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Resurrection Bay, Seward, Kenai Peninsula 

Injured Resource/Service: Subsistence, Recreation & Tourism 

ABSTRACT 

Qutekcak Native Tribe (QNT) would like to lead the way in protecting Resurrection Bay from 
pollution and misuse. Immediate sources of pollution in the bay include industry, fisheries, 
wastewater treatment discharge, leaky septic systems, boat harbor, coal terminal, and large ships 
such as barges, ferries, and cruise ships. QNT proposes to collect twenty ocean floor sediment 
samples from Resurrection Bay and analyze for contaminants including metals, coliform 
bacteria, pesticides, and other Persistent Organic Pollutants. The results of the analyses will be 
publicized via public meetings, reports, and a website. 

Prepared 4/10/01 1 Project02_ 



INTRODUCTION 

The Resurrection Bay Contammant Survey would be a new proJect begmmng m January, 2002 
and endmg November, 2002 Work done m FY02 Will mclude hmng, preparation, sample 
collection, contaminant analysts, and data analysts The project wtll run mto FY03 m order to 
complete the data analysts, maps, reports, webstte, and final meeting 

NEED FOR THE PROJECT 

A. Statement of Problem 

ToXIc chemtcals have been d.tscharged to coastal areas from a vanety of sources for decades 
These chemtcals mclude trace metals and orgamc contaminants, such as polychlonnated 
btphenyls (PCBs), pestJ.ctdes, and polycyclic aromatic hydrocarbons (PAHs) The sediment 
layers become a record keeper of contammants and reflect the mdustnal and waste disposal 
lnstory of the regton 

Smce the late 1980s, stud.tes have found elevated levels of persistent orgamc pollutants (POPs) m 
many ammals mcludmg sea otters, seals, walruses, IaUer whales, peregrme falcons, northern fur 
seals and bald eagles (Federal Funds Wrll Pay for Contammant Study, by Associated Press, 
AppendiX A) Blood samplmg of Native Alaskans has also shown the presence of POPs This 
can be qwte a surpnse for natives hvmg m rural areas wtth no mdustry or famung Many 
persistent orgamc pollutants such as PCBs and DDT are now banned m many countnes 
However, they are still used m parts of the world POPs tend to IDlgrate toward arctic regtons 
and accumulate m the arr, water, anunals, and people (Nahve Groups seek Arctrc Toxzn Study, 
by Doug O'harra, AppendiX A) 

Crwse slnps regularly dump sewage, gray water, ground-up or mcmerated garbage, and ouy 
huge water mto Alaskan waters legally lllegal dumpmg of waste ou and hazardous chemtcal 
from photo processmg labs, dry cleanmg operations and pnnt shops has also been d.tscovered 
While new regulations are m the works, and the crwse lme mdustry ts cooperating, there may 
already be long-term damage to the envrronment (Brll Lzmzts Crurse Shzp Dumpmg, by Davtd 
Wlutney, Cruzse Shzp Tank New Tests, by Paula Dobbyn, AppendiX A) 

Immedtate sources of pollution m Resurrection Bay mclude mdustry, fishenes, wastewater 
treatment d.tscharge, leaky septic systems, boat harbor, coal terminal, and large slnps such as 
barges, femes, and crwse slnps (see figure 1, page 3) 

B. Ratlonale/Lmk to Restoration 

Tins sampling wtll provtde Important Information that may answer questions about the health of 
the ecosystem, the decline m population of sea mammals, and the health of the native people 
who rely on the bay for food 
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Fagure 1 
Map of Resurrect1on Say/Seward and Sources of Pollution 
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..... Potential Sources of Residential Septic Tank Seapage 
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C. Location 

The Resurrection Bay Contaminant Survey will most drrectly benefit the Qutekcak Tnbal 
Members and residents of Seward Other residents of the Kenm Penmsula and Alaska may 
benefit as well smce t1ns project will gtve a good mdtcatton of what contammants lmger m the 
envrronment and affect the foods we eat 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

Tnbal members Will be mfonned of the project through newsletters and potluck dmners Therr 
mput and concerns Will be mcorporated, as appropnate, mto the samplmg procedure. Seward 
residents will be mformed of the project through articles m the local paper and the project 
webstte 

Several fishmg boats owned by tnbal members are available for contract for this proJect By 
usmg local natives, we will have an expertise of the bay conditions and may also learn 
mformatlon about what concerns he or she may have about the envrronment A samplmg 
tecbmcian Will be hrred and Will hkely be a native tnbal member 

PROJECT DESIGN 

A. Objectives 

1 Collect and analyze sediment samples for evaluation of contaminants m Resurrection Bay 
2 Increase awareness of tnbal members and residents of the envrronmental quality of 

Resurrection Bay 

B. Methods 

This project IS mtended to be a screemng process for contammants of concern It will gtve a 
good mdtcabon of what contammants are present and tfthey are present in quantities that may be 
problematic The expense ofthe laboratory analysts hmlts the number of sample sites to a 
quantity that may not be statistically sigruficant, but nonetheless Will be an excellent md1cation 
of whether or not there should be concern and If further mveshgation IS warranted 

The ProJect Leader and Samplmg Technician will finaltze the selection of samplmg pomts 
These pomts wtll be based upon several factors hsted below 

Pollutwn Sources Most samples will be collected m proximity to known or suspected 
pollution sources 

Baselme Poznts Several samples Will be collected from areas where contammatton ts 
unhkely These samples will provide a basehne from wluch 
contammated samples can be compared 

Feaslblbty Sample locations Will have to take mto account feasibility Locations such 
as 10 feet away from a crwse ship, and samples m very deep water Will be 
too nsky or difficult to attain Tentative samplmg sttes are shown m Ftgure 
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2 on page 6 Sample locatiOns may also be modified m the field to accommodate 
unforeseen problems With obtammg samples such as a rocky bottom 

Samples collected Will be analyzed for contammants hsted on page 7 

Tribal members and the pubbc Will be able to find out about tlns project by newsletter articles, 
newspaper articles, meetmgs, and reports QNT has a monthly newsletter that IS d!stnbuted to all 
tnbal members and mterested persons Regular articles will be published trackmg the progress 
of the project The Seward-Phoemx Log IS a weekly newspaper servmg the Seward area This 
project Will be high profile and will hkely have articles wntten by newspaper staff and/or 
contributed by the PL or ST QNT has quarterly potluck dmners that are well attended and are a 
great place to dtstnbute mformatlon, gather feedback and answer questions There Will also be 
an end of proJect meetmg for the tnbe and commumty At this meetmg Will be a presentation of 
the results of this project and what steps Will be taken as a result of the out come 

A webstte will be created as an m-kmd semce The website Will mclude maps, reports, and data 
that can be downloaded and used by scientists, natives, students, and residents for research or 
therr own use (Letter of Commttment m Appendix D) 

QNT also proposes to send the results of this project to regulatory agencies and envrronmental 
action groups If problems eXIst we Will work With all mterested parties to try to come up with 
soluttons to benefit the Tnbe, the residents of Seward, and all Alaskans 

C. Cooperating Agenc1es, Contracts, and Other Agency Assistance 

not applzcable 

SCHEDULE 

A. Measurable Project Tasks for FY 02 (October 1, 2001- September 30, 2002) 

FY02 
Jan-Feb 2002 
Feb-Apr 2002 
Mar-Apr 2002 
May-July 2002 
Aug-Sept 2002 
FY03 
Sept-Oct 2002 
Nov2002 

Prepared 4/10/01 

Hire Sampling Tecbmc1an 
Plan Sampling & Develop Samplmg Protocol, Post info on webstte 
Purchase Supplies, Contract Boat, Contract Lab 
Collect Samples & deliver to lab for analysts 
Compile & Analyze Data, update webstte 

Prepare maps and final report, update website 
Hold commumty meeting for dtssemmatton of matenals and final report 
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F1gure 2 
Tentative Samplmg Locations 
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Contammants of Concern 
SymboV Allalyte Name Probable Source 

AbbreVIation 
Ag Silver 
A1 Alum mum 
As Arsemc 
Be Beryllium 
Cu Copper 
Cr Chrollllum 
Cd Cadnuum 
Fe Iron 
Hg Mercury 
K Potassmm 
Mg ~gnestum Run-off from lndustnal Areas 
Mn Manganese Waste-water Dtscharge 
Mo Molybdenum Storm Run-off 
Na Sodtum lllegal Dumpmg 
Nt Ntckel 
p Phosphorous 
Pb Lead 
Sb Antunony 
Se Selemum 
Sn Tm 
Sr Strontium 
Tt Tttamum 
v Vanadtum 
Zn Zmc 
NH4 Ammoma fishenes 
cohform Total Cobform residential septic tank leakage 
Oti&Grease harbors, boats, natural oil seeps, ptpehne leaks 
TotalPHC Total Petroleum Restdual od from Exxon Od Sptll 

Hydrocarbons Natural petroleum seeps 
PAH Polyaromatlc Ballast/Bdge water from shtps 

Hydrocarbons Storm run-off from roads 
N Nttrate + Nrtnte 
Cl Free Chlonne Water & Sewage Treatment, Od refmmg 

Restdual 
pest Organochlonne Local and Global use 

Pesbctdes 
Dtoxm pesttctde sttll used m parts of the world 
PCB Total Polychlonnated Used m electrical transformers (not locally) 

btphenyls 
DDT Tnchlorodtphenyl pestictde still used m some parts of the world 

dichloroethane 
DDE Dtchlorodtphenyl DDT degradation product 

dtchloroethylene 
DOD Dtchlorodtphenyl DDT denvabve of metabolite 

dtchloroethane 
furans Pesttctdes still used m parts of the world mtgratmg to 
toxtphene polar regions 
heptachlor 
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B. Project Milestone and Endpoints 

1 Prepare to sample 
o Completed when personnel lured, boat & lab contracted, eqmpment purchased, samplmg 

protocol created 
0 Expected date of completion for tins nnlestone Apnl2002 

2 Collect Samples 
o Completed when all samples have been successfully completed and dehvered to the 

laboratory withm appropnate t1me 
0 Expected date of completion for tins nnlestone July 2002 

3 Fmal Reports, DISsemmate mformahon to public 
o Completed when data has been analyzed, maps created, reports fm.tshed, website 

updated, pubhc meebngs held 

C. Completion Date 

The final reports and meetmgs wtll be held m November 2002 

PUBLICATIONS AND REPORTS 

All resultmg data and mformation Will be compiled mto an end report. Thls report wtll be 
available for pubhc use The mformatlon will also be pubhshed on the mtemet on the proJect's 
website All mformation would also be avwlable for news agencies, state & federal regulatory 
bodies, envrronmental action groups, etc 

PROFESSIONAL CONFERENCES 

The ProJect Leader Will attend the Nattonal Tnbal EnVIronmental Council meetmg m the Spnng 
of 2002 Smce the proJect will not yet be started at tins 1lme, the partlctpation Will be hm1ted 
However, tfthe funders ofthls proJect would rather the travel to tb.ls meetmg be done m 2003, a 
presentation could be prepared The locatlon of thts meetmg for 2002 and 2003 ts yet unknown 

COORDINATION AND INTEGRATION OF RESTORATION EFFORT 

The Resurrection Bay Contammant Survey wtll be a htgh profile project m the commun1ty of 
Seward and posstbly throughout Alaska The findmg of stgmficant levels of contammants will 
hetghten awareness of conservation and pollution reduction The findmg of httle contammants 
wtll provtde the tnbal members, Seward residents, and others a newfound opttnnsm m the health 
of the bay and the foods that come from It 

The community and native mvolvement m this project wtll bnng a better understandmg and 
respect for the sctentlfic commUDity's and EVOS Trustee Council's misston to enhance 
subsistence, momtor pollution, and mcrease mvolvement of the tnbes and residents of the 
affected areas 
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PROPOSED PRINCIPLE INVESTIGATOR 

Name· Paula Homan 
Affiliation Envrronmental Ltatson!EVOS Commumty Facilitator for Qutekcak Native Tnbe 
Mailing Address P 0 Box 1467, Seward, AK 99664 
Phone Number (907) 224-3571 
Fax Number (907) 224-5874 
Ematl Address homan@ptialaskanet 
resume m Appendix B 

OTHER KEY PERSONNEL 

Samplmg Techmc1an Native Hrre 
Thts position will assist the Project Leader m plannmg and execUb.ng samplmg 
Tins position wtll hkely be a native lure or tnbal member 

Tnbal Adnumstrator Jeanne Galvano 
Thts position works under the direction of the Qutekcak Native Tnbe and will coordmate fiscal 
management, grant admmtstratlon, data documentation and report preparation 

Hatchery Drrector Ron Long 
Thts positiOn wtll provtde support m any or all actiVIties 

LITERATURE CITED 

ArtJ.eles ineluded m Appendtx A 
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FY 02 EJ«ON VALDEZ TRUS :;QUNCIL PROJECT BUDGET 
October 1, 2001 - ,;n~~Jiember 30, 2002 

me Equivalents {FTE) 

Comments: 
FY03 amount will be for final report maps. meeting. on d. if necessary, long-term storage of samples. 

Indirect Cost covers fringe benefits, Tribal Counil oversite. insurance. office space. supplies, and equipment. 

Other Resources: S2.51n-kind contribution of website. $2.0 discount from laboratory. Letters of commitment in Appendix C 

FY02 

Prepared: April1 0. 2001 

Project Number: 02_hb\..!,. e,c.tA 
Project Title: Resurrection Bay Contaminant Survey 
Name: Qutekcak Native Tribe 

FORM4A 
Non-Trustee 
SUMMARY 

1 of4 



FY 02 EXXON VALDEZ TRUS ~OUNCIL PROJECT BUDGET 
October 1 2001 ~ uct->.ember 30 2002 

40 26 00 

06 40 00 

04 40 

Seward to Anchorage for Sample Delivery 0 2 

Seward to National Tnbal Environmental Counal 
(locat1on yet unkown) 

there IS no place to Include mileage 1t has been Included 
perd1em 

FY02 

Prepared Apnll 0, 2001 

Project Number 02_ 
Project T1tle Resurrection Bay Contamtnant Survey 
Name Qutekcak Nat1ve Trtbe 

1 7 01 

FORM4B 
Personnel 
& Travel 
DETAIL 
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Contractual Costs 
Descrtotton 

Boat Contract 

FY 02 EJ«<N VALDEZ TRUS 
October 1 2001 

;QUNCIL PROJECT BUDGET 
ember 30 2002 

Lab Contract-Analybca laboratory 1n Anchorage Will perform analysts on 20 samples for the 
contammants hsted on page 7 Quote ts tn AppendiX C 

I~Jommodlties Costs 
IDescnotlon 

Personal Protection Equipment- gloves coveralls rarnsurts 
Hee:vy Duty Cable 
Temperature/pH Meter 
Miscellaneous - detomzed water duct tape buckets log books 

Proposed 
FY2002 

11 0 

39 4 

Contractual Total $50 4 
Proposed 

FY2002 

05 
04 
05 
22 

Commodities Total $3 6 

FORM4B 

FY02 
ProJect Number 02_ Contractual 
Project T1tle Resurrection Bay Contammant Survey &Commodttt 
Name Qutekcak Nattve Tnbe es 

Pre ared A rd 1 0 2001 p p 
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FY 02 E)(J(ON VALDEZ TRUS 
October 1 2001 

~OUNCIL PROJECT BUDGET 
tember 30 2002 

Posttlomng System 
Programs for Mapptng 

FY02 

Prepared Aprll1 0 2001 

ProJect Number 02_ 
ProJect T1tle Resurrection Bay Contammant Survey 
Name Qutekcak Nat1ve Tnbe 

2 
1 
1 
2 

FORM4B 
Equ1pment 

DETAIL 
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Appendix A 

Supporting Articles 



Federal funds will pay for contammant study 

The Associated Press 

(Published December 18, 2000) 

Half a million dollars m federal money has been allocated so that Alaska tribes can work 
with state government to research contammants 

The Agency for Toxic Substances and Disease Registry recently received the money, 
spearheaded by Alaska Sen Ted Stevens, for the yearlong study 

Researchers have met with several state, federal and Alaska Native organizations to 
begm determmmg what the focus of the study should be and whether It Will be 
statewide or rurally centered 

The Atlanta-based agency works closely With the Centers for Disease Control and 
Prevention Organrzed m 1985, the agency's mamJob Js to Identify commumtres where 
people have been exposed to hazardous substances m the envrronment and to 
recommend actions to protect them 

Research m Alaska will look at possible contammants m people, subsistence foods and 
the land, organrzers sard 

Several studies m recent years have shown a growmg concern over contammants 
migrating northward Of greatest concern are persistent organic pollutants, which 
mclude DDTs, PCBs and dioxms 

These toxms don't break down as qmckly m the Arctic, accordmg to a study conducted 
by state, federal and Native orgamzations that was released m September 

As the contammants flow m the arr and water, they get mto the food cham and are 
eventually eaten by fish, sea mammals and brrds 

The study showed that toxms are already affecting these foods Adak Island sea otters 
have DDT concentrations up to 36 tunes greater than sea otters m Southeast Alaska 

In peregrme falcons along the Intenor and Arctic regions, mercury was reported at high 
enough levels to be harmful to reproduction Studies have found elevated DDT levels m 
Aleutran bald eagles, PCBs and pesticides m beluga whale blubber, and persistent 
organic pollutants m Western-area Steller sea Irons 

When these foods are eaten by mdigenous peoples, contammants are transferred 

The nsk of contammation doesn't seem to be as great m adults as m therr children, the 
study sard Unborn children, mfants and nursmg babies receive toxms through therr 
mothers 



PESTICIDES MAY INHIBIT SALMON DEFENSES 

The Associated Press 

(Published August 2, 2000) 

Seattle-- Low levels ofpestictdes can keep salmon from smellmg properly, blockmg their 
ability to detect predators, catch prey and return to their native streams, new research suggests 

The research, done at the NatiOnal Marme Ftshenes Service, IS scheduled for publication 
m the Canadian Journal ofFtshenes and Aquatic Sciences m September It suggests 
that reducmg or elrrnmatmg pesticides and other pollutants m fresh water may be an 
Important factor m restormg salmon, satd John Stem, director of the service's 
Environmental ConservatiOn DivisiOn 

"We need to be cogmzant of the posstble effect pesticides have," Stem said Tuesday 

Salmon rely heavily on their sense of smell Pesticides can plug up their noses, Stem 
satd 

When a salmon's skm IS punctured -- such as when one IS eaten -- It releases a scent 
mto water that alerts nearby salmon to the presence of danger The natural response 
of the other salmon IS to freeze m the water and slowly smk until the danger passes, 
Stem smd 

But when salmon have been exposed to low levels ofpesttctdes, whtch can be found m 
many Northwest waters, they do not respond that way They srrnply contmue feedmg, 
makmg them more likely to be ktlled by a predator, Stem satd 

Researchers compared the reactiOns of Pactfic salmon exposed to dtazmon with those 
not exposed Diazmon IS commonly used m back yards and on farms to kill msects, and 
can reach streams when washed away by ram Levels of pesticide used m the tests 
were comparable to levels that the U S Geological Survey has routmely found m 
Western streams, Stem smd 

The Seattle-based researchers focused on salmon's antipredatory behaviOr, but the 
evidence also suggests pesticides could affect other survival mstmcts, Stem satd The 
fish rely on their noses to feed, mate and possibly to fmd their way back to their native 
streams, where they spawn 

The research was prompted by Bntlsh studies of Atlantic salmon that showed four 
pesticides, mcludmg diazmon, rrnpaired the fish's matmg behaviOr, he satd 

One of the Bnttsh researchers, Andrew Moore of the Centre for Envirorrrnent, Fishenes 
and Aquaculture Sctence, presented fmdmgs at a meetmg m Seattle this week He satd 
that pesticides mhibit a male salmon's sense of smell, and thus Its abthty to detect that 
a female IS ovulatmg and ready to reproduce 

Environmental groups, mcludmg the Seattle-based Washmgton Toxtcs CoalitiOn, have 
filed papers saymg they mtend to sue the federal Environmental ProtectiOn Agency 
unless It directly addresses the Issue The EPA has 60 days to respond An agency 
spokesman declmed to comment 

PreviOusly, officmls determmed safe levels of pesticides by seemg what concentratiOn 
would kill the fish 

"The EPA has not looked at the subtle effects of pesticide on salmon," Enka Shreder, 
staff scientist at the Toxics CoalitiOn, told the Seattle Post-Intelligencer 

But Heather Hansen, e:x.ecutive director of Washmgton Fnends of Farms and Forests, 



2 CRUISE LINES CITED BY EPA FOR FOULING AIR 
FINES URGED FOR PRINCESS, NORWEGIAN 

By Paul Queary 
The Associated Press 

(Published August 4, 2000) 

Juneau -- Two cruise lilles face filles for VIOlatillg Alaska's clean-arr laws last 
summer, the Envrronmental ProtectiOn Agency announced Thursday 

The EPA recommended $110,000 ill CIVll filles for Prillcess Cruises and a $55,000 
penalty agaillst Norwegian Cruise Lille for viOlatillg smokestack emissiOns standards 

"Pollutillg the very envrronment from which these compames profit Is completely 
unacceptable to Alaskans," smd Marcia Combes, drrector of the EPA's Alaska office 

