to augment depleted populations there. The effects of the 
rer.10V'dl have been morJtored and compared with a neighboring area where no young 
were removed. It was not until the fifth year of the study that differerjccs in reproductive 
parameters wer~. noted between the experimental and control arerui. 

L'l order tc determine the populatioll level effects of the loss of the 1989 season nestling 
production and a yet to be estimated number of alder ba1d eagles, estimates are needed 
for the normal annual production, survival of each age class and the uverage age when 
e.awes first breed. Assessmcnt studies have addressed these questions, but it is uncertain 
bow long funding will be avru1able from a.'lsessment sources. 

Information has been collected on Teproductive success for ooc: year that was strongly 
influenced by the oil spill and for a st"-eond yea.r that may be nonn~l. One ~eason'$ worth 
of data i!; available on su~ival for adults and for one cohort of young during their first 
year of life. Insufficient time bas passed to determine the survival of lcnown age eagles 
for the age classes b etw*!en the nestlings of 1989 and sexually mature adults. The. average 
daie of first breeding is unkn~. In unregulated populations that have been studied in 
the eastern U.S .. adults are thought to achieve sexual maturity in their fifth year. Density 
dependent factors may plny e role in the ~ore densely populated habitats of Alaska, 
significm:Jtly delaying the time when a maturing eagle can :mccessfully compete for a 
breC'ding place. All of th~e factors need to be determined to understand the value of 
nestlings to tbe population a.nd h()l.\· long it will take to rcpla.:e sexually mature adults that 
were lost during the spilt 

OBJECTIVE 

Monitor reproductive parameters and survival of & zepre-.st:ntative segment of the bald 
eagle population in the oil spill are<1 to determine age specific survival rates, normeJ 
reproductive parameters and the average age of first bre(".ding. Use these data to prepare 
an &c.curatc model that will show the extent and dw-ation qf-the injury sustained by bald 
eagles within the spill area. 

SCOPE OF WORK 

T"nis study would be a continuation of work initiated during the RSSeS..Sment. Breeding 
success woulrl be monitored in a sample of nests in the spill nrea. Approximately 40 adult 
eagles would be kept radio tagged throughout the duration of the study to pt ovid~ ~urvival 



data for this segm.:.:nt of the population. A group of 40 or more: nestlings wo1 

tagged annually and monitored throughout the maturation process until the: sm 
btcome CSU?blished as breC".ding adults. Only a ~m3ll pt'rcent2ge of each yea1 _ --r •. .,. 

I.t~s:Jings would survive to adulthood, but the data for each c.tge class could be pooled to 
give stati!;ticaJ significance. Radio tagged eagles would be relocated on a routine basis ~o 
detennine their status. Because :::>f thC' length of time it takt:S for bald eagles to become. 
sc:-xualJy mature (speculatively, 6~8 years in Alaska), t.he. tagging study would !leed to be 
co!ldncted for a.t least 10 ye~ to collect tht; necessary data. 

PERIOD OF PERFORMANCE 

Due to the nature of the bald eagle's biology, this must be a long-term study tG collect t..""le. 

data d~cribed above. During the next year, March 1, 1991 through February 29. 1992, 
dat..:l on a second normal year of reproduction, survival of adults and of eagles during ·..be 
first year of life and the first year of data on survival for eagles during their second year 
of life will be collected. 

PRODUCI'S 

A draft repvrt on the next year'~ data would be completed by December 31, 1991, and 
a final progress report wou!d he completr.d by February 29, 1992. A draft of the 
population model framework would be completed by Febi"U.al)' 29)992. 

U.S. Fish and Wildlife Service 
Raptor Management 
P.O. Box 21287 
Juneau, }U{ 99802 

RESPO!'i'SffiLE AGENCY 

Philip F. Schempf, Principal Investigator 
(907) 586-7243 
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FEASffillJTY STIJDY PROPOSAL: POPULA110N MONITORING OF MARINE 
BIRDS AND MAMMALS IN Tiffi EXXON VALDEZ Oll.. SPILL AREA 

IN1RODUCfiON 

1be Exxon Ya!dez oil spill caused direct mortality to thousands of mwine birds and 
mammals in Prince William Sound and the Gulf of Alaska. In addition, habitats and food 
resources were damaged. providing the potential for additional bird and mammal mortality 
or loss Of productivity in the years following the spill. Preliminary results from Damage 
Assessment studies suggest that sea ott¢rs and some bird species are continuing to decline 
since the spill. Restoration of injured populations will require population estimates to 
determine whether declines continue after the spill, and to monitor recovery. The goal of 
this feasibility study is to devise a more cost-effective and logistically efficient method of 
estimatin& bird and mammal populations in the area affected by oil, making future 
population recovery monitoring possible. 

OBJECI1VES 

A. To establish a cost-effective. logistically efficient and statistically rigorous method to 
dctcnnine distribution and estimate abundance of marine birds and mammals in Prince 
William Sound, the Kenai Peninsula and Kodiak Island waters. 

B. -: To evahwc ~tion efforts by DDlitoriDg recovery of marine bird and mammal 
populatioos in the spill area. and by documenting continuing population declines due to the 
spill. 

METiiODS 

Surveys will be oonducted from 25-foot motm vessels manned by an operator and two 
observers. Scientifically so~ statistically rigorous sampling methods will be designed 
using infoonation available from previous surveys, including Damage Assessment studies 
cmicd out by the principal investigaton (Bird Study 2, Marine Mammal Study 6) and 
informatica recently made available by the Service • s new Pelagic Seabird Database. 

In 1991, PriDce Willi.am Sound. the Kenai Fjords National Park area of the Kenai 
Peninsula, and Kodiak bland watets would each be sampled once in late winter, (between 
February and April) and once during the summer. Prince William Sound is the highest 
priority for surveying, as future oil accidents are most likely to occur there, and historical 
population information exists for that area. Kodiak Island waters and a portion of the 
IOUtbem cout of the Kenai Peninsula are next in priority for surveying. Kenai Fjords 
Natiooal hrk and the adjacent islands of the A1aW Maritime Natiopal Wildlife Refuge are 
within potcDdal tpill zooes and have recreational value. Both ~ve large seabird and 
mammal populations in winter and I'JilliDtZ and have been signifieantly affected by oil 
apil1l in the put. 

• Information gatbcred from these 1urveys would be used to determine the minimum number 
' of sampling units oecdcd to detect population change of a given size. Reducinl the 

number of umpling units compared to previous surveys will docreue the length of time 
each survey takes, simplify logistics, and reduce the cost of determining population indices. 



The goal would be to make such surveys more cost-effective, making future population 
recovery monitoring feasible. 

PERIOD OF PERFORMANCE 

The period of pcrfonnance of this study will be March 1, 1991 to February 29, 1992. 

PRODUCTS 

The U.S. Fish and Wildlife Service will complete a draft repon by December 31, 1991, 
and a final repon by February 29. 1992. 

RESPONSmLE AGENCY 

U.S. Fish and Wildlife Service 
Principal Investigators: Karen Laing, Migratory Bird Management 

Douglas Burn, Marine Mammal Management 

/ 
I 
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FEASIBD~ITY STUDY: REDUCDON OF P~'TIAL SOURCES OF DIS 
FOR BAlD EAGLES IN THE EXXON VALDEZ OIL SPILL ARI 

Disturhance bas been dted a! an alterru!tc ca~e of the redilctie:n in breeding success for 
bald eagles observed following the EXXON Valdez oil spill. Intense a:ir traffic and 
frequent disturbance by deanup workers may have b1id adverse COD!'equences for nesting 
success. .k a result of these concerns ~ctivity nea!" bald eagle uesu was controlled during 
tte 1990 nesting season. The roan2gemcnt guidelines developed to control sctivities nc~ 
r.est sites were based primarily en the be$t judgement of experienced biologists r.ither than 
on empirical data The~e guidelines co·uld undoubtedly be improved through a review of 
existing dsta collect.ed during response ftnd a!SeSSment activities and carefully designed 
e.:tperime.nts. Guidelines based on fact instead of intuition would provided better future 
protection to bald eagles and be more acceptable to people influenced by those gu1delines. 

OBJECfiVE 

Determine the influence of (futurbanc.e on bald eagle reproductive success by &ctivities 
associated with sJi.Jl response or other human actiaus and develop sound guidelines that 
will provide prot.ection for nesting eagles while not unduly restricting human activity. 

SCOPE OF WORK 

The project would b<: conducted in two phases. The inltial phase would review 
information coDected in 1989 on the reproductive succe~ of bald eagles and a~mpt to 
correlate tbe observed success rates with the le-c,.el of cleanup activity. The review would 
need to consider the r..mjng of the human activities in relationship to the nesting 
chronology and the confounding influr.nce of the oil It is likely that the most heavily 
oiled beache8 were also the beaches most disturbed by cleanup activitie$. 

The S<::cond pha$e would be experimental simulation of response type disturbance' ro 
collect the empiri~-al cbt~ nec~:uy f~ th~ developm~nt of counr'l gn{n;l\]inl"'.~ . Tm:.ight~ 

gained during the review of the 1989 data will be used to design meaningful simulations 
and disturbance models. 

PERIOD OF PERFORMA.NCE 

The initial phase of the project would be conducted from March·l, 199l,.tbrough February 
29, 1992. The experimental phase would be conducted in sribsequent field seasons. 

PRODUCTS. 

A report on the review on 1989 data and a study plM for the second phase would be 
completed by February 29, 1992 Revised guidelines and project reports would b~ 
completed on a schedule defined in the study plan for t.,.~ second phase. 
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U.S. Fish and Wildlife Service 
Raptor Management 
P.O. Box 21287 
Juneau, AK 99802 

RF.SPONSIDLE AGENCY 

Philip F. Schempf, Principal Investigator 
(907) 586--7243 
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RESTORATION FEASIBILITY STUDY - --:-u . .Jt, I 7 1 ;;: • . _; 

STUDY TITLE: EFFECfS OF INTERTIDAL RESTORA 110N ON BLACK 
OYSTERCATCHERS 

lNfRODUCfiON 

Blad. oystercatchers Q=!ae;:natQpus bachmani) hav~ been impacted by the EVOS and may 
have been impacted by the sub~equent clean up effortS. With morr clean up and 
restoration activities planned. they may iace funhc:r disruption. Study i~ needt:<l ~o evaluate 
the dfects of hllO'lar. activit)· on breeding black oystcn;atchers. In 1991 we can dctexminc it 
black oystcrcatcbers hav(! differential reproduction in shoreline areas treated differently. To 
delermine the feasibility of studyinf the effects on black oystercatchers of clean up or 
restoration versus nanrral nxovc:ry, we will also need to determine if it is possible tu 
follow a sufficient sample size in each treatment t"fi>C to warrant monitoring tlte :-ecove.ry 
of black oystercatchers. 