Sundar complamts agamst Carnival Cruise Lme, Holland Amenca Lrne-Westours and 
Celebnty Cruises are m the works, smd Steve Torok, the EPA's semor 
representative ill Juneau 

Cruise ships generate therr own power while m port, and the smoke from therr 
engilles can be seen bUildillg up under the low clouds that often cover Southeast 
Alaska 

The federal agency took over enforcement of the state's marille vessel emission 
standards last year after budget cuts forced the Department of Envrronmental 
ConservatiOn to abandon Its own momtorillg program 

Trailled observers momtor smokestacks to measure opacity, or how difficult It IS to 
see through the smoke In general, VISible emissions from a ship cannot reduce 
VISlbi!Ity above the stack by more than 20 percent Ships are allowed to exceed 
those standards for bnefpenods while docked and for longer stretches when 
maneuvenng ill and out of port 

The Sun Prillcess viOlated standards Aug 16 while docked ill Seward, the EPA smd 
Illegal smoke was spotted Sept 18 over the Dawn Prillcess, also ill Seward 

"It's regrettable that we had these illstances," said Dean Brown, executive VIce 
president of Los Angeles-based Prill cess Cruises "They're both really due to 
technical and operatiOnal Issues that we're takillg steps to resolve " 

Brown smd mcreases ill smoke can be caused by generators and bmlers startmg up 
and by testillg of eqmpment durillg mailltenance Also, hke many other cruise ship 
illdustry officials, Brown was dubious about the visual momtorillg 

"Unfortunately, the method IS very technical and has a lot of requrrements to It and 
IS not precisely scientific," Brown said 

The Norwegian Dynasty was cited for viOlatiOns m Juneau on Aug 28 

"Because It's pendmg htigatiOn, It's our company pohcy not to comment," said Jorge 
Martmez, a spokesman for M1am1-

based Norwegian Cruise Lille 

Both compames have 30 days to respond to the adm1mstrat1ve complamts They 



saxd people should not JUmp to conclusions Her group promotes the responsible use of 
pesticides 



Native groups seek Arctic toxm study 
Pollution nsmg m North's food cham 

By Doug O'harra 
Dmly News Reporter 

(Published October 13, 2000) 

The hst of chemicals reads hke the keywords m some ecological mghtmare PCB, DDT, 
HCH, dtoxm, arsemc, cadmmm 

But these dangerous contammants --persistent orgamc pollutants and heavy metals -
aren't restricted to some rumed wasteland on another contment 

Over the past decade, scientists workmg m many separate studies have documented 
their mcreasmg presence m Alaska's air, water, wtldhfe and people They rarely appear m 
concentrattons that directly threaten human health, and doctors say Alaskans should 
contmue to eat wild foods 

Yet the stubborn presence of these pollutants m the Arctic environment rmses a 
catalog of unanswered questions about long-term effects 

"These contammants are commg here from thousands of miles away, and over time they 
are accumulating m the food cham," smd Alaska Lt Gov Fran Ulmer "For people who 
consume these foods -- the seal and the whale and the birds and the fish -- we need 
to know more " 

"The fact that we're fmdmg any of these chemicals that aren't used m the Arctic m the 
Arctic IS alarrnmg," added Carl H1ld, from the Institute for Circumpo Jar Health Studies at 
the Umvers1ty of Alaska "When we're fmdmg them m t1ssues and umb1hcal cord blood, 
that's alarmmg " 

Faced w1th evidence that these potentially toxiC substances w11l contmue to spread 
through the Arctic envrronment, a coahtwn of 12 government agenc1es and Native 
groups on Thursday called for a comprehensive U S program to track the pollutants, 
document their effects and figure out the nsks 

The program would coordmate research and momtormg, draw on traditiOnal Nattve 
knowledge and observatwns, educate people on nsks, and work With other Arctic 
nations to elirnmate the chemicals' use 

"An organized, systematic approach ts needed," stated a report released Thursday by 
the Intenor Department, the state Department ofEnvrronmental Conservation and 10 
other agencies and orgamzattons "As many other Arctic countrtes have done, the 
Umted States should estabhsh a fully funded Arctic contammants program " 

"Somethmg ts happenmg m Amenca's Arctic, and we need to find out what 1t 1s," added 
Lisa Gmde, Intenor deputy assistant secretary for pohcy management, speakmg at a 
press conference m Washmgton, D C 

Alaska Gov Tony Knowles on Wednesday announced a Cabmet-level team to study the 
report and come up with a plan of actiOn this wmter 

"We have to determme what are the nght questiOns to get us the 11ght answers," sa1d 
DEC commtsswner Michelle Brown "We're m th1s for the long haul" 



Among other actiOns, Knowles also said he would ask President Clillton to take a strong 
stand on an illtematwnal treaty that would ban 12 of the most senous organic 
pollutants Fillal negotiatiOns among 120 countries will take place ill South Africa ill 
December 

On Thursday evenillg m Barrow, Ulmer presented the report and Its recommendatiOns to 
the Arctic Council, which compnses the countries that border the Arctic Ocean Next 
week, many of the report's authors plan to discuss the threat of contamillants ill a 
panel discussion at the Alaska FederatiOn of Natives convention ill Anchorage 

"I thmk that the state can play a leadership role ill brillgillg groups together," Ulmer 
sa1d "Right now, there are many different actiVIties, but they're disconnected" 

Still, Ulmer and Brown noted that ultimate solutiOns may he outside Alaska, that 
Alaskans, ill a sense, are "victims" of practices ill other parts of the world 

"The state can only do so much," Ulmer said "It Isn't just a state problem It's a 
natiOnal problem, and It's an illtematwnal problem " 

The report climaxes a decade-long realizatiOn that Willd and ocean currents have been 
transportillg to Alaska PCBs, or polychlonnated biphenyls, the pesticide DDT, as well as 
dwxms, furans and chlordane 

PCBs, a large family of chemicals used ill electrical transformer mls, plastics and paillts, 
have been banned ill the Umted States sillce 1979, but they're still used ill Asia Most 
uses of DDT ill the Umted States were halted ill 1972, but the illsecticide IS still used 
outside the country, especially ill places battlillg outbreaks ofmalana 

Sillce the late 1980s, studies have found the elevated levels of the chemicals ill w1de 
range of animals sea otters, seals, walruses, killer whales, peregrille falcons, northern 
fur seals and bald eagles 

"While we have a lot of research on what Is happenillg to these ammals, we don't know 
a lot about what happens to the people who are eatillg them," Brown said "We don't 
know what IS happenillg at the end of the fork " 

Still, experts say traditional food remams a healthful chmce because tests have shown 
levels of pollutants to be very small 

"I want people to understand that our Native commumties are not gomg to stop eatmg 
traditional foods," said Patricia Cochran ofthe Alaska Native Science Commission "The 
foods feed not only the health of our bodies, but they feed the health of our spmts " 
Brown, the DEC commissioner, added "What we really have here IS a blessillg We have 
an early wammg sign A lot of the world didn't have that " 

Reporter Doug O'Harra can be reached at do'harra@adn com 



Crmse ships tank new tests 
Discharges exceed legal limits 

By Paula Dobbyn 
Da1ly News Reporter 

(Pubhshed October 24, 2000) 

A stew of heavy metals, fecal coliform and total suspended solids m excess of legal 
hnuts has turned up m the latest dtscharge samples taken from three crmse ships 
operatmg m Alaska waters, accordmg to documents obtamed Monday from the Alaska 
Department ofEnvrronmental ConservatiOn 

The fecal coliform count m one sample exceeded 2 4 million colomes per I 00 m1lhhter 
sample, accordmg to the DEC Federal law bars fecal coliform from bemg higher than 200 
colomes m a sample that size, said Deena Henkills, DEC water quality chief Fecal 
coliform ts a bactena found m human waste 

In addition, d1-n-butylphthalate, a chemical often used m plasttcs manufacture, showed 
up ill one shtp's dtscharge m an amount almost three trrnes higher than what the federal 
government constders safe, the documents illdtcate Because of tts potenttally lethal 
health and envrronrnental effects, the U S Envrronrnental ProtectiOn Agency ranks 
dt-n-butylphthalate as a "pnonty pollutant " 

The banned pesttctde heptachlor was not detected ill this latest round of samplillg, 
although It did show up m three tests ear her this month, accordmg to state 
envrronrnental offictals The names of the ships illvolved are withheld from the public 

The wastewater of all 21 foreign-flagged cruise ships plyillg Alaska waters was tested 
this summer to see what It contams The crutse illdustry agreed to the tests voluntanly 
amtd public concerns about how the mcreasmg number and size of crutse ships might be 
affectillg the envrronment 

Of the 36 samples of sewage taken as of last week, not one fully complied w1th federal 
standards and more than 70 percent of stnk and galley water -- also called gray water 
--had levels of fecal cohform that far exceeded standards, wrote Gov Tony Knowles ill 
a recent Los Angeles Trrnes opmwn column 

"Current federal law IS nddled with loopholes, and enforcement IS poor, while states are 
demed the authonty to momtor and enforce compliance The drrty secrets of cruise 
ships, most of which sail under flags of countnes like L1bena and Panama for tax 
advantages, should not be allowed to h1de behmd illternattonallaw," Knowles wrote The 
governor has asked cnuse-shtp compames to meet With hrrn on Nov 13 to explam the 
test results and therr plans to fix the problems 

State officmls say the test results pomt to a pattern that causes concern tf not alarm 
The pattern illdicates that crutse-ship wastewater contams high fecal cohform counts, 
combmed With metals such as copper, lead and zmc, as well as the occasiOnal pnonty 
pollutant such as d1-n-butylphthalate 

"It's srrntlar to what we've seen before My bottom lme IS that I remaill concerned, but 
1t's too soon to draw conclusiOns Obv10usly we have a fecal coliform pattern and we're 
seeillg metals m the water farrly consistently," smd Davtd Rogers, a DEC water-quahty 
manager 



Michael Crye, president of the InternatiOnal Council ofCrmse Lmes, said he had not yet 
seen the results so could not comment on them specifically But the Arlmgton, 
Va -based trade associatiOn supports enhanced analysis of crmse-sh1p discharges to 
get a better understandmg of what they contam, Crye said ICCL has doubts about 
whether heptachlor was actually found, he said 

The mdependent contractor hrred by the state, the mdustry and federal government to 
carry out this summer's testmg said he's also somewhat skeptical about whether the 
heptachlor results were accurate A Colorado laboratory analyzmg the crmse-sh1p 
samples IS recheckmg 1ts heptachlor results to see 1f anythmg could be awry, said David 
Eley, a former Coast Guard port captam m Juneau who now runs Cape Decision 
InternatiOnal Services, a consultmg busmess 

The tests have not turned up any evidence ofphoto-processmg chemicals or 
dry-cleanmg solvents, chemicals that Royal Caribbean Cruise Lmes admitted to dumpmg 
m Southeast waters m 1994 and 1995 The company pa1d Alaska a $6 5 mi!hon fme last 
year 

The Coast Guard, meanwhile, IS awa1tmg the last batch of test results before Jssumg 
vwlat10n notices on several cruise ships that had malfunctJonmg sewage treatment 
systems th1s summer, sa1d Rob Lorngan, the federal agency's port captam m Juneau, on 
Monday After the frrst test results showed h1gh fecal cohform levels, Coast Guard 
mspectors boarded five ships and found evidence of mechanical difficulties With the 
onboard sewage eqmpment 

The five sh1ps that will receive vwlatwn notices are the Ocean Prmcess, Ryndam, 
Norwegian Sky, Galaxy and Volendam, Lorngan sa1d 



Oil leak tracked to hole m Cook Inlet p1pelme 
SHEEN Unocal diVers find hole smaller than a quarter-mch m pipe 

By Jon Little 
Daily News Penmsula Bureau 

(Published February 17, 2001) 

Soldotna-- The source of a Cook Inlet mlleak, and the resultmg week-long shutdown 
ofUnocal's Dolly Varden productiOn platfonn, was traced Thursday to a hole smaller 
than a quarter-mch man undersea p1pelme 

Divers were able to pmpomt the hole, but Ice floatmg m the Inlet made 1t unsafe for 
them to conduct further testmg that would help Uno cal figure out how to fix 1t, 
company spokeswoman Roxanne Smz said 

Unt1l the !me 1s fixed, Unocal will send crude ml through a natural gas !me that leads to 
the platfonn, Smz said It IS a fanner oillme, so Unocal made the switch w1th mmor 
modificatiOns at either end, she said 

Before the platfonn shut down for testmg, 1t was pumpmg 3,800 barrels of ml a day, she 
said 011 was flowmg through the alternate p1pelme Thursday, but productiOn was still 
rampmg up 

Smz said she couldn't provide a cost estimate for the spill, but Said 1t would run higher 
than the weeklong loss of oil revenues After this leak was discovered, Unocal sent 
crews to test SIX of Its eight undersea p1pelmes and additional crews to the Dolly Varden 
platfonn, she sa1d 

The company will test Its remammg two Inlet p1pelmes once the weather wanns up, she 
said Testmg IS done by pumpmg lmes full of seawater and gaugmg the pressure The 
last two hnes run nght up a beach, and the sea water would freeze m wmter 
temperatures, she said 

Officials at first thought a milky sheen that appeared near the platfonn on Feb 5 might 
have come from the natural gas p1pelme that runs between the platfonn and the Tradmg 
Bay productiOn fac1hty on the west shore of the Inlet 

But that !me tested clean, and further tests md1cated the platfonn's crude oil p1pelme 
was losmg pressure 

Smz has smd the amount of 01! believed lost 1s small, possibly 2 to 20 gallons 

Most of Unocal's Cook Inlet p1pelmes were bmlt m the 1960s The newest, connectmg 
the Steelhead platfonn, was bmlt m 1986 In 1999, a leak m a p1pelme to the company's 
Dillon platfonn spilled about 460 gallons of 01! and created a sheen 10 miles long 

Reporter Jon Little can be reached atjhttle@adn com or at 907-260-5248 



BIGGER CRUISE SIDPS MAY MEAN MORE TOURISTS 

The Associated Press 

(Published September 21, 2000) 

Ketchikan -- Cruise ships may brmg more passengers to Alaska next year as 
companies replace older ships with larger vessels, an mdustry official said 

W1th two weeks left m the summer season, about 630,000 people VISited Alaska this 
year by cruise ship, said John Hansen, president of the North West CrutseShtp 
Association 

Hansen told the Southeast Conference this week that most satlmgs were full and 
said he expects even more people to come next year as the maJor lmes mcrease 
capacity by about 7 percent 

The total number of ships won't change, Hansen told the gathenng of local 
government officials from around Southeast Alaska, but btgger vessels will 
accommodate more people 

Carnival Cruise Lmes IS replacmg the agmg Jubilee with the larger Carnival Spmt, 
Celebnty Crutse Lmes IS replacmg the Galaxy With the Infmtty and Royal Canbbean 
Cruise Lme IS mtroducmg a thrrd ship called the Radiance of the Seas, Hansen said 

Meanwhile, Prmcess Cruises IS takmg the Sky Prmcess out of Alaska, leavmg the 
company With only five shtps operatmg m the state 

Holland Amenca Lme IS retrrmg the Nteuw Amsterdam and replacmg her with a new 
sh1p called the Zaandam, while Radisson Seven Seas IS replacmg the Seven Seas 
Navigator With the larger Seven Seas Manner this commg year 

The Infm1ty and the Radiance of the Seas will both have gas turbme engmes 
mstead of the conventiOnal dtesel-burnmg engmes, Hansen said The new engmes 
are part of a gradual trend toward technology designed to ease the mdustry's 
occasiOnally troubled relatiOnship With Southeast Alaska commumt1es 

The mdustry took a scathmg attack from Gov Tony Knowles last week over results 
of wastewater samplmg this summer Knowles called the results, which showed 
widespread vwlatwns of state and federal water quality, a disgrace 

Hansen told hts Southeast Conference audtence that the crutse lmes Immediately 
began workmg wtth the Coast Guard and other agencies to fmd out tfthere 
problems With on-board treatment systems 

And he said compames are researchmg and testmg new technology to lessen water 
and air emissions 



CRUISE LINE DENIES ILLEGAL DISCHARGES 

By Paula Dobbyn 
Daily News Reporter 

(Published August 12, 2000) 

An envrronmental group's allegatiOn that the cruise ship Galaxy may have vwlated 
state water pollutiOn standards Is "dubious and unsubstantiated," accordmg to 
Richard E Sasso, president of Celebnty Cruises Regardless, federal and state 
authontles will board the ship m Juneau on Sunday to mspect 1t 

The Miami-based cruise company Issued a statement Fnday saymg that after 
thoroughly rev1ewmg the ship's logs It found no evidence that any vwlatwn took 
place on May 29 A company spokesman said mterv1ews w1th the ship's crew also 
revealed that no Illegal discharges occurred 

A Hames orgamzatlon, Campaign to Safeguard Amenca's Waters, pehtwned the 
Alaska attorney general this week to charge Celebnty Cruises and Its parent 
company, Royal Caribbean, for d1schargmg pollutiOn mto the water near Hames The 
group based the allegatiOn on the testimony of a family that says It watched a 
frothy, white substance wash up on the shore m front oftherr house after the 
Galaxy made a turn m Lyrm Canal and maneuvered mto port Joey Jacobson, 16, 
took photographs of the discharge and turned them over to Gershon Cohen, a 
clean-water advocate who heads the envrronmental group 

"Allegations ofth1s sort, made m this public manner, do little to advance the 
rrnportant cause of envrronmentahsm m Alaska, or to be farr to a company that has 
worked hard and mvested heavily to protect that envrronment," Sasso sa1d 

The Coast Guard and the Alaska Department ofEnvrronmental ConservatiOn will 
check the log books, mterv1ew the crew, talk to the Jacobson family and anyone 
else who may have Witnessed the alleged mc1dent, said Mike Conway, a DEC 
manager Coast Guard Capt Ed Page said It will be hard to prove an envrronmental 
crrrne took place Without any discharge samples 

It's rrnperatlve for people to report suspected pollutiOn problems rrnmediately and 
take samples 1f at all possible, said Conway 

"The Coast Guard and the state will drop what they're domg and respond nght 
away," he said 

Reporter Paula Dobbyn can be reached at pdobbyn@adn com or 257-4317 

REPORTING WATER POLLUTION 

To file a report of suspected water pollutiOn, contact the Coast Guard's NatiOnal 
Response Center at I -800-424-8802 In Southeast Alaska, reports can also be 
made to the Department of Envrronmental ConservatiOn's response office at 
1-907-465-5340 After bus mess hours, call the Department of Public Safety's 
24-hour hotlme at 1-800-478-9300 



DEC ACCUSES LINERS OF POLLUTION 
CRUISE COMPANIES DENY THEIR SHIPS 
PUT OUT TOO MUCH SMOKE IN JUNEAU 

By Paula Dobbyn 
Dally News Reporter 

(Published August 19, 2000) 

Cruise ships Illegally polluted Juneau's arr on 15 occasions smce mid-July, state 
envrronmental officials said Fnday 

The Alaska Department ofEnvrronmental ConservatiOn Issued vwlatwn notices to 
Prmcess Cruises, Norwegian Crutse Lme, Holland Amenca Lme, Crystal Cruises, Celebnty 
CruiSes and Carnival Cruise Lmes The nottces allege 11 sh1ps owned by these 
compames emitted smoke m excess of what's allowed under state clean-arr laws The 
companies have 30 days to respond and submit a plan for correctmg the problems 

The DEC will refer the matter to the attorney general for possible civil action after the 
cruise-ship season ends, accordmg to the agency 

Cruise-line officials expressed disappomtment and noted that vwlatlon notices are not 
convictwns One questiOned the accuracy of the DEC smoke readmgs 

The state actwn Fnday comes amid mcreasmg scrutmy of a rapidly expandmg mdustry 
The number of cruise-ship passengers to Alaska has swelled from an estrrnated 237,000 
m 1990 to an expected 632,000 this summer, w1th newer and larger ships on order 

This month the federal Envrronmental ProtectiOn Agency recommended that Prmcess 
pay a $110,000 civil fme and Norwegian Cruise Lme $55,000 for atr-quahty VIolations m 
Seward and Juneau last summer The agency hkely Will announce new arr-quahty 
v1olattons agamst four cruise ships next week for mc1dents this summer, said EPA 
mvestigator John Pavitt on Fnday He said he wouldn't name the ships before the 
agency Issues the nottces 

The 15 Vlolatwns were based on 81 VIsual exammatwns of cruise ship em1sswns so far 
this summer 

"We do fmd some mconsistencies," said Enc Elvejord, spokesman for Holland Amenca 
ElveJord said the cruise !me would further examme Its emissions logs and discuss the 
matter with the DEC, but It has already Identified some aspects of the DEC readmgs 
that appear to conflict with mforrnatlon compiled by the sh1p He didn't provtde 
specifics 

"All I can say Is It's regrettable that we have these alleged viOlations We'll compare our 
data to therr data and go from there," satd Joe Valentt, Crystal Cru1ses semor vice 
prestdent 