OBJECTIVES 

A. Determine if a sufficient numb.:r of black oystercatcher nests can be found and 
monitored z.t shorel1,es where diifcrcnr restoration processes will be impkrnented. 

B. Determine if feeding territories, prey choice and chick feeding rates vary among 
differently treated shorelines. 

C. Determine whether black oystercatcher breeding success is diffe;-enti21l y :::.ffected in 
areas with different treatment regimes. 

METHODS 

Study mcthoos will replicate those use.d in Bird Study 12 in 1989. Black oystercatchcr 
feeding u=rritories, feeding rates, prey choice and breeding ~ucccss will be monitored in 
conjunction with levels and types of onshore btunail activity. Transects similar to those 
established in 1989 will be surveyed in the intertidal zone. Study sites will include areas 
that were unoiled or cleaned mechanically or biorernediated. ln 1991, areas undergoing 
restoration activities will be added. 

Tne primary study ~ites will be those usc:d ir. 1989 on Green and Montagut where a toul 
of 37 nests were monitored. Other sites may be established on Channel, Naked. Smith, 
and Knight Islands, or where restoration activities dictate. Site location and analysis would 
be coordinated with Coastal Habitat Studies. -rr 
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Prellmmar1 Restoration ProJect Propoal 
Removal of Introduced Animals on Selected 
Coloniul Seabird Nesting Islands 

INTRODUCTION 

..· 

·:'·." · . 

Arctic foXC$, red fox.c5, and rodents were introduced by fur farmcn to mRllY islands between 
the westan Alcucianaand soutbelttem Alaska. Tbele exotic animals have preyed heavily on 
tcabi.nh and dcstro~ aeating habitat. Some burrow- and ground-nesting teabUd populatloas 
1uch u acorm-poud&. cuftcd puffins, some auldeta, tema and suDs wete cxdipatcd from some 
islaads while ocbcr spccica were reduced to mnnant populations. The Piab and .\Vlldlife 
~ hu ftiDCMid foxes from 17 idan& to dale. The removal program lw resulted in 
si&J3iticaot iDcrciiCI in IOIDC aoabi.rd populations. For eumple, on Alaid and Nizld bland&, 
ae'lerlllpCCics oliCibirds iDcmuoc1 five to IS-fold foUowine iW 1emovat ~ has also 
becltalaf&eincrease In auklca f~ fox mnoval on Bi& Kooiuji Island in-198S-86. The 
Exxoq Yalt!p oil tpUl caoiOd dhcct mcxtality to ibousaods of marine birdJ and rcduccd 
productivity in otbcn in Prince William Sound aad the Qu1f of Alaska. Fox removal is a cost 
effcictive mclhod far acquirinc equivalent ~ to replace bird& lost in Prince William 
Sound auc1 Wes1cm Ou1f or Alalb. due to chc 1989 oil spill. .. 

OBJECTIVES 

o To cUminatc fox.c~ and rodent& oo ac1cctcd coloaialacabini ne~tlnc isJIDda 10 
I'CeltabUib populatiou of burrow- and ,round-nesting Jeabhds or enhance ~mnant 
populadoas. 

o To moaltcr the 'l'OCOYf:Z1 of telea.ed barrow- and cround-nestin& seabird species. 

()' ,..., 
vl~ ,vJ_;-

SCOPE OF WORK y rf';J tr-

S~ illanda (U1at. Amatignak. Segula, Herbert. Ugamik, and Gareloi lslanch) wU1 be telcctcd 
chat have or hid burrow- and ground-Deldng colonial seabird populations and on which foxea 
occur. Removal of foxes wW be complcced on Ulak aDd Amarlgnak in ycv 1 and on 1he 
oda' 4 in )Cit 2. 1bc Scrvke will use tripping aDd •hooclns u rem:pv~ mcdloda on the first 
five ta•andl. Oudoi It11nd, tbe llxdllocadoll wW be iDcludcd only.1f the Service receives 
tbc approyal from the Bnvironmcaw Plutcction A&ency to use toxicants (M-44 cyanide 

~ ID4 1~ O~j/v-Q ~~ ~ 
~ Cobl)' &ize, reproductive IUQCC&I pbeDOloay. arid recruitment or youn& birds will be 
~on dae ldcc:crd jtlandtc for five-yean foUCJWins f01t removal to onaum the i\ICalll of 
cho removal effort and to monitor blrd recovery. Pre-eradication bird surveys will be 
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· ~ - ·.CamplecocL Pmnt.oont popllladoriWKS produc1ivity plata will be CltlbllJhed and monitored 

aoaUaUy fonowinB the removal of foxa. 

PERIOD OF PERFORMANCE 

The period ofpert'ormance of thia projoct wUl be five yean beginning March 1, 1991. 

PRODUCTS 

The Fish a.od Wildlife Service will complete draft reposu by December 31 and final reportS 
by Febnwy 29 throughout the five-year period of performance. 

-llESPONSmLE AGENCY 

U.S. Pilh and WUdlifo SerYice it~ c:Oopcradon with Dcpartmeot of Agricul~ (Animal 
Demage Connol) uid Environmentai ProccctiOft Agency. 

YccOae: ·$ 
YcarTwo: $. 