Unhke power plants, factones and other stationary sources of arr pollutiOn, cruise shtps 
are not reqmred to have arr-quahty permits so they don't have to momtor thetr 
emtsstons or mamtam records, smd DEC arr perm1t manager John Kuterbach Many of the 
cruise hnes do voluntartly They have cameras and meters mstde the smokestacks that 
measure levels of carbon monoxtde, mtrogen ox1des, particulate matter and other 
substances entermg the envrronment Some, rncludmg Holland Amenca, have tramed 
momtors m Juneau and Skagway that "read smoke " 



Readmg smoke -- or measurmg opacity -- means a trailled eye examilles the smoke 
plumes comillg out of a stack and estlillates how much of the background landscape IS 
obscured Under state standards, VISibility may not be reduced by more than 20 
percent except for bnef penods while the ship IS tied up at the dock, or for slightly 
longer penods while maneuvenng 

Some cruise lilles have cnhc1zed the accuracy of opacity momtorillg, and dtd so agaill 
Fnday 

"Based on our expenences ill the past, readillg smoke IS a very subjective thillg," sa1d 
John Hansen, president of the Vancouver-based Northwest CruiseShip Association It 
can be mfluenced by weather, the tlille of day, the quality of the background agaillst 
which the smoke IS measured and other factors, Hansen said 

"Our member lilles have been workmg really hard to reduce the arr emissions and 
opacity Our illdustry objeCtive IS no viOlations," Hansen said 

Pubhc complaillts about arr and water pollutiOn from the large, foreign-flagged vessels 
have mounted ill recent years, along w1th calls for illcreased government oversight 

Kim Metcalfe-Helmar, a community actiVISt pressillg for tighter controls over the 
illdustry, was encouraged by Fnday's action 

"I'm glad they're doillg something about It," she said 

A cru1se-sh1p workillg group, convened by the state last fall to address pollutiOn Issues, 
has resulted ill some voluntary wastewater samplillg and arr quality momtorillg this 
summer, largely pa1d for by the cruise-ship mdustry 

The DEC's $250,000 smoke readillg program began on July 11 and will contillue for four 
more summers The money comes from a $6 5 million fille M1am1-based Royal Canbbean 
Cruises Ltd paid last year for dumpillg toxic chemicals illto the waters of Southeast ill 
the mid-1990s and then lyillg about It to mveshgators 



PRINCESS PLUGS PLAN TO CUT SIDPS' SMOKE 
CRUISE LINERS WILL USE CITY POWER AT DOCKSIDE 

By Paul Queary 
The Associated Press 

(Published September 29, 2000) 

Juneau -- In another btd to reparr the crutse shtp mdustry's tattered pubhc illlage m 
Alaska, Prmcess Crutses announced plans Thursday to plug shtps mto Juneau's 
power supply next year as a way to lessen the smoke that gathers m the capttal 
ctty's sktes durmg the busy tounst season 

The masstve shtps run therr engmes m port to generate electrtctty, and the exhaust 
from the engmes sometrrnes collects m a thick layer under Juneau's low-hangmg 
clouds 

Prmcess and five other hnes were ctted by the Alaska Department ofEnvrrmrrnental 
Conservation for arr quahty vtolatiOns thts summer Cru1se shtps' arr and water 
emtssmns have become a promment tssue m Alaska smce htgh-profile durnpmg cases 
became pubhc last year 

"Juneau's umque m that w1th the topography there and the clrrnate, you end up 
With thts VISible haze," smd Dean Brown, executive VICe president ofPrmcess 
Cruises "The local people there are affected by 1t, and they don't ltke It 

Brown sard bmldmg the eqmpment necessary to connect wtth local power at Its 
dock m Juneau wtll be a multilllrlhon-dollar mvestment, though he declmed to name a 
spectfic figure 

"It's really gomg beyond anythmg requrred by law," Brown said 

The power would come from the surplus generated by the Snettisham hydroelectric 
proJect south of Juneau, wh1ch normally generates far more power than the city 
uses 

The proposed deal between Prmcess and Alaska Electnc Ltght & Power allows the 
crutse !me to buy surplus power at 4 6 cents per kilowatt-hour, sa1d Peter Btbb, the 
ut1hty's consumer affarrs manager 

Snett1sham has a capactty of about 80 megawatts, and Juneau uses only about 45 
megawatts durmg the summer Brbb estrrnated a crurse shrp's consumption to be 
about 6 megawatts 

B1bb said shtps can produce therr own power at about 3 cents per kilowatt-hour, a 
figure Brown agreed w1th 

"At the rate they've quoted us, It wtll cost us more money to operate the ships wtth 
the shore power than tfwe were to generate the power ourselves," Brown said "It's 
potentially a couple of hundred thousand dollars a year" 

At 4 6 cents per ktlowatt hour, the crutse lme would pay the uttltty about $276 an 
hour The money would result m a savmgs to local ratepayers, who would rece1ve 
rebates, Brown and Btbb satd 



The proposal still must be approved by the Regulatory Commission of Alaska as well 
as the city of Juneau 

The ships would not have access to power from AEL&P's backup generators when 
power from the dam Isn't available, Bibb said Brown said the ships would rely on 
their own systems dunng outages 

"This energy that we're sellmg them would otherwise go over the dam and It's lost," 
Btbb said 

Btbb also cautiOned that Prmcess mtght also lose access to the power If a dry year 
produced too little water from snow and ram to run Snetttsham at capacity 

A spokesman for Gov Tony Knowles expressed cautious approval Earher thts month 
Knowles called on crmse lmes to use shore-side power, and he blasted them over 
wastewater samplmg that showed wtdespread vwlations of water quahty standards 

"The governor IS sttlllookmg forward to recetvmg a detailed report from the mdustry 
not only on therr arr emtsstons but also on the wastewater emissions," said Bob Kmg, 
Knowles' press secretary "It's one company addressmg one of the concerns about 
this mdustry " 

Robert Reges, a Juneau lawyer who works with Cruise Control, a group concerned 
about the mfluence of the boommg cruise ship mdustry, satd cruise lmes have 
reJected the 1dea m the past, saymg that restartmg engmes would cause more 
pollutiOn than runnmg them while rn port 

"Have they done any calculatiOns to see whether we're gomg to come out ahead or 
not?" Reges asked 

Brown said ships typtcally start one of therr engmes when leavmg anyway 



can pay the fmes or request a settlement conference If settlement talks fall, the 
cases would go to court Brown smd Prmcess Cruises has not decided how to 
respond 

The momtormg contmues this year, Torok said 

In June, smoke from four ships at the Juneau dock appeared to violate pollutiOn 
hrmts, EPA mspector John Pavitt smd Pavitt wouldn't name the ships because the 
data were still under review 

Also, the state IS conductmg ambient arr quahty tests m downtown Juneau this 
year to measure the ships' effect 



BILL LIMITS CRUISE SIDP DUMPING 

By Davtd Whitney 
Dmly News Reporter 

(Pubhshed July 29, 2000) 

Washmgton -- The Senate approved late Thursday an amendment to a Coast 
Guard bill that would fme crutse shtps as much as $25,000 a day If they dtscharge 
untreated wastewater or hazardous chemicals anywhere wtthm Alaska's Inside 
Passage 

Under current law, It IS legal for cruise sh1ps to discharge untreated wastewater 
and chemtcals as long as the vessels are m federal waters more than three mrles 
offshore 

The provrs1on, sponsored by Alaska Sen Frank Murkowskt, also tightens the federal 
regulations on the release of treated wastewater and "gray water"-- the dramage 
from smks and showers 

Current rules permit such water to be released at any time, even when the vessels 
are at port Under Murkowskl's provlSlon, such gray water can be released only tf 
the vesselts underway and movmg at least four knots 

V10latwns of the new requrrements would be a class D felony pumshable by fmes of 
up to $25,000 per VIOlation Half that penalty could be paid to whtstleblowers 
reportmg the vtolattons 

"Whtle we Alaskans always have welcomed the cruise mdustry and recogmze Its 
great Importance to the local economy, there have been certam events m the 
recent past that have been less than welcome," Murkowski said 

"We put more teeth mto the enforcement provtsmns, and the Senate has gone 
along wtth the common-sense solutiOn to make sure that cruise ships wtll do therr 
part to protect Alaska's beauty and Its envrronment," he said 

Royal Canbbean Crurses Ltd pleaded gmlty a year ago to seven felony crimes and 
pard $6 5 milhon m fmes and restitution for dumpmg 01ly bilge water and other toxrc 
chemicals at sea durmg Alaska cruises In 1998, the Dutch corporation that 
operates Holland Amenca Lme pleaded guilty to two felony counts of tllegal dumpmg 
off Juneau m 1994 and agreed to pay $2 million m fmes and restttution 

Smce those mctdents, the crutse mdustry has satd 1t has moved more modem 
vessels mto the Alaska trade and taken steps to Improve the handlmg of waste 
waters 
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Paula S. Homan 
P.O. Box 2186, Seward, Alaska 99664 

Education 

B.S. GEOLOGY/~EOPHYSICS 
UNIVERSITY OF MISSOURI-ROLLA 
Graduated December 1992 

(907) 224-3571, cell362-9069 homan@ptialaskanet 

QUTEKCAKNATIVE TRIBE, Seward, Alaska A~ 2000- present 
• Exxon Valdez Oil Spill Community Facilitatoc 
• Environmental Liaisonl'tribal Representative 
• Watertesting 
• Grant Writing 

pH ENVIRONMENTAL SERVICES, Seward, Alaska March 1999 -present 
• Self employed 
• Website Design 
• Environmental Sampling 
• Environmental Report Preparation 

ADVANCIACORPORATION,Lawton, Oklahoma January 1997 -Mari!h 1999 
• Environmental Sampling- soil, groundwater, drinking water 
• Technical Writing- Environmental Compliance 
• Computer Mapping and Modeling Using AutoCAD Map Rl4, Surfer 
• Data Collection aod Management 
• Development ofbrocbures, presentations, reports 

AUBURN UNIVERSITY, Auburn. Alabama March 1993 -June 1995 
• Graduate Teaching Assistant 
• Jnstrocted and assisted students in introductoly geology lab 
• Prepared and graded assignments and tests 
• Assessed grades and substituted for Professors 

DOE RUN COMPANY, Viburnw:n. Missouri January- March 1993; 1ll11f>-Sepl 1992 
• Created databases and computer programs used for mineral exploration 
• Digitized maps and generated topographic maps using computers 

U.S. GEOLOGICAL SURVEY. Rolla, Missouri March 1990 - June 1992 
• Generated reports and maintained databases 
• Data entry 

Computer Experieace 

• Computer expertise with Microsoft programs such as Access, Excel, Poweq>oint, Word, Internet 
• AutoCAD Map Release 14, Surfer (contouring, mapping). 
• Internet experience in research, email, FTP. 
• Experieru;ed with DOS, Windows, Mac, and Unix based operating systems. 



Paula S. Homan - page 2 

Additional TraininK and Skills 

• Hazardous Waste Operations & Emergency Response Certified·(HAZWOPER 40 hour) 
• Continuing Education Credits in Online Hazardous Waste Course, Microsoft Access Courses. and business writing. 
• Graduate level courses include Ore Microscopy, Geochemistry, Geophysics, Structural Geology, Coal Technology, 

Remote Sensing. 
• Geophysical experience with collection, downloading, and processing of gravity, resistivity, and conductivity data. 
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Letters of Commitment 



CITY OF SEWARD 
PO BOX 167 

- ~:WARD ALASKA 99664-0167 

February 22, 2001 

Jeanne Galvano, Tnbal Adm1mstrator 
Qutekcak Native Tnbe 
P 0 Box1467 
Seward, AK 99664 

Dear Ms Galvano, 

• Marn Offrce (907) 224-4050 
• Pollee (907} 224-3338 
• Harbor (907} 224-3138 
• Frre (907) 224-3445 
• Fax(907)224-4038 

The C1ty of Seward supports the Qutekcak Native Tnbe's proposed sed1ment sampling and 
research proJect for Resurrection Bay The commumty's econom1c base rs strongly 
focused on a healthy natural environment Our f1sh1ng and tounsm 1ndustnes rely heavtly 
on clean waters, free from pollution and m1suse 

1 To proactively 1nsure a bnght econom1cfuture, efforts to 1dentlfy potential problems should 
be undertaken Should problems be 1dentlf1ed, plans for remed1at1on can be developed 
and Implemented The ocean floor sediment sampling proJect Will be an Important f1rst step 
1n ensunng the contmued environmental health of our reg1on, and the long term health of 
our economy 

Srncerely, 
CITY OF SEWARD, ALASKA 

vV.~~ 
W SCOTT JANKE 
CITY MANAGER 
907 2244047 
907 224 4038 fax 
cdymgr@seward net 



pH Envlfonmental Services 
P 0 Box2186 
Seward, Alaska 99664 

Jeanne Galvano, Tnbal Admmtstrator 
Qutekcak Nat1ve Tnbe 
P 0 Box 1467 
Seward, AK 99664 

Dear Jeanne 

(907) 224-3571 
homan@pt1alaska net 

pH Environmental Services would like to offer 1ts support of the Resurrection Bay 
Sediment Sampling Project by committing to create a website to publlctze the 
data and results of th1s project 

ThiS commitment Will Include all labor required to des1gn, compile, upload, 
matntatn, and market a fully funct1omng webs1te 

Estimated value of these serv1ces IS $2,500 00 

Paula Homan, owner 
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Quotation For Analytical Serv~ces 

A 
ANALmCA 

Quote# 

Quoted By 
Project 

ChentiD 
Company 

1nvo1ce To 
Company 

Address 

Phon& 
Fax 
E-Mail 

A01020016 

Nancy Taylor 
Qutekcak Resurrection Bay 
Research ProJect 
006858 
PH Envrronmental Serv1ces 

Paula Homan 
PH Envtronmental Serv1ces 

p 0 Box2186 
Seward, AK 99664 
907-224-3571 
907-224-4085 
homan@ptzalaska net 

Page 
Issue Data 
Date Expected 
Quote Exp1res 
QClevel 
EDD 
Data Package 

Report to 
Company 

Address 

Phone 
Fax 
E-Mail 

Page 1 of2 
2/22101 
6/15/01 
11/1/01 
3A 

Analyttca Alaska Incorporated 
811 West 8th Avenue 

Anchorage, AK 99501 
(907) 258-2155 

Fax(907)258-6634 

None 
CbentFtnaiReportADEC 

Paula Homan 
PH Environmental Servrces 

PO Box 2186 
Seward AK 99664 

907·224-3571 
907-224-4085 
homan@ptl.alaska net 

Test Package Group I Descnpbon IIJiatrDC Turnaround #of 
Test Package (days) Samples Umt Pnce Total Prrce 

FRECL Free Chlonne Residual Aqueous 5 20 15 00 30000 
NH4_S Ammorua as N (EPA 350 3M) Sod 10 20 1800 36000 
IC Water Ntlrate+Nitnte Nttrate + Ndnte as N by IC (EPA Aqueous 10 20 2000 40000 

300 0) 
otalP_S Phosphoms, Total (EPA 365 2M) Sod 10 20 2800 56000 

..Je_GT2 Selemum by GF AA, Total (EPA Aqueous 10 20 3000 60000 
2702) 

Hg_CfS Mercury by CV AA, Total (SW Soil lO 20 3800 76000 
7471A) 

TCMPN Total Cohfonns by MPN Aqueous 2 20 57 00 1,140 00 
AK 101 Sod AK 101 GRO mSoil Sou 10 20 6600 1,320 00 

1664_8 011 & Grease, HEM (EPA 1664 M) Soil 10 20 7100 1,420 00 
602FL Volanle Compounds by Method 602Aqueous 10 20 9000 1,800 00 
AK102/103 Sml DROIRRO AK 102/103 Sotl 10 20 114 00 2,280 00 
PCB_Sod PCBs by GC (SW 8082) Sod 10 20 133 00 2,660 00 
Pest Sml Organochlorme Peshctdes by GC Sml 10 20 14000 2,800 00 

(SW 8081) 
P AH m Aqueous Samples PAR m Aqueous Samples (Method Aqueous to 20 152 00 3,040 00 
(Method 610) 610) 

ICP_TS Metals by ICP, Total (SW 60108) Sod 10 20 186 00 3,720 00 
see bst under quote comments 

8270 s Senuvolattles by GCfMS (SW S01l 10 20 35600 7,120 00 
8270C) 

MIScellaneous Charges M1Scellaneous Charges Sou 21 20 455 00 9,100 00 
Sotl 

Dwxrn/Furaus Method 8280A 2378-TCDD Only ( 1) 

3 
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A 
ANALYTICA 

Quotation For Analytical Servrces 

Analytrca Alaska l,oorporated 
811 West 8th Avenue 

Anchorage AK 99501 
(907) 258-2155 

Fax (907) 258-6634 

Special Cons1derat1ons Sub Total (Normal Items) $39,3800& 

LmeltemiD 

Comments 

Descnptmn Quantity SubTotal Comment 

SubTotal of Specud Considerations 

Grand Total $39,38000 

Sed.ment samplmg Client should stram off as much water as posstble to assure adequate sample volume for 
analyses ICP Metals to mdude V Mg Mn Ag Cr Sr Pb Cu Me Sb Cd 11 A1 Sn K AJ;. Na Be Fe Nt & Zn 

Analytkca 1s offer1ng a 5% d1scount on th1s proJect, 1n support of 
Qutekcak NatLve Tr1be's Research Grant Appl1cat1on. 
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Development of a Paradigm for Ecosystem Monitoring, Submitted under the BAA 

Project Number: 

Restoration category: GEM Transition 

Proposer: Prince William Sound Science Center 

Lead Trustee Agency: NOAA 

~~©~flW~[Q) 
APR 1 2 2001 

EXXON VALDEZ OIL SPILL 
TRUSTEE COUNCIL 

Cooperating Agencies: Oil Spill Recovery Institute (OSRI) - $90K in matching 

Alaska SeaLife Center: No 

Duration: 1 year 

Cost FY02: $88.8K 

Geographic Area: Prince William Sound 

Injured Resource/Service: GEM Transition 

ABSTRACT 

The National Research Council (NRC) recommended a list of modifications to the Gulf 
Ecosystem Monitoring (GEM) plan. However, we believe that the NRC missed some potentially 
serious issues regarding the limitations to existing science methods identified by GLOBEC 
planners in the early 1990's. Some of these were the limitations of measurement, correlation
based analyses, uncoupled prediction-observation, the individual-organism approach and more. 
Our experience with programs of the Prince William Sound Science Center, Oil Spill Recovery 
Institute and Sound Ecosystem Assessment addressed these issues with some success. We 
believe the sharing of this experience could help GEM develop focus, build a stronger scientific 
program and make direct contributions to the people of Alaska and marine science. 
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Development of a Paradigm for Ecosystem Momtormg 

INTRODUCTION 

The Gulf Ecosystem Momtonng Program (GEM) IS an outgrowth of the miSSion of the EXXON 
VALDEZ Oil Spill Trustee Council The conceptual foundatiOn of GEM was presented m a 
draft document, "Gulf Ecosystem Momtonng A Sentmel Momtonng Program for the 
ConservatiOn of Natural Resources of the Northern Gulf of Alaska, Review Draft Apnl 21, 2000 
This draft was m turn reviewed by the NatiOnal Academies, NatiOnal Review Council (NRC), 
who presented an mtenm report ill February 2001 While comphmentillg the GEM program as 
an unparalleled opportunity and a highly worthwhile endeavor, the NRC report was cntical of 
many aspects of the mtenm draft The NRC was particularly concerned over a correct conceptual 
foundatiOn and reasonable focus The NRC report emphasizes the difficulty of Implementmg an 
achievable program given the complexity of ecosystems While we agree With many aspects of 
the NRC report and fmd many strengths m the GEM program, we feel that there are miSSillg 
elements ill both the GEM draft plan and the NRC report that will ultrmately preclude the 
program from reahzmg Its full potential 

We envisiOn a two-step process IS needed to modify GEM Frrst, there IS a general need to be 
more diligent ill the applicatiOn of scientific pnnciples and methods to ecosystem research, 
development and momtonng Second, an ecosystem approach needs to be developed that defilles 
ecosystem research, development and momtonng as a uruque and new paradigm for manne 
science Given our background With the PWSSC, OSRI and SEA programs, we are expenenced 
ill both of these steps 

The missiOn of the GEM program contaills many elements ill common with that of the Pnnce 
Wilham Sound Science Center (PWSSC) and Oil Spill Recovery Institute (OSRI) programs 
They are ecosystem-based programs, evolved from concerns followmg the Exxon Valdez ml spill 
(EVOS), long-term endowed programs and centered m the same geographic region The 
Murdock Chantable Trust supported the Imttal development of the PWSSC ecosystem research, 
development, momtonng and educatiOn program These plans were largely mfluenced by the 
GLOBEC program, which recogmzed that sigmficant advancements were needed ill the 
development of new measurement and predictive tools before ecosystem dynamics could be 
understood 

The PWSSC had Its first opporturuty to formalize a publicly mteractive science plan, the Sound 
Ecosystem Assessment (SEA) Science Plan, with support from OSRI and EVOS Trustee Council 
m 1993 With a strong endorsement by mdependent peer review m 1994, the PWSSC had Its 
first opporturuty to Imtlate ecosystem research and development with the fundillg of the SEA 
program by the EVOS Trustee Council Adherillg to the GLOBEC science plans, from the start 
of the planmng to this date, the focus of the PWSSC was to develop the new tools needed for 
illvestlgatillg ecosystem dynamics Although the partners m the SEA program (UAF and 
ADF&G) did not share the PWSSC focus, some sigmficant new tools were developed to rmprove 
observatiOn and predictiOn capability 
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As the SEA program fundillg dwilldled, some of the products were advanced enough for 
rmplementatwn In concurrence with the GLOBEC design, these were new acoustical and optical 
observatiOn techniques to provide model illput and venfy model predictiOns and numencal 
models for predictiOn The o bservatwn techniques were successful ill that they overcame the 
temporal and spatial sources of vanabihty enough to make repeatable measurements of fish 
populatiOns on an ecosystem scale, and enable synoptic measurement of physical-bwlogtcal 
factors that makeup the underlyillg mechanisms causillg change The development of the 
numencal models was curtmled before venficatwn was possible 

However, the problem of sparse, illaccurate and illcomplete illformatwn on physical and 
biological conditions ill the ecosystem was Identified as a maJor hmttatwn to rmprovmg ml spill 
preventiOn and response The OSRI program saw value m the rmplementatwn of the new tools 
that the SEA program had developed because of the promise to fill needed gaps ill mformatwn 
Thus, the OSRI nowcast-forecast program contmued the development of methods and rmtmted 
venficatwn of numencal models that was started by the SEA program and IS Itself a product of 
the SEA program After three years of contmued fundmg after SEA, the OSRI nowcast-forecast 
program provided researchers the contmmty they needed to illtegrate the new methods and the 
knowledge illto an advanced and highly focused program to observe and predict ecosystem 
change We wtsh to share this approach and methods with GEM to help pnontize morntonng 
efforts, msure the collectiOn of accurate mformatwn with the best technologies and give a 
guarantee to the people of the regwn that observatiOn-predictiOn efforts are coupled, balanced 
and focused on Important Issues 

Whereas, OSRI has a focused ml spill preventiOn and response R&D miSSIOn, the Center IS a 
bwregwnal mstitutwn with a broader scope rrusswn However, as sparse, accurate and complete 
mformatwn hampers ml spill Issues, It also plagues management, mdustry and the pubhc who are 
concerned about potentially deletenous and ureversible anthropogernc-dnven change To 
accomplish our rrusswn, the PWSSC IS bmldmg an mformatwn system to provide the people ill 
the regwn the most accurate and complete data avmlable ill user-friendly forms that they can play 
a role ill protectmg the natural resources that they depend upon to mailltaill therr quality of hfe 

Many of the mformatwn services comillg from the R&D developments need a home and this Will 
be a contmuillg role for the PWSSC Some mformatwn services already have appropnate homes 
ill the regwnal offices of government agencies, such as with ADF&G, but some components do 
not have regiOnal agency representatiOn In addition, no agency has authonty of another wtth 
respect to the components of the ecosystem they manage, so the PWSSC IS takmg the 
responsibility to look at the ecosystem as a whole and Identify rmportant ecosystem components 
that are not represented adequately by agency operatiOns For example, despite the avmlabihty of 
an unprecedented amount funds over the last decade, the two most dommant fishes m the Sound, 
hemng and pollock, have been almost totally Ignored by the government damage assessment, 
restoratiOn and management programs Defmmg and mamtairnng a balanced ecosystem 
morntonng program m a bwregwn IS best made the responsibility of an illteractmg group of 
scientists and the pubhc, m contrast to the present agency pnontizatwn processes, which result m 
a grossly Imbalanced smgle-species approach 

The ecosystem can be broken illto physical and biOlogical components Frrst, the physical 
structure and conditions m the ecosystem can be thought of as the foundatiOn for biOlogical 
productiOn We hypothesiZe that anrmal populatiOns pnmanly deal With changmg physical 
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conditiOns, where they can, through redistributiOn to preferred locations Thus, the 
comprehensive morutoring and predictiOn of physical changes m the envuonment (wmd, 
temperature, currents, etc ) are Important dommant features as are the distributiOn of the 
populatiOns of arumals respondmg to physical forcmg Synoptic observatiOns of both are 
prereqmsites to talang the populatiOn bioenergetics approach that defines growth and m part 
survival so these are of some of the foundatiOn material for ecosystem mom taring 

Second, there Is the questiOn of arumal populatiOn selectiOn In Prince Wilham Sound, historical 
data mdicated that Pacific herrmg m1ght once have been the dommant fish bwmass However, 
seven years of morutoring the dommant fish stocks m the Sound show walleye pollock to be the 
dommant fish bwmass Rice (1994) found that m Arctic and sub-Arctic marme food webs, It IS 
common for a smgle species offish, a planktiVor, to dommate the fish assemblage When a 
smgle species dommates the food web It can have profound effects on the other ammal 
populatiOns m the ecosystem by captunng and storing the maJority of annual productiOn from 
lower trophic levels and then due to Its specific behavwr and physwlogy, controls the flow of 
carbon to lugher trophic levels Thus, m the past decade It IS pretty clear that walleye pollock are 
eatmg the maJOrity of zooplankton available m the sprmg bloom, either duectly dunng the bloom 
or mduectly after the bloom when they resort to feedmg on JUVerule fishes, mcludmg the 
cannibalizatiOn of theu own young As a dommant species that regulates the maJor source of 
food for higher trophic levels, the fish-eaters (seals, sea hans, seabuds and other fishes), the 
pollock are far less supportive of a diverse and productive Wildlife predator assemblage than 
hemng due to theu behaviOr and quahty as prey (Thomas and Thome 2001) Therefore, It IS 
obvious to us that the correct approach for choosmg the species to momtor m arctic and subarctic 
manne ecosystems starts With the dommant species, smce quantitative knowledge of theu 
populatiOns sets the conditiOns for a maJOrity of the higher trophic levels We suppose that any 
evaluatiOn of ecosystem-level1mpact requues first the knowledge of the dommant species 
accumulatiOn and dispersion of carbon to satellite populatiOns 

Smce synoptic measures of physics and dommant ammal populatiOns are requued, the use of 
advanced, acoustical and optical technologies are mandated Smce the samplmg problems of 
space and t1me are enormous even With these technologies, double samplmg approaches that 
utihze the patchy behaviOr of ammals are mandated to make quantitative observatiOns of 
populatiOns Smce understandmg the higher trophic level orgamsms reqmres quantitative 
observatiOns of prey populatiOns, which are commonly the dommant populatiOns m a system, It 
follows that steps one and two are essential to the study of ecosystem dynarrucs 

Recogmzmg the Importance of quantitative estimates of ammal distnbutwns and abundance to 
the development of sustamable management practices, the Institute (OSRI) IS collaboratmg With 
the Alaska Department ofFish & Game and the NatiOnal Oceanic and Atmospheric 
Admimstratwn to establish an annual momtonng program estimatmg the abundance and 
distributiOn of spnng zooplankton, walleye Pollock, Pacific herrmg and theu predators In domg 
so, we are relymg heavily on the acoustical-optical methods developed With support of the EVOS 
Trustee Council on the Sound Ecosystem Assessment (SEA) program The methods have 
produced highly precise estimates of fish populatiOns that show eXIstmg age-structure models 
can over- and under-estimate fish bwmass by several fold Management at tills level of error 
causes ecological and econonnc damage to fish stocks and fisheries 
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Therefore, the Institute's morutonng of dommant fishes not only contributes to a better 
understandmg of the manne ecosystem but to 1m proved ml preventiOn and response, fishenes 
management and most manne operatiOns This 1s the sellmg pomt of bulldmg b10reg10nal 
nowcast-forecast systems The approach and technologies are transferable once the dommant 
ammal populatiOns are defmed The approach provides mformat10n services to such a wtde 
vanety of mdustnes, agencies and pubhc that 1t IS a platform for cooperatiOn, cost sharmg and the 
development of mutual understandmg 

Pnnce Wtlham Sound IS umque m Alaska today because of the mformat10n provided from the 
nowcast-forecast system As this mformat10n system 1s developed and becomes more 
operatiOnal, we envlSlon a host of new users and pubhc benefit The plan Is to turn operatiOns 
over to the PWS Sctence Center, while the Institute contmues the R&D effort The Center 
collaborates extensively With agencies and mdustry to Implement and transfer these new 
technologies This 1s a program that bnngs science to the people We beheve adoptiOn of this 
approach m other Important b10reg10ns of the State, such as Kodtak, Bnstol Bay and Southeast 
Alaska 1s essential 

Furthermore, this ecosystem program 1s relatively mexpenstve For mstance, the morutonng of 
spnng zooplankton, and the two dommant fishes m PWS costs approXImately 250K per year, so 
1t could have been mstltuted m the four pnmary b10reg10ns of the state wtth $1 0 mllhon a year, 
or endowed permanently for about $20 mllhon This 1s only about one third of what NOAA 
received m fundmg this year JUst for Steller sea bon Issues Such a program would be a maJor 
bargam for the people m these b10reg10ns, which mcludes the state and federal agencies that 
regulate manne and arr transportatiOn, fishing, oil and other related mdustrtes Wtth the annual 
allotment, 1t IS reasonable add comprehensive morutormg of the physical and wtldhfe resources 
to this effort If there IS a desrre to tie these b10reg10ns together m the larger picture that natiOnal 
programs such as GLOBEC and GOOS are workmg on, then the b1oreg10n numencal models can 
be nested Within larger domam models m a coordmated program 

The btggest 1mped1ment 1s that the methods have been developed and are only m the possessiOn 
of only a few seruor scientists at this trme and are not taught m the umvers1ty settmg Thus, there 
1s an urgent need to adopt a program of technology transfer and trammg soon while much of the 
expertise m the field IS still avrulable for this purpose 

Smce the PWSSC and OSRI programs are much smaller, a tighter focus has been necessary As 
ecosystem programs tend to be overly broad and ambitious, an element clearly pomted out m the 
NRC review of the GEM program, those forced lessons could be useful as EVOS TC evolves 
from a post-ml sp1ll research program to a long-term ecosystem program More Importantly, the 
OSRI planrung process mcluded a ngorous analysts of scientific approaches that addressed, 
solved, and even went beyond many of the cntlctsms leveled at GEM by the NRC report We 
propose to evaluate the GEM draft plan, apply OSRI lessons and concepts to the approach, and 
draft recommendatiOns to GEM that would Improve research efficiency and focus, mcludmg 
lllitlatlves that are m common wtth OSRI and where savmgs can be achieved m both programs by 
Improved commumcat10ns and mutual cooperatiOn As the latter goal 1s also very Important to 
the OSRI program, 1t Will match EVOS TC m this effort Both the GEM document and the NRC 
review emphasize the rmportance of mutual cooperatiOn and commurucat10n among the many 
entitles workmg m this area 
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NEED FOR THE PROJECT 

A Statement of Problem 

The rmsswn of the Gulf Ecosystem Morutonng Program (GEM) IS "to sustam a healthy and 
bwlogtcally diverse manne ecosystem m the northern Gulf of Alaska and the human use of the 
manne resources m that ecosystem through greater understandmg of how Its productivity IS 
m:fluenced by natural changes and human activities" The program review by the NatiOnal 
Acadermes, N atwnal Review Council (NRC), was somewhat cntical of the statement, pomtmg 
out that such a missiOn IS hkely to prove difficult to put mto practice smce the defimtwn of 
"healthy" IS hard to defme, and separatiOn of change from human causes and natural events IS 
difficult Wmle the defirutwn of healthy IS uncertam, without doubt trackmg change and 
separatmg natural from human causes are clearly an Important parts of ecosystem "health care" 
The trackmg and separatiOn are mherent m the GEM goals 

The GEM program outlmes five goals detect, understand, predict, mform and solve The NRC 
review was agam cntical of the goals, behevmg them to be unrealistic, and suggestmg focus on 
detectiOn of change and understandmg the causes of change However, we would argue m part 
agamst the NRC Venficatwn of predictiOn becomes the ultrmate goal when GEM goals are set 
m a functiOnal relatwnsmp Venficatwn IS quantitative measurement that determmes the 
accuracy of a predictiOn Thus, quantitative measurement and estimatiOn are a more focused 
descnptwn of the GEM goal to detect Prediction IS the summary of scientific understandmg, 
wmch are both GEM goals Accurate predictiOns are reqmred to solve problems (a GEM goal) 
Informmg IS the educatiOnal component that IS mseparable from any scientific endeavor 

GEM can bmld Its scientific foundatiOn through tills ultimate goal, to venfy predictiOn 
Measurement IS essential to predictiOn and predictiOn IS essentml to measurement When field 
measurement IS uncoupled With efforts to model the ecosystem the results are meanmgless The 
real Issue IS to know what can be quantitatively measured, how the measurements can be used to 
venfy predictiOns of what we understand, and how the measured error m the predictiOn can be 
reduced to Improve predictive ability This process allows the assessment of Improvement of 
knowledge by the reductiOn of measured error m the predictiOn Improvmg knowledge wtth 
better predictiOns sets the foundatiOn for ecosystem problem solvmg 

The NRC correctly complimented the GEM program on Its ecosystem-centered approach (wmle 
expressmg concerns m Its Fmal Thoughts sectiOn that the program was evolvmg mto a "piece
meal, small-scale, proJect-dnven approach") Histoncally, fishenes management has relied on 
smgle-species harvest strategies that Ignore mteractwns among species, and m many cases Ignore 
envuonmental effects This restncted approach has failed more often than not (Hilborn, 1997, 
Sharp, 1997, Stephenson 1997, Thomas, Patrick, Kirsch and Allen, 1997) However, ecosystem
centered research IS not a panacea Many ecosystem research programs have expended maJor 
efforts m ecosystem research, addressed broad aspects of vanous ecosystems, and have had little 
or no rmpact on the success (or lack of) of fishenes management 

Part of the problem IS that the complexity of the ecosystem requues long-term morutonng of 
several rmportant mdicators Smgle-species fishenes management often collects long-term 
mformatwn, but on too few vanables In contrast, maJor ecosystem studies acquue substantial 
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mformatwn at considerable cost, but collect data over too few years and often do not morutor the 
variables cntlcal to fishenes management A review of the last 30 years of ecosystem research 
from MESCAL, CUEA, and IBP of the 1970s through the more recent GLOBEC programs 
shows that every program fmled to meet expectatiOns One common scapegoat for fmlure IS that 
the programs did not fully address the complexity of the ecosystem Even the NRC review 
suggested tills as a deficiency m the GEM program draft 

Our answer to tills dilemma IS that the past programs fmled to pnontlze the dommant ecosystem 
features m creatmg an ecosystem program Most of the past ecosystem programs have been 
developed by teams willch have specific strengths Ill terms of expertiSe but also glarmg 
weaknesses MESCAL and CUEA were pnmanly physics and phytoplankton GLOBEC has 
been pnmarily zooplankton Our approach, to establish comprehensive coverage of physical 
structure and conditiOns and pnontize the tropillc structure by the carbon consumed and stored 
allows us focus to narrow the scope of the program to a tractable set of dommant populatiOns 
Plannmg for tlns kmd of program defines the expertise needed mstead of the other way around, 
which the traditiOn way but also IS mherently biased and does not address the ecosystem Issues 
With a balanced morutonng program 

B Rationale/Lmk to Restoration 

This proJect centers on the Issues surroundmg ecosystem synthesis and GEM transitiOn 

C LocatiOn 

The study Will be earned out m Cordova 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

A key element m the success of the OSRI rmplementatwn IS commuruty mvolvement The 
model descnbed m the NRC report, Box 2-6, IS mtegral to the OSRI program Several elements 
are readily transferable to the GEM program We Will detail the structural elements of the OSRI 
program that are relevant to tills subject and relate lessons m commurucatwn that have been, and 
are bemg learned Clearly, one reason for the strong pubhc perceptiOn of the success of the OSRI 
program has been the mcorporatwn of commuruty mput As a result, the commuruty has 
acqmred some "ownership" of the OSRI research and the perceptiOn that the program IS 
addressmg meanmgful community Issues 

PROJECT DESIGN 

A ObJectives 

This proposal provides a velncle to mcorporate the extensive expenence of the seruor pnncipal 
mvestigators m ecosystem planrung and rmplementatwn The obJective of the proJect IS to 
evaluate the GEM draft plan, apply concepts to the approach that were learned m the earher 
OSRI plannmg process, and draft recommendations to GEM that would Improve research 
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efficiency and focus, illcludillg Initiatives that are ill common and where savillgs can be achieved 
ill both programs by rmproved commumcat10ns and mutual cooperatiOn 

BMethods 

Many of the problems with histoncal ecosystem studies center around samplillg hmitatiOns In 
1989, the NatiOnal Science FoundatiOn GLOBEC program defined the hmitatiOns of observmg 
and predictillg ammal populatiOn change m marme ecosystems (GLOBEC 1990a,b c) One of 
the pnmary failures ill past manne research was Identified as the use of sparse, discrete 
measurements With nets to estrmate abundance GLOBEC recommended the combillatiOn of 
acoustical and optical quasi-contmuous measurement technologies With discrete net samplillg to 
resolve confoundmg temporal and spatml vanat10n Thomas (1992a) concluded that 
rmplementat10n of such methods were the smgle most Important Improvement that could be 
made to rmprove fishenes science and management 

The GLOBEC planmng documents substantially mfluenced ecosystem research ill Pnnce 
Wilham Sound The Sound Ecosystem Assessment (SEA) program ill Pnnce Wilham Sound, 
funded by the EXXON VALDEZ Oil Spill Trustee Council, developed and apphed many 
GLOBEC-based concepts, illcludillg stress on acoustical and optical quasi-contilluous 
measurement technologies and close illterface between measurements and the modehng process 
The SEA program acqmred Important understandmg of many key features ofthe Pnnce Wilham 
Sound ecosystem over a five-year penod from 1994 to 1999 With the cessatiOn ofthe SEA 
program ill 1999, the Oil Spill Recovery Institute (OSRI) took up the mamtenance of those 
concepts The Oil Spill Recovery Institute rmplemented a nowcast/forecast program designed to 
collect cntical, long-term illformatiOn ill Pnnce Wilham Sound (Thomas and Cox 2000) 
Although the OSRI program IS denved from concepts Imtiated m the GLOBEC planmng process 
and developed Within the EVOS SEA program, the OSRI approach has evolved beyond those 
programs m many respects Central to the OSRI approach IS the tight lmkage among 
measurement, hypotheses, predictiOn and venficat10n These foundatiOnal concepts are closely 
lmked to the stated goals of the GEM program The GEM goal statement IS excellent NRC's 
cnticism of that statement IS based on erroneous assumptiOns NRC's apprehensiOn IS 
understandable However, the problem IS not the goals, It IS the defrmt10n of the goals Consider 
Box 2-2 m the NRC report ("Are the GEM goals attamable") "DetectiOn of change IS a 
reasonable and attaillable goal and should be one ofthe core purposes of GEM DetectiOn of 
change should not be assumed to be easy the clrmatic regrme shift that occurred m the Gulf of 
Alaska m the late 1970's was not detected until 15 years after It occurred, because pickmg up the 
signals IS challengillg DetectiOn hinges on measurmg appropnate vanables, consistent 
illterpretatiOn of data, and havillg a pnon expectatiOn of what changes will occur and why " The 
most Important pomt IS left out, detectiOn of change depends on measurement capability 
Measurements of change must have sufficient accuracy to have real meamng Further, the 
change that IS measured must have real meamng If the change does not have meamng, If the 
mechamsm of change cannot be illterpreted, or If the change cannot be measured with 
meanmgful accuracy, then there IS no poillt m measunng the change That leads to 
"understandmg" If the mechamsm of change cannot be stated ill a testable hypothesis or a 
venfiable model then there IS no understandillg, and agaill there IS no reason to try to detect the 
change 
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The NRC report errs m Its discussiOn of predictiOn First of all, It IS overly broad m the Implied 
defirut10n of predictiOn, focusmg on large-scale global climate change as an example PredictiOn 
IS simply the extensiOn of detectiOn and understandmg If you can measure a parameter and 
understand the mechanism of change, then you can predict change Furthermore, and tills IS the 
most Important pomt, predictiOn IS the venficatwn of understandmg If you do not predict, then 
you have no measure of your understandmg, and Ifyou have no understandmg, there IS no ment 
to your mvestlgatwn, and no reason to try to detect change Further yet, venficatwn of predictiOn 
requrres measurement You start With measurement, and you end With measurement The 
conceptual heart of science IS to be able to hypothesize the mechamsm of change and then be 
able to measure with sufficient accuracy to detect change The space between the two IS 
predictiOn Without these elements you do not have science Tills IS the conceptual framework 
that must be applied to the GEM draft plan If It IS to successfully carry out Its stated mandate 

There are many levels to this conceptual framework that focus on feasibility The GEM draft 
mcorporates many problems m common with most ecosystems studies These problems mclude 
lack of focus, vague obJeCtives, madequate samplmg designs and melevant Issues The NRC 
review recognizes some of these problems Most programs lack focus because msufficient 
attentiOn has been prud to obJectives Too many EVOS studies have been merely data gathenng, 
not hypothesis-dnven Momtormg proJects must be able to define how change Will be detected, 
and how causes can be Identified and quantified 