Year Three: S · 
y Cll' Four: $ . . . 
YearFivo: $ 

BUDGET ~-: . cJvd~
:·(Re.inc:rve ~~on two islands) ll-:5u,o(J() ?-- u! r. 
. (MOnitor-zecovcry on twO islands and remove foxes on four 

islands I 1 &o/ ooo 
.(Moa.tror ~ on aix islands) l1oo, ooD 
(Mooiror :mcovezy on six islanda) 1 oo1 ootJ 
(Monitor m;ovay on six islands) 1 Do

1 
o od 

b<A 
~ fLOtU/\~ 

Co'Yt2 Vrzs~ 
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DRAFT 
SEP 2 0 i;;D 

RESTORATION PROJECf: DEVELOPMENT OF A CONCEPTUAl. ECOSYSTEM 
MODEL FOR PRL"'CE WILLIAM SOUND. 

INTRODUCriON 

The Prince William SouiJd ecosystem is regulated by a complex s<=t of interactions, and 
as such, Chll best be managed by taking a holistic approach rather than by managing it as separate 
unrelated pans. Certainly, this concept is not new to the resource managers (see e .. g., Flint 1984, 
Truett 1984, Zeitlin Hale and Wright 1979). However, the vehicle to take such an approach does 
not exist. Support for defining the interactions among species comes from th~ discussions of the 
need for syrathesiziug results from the Exxon Valdez oil spill assessment studies. But, this 
synthesis will be limited by the scope of the oil spill studies themselves. Effects of the fishing 
inducuy. fi~hl.-nP.~ P.nhJ~nr.P.TlV'nt. rim~r harve~tine. and oil soills will. as a whole. still be oooriy 
understood because of the lack of a conceptual ecosystem model. In this regard, a conceptual 
model can be used to better understand the total impact of the Exxon Valdez oil spill, identify 
the need for other restoration studies, identify significant information gaps and rank them based 

. on noed, and direct future research and monitoring plans. 

OBJECTIVES 

o To catalog snd gather information from the literature (including grey literature) penaining 
to species and processes occurring in Prince William Sound though not limited in scope 
to work conducted in the Sound itself. 

o To incorporate infonll!.tion gathered from the literature into a knowledge database. 

o To develop a black-box conceptual model using a knowledge based, i.e. artificial 
intelligence, approach to identify the links and to determine strength of links among 
species and processes (including anthropogenic ones). 

SCOPE OF WORK 

This study will require an extensive search of the literature, much of which can be don~ 
electronically. Pertinent literature will be incorporated into a bibliographic database. The 
literature will be reviewed and information will be incorporated in a knowledge database. 
Black4 box models will be developed from the knowledge database. 

PERIOD OF PERFORMANCE -.- . 

The period of performance of this project will be March 1, 1991, to February 29, 1992. 

PRODUCfS 

The Fish and Wildlife Service will complete a draft report by December 31, 1991, and final 
report by February 29,1992. 



RESPONSffiLE AGENCY 

U.S. Fish and Wildlife Service 

LITERATURE CITED 

Flint, R.W. 1984. Ecosystem Integration and environmental decision-making. Coastal Ocean 
Pollution Assessment News 3:17-18. 

Truett, J.C. 1984. Ecological process studies of a banier island-lagoon system, Beaufort Sea, 
Alaska. U.S. Department of Commerce, NOAA, OCSEAP Final Report 24:113-127. 

Zeitlin Hale, L., and RG. Wright. 1979. The Glacier Bay marine ecosystem. A conceptual 
model. National Park Service. Anchorage, Alaska. 



RESTORATION STUDY NUMBER 4 

Study Title: Identification of Upland Habitats Used by Wildlife Affected by the EVOS 
Principal h1vestigator: Kathy Kuletz. MBMJU .S. Fish & Wildlife Service 

INTRODUCTION 

The area effected by EVOS is one of the principal population centers of the Bmchvramphus 
species. in particular, the marbled murrelet (!!. rnaunoratus). These alcids suffered direct 
mortality from EVOS. Recovery could be enhanced by identifying and protecting important 
nesting habitat. In 1990, a Restoration Pilot Study was done to investigate methods of studying 
upland use by marbled mu:rrelets. This proposal outlines a Restoration project to define 
murrelet and upland habitat associations for use by appropriate J118Illlgement agencies to 
identify critical murrclet nesting habitats. 

Tbcre is no clear definition of marbled muiTelet nesting habitat in Alaska, where the species 
bas been known to nest on the ground and in the canopy of old-growth trees. FU"St, we will 
perfect methods of identifying upland use by marbled murrelets. This will include 
distinguishing the inland activity and habitat use of the marbled from that of the Kittlitz's 
murrelet, a closely related species also at risk by EVOS. Second, a database integrating habitat 
data with mUITClet nesting use will be developed. Finally. predictions of murrelet habitat use 
will be tested in the field and specific sites with high mUil'elet nesting activity identified. 

OBJECTIVES 

A. Develop methods and defme parameters used to locate and monitor murrelet nesting 
activity. 

B. Integrate habitat data witn munelet upland activity to define murrelet nesting habitat 
requiiemcnts. 

C. Test the predictions of murrelet nesting habitat requirements. 

D. Identify pocential murrelet nesting sites in the EVOS zone and check specific sites of 
interest for level of murrelet activity. 