Another weakness that needs to be overcome IS the total dependence upon correlatiOn analysis to 
make predictiOns The problem IS well articulated m Cullen (1989), a GLOBEC planmng 
document, "Many correlatiOns between populatiOn variability and assocmted biological and 
physical vanables have been reported However, these correlatiOns are generally unsuccessful 
predictors of populatiOn vanability and, hence, of limited usefulness As a consequence of 
havmg avrulable only a correlative understandmg of the fluctuatiOns m manne populatiOns, 
policy formulatiOn m global fishenes, climate effects, and pollutiOn can be addressed with 
neither confidence or vigor " Many parameters may be good mdicators of change, and may even 
provide short-term predictive ability However, mere correlatiOn IS not sufficient The 
mechamsm of change must be understood to be able to determme what causes correlatiOn and 
what can change to alter correlatiOn and produce error 

Most programs frul to detect change because the survey design has msufficient precisiOn, usually 
because of the lack the samplmg power A careful analysis of many proJects will show that they 
do not have the necessary samplmg power to detect change For example, analysis of histone 
zooplankton samplmg procedures m PWS will show that more than 9,000 years of samplmg 
would be reqmred to make a smgle estimate of zooplankton standmg biomass with acceptable 
preclSlon usmg the methodology applied m the SEA program That extreme lack of samplmg 
power IS more common than not Mere measurement has no value without the precisiOn to detect 
meanmgful change We wish that tills problem were only lrmited to GEM but there are more 
examples of meamngless measurement programs than meamngful Thus, If GEM wanted to cop 
out, It would have the preponderance of the parishioners m the field to support that declSlon 
However, we want GEM to be successful and that will requrre scientific ngor and control applied 
to all GEM proJects 

A key feature of all histone ecosystem studies IS model-dnven hypothesis (Thome and Thomas 
2000) The NRC review correctly pomts out that an overall conceptual model Is rmportant as a 
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gmde to GEM planmng and ImplementatiOn, at the same trme poilltillg out the dangers of a 
conceptual model that IS too restnct1ve The most successful approaches have been to embed 
highly developed specific sub models Withill a broad conceptual model Both knowledge and 
model understandillg are illadequate to fully address all the complexities of an ecosystem 

, However, good model development can lead to understandillg the processes that have maJor 
Impacts The OSRI approach, through Its Nowcast/Forecast program development has been to 
bmld a strong physical model around physical measurements and lmk to cntical bwlogtcal 
processes EVOS has previOusly supported the development of foundatiOnal models for herrillg 
and pillk salmon productiOn PWSSC illVestigators are collaboratillg With modelers ill other 
programs, illcludillg GLOBEC, to further develop these models OSRI 1s fundillg a modelillg 
effort ill F02 to facilitate these developments 

It 1s rmportant to stress that the key to successful model development 1s a tight lmkage among 
measurement/venficatwn and hypotheses/predtctwn Good model development requrres good 
measurement and vtsa versa Model development Without measurement capability for 
venficatwn 1s an exercise ill abstractiOn Measurement Without a model to assimilate data and 
predict outcome for venficatwn 1s baseless 

C Cooperating Agencies, Contracts, and Other Agency AssiStance 

This proJect w1ll be conducted by scientists of the Pnnce Wtlliam Sound Sctence Center The 
Pnnctpal Investigators have been extensively illvolved ill the planmng process of the Oil Sptll 
Recovery Institute's Nowcast/Forecast program The proJect 1s proposed as an equal match 
between EVOS TC and OSRI 

SCHEDULE 

A Measurable Project Tasks for FY 02 

The product of this proJect w1ll be a detmled analysts of the GEM workmg document, an analysts 
of the lessons learned ill the OSRI plannmg process and how they can be applied to the GEM 
planmng, and an examillatwn of areas ill common where duplicatiOn of effort can be elimmated 
These elements w1ll be illcorporated ill the final report of this one-year proJect 

B Project Milestones and Endpomts 

The final report Will be completed at the end of the one-year proJect 

C CompletiOn Date 

All of the proJect objectives w1ll be completed at the end of the year 

PUBLICATIONS AND REPORTS 

The final report Will be the publication of the proJect 
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PROFESSIONAL CONFERENCES 

ParticipatiOn m a professiOnal conference other than the EVOS annual meetmg IS not envisiOned 
under this proJect 

COORDINATION AND INTEGRATION OF RESTORATION EFFORT 

It IS anticipated that on-gomg commumcatwns will take place between this proJect and GEM 
planners to ensure that the project mamtams focus on the contmued GEM development 

PRINCIPAL INVESTIGATORS 

Richard E Thome, Semor Scientist 
Gary Thomas, Ph D , Semor Scientist 
Prmce Wilham Sound Science Center 
P 0 Box 705, Cordova, AK 99574 
tel (907) 424-5800, fax (907) 424-5820 
e-mml loon-, thome@pwssc gen ak us 

Responsibilities Dr Thome will be responsible for proJect admmlstratwn, evaluatiOn of 
samplmg designs, optrmizatwn analyses and wntmg He has vast expenence workmg as a PI on 
research proJects for over 30 years while at the Umversity of Washington and at BwSomcs Inc 
He IS well published With over 50 peer-reviewed manuscnpts and IS an Affiliate Professor at the 
Umversity of Washington 

Dr Thomas will be responsible for proJect coordmatwn, mterfacmg With OSRI physical 
oceanography and modelmg proJects and wntmg He has been workmg as a PI on research 
proJects for over 20 years while at the Umversity ofWashmgton and at the PWS Science Center 
He IS well published with over 60 peer-reviewed manuscnpts and IS an Mfihate Professor at the 
Umversity of Miarm and the Umversity of Alaska at Fmrbanks He has been a PI on past EVOS 
TC research proJects 

C V s for both mvestlgators are attached Please address all correspondence related to this 
proposal to Richard E Thome 

OTHER KEY PERSONNEL 

A modeler with expenence m ecosystem and energetics models will provide mputs mto the 
evaluatiOn 
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Project Title: 

Project Number: 

Restoration Category: 

Proposer: 

Lead Trustee Agency: 

Cooperating Agencies: 

Alaska SeaLife Center: 

Duration: 

CostFY 02: 

CostFY 03: 

Geographic Area: 

Acquisition of current Chemical, Physical, and Biological 
information ofKodiak Regional Water Quality Components 
Relevant to Fisheries and Oceanographic Investigations. 

02.Jo? ~ 
Ecosystem Synthesis I GEM Transition 

Kodiak Area Native Association 

~[g ~ 
APR 1 3 2000 

EXXON VALDEZ 01!. SPILL 
TRUSTEE COUNC,L 

· Non are requesting funding under this project for FY 02 

No 

1st year 

Kodiak Island Region 

Injured Resources I Service: Bald Eagle, River Otter, Black Oyster Catcher, Clams, Intertidal 
Communities, Mussels, Pacific Hearing, Pink Salmon, Sea Otter, 
Sediments, Sockeye Salmon, and Sub Tidal Communities, 
Common Loon, Harbor Seal, Cutthroat Trout, Dolly Varden, 
Rockfish, and other species 

ABSTRACT 

The proposed project will: develop nearshore monitoring stations to gather information on· 
species composition and rates of settlement of shellfish, barnacles, algae, and other important 
marine organisms; develop monitoring stations for remote telemetry of temperature, salinity, 
currents, zooplankton densities, and other data relevant to fisheries and oceanographic 
investigations; develop methods for utilization of satellite imagery technology through 
coordination with NASA. 
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INTRODUCTION 

The proposed restoratJ.on effort IS to compile nearshore mformatJ.on ofbtologiCal and 
ecologtcal Importance to be apphed towards developmg the best management practices for 
estuary and marme envrronments Thts proJect has been developed with three categones of 
science dtsciplmes whtch are Water Quality Studies encompassmg Chemtcal, Physical, 
Btologtcal components of water quahty, Phytoplankton and Zooplankton Assessments, and 
Paralytic Shellfish Pmsonmg Assessments 

PortiOns of thts proJect have already begun here on Kodiak Island The Uruversity of 
Alaska at Farrbanks 1s nearly completed wtth a three year study for detectJ.on of algae that causes 
paralytic shellfish pmsonmg Therr work was centrahzed around the road accessible locations 
near the Kodtak City vtcimty The other portJ.on of thts project proposal that has already begun 1s 
the development of a new rapid PSP test ktt called MIST Alert Thts ktt was developed by Jellet 
Btotech Ltm1ted The ktt was developed with a Grant funded by EVOS 

Thts proJect ts bemg proposed to be developed for the Kodiak Island Regton With 
poten1:J.al apphca1:J.ons to the Gulf of Alaska 

NEED FOR PROJECT 

A ) Statement of problem 

As a result of the mcident of the ml sptll, the biologtcal and ecologtcal resources of the 
coastal envrronments of Kodiak Island have been tmparred and the effects all not totally 
understood at thts 1:J.me Beneficial Uses of these resources by Kodiak tslanders have been 
1mpatred crea1:J.ng a need to morutor, analyze, and develop best management practices to 
reestablish the healthtness and producTIVIty of resources that were boun1:J.ful 

The lllJured resources ofKodtak Island are and not ltm1ted to Bald Eagles, River Otters, 
Black Oystercatchers, Clams, Inter-tidal Communttles, mussels, Pacific hernng, Pmk salmon, 
Sea Otter, Sedtments, Sockeye Salmon, Sub-tidal Communttles, Common Loon, Harbor Seal, 
Cutthroat Trout, Dolly Varden, Rockfish, and other spectes 

B) RATIONALE I LINK TO RESTORATION 

Currently there IS very hmttmg Information as to the healthmess and productiVIty of the 
resources of Kodtak Island Imttal assessments of the damages caused by the oil spill were 
conducted There eXIsts an extremely tmportant need to gather mformation, morutonng of the 
current conditions of the resources The mformation proposed to be gathered wtthtn the scope of 
thts proJect bnngs together a hohstlc approach to assesses the tmpacts and responses of the 
resources affected by the ml sptll mctdent 

The Information and contmued development of cost effective research, morutonng and 
early response systems will greatly enhance the process of gathenng Information (mformatton 
about how resources and servtces are recovenng or whether restoratiOn actiVIties are successful) 

C) Location 

Thts proJect has been developed for the Kodtak Island regton The scope of work to be 
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completed mcludes the seven commuruties located on the penmeter of the Island The affected 
commuruhes are, Ahktok, Karluk, Larsen Bay, Old Harbor, Ouzmkle, Port Llons, and Kodiak 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

The commuruhes will be mvolved VIa the Kodiak Island VIllage Environmental 
Council Thls IS an estabhshed group whose membershlp representatiOn mcludes Kodiak Island 
Borough, Tnbal and City Councils form each of the seven commuruhes, and the Kodiak Area 
Nahve AssociatiOn (KANA) Momtonng I research findmgs and other proJect mformahon would 
be provided by contmumg commumty workshops that are bemg provided to the commumhes by 
KANA as an Envrronmental Outreach Program 

Local resources such as human, eqmpment, and facihties will be greatly uhhzed for thls 
proJect There have been trammg sesswns and workshops presented by vanous State, Umversity, 
and other Agencies These opportumhes have been completed by many of the Islands commuruty 
members Many members of the commuruhes retam quahtatiVe amounts of tradihonal and local 
knowledge Many members of the commuruhes have supphed some of therr knowledge to the 
Alaska Department ofFish and Game' DIVISIOn of Subsistence Much of the knowledge retamed 
and shared would proVIde necessary mformatwn for the IdentificatiOn of stratified momtonng 
sites 

PROJECT DESIGN 

A) Objectives 

The obJectives of this proJect are 

1 ) To compile to water quahty mformahon (mcludmg sediments), 
2) To compile phytoplankton I zooplankton, algae mformatwn, 
3 ) To compile Paralytic Shellfish Pmsonmg mformatwn, 
4 ) To develop the capabihties to utihze telemetry mstruments, 
5 ) To develop the capabihties to utihze Satelhte Imagery I digital photography 

BMethods 

1 ) Momtonng of water columns chemical, physical, and bwlogical components could be a 
useful tool m predictmg healthmess and productivity levels of aquatic resources The data 
needed, survey methodologies, and Quahty Assurance and Quahty Control Plans are 
mcluded m the EPA Coastal 2000 attachment 

2 ) Momtonng of phytoplankton, zoophlankton, and algae could be a useful tool m 
predictmg healthmess and productiVIty levels of aquatic resources The data needed and, 
survey methodologies, and Quahty Control and Quahty Assurance Plans are mcluded m 
the ImplementatiOn of Improved Beach or Sea Morutonng Program for DetectiOn of 
Algae that Cause Paralytic Shellfish Pmsonmg attachment 

3) Morutonng of Paralytic Shellfish Pmsonmg could be a useful tool m predictmg 
healthiness and productivity levels of shellfish resources The data needed and 
methodologies and Quahty Control Plans are mcluded m the PSP Momtonng attachment 

4 ) Developmg telemetry momtonng capabihties could be a useful tool m predictmg 
healthmess and productivity levels of aquatic resources The technology for these 
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capabilities are bemg utiliZed m other momtormg activities and could be applied to this 
proJect 

5) Developmg techniques to utiliZe Statelite Imagery I Digital Photography are bemg 
currently bemg applied towards other momtormg and research proJects KANA will be 
attendmg a meetmg I workshop to coordmate these activities with NASA and vanous 
other Agencies 

C ) Cooperating Agencies, Contracts, and other Agency Assistance 

Tins proJect has many cooperatmg agencies that are not subm1ttmg funds for this proJect The 
agencies are the Umted States Envrronmental ProtectiOn Agency, the Umversity of Alaska at 
Anchorage, the Umversity of Alaska at Farrbanks, and the Native Amencan Fish and Wildlife 
SoCiety 

SCHEDULE 

A) Measurable ProJect Tasks for FY 02 (October 1- September 30, 2002) 

October Begm Scopmg SessiOns with commumties for mput to momtormg locatiOns 
November Develop momtormg locatiOns and schedules, acqurre momtonng and lab staff 
December Schedule and conduct trrumng sessiOns for momtormg staff and lab staff 
January Begm momtormg and lab actiVIties 
February Begm coordmatlon of telemetry actiVIties, continue momtormg and lab 
March Begm coordmat10n of Satellite Imagery actiVIties, contmue momtormg and lab 
Apnl Contmue telemetry, momtormg, and lab activities 
May Continue telemetry, momtormg, and lab activities 
June Continue telemetry, momtormg, and lab actiVIties 
July Contmue telemetry, momtormg, and lab actiVIties 
August Contmue telemetry, momtormg, and lab actiVIties 
Sept Continue telemetry, momtonng, and lab actiVIties, develop and submit annual 

report mcludmg statistical data/InformatiOn findmgs, analysis, 

B ) ProJect Milestones and Endpomts 

Objective #1 shall be addressed m November and contmumg through the life of the proJect It IS 

scheduled to begm m November and continued through September Data banks will be 
generated weekly and entered mto a master database on an ongomg basis 

Objective #2 shall be addressed m November and contmumg through the hfe ofthe proJect It IS 

scheduled to begm November and contmumg through September Data banks will be 
generated weekly and entered mto a master database on an ongomg basis 

Objective #3 shall be addressed m November and contmumg through the life ofthe proJect It IS 

scheduled to begm November and contmumg through September Data banks will be 
generated weekly and entered mto a master database on an ongomg basis 

Objective #4 shall be addressed m February and contmumg through the life of the proJect 
Objective #5 shall be addressed m March and continumg through the life of the proJect 

C Completion Date 
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The completton of tins FY ProJect would be completed m September of2003 KANA 
would hk:e to contmue wtth tins project as a long term proJect wtth the potenttal of expandmg 
through out the Gulf of Alaska 

PUBLICATIONS AND REPORTS 

At tins ttme there are no plans to submtt any manuscnpts for pubhcatton m FY02 KANA 
concurs wtth EVOS that tins process should begm ASAP and shall begm that process at an 
appropnate ttme The complete Annual Report shall be submttted pnor to the Apnl 15, 2003 
deadlme 

PROFESSIONAL CONFERENCES 

At tins ttme KANA does not plan to present project matenals at Professtonal Conferences 

COORDINATION AND INTEGRATION OF RESTORATION EFFORT 

Coordmatton acttvtttes would also be completed dunng the hfe of the project to ensure 
compatlbthty of work be done These proJect wtll also seek fundmg from alternative sources that 
may be tdentrfied as Request for proposals are made 
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Expanding the Seabird Tissue Archival and Monitoring Project (STAMP) 
Program for the GEM Program 

Project Number: Oa (0 '3 ~ 

Restoration Category: Monitoring 

Proposer: USFWS, USGS/BRD, NIST 

Lead Trustee Agency: FWS-DOI 

Cooperating Agencies: NIST and USGS/BRD 

Alaska SeaLife Center No 

Duration: 1 Year 

Cost FY 02: $54.9 K 

Cost FY 03: $0 K 

~~©~llW~[Q) 
APR 1 3 2001 

EXXON VALDEZ OIL SPILL 
TRUSTEE COUNCIL 

Geographic Area: Prince William Sound, Kachemak Bay, Northern Gulf of Alaska 

Injured Resource/Service: Common murres 

ABSTRACT 

This proposal lays the ground work for expanding the current Seabird Tissue Archival and 
Monitoring Project (STAMP) in the spill area. The work would include developing local 
community networks for collecting samples for the project, adding more seabird colony locations 
and species to the existing STAMP program, developing logistical plans for expanding the 
Project in the Gulf of Alaska, and completing analytical work on existing samples to provide a 
database that will be used to design a long-term monitoring plan for the upcoming EVOS
sponsored Gulf Ecosystem Monitoring (GEM) program. 
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INTRODUCTION 

Seabrrd tissues, particularly eggs, have played Important roles m environmental momtonng m 
Europe and Canada The Canadian Wtldhfe Service (CWS) collects, banks, and analyzes eggs 
and tissues from seabrrds of the Atlantic and Pacrfic coasts as part of Its Wildlife Tox1cology 
Program (Mmeau et al, 1984, Elhott, 1985, and Wakeford and Kasserra, 1997) Eggs are 
part1cularly useful for the temporal and spatial momtonng of pers1stent orgamc pollutants ( e g , 
polychlonnated btphenyls (PCBs), chlonnated pesticides, dwxms) and mercury For example, 
the CWS successfully documented temporal changes m PCBs and pestictdes m the Great Lakes 
by analyzmg banked herrmg gull (Larus argentatus) eggs (Mmeau et al, 1984) Also, eggs from 
alctds (seabrrds belongmg to the famtly Alctdae that mcludes murres, murrelets, auklets, 
gutllemots, and puffins) were 1dentrfied as key mdicators for crrcumpolar momtonng of 
pers1stent orgamc pollutants (POPs) by all Arctic natiOns partictpatmg m the InternatiOnal Arctic 
Momtonng and Assessment Programme (AMAP) Phase II- Years 1998-2003 (AMAP 
Sctentrfic Experts Workshop, Grrdwood, Alaska, Apnl 1998) 

The AMAP report on the state of the Arctic envrronment summanzes knowledge on POPs m 
seabrrds hvmg m arctic envrronments However, the report IS hmtted to the Canad1an and 
Scandmav1an Arctic (AMAP, 1998) It presents data mdicatmg that ptscivorous seabrrds feedmg 
at the top ofthe marme food web (e g, cormorants, puffins, kltt1wakes) have higher levels of 
PCBs m therr eggs than those feedmg at lower levels ( e g , eiders) Levels m seabtrd eggs were 
higher m the Scandmav1an Arctic than m the Canad1an Arctic and, withm Canada, levels were 
higher m the high eastern Arctic than m the lower western Arctic Also, levels ofPCBs 
approachmg concentrations known to affect hatching success were found m thick-billed and 
common murre (Urza lomvza and U aalge), puffin, black guillemot (Cepphus grylle), and black
legged kltttwake (Rzssa trzdactyla) eggs from the Canad1an and Norwegtan regtons of the Arctic 
(AMAP, 1998) 

There are few data on the concentratiOns of POPs m colomal seabtrds nestmg m Alaska 
Kawano et al (1988) reported chlordane concentrations m thick-btlled murres from the North 
Pac1fic and Gulf of Alaska However, the most comprehensive mformatwn on organochlonne 
res1dues m Alaskan seabrrd eggs was obtamed 25 years ago (Ohlendorf et al , 1982) 
Extrapolatmg levels of POPs from the western Canad1an Arctic database 1s not appropnate, 
because atmosphenc and oceamc transport of contammants from Southeast Asia eastward and 
northward mto the Gulf of Alaska and Benng Sea, and the oceamc transport of other substances 
eastward along the northern and eastern coasts of Stbena and mto the Chukchi and Benng seas 
probably affect overall contammant patterns and levels m Alaskan seabrrds Local sources from 
ex1stmg and former m1htary mstallatwns also have to be constdered 

More than 95% of the seabirds breedmg m the contmental Umted States breed at Alaskan 
colomes m the Gulf of Alaska and Benng and Chukchi seas (USFWS, 1992), and about 80 % of 
the Alaskan btrds nest on Alaska Mantime NatiOnal Wtldhfe Refuge (AMNWR) lands (G V 
Byrd, personal commumcatwn) In 1998 and 1999, the US Geologtcal Survey Biologtcal 
Resources Division (USGS/BRD), AMNWR, and the National Institute of Standards (NIST) 
Imtiated aJomt proJect to develop and test protocols for collectmg, processmg, transportmg, and 
banking eggs collected from selected colomes of common and thick-billed murres on AMNWR 
lands This proJect, the Seabrrd Tissue Archival and Momtonng ProJect (STAMP) IS collectmg 
and cryogemcally banking eggs from murre colomes for future research and 1s analyzmg ahquots 
ofthese banked specimens for temporal and spattal momtonng of persistent bioaccumulative 
contammants w1thm the Refuge 
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Murres spend about 80% oftherr trme at sea (USFWS, 1992) They are capable ofdiVmg to 
depths of up to 200 m to capture prey, feedmg on a wide vanety of small fish, mcludmg cap elm 
(Mallotus vzllosus) and Pacific sand lance (Ammodytes hexapturus), other osmends and gadids, 
sculpms, pncklebacks, shanrues, ronqmls, and some larger mvertebrates ( e g , shnmp, sqmd) 
Murres only come ashore to breed m large colomes on precipitous sea chffs and headlands, 
where they lay smgle eggs on bare rock ledges m dense aggregations The eggs are relatively 
large, Yieldmg contents rangmg from 75 g to 95 g, willch IS sufficient for multiple analyses 
Murres are also capable of laYing replacement eggs about 13 to 14 days after losmg first eggs 

A protocol for collectmg and bankmg seabird eggs was tested at murre colomes m the AMNWR 
m 1998- 1999 Colomes, rangmg from the Arctic Ocean (Chukcill Sea) to the North Pacific 
(Gulf of Alaska), were selected for samplmg These colomes are located at Cape Lisburne m the 
Chukcill Sea, Little DIOmede Island m Benng Strrut, Bluffm Norton Sound (northern Benng 
Sea), St George Island m the southern Benng Sea, Bogosloflsland m the Aleutian cham, East 
Amatuh Island m the Barren Islands of northern Gulf of Alaska, and St Lazana Island m the 
southeastern Gulf of Alaska near Sitka Dunng tills pilot phase, the draft collectiOn, sample 
processmg, transportatiOn, and bankmg procedures were evaluated for practlcahty and smtab1hty 
for obtrumng uncontammated samples and were modified where necessary Tills revised 
protocol, willch has been pubhshed (York et al , 2001 ), serves as the SOP for future samplmg 
work 

Usmg the STAMP seabrrd egg protocol (York et al, 2001), both common and truck-billed murre 
eggs have been collected and banked from colomes on Little DIOmede, St George, and Bogoslof 
Islands, and common murre eggs have been obtamed and banked from E Amatuh and St 
Lazana Islands The eggs (1 0 eggs per species per colony) were processed (contents separated 
from the shells and frozen) and the contents (egg samples) transported to the NatiOnal 
B10momtonng Specrmen Bank at NIST m Charleston, South Carolma, where they were arcillved 
at temperatures of -150 °C The specimen bankmg procedures mcluded cryohomogemzmg 
frozen egg samples received from USGS/BRD, diVIdmg tills homogenate mto A and B 
subsamples (approxnnately 40 g, each) willch were sealed m permanent Teflon storage 
contamers, stonng the A and B subsamples m separate hqmd mtrogen vapor freezers, and 
entenng the specimen data mto the sample trackmg software of the NBSB, I e Arcillved Sample 
Trackmg and Retneval OperatiOn (ASTRO) Subsample B IS avrulable for 1mmeillate analysis, 
subsample A Is earmarked for long-term arcillvmg for future research 

In 2000, NIST began some analyses of ahquots of arcillved egg samples for POPs These 
analyses are bemg conducted through partial fundmg by USGS/BRD of a graduate student from 
the Umversity of Charleston Gnce Marme Laboratory, who IS workmg under the drrect 
supervision ofNIST Charleston scientists (Drs Paul R Becker and John R Kuckhck) Tills 
fundmg support will end by the fall2001 The analytical results of tills work will be compared 
among colomes, and with published Alaskan and Canadian seabird data and data from other 
species m Alaska This work represents the first step toward developmg a database that will 
quantify and document the transfer of persistent orgamc compounds through seabrrd food webs 
mAlaska 

Ahquots (1 - 2 g, each) of egg samples (from subsample B) from common murre colomes at 
Little DIOmede, St George, and St Lazana Islands have been analyzed (n = 30) for 56 PCB 
congeners, chlordanes, DDTs, dieldnn, mirex, hexachlorocyclohexanes (HCH), and 
hexachlorobenzene (HCB) usmg established NIST methodology (Schantz et al , 1996) In 
addition to these analyses, both coplanar PCBs and polychlonnated naphthalenes (PCNs) will be 
measured usmg GC/NCI-MS with a recently developed method that specifically Isolates planar 
compounds (Brubaker et al, 2000) Toxaphene will be measured accordmg to Kucklick et al 
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(1996) and/or Glassmeyer et al (1999) Also, mercury and methylmercury analysis Will be 
conducted usmg some methods recently developed at NIST These mclude Isotope dilution cold 
vapor (CV) modificatiOn for mductively coupled mass spectrometry (ICP-MS) for mercury 
(Christopher, 2001) and solid phase microextraction followed by gas chromatography with 
atomic ermssion detection (SPME-GC-AED) for methylmercury (Tutsku et al, 2001) 

Prehmmary results from the analyses mdicated that there were substantial differences m the 
concentratiOns of specific POPs m the common murre eggs from the St Lazana colony 
compared to concentratiOns m the common murres eggs from the two Bermg Sea colomes (Little 
D10mede and St George Islands) Total PCBs, expressed as the sum ofmdiVIdual PCB 
congeners, and 4,4'DDE were sigmficantly higher m the St Lazana eggs Sum of PCB 
congeners was 247 ± 96 4 ng/g wet weight m eggs from St Lazana compared with 104 ± 30 5 
and 96 0 ± 44 4 for eggs from Little D10mede and St George, respectively, and 4,4' -DDE was 
294 ± 97 1 ng/g wet weight m St Lazana eggs compared With 68 6 ± 12 0 and 72 0 ± 21 3 for 
Little D10mede and St George eggs HCB was sigmficantly lower m the St Lazana murre eggs, 
I e 36 9 ± 7 28 ng/g wet weight compared With 81 0 ± 18 1 for Little DIOmede and 79 3 ± 15 0 
forSt George Prehmmary pnnc1pal components analysis conducted on the fractiOn of total 
PCBs and organochlorme pesticides for each egg also mdicates a clear and strong separatiOn of 
the St Lazana colony from the two Bermg Sea colomes Common murre eggs from E Amatuh 
have not been analyzed, so we presently do not know how these birds might compare to the St 
Lazana brrds or to those from the Bermg Sea Also, the thick-billed and common murre eggs 
collected at Bogoslof Island have not been analyzed 

The results suggest the Importance of contmumg the analysis of murre eggs from the other Gulf of 
Alaska colony that has been targeted for STAMP (E Amatuh) and expandmg STAMP to other 
murre colomes m the Gulf of Alaska and to other species of seabrrds m the regiOn, particularly 
species that feed m different habitats at different trophic levels 

NEED FOR THE PROJECT 

1 Statement of Problem 

Some ongomg non-EVOS funded research and momtormg programs have the potential for 
contnbutmg to the development of GEM, particularly If some addition support can be obtamed from 
the Trustee Council This proposed project will lay the ground work for expandmg the contammant 
momtonng program on seabrrds (STAMP) m the GEM area Common murre has been Identified as 
a resource ongmally mjured by the spill, but now recovermg In momtormg this species and other 
seabirds m the GEM area, consideration should be gtven to POPs Although not drrectly related to 
the ml spill, these compounds have to be considered as factors that are present ( m unknown amounts) 
and that have the potential for affecting the health of seabrrd populatiOns m this regton and, 
therefore, therr populatiOn growth or dechne Present fundmg forST AMP only allows for one murre 
colony to be momtored m the GEM area (E Amatuh Island) on a non-regular basis The other 
colomes that are presently part of the project are located m Southeast Alaska, Bermg Sea, and 
Chukchi Sea 

Under this proposal, rmtial steps will be taken to expand STAMP to mclude more extensive coverage 
of murre colomes withm the GEM area and mclude additiOnal seabrrd species Additional species 
will mclude black-legged kittiwakes, Rzssa tzdactyla, (surface feeders on small fish) and fork-tailed 
storm petrels, Oceanodroma furcata, (surface plankton feeders) For common murres, colomes at 
Gull Island (Kachemak Bay), and Middleton Island are Ideal candidates for companson with the 
existmg STAMP colomes at E Amatuh and St Lazana Islands For black-legged kittiwakes, 
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colomes of mterest mclude E Amatuh, Gull, and Middleton Islands, and Shoup Bay m Pnnce 
Wilham Sound Fork-tmled storm petrel colomes of mterest are located atE Amatuh and St 
Lazana Islands, and the Wooded Islands (tills species will be added to the work after the prehmmary 
work with murres and kittiwakes IS completed) Expandmg STAMP to mclude more colomes and 
species m the GEM area wtll be an Important step m developmg a Gulf of Alaska momtonng 
program to document and quantify the transfer of persistent orgamc compounds through seabrrd 
foodwebs 

2 RatJ.onale/Lmk to RestoratJ.on 

In developmg GEM, consideratiOn should be gtven to momtonng other contammants m addition 
to those related to 011 spills Tills IS necessary, If one considers that many factors can affect the 
health of the system on wmch the seabrrds depend There IS very httle mformatwn on 
concentratiOns of POPs m seabrrds from the Gulf of Alaska, or how these concentratiOns 
compare among colomes withm the regton, how they compare with other seabird colomes m 
Alaska, and how they compare with known concentratiOns m other, more urbamzed regtons of 
the world In addition, eggs of seabrrds are a subsistence resource and POPs concentrations m 
them should be measured to provide mformatwn that would be of use to local native 
commumties and the regtonal health agencies 

3 LocatiOn 

The proJect will be undertaken m Kachemak Bay, Pnnce Wilham Sound, and the Northern Gulf 
of Alaska The commumties that will be affected are Seldovia, Port Graham, Nanwalek, New 
Chenega, Tatlthk, and Cordova 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

A mam component of the proposed proJect IS to develop local contacts as partners m the 
expansiOn of STAMP m the GEM area Tills will mvolve active local participatiOn m specrmen 
collections ( e g , Gull Island) Some of the murre colomes are used locally for native subsistence 
food, and therefore, mformat10n on POPs types and levels IS rmportant to the local commumtles 
and therr mhabitants In addition, the proJect welcomes the mput oflocal knowledge about the 
colomes, wmch may help mterpret proJect results The proJect will provide trammg to local 
participants m STAMP collectiOn protocols An approach for providmg feed-back of proJect 
results to the partictpatmg/affected commumties will be developed m consultatiOn with the 
commumties through commumty facilitators, natural resource speciahsts, and the Spill Area
Wide Coordmator Smce the commumties will probably want to participate and therefore 
become partners m the proJect, the strategy will also mclude developmg mechamsms for 
commumty mput mto proJect design 

PROJECT DESIGN 

A ObjectJ.ves 

1 Develop local commumty participation and expand STAMP m the GEM area 

2 Provide trarmng to local participants m STAMP protocols 
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3 Establish logtstlcs plans for the collection, packagtng and transport of seabrrd eggs from the 
colomes to the laboratones for analysts and bankmg 

4 Complete the analysts of eggs collected m 1999 - 2001 from the two extstmg momtored 
colomes m the GOA to establish the lilltial database for the destgn of the expanded STAMP 
program m the GEM area 

5 Develop plans for the feed-back of STAMP results to the parttctpatmg commumties 

B Methods 

1 Developmg local participation An Important part ofexpandmg STAMP m the GEM area 
wtll be developmg local commumty participation m the collection and handhng of eggs for the 
proJect Some of these colomes are used by local native subststence for the gathenng of eggs for 
food The pnnctpal mvesttgators wtll VlSlt these local commumttes, explam the nature of the 
proJect to them, and detemune therr mterest m local participatiOn Also, local knowledge about 
the colomes may help m the mterpretatton of analytical results The murre eggs that have been 
obtamed from Ltttle Dtomede Island for STAMP have been collected by local restdents Based 
on thts expenence and the past expenences of the Pis m workmg wtth local commumties wtthm 
the STAMP and the Alaska Marme Mammal Ttssue Archtval ProJect (AMMTAP), thts type of 
cooperatiOn and assistance ts feastble and htghly desrrable for the success of the proJect 
Currently, candtdate local commumties mclude Seldovia, Port Graham, Nanwalek, Tatitlek, New 
Chenega, and Cordova 

2 Trammg The egg collection protocols developed by STAMP are destgned to obtam eggs m 
a manner that msures the mtegnty of the sample for analysts and bankmg Local mdtvtduals wtll 
be provtded hands-on mstruction m these protocols Also durmg thts penod, estimates of the 
amount of resource support ( eqmpment, matenals, and monetary) wtll be determmed for 
mcludmg m the out-year study plans for the proJect 

3 Logistics plannmg A maJor constderatton m the proJect wtll be determmmg the logtstics 
reqmred for collecting and transportmg spectmens m a ttmely manner and under condttions that 
ensures sample mtegnty Based on past expenence, each collectiOn locatiOn wtll present 
different problems that have to be overcome All three Pis have considerable expenence m 
developmg logtstics plans tatlored to the local situation, mcludmg Pnnce Wtlham Sound and the 
Gulf of Alaska Platforms for field collections mclude takmg advantage of planned crmses, local 
subststence activities, and shore-based seabrrd momtonng studtes (FWS) 

3 Analysis Unanalyzed egg contents samples (n = 20) collected from the murre colomes atE 
Amatuli and St Lazana wtll be analyzed for persistent orgamc pollutants In addttion, eggs from 
Bogoslof (n = 1 0) wtll be analyzed for comparative purposes Thts data and the analytical data 
already generated on STAMP murre colomes wtll be used to establish the mttlal database for the 
destgn of the expanded STAMP program m the GEM area Compounds to be measured mclude 
56 PCB congeners, chlordanes (cis-chlordane, trans-chlordane, cts-nonachlor, trans-nonachlor, 
oxychlordane), heptachlor, heptachlor epoxtde, DDTs (2,4'-DDT, 4,4'-DDT, 2,4'-DDD, 4,4'
DDD, 2,4'-DDE, and 4,4'DDE), dteldnn, mrrex, hexachlorocyclohexanes (a-, P-, and y-HCH), 
and hexachlorobenzene (HCB) A general descnption of the typical analytical procedures used ts 
presented below 

Ahquots of the cryohomogemzed egg samples are first dned wtth Na2S04 then extracted wtth 
dtchloromethane usmg pressunzed flmd extractor cell (PFE Dtonex) as descnbed m Kuckhck et 
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al (2001) A nuxture ofmtemal standards are added to the PFE cell pnor to extractiOn Six 
cahbratwn solutiOns are also processed through the extractiOn and IsolatiOns steps Lipids are 
removed from the sample by size exclusion chromatography (SEC) then the extract IS 
fractiOnated by usmg a senu-preparative ammopropylsilane column mto relatively lower and 
higher polanty fractions (Fl and F2, respectively) The Fl fractiOn typically contams PCBs, 
heptachlor, 2,4' -DDE, 4,4'DDE, 2,4"DDT, hexachlorobenzene, oxychlordane, and nurex The 
F2 fractiOn contains 4,4' -DDT, CIS- and trans-chlordane, cis- and trans-nonachlor, a-HCH, P
HCH, y-HCH, heptachlor epoXIde, 2,4'- and 4,4' -DDD, and dieldnn ConcentratiOns are 
deternuned m the extracts by duplicate mJectiOns on a gas chromatograph with electron capture 
detectiOn (GC-ECD) usmg 60 m DB-5 (J&W Scientific) and 60 m DB-XLB (J&W Scientific) 
capillary columns An ahquot of SRM 1946 "Lake Supenor Fish Tissue (for Ogamcs)" or a gull 
egg control matenal from the Canadian Wildlife Service, NatiOnal Wildhfe Research Center Is 
run with each set (a set IS usually 10 samples) as a control GC with negative-chenucalwmzatwn 
(NCI) mass spectrometry (MS) IS used to quantify oxychlordane m samples m which this 
compound sphts between the two fractiOns 

In order to normalize the analytical data based on hp1d weight, total non-volatile solvent 
extractable (mamly hpid) matenalis measured m the sample from a portiOn of the 
dichloromethane extract Lipid IS determmed gravunetrically by first reducmg the solvent 
volume from the extract with a Turbovap (Zymark), then allowmg the remammg solvent to 
evaporate at room temperature The ratio of the residue to the wet mass extracted represents the 
fractiOn of the total non-volatile solvent extractable matenal 

Statistical analysis will mclude ANOV A procedures to deternune If the common murres at E 
Amatuh are sigmficantly different m POPs concentrations m therr eggs from those at St Lazana 
and colomes at Bogoslof, St George, and Little DIOmede Islands In additiOn, pnncipal 
components analysis (PCA) procedures will be used to estimate the degree of separatiOn of 
among the colomes m the Gulf of Alaska and those m the Benng Sea, and to Identify the 
pnncipal analytes affectmg any separations 

5 InformatiOn feed-back to local participants An approach for proVIdmg proJect results to 
the participatmg/affected commuruties m a meanmgful way will be developed m consultation 
with the commuruties through therr EVOS commuruty facilitators and the Spill Area-Wide 
Coordmator Because the commuruties will probably want to actively participate m the proJect, 
this strategy will also mcorporate mechamsms for feed-back of mformat10n and 
recommendatiOns from the commuruties to the proJect 

6 Egg CollectiOns Common murre and black-legged kittiwake eggs will be collected at Gull, 
Middleton, E Amatuh, and St Lazana Islands m Kachemak Bay and the Gulf of Alaska, and at 
Shoup Bay m Pnnce Wilham Sound to help test collectiOn techmques at new colomes and for 
new species Methods for collectmg and transportmg the eggs will follow current published 
protocols (see York et al, 2001) Collectmg these eggs will also allow testing ofpoohng eggs 
for analyses ( e g , pooling 10 kittiwake eggs mto one sample) 

C Cooperatmg Agencies, Contracts, and Other Agency Assistance 

• Department ofthe Intenor, US Fish and Wildlife Service, Alaska Mantune NatiOnal Wildlife 
Refuge 

• Department of the Intenor, US Geological Service, Biological Resources Division, Alaska 
Biological Science Center 

• Department of Commerce, NatiOnal Institute of Standards and Technology 
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SCHEDULE 

A Measurable ProJect Tasks for FY 02 (October 1, 2001 - September 30, 2002) and FY 03 
(October 1, 2002 - September 30, 2003) 

FY02 

15 Oct- 31 Dec 2001 lmtiate contacts through EVOS commumty facilitators 

1 Jan- 15 Jun 2002 Conduct InformatiOn meetrngs and trarnrng for collectors 

16 Jun- 15 Jul2002 Collect eggs 

1 Oct 2001-30 Sep 2002 Analyze samples collected rn 1999 and 2001 

FY03 

1 Oct - 31 Dec 2002 

1 Jan- 14 Apr 2003 

10 Apr 2003 

Develop logt.stical plans and plans for rnformation feed back to 
participants, begrn wntrng draft final report 

Complete final report 

Submit final report With desigt.I for a GEM momtorrng proJect to 
the Clnef Scientist 

B ProJect Milestones and Endpomts 

December 2001 

June 2002 

July 2002 

September 2002 

Apnl2003 

C Completion Date 

Complete makrng local contacts to develop partnerships 

Complete InformatiOn meetrngs and trarnrng 

Complete collectrng eggs 

Complete analyses of eggs collected rn 1999 and 2001 

Submit final report to Chief Scientist 

A final report will be submitted to the Clnef Scientist by 15 Apnl 2003 

PUBLICATIONS AND REPORTS 

A final report will be submitted to the Clnef Scientist by 15 Apnl 2003 Also, a paper reportrng 
results from STAMP will probably be submitted to Sczence of the Total Envzronment for 
publicatiOn rn 2003 
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PROFESSIONAL CONFERENCES 

STAMP results w11l be presented at the SETAC Conferences m November 2001 and November 
2002 

NORMAL AGENCY MANAGEMENT 

Presently all agency partners m STAMP have lnmted fundmg for this proJect and expandmg 
work m the Gulf of Alaska 1s doubtful wtthout add1t10nal support Also, the work that AMNWR 
w11l do m not part oftherr normal seabtrd momtonng plan 

COORDINATION AND INTEGRATION OF RESTORATION EFFORT 

The proposed proJect will be coordmated and mtegrated w1th other AMNWR seabtrd momtonng 
proJects It will also be closely coordmated with another proJect proposed by D G Roseneau 
(AMNWR) entitled "Evaluatmg the Feastbhty of developmg a Commumty-Based Forage Ftsh 
Samplmg ProJect for the EVOS GEM Program" to reduce travel costs 