SCOPE OF WORK 

In 1990, the pilot ltUdy at Naked Island was auccessflil at using the "dawn watch' method to 
monitor inland activity by marbled murrelets. In some cases, J>OteiltW· nest sites were nanowed 
down to a few trees. At lites with frequent watches, we were able to track variability in 
detections, seasonal patterns and behavioral changes over time. These efforts will be continued 
to refine protocOls for censusing murrelet upland activity. In 1990, sites with single watches 

~ scattered throughout the island were added to include a greater variety of habitats. This effort 
will also be expanded to increase sample size and habitat types. 
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With the ba~eline of data established at Naked Island, it would be advantageous to continue 
the study at that site. A cooperative agreement would be pursued to have the U.S. Forest 
Service implement the habitat component of Objective B. Thdr habitat data will be used in 
conjunction with the mUITelet observations to map and ddine habitat preferences via 
ARCJJNFO. 

Naked Island does not have the. full range of habitat types, and a complete data set requires 
a second study site, preferably with both Bracbyramphus species and a mosaic of alpine and 
forested upland habitats. The most cost-effective site for fulfilling Objectives A and B is 
Kacbemak Bay, which was also within the. oil spill zone. As with the Naked Island site, 
Kachemak Bay benefits from the availability of historic data and a large murrelet population. 
Additionally, a variety of upland areas can be accessed via boat, road and trail systems with 
fewer logistic problems than more remote ~ites. Aerial photos exist for habitat classification. 

Objective C will utilize results from Objectives A and B to test the predictions of murrelet 
presence among habitat types thro~ghout the EVOS zone. In the fmal phase, areas of interest 
to management agencies will be identified with respect to poteutial murrelet nesting habitat 
and specific sites will be censused for upland mwrelet activity. 

PERIOD OF PERFORMANCE 

The period of performance of this study will be three years beginning April 1, 1991. 

PRODUCTS 

The U.S. Fish and Wildlife Service will complete draft reports by December 31 and fmal 
reportS by February 29 throughout the three-year period of performance. 

U.S. Fish and Wildlife Service 
Principal Investigator: 

U.S. Forest Service: 

Year one: $ 
Year Two: $ 
Year Three: $ 

RESPONSIBLE AGENCY 

Kathy Kuletz, Mmne and Coastal Bird Project 

Bill Ostrand, Glacier Ranger District 

BUDGET 
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1991 Prince William Sound Harlequin Duck Restoration Study 
Proposal (Brief Description) 

Project Leader: 

Assisted by: 

Leading Agency: 

Dr. Samuel M. Patten 

Robert G. Hunter 

Alaska Department of Fish and Game 
Division of Wildlife Conservation 

Cooperating Agency: U.S. Fish and Wildlife Service 

Date of Plan: October 29. 1990 

1)Known NRDA Damage to Species of Concern 

Harlequin Ducks (Histrionicus histrionicus) are both resident in 
and winter migrants to Prince William Sound, Alaska, feeding in 
intertidal zones and breeding along nearby streams. Harlequins 
were subjected to considerable direct mortality associated with the 
Exxon Valdez Oil Spill of March 24, 1989. The NRDA Bird Study No. 
11 (Seaduck Damage Assessment study) has also documented that a 
significant proportion of the Harlequin population surviving in 
oiled areas of Prince William Sound is in physiologically poor 
condition, probably associated with consumption of oiled intertidal 
prey items. Affected birds exhibit minimal adipose tissue and 
concentrations of petroleum chemicals in liver and bile. Result s 
of the summer 1990 investigation of resident Harlequin Ducks in the 
oil spill area of western Prince William Sound further indicate a 
reproductive failure and population decline. In contrast, a stable 
population and normal reproduction was observed in unoiled areas of 
southern and eastern Prince William Sound. 

2) Technical Feasibility 

USFWS and ADF&G biologists attending the April 1990 Restoration 
Planning Meeting in Anchorage identified the lack of knowledge of 
Harlequin Duck breeding ecology in Prince William Sound as being a 
critical data gap which needs to be addressed before 
recovery/restoration efforts can proceed for this seaduck species. 

A Harlequin Duck Feasibility Study was conducted by ADF&G in summer 
1990 in Prince William Sound under the auspices of the Restoration 
Planning Office. This pilot study progressed logically from the 
Seaduck Damage Assessment Study. Information gathered during the 
1990 field season on the distribution of females with young and 
gruops of moulting males demonstrates the proposed restoration 
study is technically and logistically quite feasible utilizing 
experienced personnel. 



3-4) Implementation 

Implementation of this study in 1991 is considered critical, given 
the demonstrated reproductive failure of Harlequin Ducks in the oil 
spill area in 1990. Impending logging, aquaculture, and 
hydroelectric development along other breeding streams in Prince 
William Sound may slow, delay or hinder Harlequin population 
recovery from the EVOS. 

5-6) Environmental Benefit 

Probable outcome of this work is identification of important 
riparian habitat around Prince William Sound requiring additional 
protection, not only for Harlequin Ducks, but for a multiplicity of 
other vertebrate and invertebrate organisms dependent upon 
undisturbed watersheds. 

7) Duration of Project 

Field work on this project is expected to commence in May 1991 and 
continue through August. Two additional field seasons are planned. 
Expected results include a catalogue of Harlequin breeding streams 
and intertidal moulting sites in Prince William Sound, and a 
predictive model of hydrological, limnological, and vegetative 
characteristics of nesting streams. 
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RESTORATION PROPOSAL: RECOLONIZATION OR RESTORATION OF 
NORMAL DENSITIES AND REPRODUCTIVE BEHAVIOR OF ALASKAN 

MURRE COLONIES 

P02 

Use of decoys and vocalizations to encourage restoration of numbers 
of breeding murres and synchronization of egg laying at a selected 
site in Alaska. 