EXPLANATION OF CHANGES IN CONTINUING PROJECTS 

Tills 1s a new study, not a contmumg proJect 

PROPOSED PRINCIPAL INVESTIGATOR 

Davtd G Roseneau 
USFWS Alaska Mantime National Wtldhfe Refuge 
2355 Kachemak Bay Dnve 
Smte 101 
Homer, Alaska 99603-8021 
(907) 235-6546 
FAX (907) 235-7783 
dave _roseneau@usfws gov 

GeoffW York 
USGS/BRD, Alaska B10logtcal Sctence Center 
1011 E Tudor Road 
Anchorage, Alaska 99503-6199 
(907) 786-3928 
FAX (907) 786-3636 
geoff york@usgs gov 

Paul R Becker 
NIST 
219 Fort Johnson Road 
Charleston, SC 29412 
(843) 762-8503 
FAX (843) 762-8724 
paul_ becker@mst gov 
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PRINCIPAL INVESTIGATOR 

Dav1d G Roseneau 1s the USFWS Pnnc1pal Investigator for the STAMP He 1s a seabrrd 
btologtst With 30 years of expenence m seabrrd ecologtcal research m Alaska He 1s responsible 
for all field collectlons and ecologtcal analysts and mterpretat10n for STAMP Also based on ills 
expenence m workmg w1th Alaska Natlve orgamzatlons and cornmumttes, he 1s responsible for 
Nanve cornmumty contacts, trammg m the cornmumtles, and development oflogtstics proposal 
for the proJect 

Geoff W York 1s the USGS/BRD Pnnctpal Investigator for the STAMP He 1s a research 
btologtst and 1s responsible for the seabrrd sample processmg operatiOn at the Alaska B10logtcal 
Sctence Center m Anchorage He also has extensive expenence m workmg w1th Alaska Native 
orgamzat10ns on vanous research proJects, mcludmg the Alaska Marme Mammal Ttssue 
Arcillval ProJect (AMMTAP) For the proposed proJect, he w1ll ass1st m Native cornmumty 
contacts, development of the 1ogtstics proposal, and provtde assistance m trammg m the 
commumtles 

Paul Becker IS the NIST Pnnctpal Investigator for the STAMP w1th 25 years workmg m Alaska 
He IS a research b10log1st and NIST Charleston ProJect Leader at the NIST Charleston 
Laboratory He has overall respons1b1hty for the STAMP speclffien arc ill val, chem1cal analysts of 
samples, and the mterpretation of the chelllical data for the STAMP He has extensive 
expenence workmg w1th Alaska Native orgamzat10ns and cornmumties, pnnc1pally through ills 
early work m estabhshmg the AMMT AP H1s expenence m PWS cornmumties, occurred dunng 
the EVOS Dunng the early stages of the sp1ll he collected tissue spec1mens from harbor seals 
workmg With hunters m New Chenega, Tatitlek, and Nanwalek for effects assessment and for 
arcillvmg m the NBSB Tills mcluded provtdmg tratmng to local millvtduals on how to collect 
samples for contamlllant evaluatiOns 

OTHER KEY PERSONNEL 

Rebecca Pugh, Speclffien Bank Leader at NIST Charleston, has pnnc1pal responstbthty for egg 
sample bankmg and cryohomogemzation of samples 

John Kuckhck, Lead Orgamc Analytical Chelllist at NIST Charleston, provides techmcal 
supervlSlon of the graduate student who 1s analyzmg the eggs for POPs 

Stacy Vander Pol, NIST Charleston Techmc1an and Umvers1ty of Charleston Graduate Student, 
performs POPs analyses and statistical analysts and mterpretat10n of the resultlng data 
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 

October 1' 200 I - vt:!ptember 30, 2002 

Authorized 1 Proposed 
FFY 2001 FFY 2002 

Comments: This proposed budget is the Alaska Maritime NWR portion for the proposed "Expanding the Seabird Tissue Archival and 
Monitoring Project (STAMP) Program for the GEM Program." 

The Alaska Maritime National Wildlife Refuge will donate 0.5 months of the project manager's time to the project. 

FY02 
Project Number: O().b 3~ 
Project Title: Expanding the STAMP Program for the GEM Program 
Agency: 001-FWS 

FORM 3A 
TRUSTEE 
AGENCY 

SUMMARY 
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 

October 1, 200 I - vr::ptember 30, 2002 

eau 
Vernon Byrd 
Berg 

Project Pnnc1pallnvest1gator) 
Project Manager 
Program Manager 

to Seldovia (for Gull Island) 
to Sitka (for St Lazana Island) 
to Valdez (2 people) (for Shoup Bay) 
from Homer to Anchorage (for Middleton Island) 

Project Number 

GS11/6 
GS13/1 
GS12 

Pnce 

01 
05 
04 
03 

1 
1 
2 
1 
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 
October 1, 200 1 - vcptember 30, 2002 

Contractual Costs Proposed 
Descnpt1on FFY 2002 

Contract to NIST (see Non-Trustee Budget Forms 4A and 4B) 35 0 

Personal Serv1ces contract to the Seldovia Village Corp to ass1st b1olog1sts collect murre and k1tt1wake eggs at Gull Island 05 
Transporat1on to East Amatuh Island (vessel charter 2 days @ $2 OK/day) 40 
Transporat1on to St Lazana Island (vessel charter 2 days @ $0 6Kiday) 1 2 
Transporat1on to Shoup Bay from Valdez (vessel charter no cost) 00 
Transporat1on to Middleton Island from Anchorage (twm-engme a1r charter) 1 6 

When a non-trustee orgamzat1on IS used, the form 4A IS requ1red Contractual Total $42 3 
Gommoa1t1es costs Proposed 
Descnpt1on FFY2002 

20 plastic buckets for transportmg eggs ($1 0 00 each) 02 

Commodities Total $02 

FY02 
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2002 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 
October 1' 200 I - ucptember 30, 2002 

New Equipment Purchases Number Unit Proposed 
Descnpt1on of UnitS Pnce FFY 2002 

No equipment IS needed for the proJect $0 0 

Those purchases associated w1th replacement equipment should be 1nd1cated by placement of an R New Equ1~ment Total $0 0 

Ex1stmg Equipment Usage Number Inventory 
Descnptlon of Un1ts Agency 

Project Number FORM 38 

FY02 Project T1tle Expanding the STAMP Program for the GEM Program Equipment 

Agency 001-FWS DETAIL 
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Subtotal 
Indirect 

Project Total 

Equivalents (FTE) 

FY 02 EXXON VALDEZ TRUS .OUNCIL PROJECT BUDGET 
October 1, 2001 -September 30, 2002 

Comments Indirect costs are 25% of the first $25 K of d1rect costs + 5% of $3 6K of d1rect costs Other resources mcludes salary and 
overhead/benefits costs for Becker (2 mos), plus an add1t1onal 0 5 mo of Kuckhck's salary w1th overhead costs, plus additional 
overhead/benefits cost of Pugh, and Vander Pol These add1t1onal resources are handled through NIST mternal fundmg (total contnbutJon = 
$73 3 K) and Will not be charged to the project 

$3 5K of the project costs 1s for travel to attend annual restoration workshop and one scientific conference to present analytical results, and 
costs associated w1th report wntmg and pnntlng 

0 

FY02 
ProJect Number 
ProJect T1tle Expandmg the STAMP Program for the GEM Program 
Name NIST 

FORM 4A 
Non-Trustee 
SUMMARY 
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FY 02 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 
October 1, 2001 -September 30, 2002 

1c1an 
Research B1olog1st 
Orgamc Analytical Chem1st 
Research B1olog1st, Spec1men Bank 

Charleston, SC, to Anchorage, AK- uary 2002 Tech 
Conference attendance and presentation (SETAC or comparable) 

FY02 

Prepared Apnl 11, 2001 

Project Number 
Project T1tle Expandmg the STAMP Program for the GEM Program 
Name NIST 

Overtime 
Propose 
FY200 

16 
0 
2 
3 

• FORM 48 
Personnel 
& Travel 
DETAIL 

2 of4 



FY 02 EXXON VALDEZ TRUS COUNCIL PROJECT BUDGET 
October 1, 2001 - September 30, 2002 

Contractual Costs Proposed 
Descnptron FY 2002 

Contractual Total $0 0 
!Commodities Costs Proposed 
Descrij:)tron FY 2002 

1 Solvents and expendables for analysrs 1 0 
2 Report preparatron and pnntrng 1 0 

Commodities Total $2 0 

"FORM 48 

FY02 
Project Number Contractual & 
Project T1tle Expandmg the STAMP Program for the GEM Program Commod1t1es 
Name NIST DETAIL 
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FY 02 EXXON VALDEZ TRUS :;OUNCIL PROJECT BUDGET 
October 1 , 2001 - ~eptember 30, 2002 

Equ1pment purchases are not needed for the project 

Foxy 200 
Accelerated Solvent Extraction System (D1onex) 
Turbo Vap II Workstation 
HP 6890 Gas Chromatograph w1th Dual Electon Capture Detectors 
HP 6890/5973 Gas Chromatograph wtth Mass Spectrometry Detection 

Project Number 

N 
of Un1ts 

FY02 Project T1tle Expandtng the STAMP Program for the GEM Program 
Name NIST 
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Securing and sustaining the recovery of the marine ecosystem 

through a partnership with 

the marine-based economies of the spill-impacted communities 

Submitted under the BAA 

Project Number: 

Restoration Category: 

Proposer: 

Lead Trustee Agency 

Cooperating Agencies: 

Research, Monitoring, General Restoration 

Consortium of spill-impacted fishery resources user-groups 

Alaska SeaLife Center: ~~©~~"'~[Q) 
Duration: 

Cost FY 01 : 

CostFY 02: 

Geographic Area: 

Oct 2001 -- Sep 2003 

$148- $341 

$147- $315 

spill-impacted region 

PR 1 3 2000 

EXXON VALDEZ OIL SPILL 
TRU&TEE COUNCil 

Injured Resource/Service: all affecting commercial, sport, and subsistence fishing 

I. ABSTRACT 

The goal of securing and sustaining the recovery of the marine system is a first priority for 
the Trustee Council as well as for the spill-impacted region. Given the successes of the 
Council's Restoration Plan that goal is within our reach. The economies and the 
communities of the spill-impacted region are the natural partners for realizing the goal. In 
this regard commercial fishing has the involvement, resources, and motivation---through 
long term financial positions and committed financial risks---to be one ofthe most 
effective partners. The objective is a plan and a demonstration that a partnership with 
joint investment can accomplish significantly more toward our common goal than is 
possible through the same investments expended independently. 
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B 0 0 0 OINTRODUCTION 

Tlus proposal Is based on the perspective that 

the goal of securzng and sustaznzng the recovery of the marzne system zmpacted by 
the Exxon Valdez ozl spzllzs among the hzghest przorztzesfor the Trustee Counczl 
as well as for the spzll-zmpacted regzon, and that gzven the successes of the 
Counczl's Restoration Plan that goalzs wzthzn our reach 

Tlus proposal Is to pomt out to the Trustees that the econolllles and the commumt1es of 
the spill-Impacted region are the natural partners m reahzmg tlus goal The maJonty of the 
populat10n ofthe spill-Impacted region IS sustamed by econolllles and cultural practices 
predollllnantly dependent upon the resources of the manne ecosystems Their 
commumties and therr econolllles are on a recovery path that parallels the recovery of the 
manne system 

Among these partners commercial fishmg has the mterests, the motivatlOn, the 
mvolvement, the resources, the expertise, and both the long term financial positlOn and the 
coffilllltted financial nsks to be one of the most effective partners One obvious basis for 
tlus clrum IS the successful outcome of our partnerslup m 1993---the successful outcome 
of the Restorat10n program based upon our 1993 science plan IS now well-known and 
Widely acknowledged More generally, tlus clrum IS based on the obVIous fact that 
secunng and sustammg the recovery of the marme systems IS qmte naturally fundamental 
to the well-bemg of the mdustry Smce the econollllc basis for the maJonty of the 
commumties of the region IS the commercial fislung mdustry, that which IS fundamental to 
the mdustry IS Silllllarly fundamental to the commumties 

In the paragraphs that follow we offer to the Council three further factors presently 
affectmg commercial fislung m Alaska These factors are unrelated to spill Impacts and 
restorat10n The purpose of presentmg these IS that these factors each reqmre efforts on 
the part of the mdustry wluch can contnbute directly to the goal of securmg and sustaimng 
the recovery ofthe manne system The abihty of the mdustry and the commumties to 
respond to these factors IS sigmficantly advanced by the accomplishments of the Council's 
Restorat10n Plan, and the most effective responses Will be ones that fully explmt and 
utihze the Council's results The utihzat10n and the ImplementatlOn of the results are m 
large measure precisely the effort that IS now reqmred to begm the process whereby we 
secure and sustam the recovery of the manne ecosystem 

The three additlOnal factors are 1) the ever-present nsk to the manne system from some 
future ml spill, 2) competition from worldWide salmon aquaculture and the econollllc 
pressures of the present global economy, and 3) the extremely scarce mdustry-directed 
support from government or related mdustnes for non-aquaculture fish product10n 
These three present-day reahties all combme to make the mcorporat10n of the best and the 
most current progress m understandmg, tracking, and forecastmg the course ofthe manne 
b10-product10n system a basic requrrement for the viabihty of commercial fislung m the 
state waters of Alaska A large fract10n of what commercial fislung needs to know to 
operate m an econollllcally optimal manner IS the same mformat10n the Council needs to 
know m order to secure and sustam the recovery of many of the components of the manne 
system 
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Tlus proposal requests support for Irutial planrung and for a hrruted scope demonstratiOn 
of the structure and content of the proposed partnerslup The core obJective to be 
aclueved through tlus effort Is the demonstration that through a partnerslup mvolvmg 
JOint mvestment we can together accomplish sigmficantly more toward the common goal 
of secunng and sustaining the recovery of our manne ecosystem than could be reahzed 
through the same mvestments expended mdependently 

NEED FOR THE PROJECT 

A Statement of Problem 

Anyone who has lived for any time at all m one of the south central Alaskan commuruties 
located m the path of the ml from the Exxon Valdez spill knows well that much more than 
the manne ecosystem was altered by the ml spill The damage, the response, and the 
recovery ofthe econorruc and social systems of the spill-Impacted regiOn m many ways 
parallel that wluch has occurred m the manne ecosystem 

The Executive Director and the Trustees of the Exxon Valdez Oil Spill Trustee Council 
have understood that recovery would have direct effects beyond what can be measured by 
the abundance and the condition of the many manne species damaged by the spill The 
pace and the extent ofthe recovery of the manne system would deterrrune the feasibility 
and the extent of the recovery of the manne-based econorrues It would sirrularly 
determme the fate and the health of native commuruties On the other hand, the Council 
recogruzed that despite the presumed advances oftlus "age oftechnology" the maJonty of 
the successes of the RestoratiOn Plan would be advances m explammg, trackmg, and 
documentmg the process by wluch the manne system was Impaired and then commenced 
to repair Itself---or failed to repair Itself There would be few cases m wluch there could 
be an mtervent10n such that the recovery of the marme system was accelerated 

It was tlus close relat10nslup between the recovery of the econorrues and commuruties of 
the regiOn and the recovery of the Impacted ecosystems that was the basis for the 
partnerslup of commercial fislung mterests and the Exxon Valdez Oil Spill Trustee Council 
m 1993 Through that partnerslup we developed a science plan [1] that addressed Issues 
that were Important both for the recovery of the econorrues and the commuruties 
dependent upon fislung and for the recovery of the damaged fish resources An Important 
result from that partnerslup was a science plan with the proper balance between sufficient 
technical scope on the one hand and a targeted focus on carefully selected recovery related 
topics on the other The success of our partnerslup was acknowledged nearly 
Immediately that balance between scope and focus became a core theme of the 
Restoration Plan and became known as the "ecosystem" approach to recovery and 
restoration 

In March 1999 the five year program based on our 1993 science plan was formally 
concluded Representatives from commercial fishmg attended the pubhc presentatiOns of 
the results from that program In June 1999 we begun our review ofthe results We 
could complete only a llrruted review dunng the height of the fishmg seasons, and dunng 
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the fall and Winter the mdustry was fully occupied by the lilllllediacy of proposed 
regulatory changes with maJor consequences It was wmter before more complete reVIews 
could begm But once resumed we also began to reVIew the other efforts that had been 
conducted under the Restoration Plan Here agam we are qmte pleased and Impressed 
with what we find accomplished smce 1994 The Restoration Plan has realized maJor 
advances through the two comparuon ecosystem proJects and through the separate 
program areas oftmacology, ml exposure responses, disease, and genetics These 
accomplishment taken together certamly look to be a successful outcome relative to the 
obJective of explrurung, trackmg, and documentmg the process by willch the manne system 
was (and m ways still Is) lillpaired and then begms---or falls to begm---to reprur Itself 

The Council has acknowledged m many documents and m many forums that the state of 
the art limits It to only a very coarse determmat10n of the status of the manne system 
components The Council classifies resources m two ways either InJured or not by the 
spill, and If InJured then the present status Is reported as either recovered, recovenng, or 
nonrecovermg The Council has noted that Its use of the classificatiOn "recovermg" m 
nearly all cases reflects the difficult challenge of Identifymg the present state of a resource 
that Is but one part of a larger time-varymg and mterdependent manne ecosystem Tills IS 
qmte what one should expect at tills stage--- the accomplishments have only JUst now 
delivered capabilities to explam, track, and document the process by willch the 
components of the manne system are undergomg change season by season, year by year 

With these successes m hand the Council Is now m the best positiOn ever to bnng senous, 
mearungful, and relevant content to our collective understandmg of the status and 
prognosis for those components InJured by the Exxon Valdez ml spill The realizatiOn of 
these goals of the Restoration Plan IS certainly among the illghest pnonties for both the 
Trustee Council and for the commuruties of the spill-Impacted region In particular, It Is 
certrunly a top pnonty for commercial fisillng In addition, there are other pnontles for 
commercial fisillng that are distmct from the spill and Its 1mpacts but willch nevertheless 
are served by the acillevements of the RestoratiOn Plan By partnenng once agam wtth the 
Council commercial fishmg can use the acillevements m ways that will directly benefit 
commercial fishmg and also directly contnbute to the Council's goal of secunng and 
sustrurung the recovery of the Impacted manne ecosystem 

B Rat10nale/Lmk to RestoratiOn 

In summary, there are four fundamental facets that form the foundation of the proposed 
partnersillp 

1 DODD the fundamentals of the partnership 

1 The Trustee Council and the commercial fisillng mdustry share the goal of secunng 
and sustrurung the recovery of our manne ecosystems through the fullest use of the 
advances and assets obtamed through the Council's RestoratiOn Plan 

2 The manne-based economies of the spill-Impacted reg~on are now fully orgaruzed 
and actively engaged m the shared task of msunng the future of the manne 
ecosystems by means of the mature and well established RCAC process, that 
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reg10nw1de process ts ready to commence usmg to the fullest extent possible the 
advances and assets obtamed through the Council's RestoratiOn Plan 

3 Fish production m Alaskan waters IS by statute prohibited from pursumg the fish 
husbandry approach and mstead IS based upon the best and the optimal utilizatiOn of 
the marme ecosystem m a manner wluch optimally preserves the Inherent producttve 
capacity of that system, for commerctal fishmg m Alaska to survtve economtcally tt 
must mcorporate mto tts methods, plannmg, and operattons to the fullest extent 
posstble the advances and assets obtamed through the Council's RestoratiOn Plan 

4 Industry-dtrected support for commercml fislung m Alaskan waters 1s Inherently 
hmtted not only by the scale of the economy but also by the Inherent approach 
wherem the productiOn system IS optimally used but only mmtmally altered, 
precludmg the expansion of the economy to mclude mdustnes and methods devoted 
to "tmprovmg" the product and the productiOn processes, to survtve economtcally 
thts productiOn method must pursue consoltdat10n through partnenng wtth those 
entlttes---such as the Trustee Counctl---actively engaged m the use, mamtenance, 
momtonng, and preservatiOn of the manne system m tts contemporary state 

In the followmg paragraphs we offer some bnefbackground regardmg the last three toptcs 
of the foregomg hst 

2 DODO The responses to the ever-present r1sk of another ml spill 

The commumttes of the sptll-tmpacted regton have been altered m a maJor way by the 
sptll-mduced reahzat10n that sptlls happen and prectsely what the consequences of that can 
be The response to that reahzat10n has proceeded qmte separately from the sptll Impacts 
and the efforts to recover from those tmpacts The response Is pnmanly m the form of 
new orgamzations and new mfrastructure whereby residents are empowered with the 
means to take an active role m the overstght and protectiOn of the manne ecosystem The 
cornerstones of thts response ts the parr of RegiOnal Ctttzen's AdVIsory Counctls (RCA C), 
the Pnnce Wtllmm Sound RCAC and the Cook Inlet RCAC Each RCAC conststs of a 
board of dtrectors compnsed of a representative from each of the economtc and 
governmental entitles of the reg10n Because the RCACs have roles and guaranteed 
access that ts established by federal statute, the residents of the region mteract wtth the 
otl mdustry m a settmg wherem the overwhelmtngly economtc domtnance of the oil 
mdustry has at least m part been equalized 

There are other orgamzat10ns besides the two RCACs which have formed for the purpose 
ofmcreasmg the overstght oftermmal operations and otl transport m PWS However, for 
the purposes here tt suffices to use the RCACs as the standard example They are among 
the first that were formed Thetr board structure has the effect of sustatmng the necessary 
active parttctpatiOn and attentton of each of the represented groups Commercml fishmg 
has two permanent seats m the PWS RCAC both Pnnce Wilham Sound Aquaculture 
Corporation and Cordova Dtstnct Ftsherman Umted have permanent seats on the Counctl 

Throughout the regton and throughout commercial fishmg there 1s a sober apprecmt10n of 
the dispanty between the economtc resources ofthe od mdustry and that of the users of 
the marme resources and of the vulnerabthty of the latter to an umntended error by the 
former Thts apprectatton sustatns the active commitment to secure and msure a 
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successfully uneventful future coeXIstence of manne-based econonues and the ad 
transportation mdustry Throughout the region and throughout commercial fishmg there 
Is the mstitutiOnal will and the orgaruzational means whereby the results from the 
Restoration Plan can be used to enhance the assurance of that uneventful future 
coeXIstence 

3 DODD Salmon aquaculture 

Another factor IS salmon aquaculture Throughout the world there has been an explosive 
growth m salmon aquaculture and at the same time the state of Alaska has comnutted 
Itself to an econonuc plan that excludes finfish aquaculture m state waters Competition 
from worldwide salmon aquaculture IS now a fact of life for salmon fishmg m Alaska The 
competitiOn IS not simply from pen reared Atlantic salmon from Canada and Chile, the 
New Zealand Kmg Salmon Co Ltd has been producmg and sellmg pen reared kmg 
salmon for several years (www kmgsalmon co nz) One view IS that the mcreased 
availability of salmon Will ultimately help Alaska fishmg by mcreasmg the demand [2] 
Dunng this same penod there has been a sharp declme m the value of the salmon harvest 
This decline has been greatest for pmk salmon but has occurred for the other species as 
well 

The necessity of competmg With farmed fish and the econonuc demands due to lower 
pnces have resulted m mcreased efforts to better distmguish the differences m the Alaskan 
products and also m mcreased attention on productiOn costs, consistency, and 
predictability In effect, farmed fish and dechrung pnces have had the effect of chang~ng 
the focus from solely harvest operations to a perspective of the manne system as the 
productiOn system for commercial fishmg In this context the questions are ones related to 
a sigruficantly enhanced ability to know how the productiOn system IS functiOrung---Its 
operational efficiency, the consistency of the output, and the ability to make sigruficantly 
more well Informed and longer term financial plans 

For an example from salmon farmmg consider the first part ofthe statement of the 
"company focus" for the New Zealand Kmg Salmon Co Ltd 

To guarantee quality and reliability, the company must own and control every 
stage of productiOn 

If this IS the alternative to commercial fishing m Alaska, and smce commercial fishing 
cannot own and control every stage of productiOn of the manne ecosystem, at the least we 
will have to set the "company focus" for Alaska fishing as the necessity to "explain, track, 
and forecast every stage of productiOn " Is this not m fact also the Trustee Council's goal 
for Its Restoration Plan? 