Introduction 

Work has been done in recent years (Science News, September 1990) 
where decoys and recordings of colony sounds and vocalizations have 
been utilized to encourage the return of terns, puffins, and 
petrels to breeding islands that no longer contained those species 
because of past perturbations. one of the effects of the Exxon 
Valdez oil spill has been to greatly reduce the numbers and density 
of common murres at certain colonies in the Gulf of Alaska. An 
additional effect is a new lack of synchrony in egg laying at these 
same murre colonies. This lack of synchrony in egg laying has 
dramatically decreased the productivity of these murre colonies 
the last few years. No work is published or known that has been 
done with murres to see if the restoration of synchronized egg 
laying and murre numbers at colony sites can be enhanced by 
techniques such as decoys and vocalizations. 

Objectives 

A. To try different applications of decoys and vocalizations to 
determine if these techniques can be used successfully to hasten 
restoration of murre breeding colonies or portions thereof that 
have lost breeding populations. 

B. To refine our understanding of how a murre colony reestablishes 
itself. 

Methods 

This type of study will probably require a site which has the 
following characteristics: l)the actual murre colony or breeding 
ledges can be reached; 2)the site has a known history of murre use 
and change in usage; 3)the use of equipment and batteries will need 
some site that is relatively easy logistically; and 4) the site 
should not have other biological complexities that limit its 
capability to increase murre numbers. 

There are only a few murre colonies in Alaska where the ledges can 
be reached very easily (Middleton Island, Bogoslof Island, and the 
Pribilof Islands). Bogoslof is probably not desirable because it 
is remote, logistically tough, and does not have a base lin7 data 
of past murre numbers. Middleton Island is probably not su1table 
because of the exponentially increasing gull population found there 
and the limited habitat and historical potential for murre numbers 



to be large at this site. The Pribilof Islands 1 at least some 
parts of the colonies, meet all of the above requirements. 

Objective ~ Productivity Plot 62 and other nearby sites at st. 
Paul Island, Pribilof Islands are sites that the biologists at the 
Alaska Maritime National Wildlife Refuge would recommend. Plot 62 
used to be utilized by approximately 80 common murres and some 
thick-billed murres. Then a fox discovered how to get onto this 
ledge and the murres have not been able to breed for several years 
now and have abandoned the spot other than minor occasion roosting. 
It would not be hard to modify this cliff so that the fox could not 
get on it again. The use of decoys and vocalizations could then 
be used to see if recolonization could be restored. There are 
other sites where a wall could be built or cliffs modified and the 
same procedures could be used to see if murres can be encouraged 
to use suitable habitat that did not even exist before. 

Objective ~ At the present time, we do not know what triggers the 
synchronized egg laying of common murres, which appears to be very 
important for their breeding success. Is it certain densities, 
presence of experienced breeders, or what? Is there a nutritional 
control and do oil contaminants have any effect on this process? 
These experiments can provide some additional insight into some of 
the causes of failure as well as mechanisms and timing of recovery. 

Budget 

I have not been able to work up a budget, but I would estimate 
something in the 20,000-40,000 unless it was added on to some other 
project already in effect at the desired site. I would suggest 
that someone like Art sowls who is familiar with work on the 
Pribilof Islands comes up with specific budget recommendations. 

Period of Performance 

Since most colonial seabirds are long-lived and do not reproduce 
until 3-5 years of age, this study should be spread out over as 
many years as possible so as to give it a reasonable chance of 
success in documenting some change. 

Responsible Agency 

This proposal has been requested at short notice a~d.prepar~d by 
David Nysewander, who works out of the Al.aska Mar~t~m~ Nat~<?nal 
Wildlife Refuge. He is personally not ava~lable for th~s proJect 
due to other commitments. Some refuge personnel might be available 
if money is provided or some entity outside of the Service could 
be contracted to pursue this project if it is deemed desirable. 
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FEASIBll.JTY STUDY: DELINEATION AND PROTECTION OF PREY RESOURCES 
FOR BAlD EAGLES IN 1HE EXXON V A1DEZ oa SPII..L AREA 

Adequate prey resour~ weD distributed spatially and temporally, are easemiaDy to the 
health of bald eagle populations. Eagles feed extensively in the intertidal habitats, which 
were heevlly impacted by the EXXON Valdez on spill. They use a ccmbinatioo of prey 
items that Wries throughout the year as different items become abundant or scarce. Food 
resources are least abundant during the late winter and early spring and most abundant 
during the 1ummer spawning season of the varjous pacific salmon species. The actual prey 
items used by bald eagles within the spill area has not been adequately documented. Prey 
remains have been collected during the spill assessment, but these were collected for 
hydrocarbon testing and not for food habit analyses. 

OBJECilVE 

Determine the prey jtems important to breeding and non~breeding bald eagles throughout 
the year, assess the impacts to these resources identified by ongoing asse~ment projects, 
and recommend actions to preserve or enhance the abundance of these items. 

SCOPE OF WORK 

Field work wiJ1 need to be conducted throughout at least one full year to determine the 
seasonaDy important prey resources used by ba1d eagles in the spill area. Direct 
observation of feeding eagles will determine soft tissue foods that they use. Collection of 
prey remains aDd regurgitated pellets at nest sites, perch trees and night roosta will 
provided supplemental information on prey with more durable parts. Data on the impacts 
of the oil spill on important prey will be obtained from other principal iuvestlptors. 
Recommendations on potential restoration or ~bencemont procedures will be deYeloped 
in conjunction with the other priDcipallnvestigaton. 

PERIOD OF PERFORMANCE 

Field work will be conducted from March 1, 1991 through February 29, 1992. A 
prellminaiy report will be completed by Februacy 29, 1992 with a final report incorporating 
data collected from the winter period (Dec. to Feb.) will be ~ed by July 1, 1992. 

PRODUCI'S 

A report detailing the prey resources of Importance to bald caps in the lpfii area and 
an action plan for the restoration or enhancement of these .reiOurces will be completed 
by July ~ 1992. 



U.S. Fish and Wildlife Service 
Raptor Management 
P .0. Box 21287 
Juneau, AK. 99802 

RESPONSIBLE AGENCY 

Philip F. ~mpf, Principal Investigator 
(907) 586-1243 

. t' .·tv .1.\(.1 
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agreed upon Alaskans 
o expand fur 

section 
It is inapp ate 

~~'~es at Marmot Island. 

I have a suggestion for a marine mammal demonstration project on 
habitat use by harbor seals. currently, we know nothing ~bout 
site tenacity vithin or betveen years in PWS. We know nothing 
about seasonal movements, or about the relationship betveen 
harbor seals in PWS and the Copper River delta. These questions 
are all essential to assessing the impact of the 1989 oil spill, 
or of any other future action. Unless one has an indication of 
how readily animals switch haulout locations, how dependent they 
are on PWS on an annual basis, etc. it is impossible to assess 
the .effects of damaqe to habitat or of disturbance and 
displacement. Harbor seals are currently declining, but not yet 
on the endanqered list, so should be (but are not) receiving 
additional attention. Because ve think they are relatively 
sedentary, they may be a qood way . to monitor the health of the 
sound.. PWS is an ideal place to conduct such a study because of 
the •pil.l focus, •iJiple ·logi8ti~, 80IIe historic data on numbers 
and c.liet. Without understandinc)".4ependence on particular places 
or habitat, it isn't possible to address restoration qoals. 

Estimated cost (if conducted by ADF", NMFS, and Texas AftM along 
with ongoing studies) would be $40-SO,OOO for year 1 and 
approxiaately $100,000 for year 2. Satellite transmitters would 
be attached to seals and 110nitored. Funding would include 
transpOrtation, field logistics, purchaae of satellite 
tranadttera, satellite tille, aa.e aalary, and analy•i• of data. 

I hope these COIIlllents are he~ful. I .. aorry they . were 110 long 
in cxwinq, but the laat few v.eJca have been hectic and I:'ve spent 
lesa than a full week in the office •ince Bid-May. 

:?:£.~sf 
Marine Ma--.1• Biologi•t 
Wildlif• Conservation 

eo: . Stan Senner ~ 
' Don calkins 

I 
I 

I I 
I I 
I I 
\ I 
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FWS Restoration Feasibility Proposalz as of 10/19/90 

1. Identification and protection of important bald eagle habitats in the 
Exxon Valdez oil spill area. 

2. Delineation and protection of prey resources for bald eaglQB in the 
Exxon Valdez oil spill area. 

3. Reduction of potential sources of disturbance for bald eagles in the 
Exxon Valdez oil spill area. 

4. Lon9-term population monitoring for bald eagles in the Exxon Valdez oil 
spill area. 

S. Effects of intertidal restoration on black oyetercatchera. 

6. Removal of introduced animals on selected colonial eeabird neating 
islands (modified from initial submission). 

7. Identification of upland habitats used by wildlife, particularly the 
marbled murrelet, affected by the Exxon Valdez oil spill. 

8. Temporal and spatial differences in food habits of black-legged 
kittiwakes, pigeon guillemote and marb:ed murrelete in Prince William Sound. 

* 9. Population status and reproductive eucc~es of pigeon guillQmote in 
Prince William Sound. 

* 10. Population status and reproductive success of arctic terns in Prince 
William Sound. 

* 11. Population statue and reproductive success of mew gulls in Prince 
William Sound. 

* 12. Reproductive success of black-legged kittiwakes in PrincG William 
Sound. 

* 13. Reproductive success of marbled murrelets in Prince William sound. 

* 14. Identify, characterize and rank colonial seabird nesting, foraging and 
wintering habitats that need protection, either through purchaGe or 
legislation. 

* 15. Identify marbled murrelet nesting habitat that need& protection, either 
through purchase or legislation . 

... J.'. Dco:l..gnat:o Drinr4 'lili l 1 4 ,.m r::n•Hvi I'IR Mnri ne Sanctuary, Estuarine ReGcrv~ 
or Critical Habitat area. 

1 
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* 17. Educate tourists, tour operation~; ar.d commercial fishing industry in 
seabird conservation, protection and viewing etiquett~. 

* 18. Determine the importance or the s~bflietencc harvest of birde to ~la~ka 
Natives in Prince William Sound, Kenai P~nineula and Kodiak leland. 
/'l I ~"1 I Pu.: :j l+-~~~~~ VV'. v(~ (lp~5fos"V~' 0tt~ 

c;)J. !Zud~r~x3·{'Jh (/) Lt.;J:;::,.--..J}:+v.:ov-1 v'L {\).._,uJvtJ- ~~ 
Marine Mammals ~sea otter@ 0 

1. Determination of key sea otter prey species !n western Prince William 
Sound f~r enhancement of restored or non-contaminated sea otter habitat. 

2. Consumption of contaminated prey by sea otters in Prince William Sound. 

3. Variation in effects of oil exposure among sea otters living in areas 
affected by the Exxon Valdez oil epill. 

4. Determination of eea otter foraging depths in western Prince William 
Sound for population and habitat restoration. 

Birds and Marine Mammale 

1. Population monitoring of m&rine birds and m~~ala in the Exxon Valdez oil 
spill area. 

2. Aerial surveys of birds and marine mam:nale 

3. Development of a conceptual ecosystem model for Prince William Sound. 

4. Determine distribution, relative abundance and spatial and temporal 
variability of fieh, foraging birds and mammals. 

* Study description not available. 

2 



without indirect restoration efforts. Once these alternatives 
had been identified, a list of species or bird groups which had 
sustained damage from the spill and would benefit from each 
alternative was created. Subsequently, restoration guidelines 
were developed to assess the priority of the alternatives with 
respect to each of the species or groups. These guidelines were 
not rigorously or quantitatively applied but provided a frame
work within which to evaluate alternatives in terms of low, 
medium, and high priority of restoration for specific species or 
groups. 

The guidelines created by the work session are not neces
sarily parallel in structure; some encompass relative priorities 
while others indicate performance evaluations. A few stipulate 
issues of fundamental importance to the participants rather than 
reflecting concrete criteria or guidelines. The guidelines for 
evaluating indirect restoration alternatives are as follows 
(order does not indicate relative importance): 

o Creating the appropriate clean habitat is fundamentally 
important 

o Degree of effectiveness of technique -- numbers of 
individuals must increase 

o Favor those alternatives that affect a broader 
geographic range than one of lesser cove rage 

o Restoring the "natural" distribution of a species i s 
i mportant 

o Favor those alternatives that benefit a multiple array 
of species rather than ones targeted to just one 
species (collateral benefits) 

o Cost effectiveness 

o Must examine the relative recovery time of natural 
versus manipulative approaches 

o Favor natural (e.g., acquisition of habitat) versus 
artificial (e.g., nest boxes) techniques 

o Favor options that permanently restore the habitat or 
population versus temporary, repetitive measures 

o Must consider the length of time required for the 
active phase of the restoration; favor short versus 
long-term 

o Favor the reduction of introduced rather than natural 
predators to restore a population 

IV-23 
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Relationship to damages 

Priority should be given to those species and geo
graphic areas that have been directly affected by the 
spill, although a broad geographic range should be 

considered 

Priority to endangered, threatened, or sensitive 
species . 

Favor species and alternatives for which performance 
evaluation of restoration effectiveness is possible. 

Under federal law, environmental restoration includes the 
restoration, replacement, or acquisition of the equivalent of 
injured natural resources. Since the restoration alternatives 
recommended by the work session as being most applicable to the 
Exxon Valdez oil spill are indirect in nature, the succinct 
matching of restoration options and restoration categories 
(restore, replace, or acquire) is not always possible. All of 
the alternatives proposed stipulate reduction or restriction of 
particular activities, and many of the options also include some 
form of acquisition as a means to reduce stress and protect hab
itat from future disturbances. 

Once indirect restoration alternatives, targeted species or 
groups, and guidelines had been identified, the work session 
ranked species/group -- alternative combinations by strength of 
recommendation. Ten restoration alternatives were identified for 
a total of 20 species/groups. Table IV-3 presents a matrix of 
this ranking. The sections that follow describe the restoration 
alternatives, provide some background and justification for work 
group ranking, and identify major information needs necessary to 
place spill damage effects in perspective. 

Logging 

A decrease in logging pressure in the PWS area was identi
fied as a restoration effort which potentially could benefit a 
number of different species by maintaining and protecting quality 
habitat. Increased habitat protection ~~ _ the islands within PWS 
and the Gulf of Alaska would not only benefit a variety of marine 
birds but some marine mammals as well. Water- borne logging 
activities, especially log storage sites, eliminate important 
intertidal and shoreline areas for birds. 

The actual acquisition of land would not necessarily be 
required, but the purchase of logging and development rights 
could have substantial positive effects. Even a change in 
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Table IV-3. Priority matrix of restoration alternatives with respect to various species or species groups, 
created by the bird session of the restoration planning workshop 

Commercial 
Fishing 

High Near Chronic Oil 
Logging Disturbance Seas Shore Predation Pollution Marlculture Erosion 

Bald Eagle 

Peregrine Falcon 

Murrelet 

Great Blue 
Heron 

Guillemot 

ONI 

Shearwater 

Albatross 

Kittiwake 

Cormorant 

Merganser 

Gulls 

Sea ducks 

Colonial sea 
birds 

Non-colonial 
sea birds 

Shore birds 
(oyster catcher) 

Shore bird 
(migrants) 

Diving alcids 

Ground nesters 

Passerines 

1 • high priority 
2 == moderate priority 
3 • low priority 

1 2 

3 1 

1 1 

1 2 

2 2 

1 

1 

1 

1 

1 2 

1 

1 

1 
--

"priority" • potential to be of significant benefit 

2 2 3 3 

2 3 

2 3 

3 

1 

1 

2 

2 

2 
-

3 1 1 

2 1 1 2 

1 2 1 

2 3 

2 

1 2 

1 1 

1 
-L-

Mining 

2 

·• 

1 

1 

Hunting 
and 

Disease Egging 

1 

1 

3 1 

2 