4 DODD Industry-directed support 

The foregomg "company focus" for Alaska commercial fishing and the decision of the 
state to forego finfish aquaculture are at odds With the reality of present day econonuc 
mcentives and support systems If the state had chosen salmon aquaculture then there 
would be the possibility ofbenefits from the system of national mvestment and 
Infrastructure support adnurustered by the Department of Agnculture Moreover, the 
pen-rearmg process Itself Is but one of a large array ofmdustnes reqmred for farm 
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productiOn of salmon The overall process mvolves feed producers and the 
pharmaceutical mdustry It mvolves umversity and agency programs wluch develop 
methods to realize faster growth, Improved umform1ty and consistency for size and flesh 
compositiOn, lower productiOn costs and lugher productiOn yields, and the IdentificatiOn 
and IsolatiOn of the best performmg strams Farm productiOn therefore can have a 
correspondmgly broad econom1c base with wluch to advance farm technology and 
practices 

The statement of the "company focus" for NZ Kmg Salmon Co suggests that the mdustry 
IS sufficiently successful to be entenng a consolidatiOn phase The second half of the 
"company focus" statement for NZ Kmg Salmon mdicates that the consolidatiOn mcludes 
sigmficant corporate mvestment m mdependent research and development to advance Its 
competitive positiOn 

With assets such as a urn que salmon stock resource and one of the cleanest and 
most Ideal salmon reanng envrronments, the company IS coffiffiltted to 
research and the contmumg Improvements of fish husbandry, farm1ng and 
processmg techmques 

The decision of Alaska to forego fish husbandry for Its manne species IS strongly 
supported by the commercial fleet and by those mterested m the preservatiOn of the 
Alaskan manne ecosystems However, tlus approach does reqmre that the commumtles 
wluch are econom1cally dependent upon fislung survive m an unequal competitiOn 
Commercial fishmg and the subsistence harvest of marme productiOn have none of the 
benefits mentiOned above yet these benefits are a contemporary norm for many mdustnes 
In part this situatiOn IS due to scale In the case of subsistence the fundamental Issue IS 
that It Is a non-econom1c actiVIty For commercial fislung there IS the hm1tat10n that the 
size of the economy IS such that It IS difficult to JUStify large natiOnal mvestment The 
productiOn method by design seeks to optimally utihze the manne ecosystem with a 
mm1mum of alteratiOn and disturbance to that system To succeed econom1cally With that 
approach the mdustry reqmres many of the same scientific and techmcal assets and 
resources as have been developed by the Trustee Council dunng the six years of the 
Restoration Plan There Is a compellmg shared mterest m secunng and sustmmng the 
accomplishments of the RestoratiOn Plan that IS fully complementary to the goal of 
recovery from the spilllffipacts 

C Location 

The fundamental Issue for the mdustry m tlus effort Is cost-to-benefit ratio Can the 
mdustry, m partnerslup With the Council and m coordmat10n With state-funded agency 
programs, mvest m efforts to secure and sustam the recovery ofthe marme ecosystem 
and on average obtam a positive return on that mvestment through the combmed 
contnbutiOn of the four factors Identified above as the "fundamentals of the partnerslup"? 

It seems clear that the costs rela;Ive to benefit should decrease If each of RestoratiOn Plan 
results IS apphed to the fullest extent possible The costs for Implementmg a given 
RestoratiOn result will of course mcrease as the geograpluc domain of ImplementatiOn IS 
mcreased However, the mcrease will almost surely be less than proportiOnal Tlus IS 
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because of the efficiencies typically recoverable when a smgle, common result 1s used 
many t1mes rather than only once In contrast, the benefit should mdeed mcrease m 
proport10nal to the geographic extent m which the result IS utilized Consequently, to 
obtam maxtmum effictency and hence to optimtze the feasibihty m terms of cost-to-benefit 
ratio Restoration Plan results should be used throughout the spill-Impacted regton 

The obvtous except10n IS m the case of a tnaltmplementation such as the one proposed 
here In this case we will have to reduce the geographic domam to that for which the cost 
of the ImplementatlOn IS compatible wtth a reasonable cost for the tnal Typically there ts 
a mmtmum geographic extent assoctated wtth a mearungful tnal, and that mtmmum Will set 
the cost of the tnal The locat10n will be chosen from those for which the cost of the tnal 
IS a mtmmum From a tnal over such a small geograpluc regton we will know that the 
cost-to-benefit ratio should be the same or lower as we mcrease the geograpluc extent to 
the entire spill-Impacted region 

C D D D DCOMMUNITY INVOLVEMENT AND TRADIDONAL KNOWLEDGE 

This effort consists exclusiVely of commuruty mvolvement The effort could be vtewed as 
a traditional knowledge revtew of the Restoration Plan The demonstrat10n tnal and Its 
evaluat10n will be orgaruzed and managed by the commuruty The outcome of the 
demonstrat10n will be evaluated usmg many measures, one of which wtll be the 
consistency With trad1t10nal knowledge 

D DDDDPROJECTDESIGN 

The project design consists of four parts revtew, evaluation and consensus, 
demonstration, and demonstrat10n assessment and prehmtnary ImplementatlOn strategy 
For each of the four parts there IS an objective and a plan for execut10n 

A ObjectiVes 

The first obJective for the overall effort IS to demonstrate the essentially obvious ment of 
the partnership Specrfically, 

The first obJective IS to demonstrate that through a partnership mvolvtng Jomt 
mvestment we can together accomphsh sigmficantly more toward the common 
goal of securmg and sustammg the recovery of our manne ecosystem than could 
be reahzed through the same mvestments expended mdependently 

Reahzmg this first obJective IS clearly a benefit to the Council smce this will demonstrate 
the means whereby the Council can Improve the efficiency and effectiveness of Its efforts 
to secure and sustam the recovery of the manne ecosystem This objective alone, 
however, IS not sufficient to answer the essential financial question for the mdustry A 
second objective IS the Imttal assessment of the financial return to the fishery-based 
economtes---as spectfied m "fundamentals of the partnership11 ---that can be realtzed 
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through the Implementation of the results from the Restoration Plan Tms assessment will 
determme the mvestment that can be made by the mdustry and consequently the nature of 
the partnersmp that IS reqmred to secure and sustam the recovery of the manne ecosystem 

The objective for each part of the four-part proJect design follows 

1 DODD Review by a core group 

The purpose of this effort Is to enable a core group of commerctal fisherman wtth 
suffictent tenure and standmg m the mdustry and With appropnate sCientific backgrounds 
and expenence to complete a careful and m-depth revtew of a selected subset of the 
results, resources, and assets obtamed through the Restoration Plan 

2 DODD Dissemmatwn and a consensus demonstratiOn tnal 

By means of their positions and standmg m the vanous commercial fishmg orgaruzat10ns, 
by means of their knowledge of and dtrect mvolvement m spdl-tmpact and spill prevention 
and response 1ssues, and through thetr mvolvement and famthanty wtth the sc1entrlic and 
technical commuruty and with the managers and research staffwitmn ADFG, the core 
mdustry group IS to commurucate and evaluate the Restoration results and thetr review of 
those results with commerctal fismng, wtth spill preventiOn and response oversight groups, 
wtth the scienttfic and technical providers of the results, and wtth the managers and 
research staff of the regulatory agenctes Through tms commumcat10n and evaluation the 
core group wtll seek to estabhsh a consensus among fishmg mdustry groups and spill 
oversight groups regardmg pnonties and feasibihty for a demonstratiOn 1mplementat10n of 
Restoration Plan results 

3 DODD Coordmated demonstration trial 

The core group will be the coordmators and proJect managers for the demonstratiOn tnal, 
facihtatmg the access and exchange between the mdustry, technical providers, and 
regulators 

4 DODD 
partnership 

DetermmatiOn regardmg contmuatwn and the structure of the 

The core group will commumcate wtth the mdustry, providers and regulators regardmg 
the outcome of the tnals and their assessment of those tnals, the group will commumcate 
to the Council the outcome as It relates to the Issues of recovery and restoratiOn In 
additiOn to tms commumcation of results the core group will seek a consensus m withm 
the mdustry and the spill oversight groups first m regard to the evaluatiOn of the tnal 
relative to the two overall obJectives and second m regard to the form and structure of a 
contmumg partnersmp 

B Methods 

The orgaruzational structure of tms effort consists of an ad hoc group from commercial 
fismng with the expenence, semonty, and record of participatiOn m the mdustry whereby 
they can commumcate their revtew of the RestoratiOn Plan results to a maJor fractiOn of 
those m key positions m the mdustry Hence, the mvesttgators are board members of 
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orgamzatmns but currently do not hold posttlons wherem thetr work on thts effort can be 
construed as conveymg any endorsement or any posttlon of any of the mdustry 
orgamzatmn The method herem IS a group Wlth both maxtmum flextbthty and maxtmum 
access For the Imtlal phase, the reVlew phase, It IS the flextbihty and the autonomy of the 
group that IS a pnonty 

For the demonstratmn effort the objective ts the converse Once the revtew and discussion 
has been completed the goal Is a consensus Wlthm the mdustry regardmg the 
demonstratmns Here It Is the access and ill story of the mvestlgators wruch ts more 
1mportant than therr autonomy and flextbthty 

A further method ts to hm1t the scope of the reVlew and the range of optmns to be 
candidates for the demonstratmn The scope of tills 1mt1al mdustry reVlew and 
demonstratmn must be quite sigmficantly bounded m order for the effort to be feastble 
Clearly, an early and a challengmg task wtth be estabhshmg the scope for the reVlew Thts 
effort will benefit from assistance from the Cruef Sctenttst, the Sctence Coordmator, and 
from the semor members of the scientific reVlew coffiffilttee 

All of the participants presently have Internet access and reasonably contemporary 
eqwpment whereby the effort can take full advantage of the efficiencies assoCiated Wlth 
current Internet resources Thts effort does ask for some cost shanng of costs for CDFU 
for thts office and thts faCihty IS a key commumcations hub for much of the commercial 
fishing fleet The present facilities at CDFU are at the ffilffimum requrred to support the 
orgamzation but are not adequate for the addttmnal burden this effort will ask of these 
facilities 

C Cooperatmg Agencies, Contracts, and Other Agency Assistance 

It Is env1s10ned that the reVlew and the demonstratmn phases of tills effort Wlll have 
diffenng mteractmns Wlth the agencies and Wlth the science and techmcal provtders 

Dunng the reVlew of selected Restoratmn Plan results the core mdustry group will very 
hkely need to confer wtth those m the agenctes and those from the scientific and techmcal 
commumty who were responsible for the Restoration Plan results In those cases where 
state and federal fundmg for the respective agency no longer provides for the group or the 
sefVlce whtch was responsible for the result, funds from thts effort may be needed to cover 
the costs and expenses for confernng with those responstble for the results Thts will 
almost certamly be requrred m the case ofproVlders ofRestoratmn Plan results who are 
not agency employees 

Dunng the demonstratmn phase the focus Wlll be on findmg the extent to whtch extstmg 
state and federal programs proVlde part of the reqwrements for any of the contemplated 
demonstrations It IS expected that candidate demonstratmns whtch Will have the greatest 
benefit versus cost for the mdustry Wlll be least ltkely to have maJor aspects that are part 
of present state and federal agency programs There may be better chances of findmg 
extstmg programs that can contnbute to a demonstration effort m non-government 
research centers and umversttles, but then these Wlll almost certamly be short term and 
one-time programs Such cooperation may be pursued m thts effort, but the temporary 
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nature will make It dlfficult to use the cooperatiOn as part of the evaluatiOn of cost-to
benefit ratio Moreover, the effort reqmred to seek out such cooperatiOn wlll be mgh and 
hence no systematic search Is contemplated 

E D D D D SCHEDULE 

A Measurable ProJect Tasks for FY 01 (Oct 01 2000- Sep 30 2001) 

add parttime tech-admm person pers 
agenda Item for RCAC Dec board meetmg RCAC 
determme prehmm subset of RestoratiOn Plan results to be reVIewed subset 
upgrade for CDFU commurucat10ns cornm/net 
sess10n on review & subset selectiOn RCAC Dec 2000 board meetmg RCAC 
network of key providers of selected subset of RestoratiOn Plan results network 
attend RestoratiOn Workshop 2001 Wrkshp 
agenda and mVItat10ns for PWSAC Mar 2001 board meetmg PWSAC 
complete selectiOn of subset subset 
prepare EVOSTC proposal for year 2, fy 2002 DPD 
part 1 of review of selected subset of RestoratiOn Plan results review I 
special review sessiOn PWSAC Mar 200 1 board meetmg PWSAC 
part2 of reVIew of selected subset of RestoratiOn Plan results reVIew2 
agenda and mvitatiOns for CDFU annual meet, RCAC Jul board meet CDFU,RCAC 
commurucate reVIew to mdustry, confer re reVIew, evaluate the review commun 
review at CDFU annual meetmg at RCAC meetmg CDFU,RCAC 
mdustry consensus regardmg scope and results for demonstratiOn tnals demo plan 
agenda and InVItatiOns for PWSAC Sep 2001 board meetmg PWSAC 
phase 1 of demonstratiOn tnals demo I 
confer re review and demonstratiOns PWSAC Sep 200 1 board meet PWSAC 
phase 2 of demonstratiOns demo2 
agenda Items for RCAC Dec 2001 board meetmg PWSAC 
part 3 of review reVIew3 
agenda and mvitatiOns for PWSAC Mar 2002 board meetmg PWSAC 
present demonstratiOns RCAC Dec 200 1 board meetmg RCAC 
phase 3 of demonstratiOns demo3 
RestoratiOn Workshop Jan 2002 RstrWrkshp 
part 1 of evaluatiOn of demonstratiOn evall 
EVOSTC Ann Report fy 2001 AnnRpt 
confer at PWSAC Mar 2002 board meetmg PWSAC 
agenda for RCAC Jul board meetmg, CDFU annual meetmg CDFU,RCAC 
part 2 of evaluatiOn of demonstratiOns eval2 
estabhsh Imtlal recommendatiOns reel 
draft recommendatiOns, CDFU ann meet, RCAC Jul 2002 board meet CDFU,RCAC 
prepare CDFU Techrucal Report rec2 
extract EVOS relevant Items for EVOSTC Fmal Report FnlRpt 
dialogue with EVOSTC regardmg partnersmp benefits, cost efficiency partner 
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A ProJect Milestones and Endpomts 

1 Dec 01, 2000 
2 Dec 17, 2000 
3 Jan 28, 2001 
4 Jan 28, 2001 
5 Mar 01, 2001 
6 Apr15,2001 
7 Mar 20, 2001 
8 Jul I 0, 2001 
9 Jul 15, 2001 

10 Sep 25, 2001 
11 Dec 18, 2001 
12 Jan 26, 2002 
13 Apr 15, 2002 
14 Mar 20, 2002 
15 Jul 01, 2002 
16 Aug 01, 2002 
17 Aug 30, 2002 
18 Sep 15, 2002 

A CompletiOn Date 

September 15, 2002 

tech-admm & commurucat10ns at CDFU 
RCAC Dec meetmg prehmmary reVIew 
network of key sc1-tech prov1ders estabhshed 
Restorat10n Workshop 
select10n of subset for reVIew 
EVOSTC DPD for year 2 fy2002 
PWSAC Mar meetmg specml sess10n on rev1ew of results 
RCAC Jul meet, CDFU ann meet evaluat10n of reVIew 
concensus for demo plan 
PWSAC Sep meet conference on reVIew & demo plan 
RCAC Dec meet m1d-demo progress 
RestoratiOn Workshop 
EVOSTC Annual Report fy 2001 
PWSAC Mar meet presentatiOn of demonstratiOns 
CDFU Ann meet, RCAC Jul meet eval recommendat10ns 
CDFU Techrucal Report 
EVOSTC proJect Fmal Report 
complete d1alogue regardmg partnership 

B D D D DPUBLICATIONS AND REPORTS 

The reVIew of the RestoratiOn Plan results, the demonstratiOn plan, the demonstratton 
evaluat10n, and the strategy for an econom1cally feas1ble partnership wtll all be 
documented and archived m the form ofCDFU Techrucal Reports 

The results of the effort m the area of marme ecosystem recovery wtll be collected mto a 
smgle report and wtll be the proJect Fmal Report 

C. D D D DPROFESSIONAL CONFERENCES 

As part of this effort it iS not anticipated that mvestlgators wtll attend profess10nal 
conferences However, the core mdustry group wtll be usmg the annual, sem1-annual, and 
quarterly mdustry meetmgs as ideal events m which to mVIte key groups of proVIders of 
Restoration Plan results to present to the mdustry their results It IS enVIsioned that the 
support from the Counctl will enable these mdustry meetmgs to be expanded and become 
an obvious forum whereby the scope of the reVIew 1s set, the completed review ts 
commurucated, discussed and evaluated, and a consensus IS developed for the 
demonstration 
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D D D D DCOORDINATION AND INTEGRATION OF RESTORATION EFFORT 

Tlus effort ts a coordmat10n and mtegrat10n of the current results of the Restorat10n Plan 
by the mdustry wluch was most tmpacted by the Exxon Valdez ml spill 

E 0 0 0 DPRINCIPAL INVESTIGATORS 

1 0 0 0 DBr1ef summaries of professiOnal histories 

2 DODD Co -PI #1 Kenneth Adams 

Mr Adams has been a commerctal fisherntan smce 1981 Dunng that penod of time he has held penruts 
and owned vessels for essentially all of the fishenes of PWS Currently he holds penruts and vessels m 
Area E ( PWS ) for salmon purse seme and salmon dnft gill netting as well as hahbut IFQ for the central 
Gulf of Alaska He holds a M A degree m Biology from San Francisco State Umversity and a B A m 
science from Trenton State College, N J In addition , he has completed several years of study toward a 
PhD m Biology, wxth emphasis m marme studies at Umv of Calif Santa Barbara He has taught Biology 
m pubhc lugh schools and Manne B10logy courses locally at PWS Commu Coli m Cordova 
Mr Adams has been an active member of vanous fislung mdustry related orgamzations smce 1988 
He was a board member of CDFU from 1988, through the course of the EVOS event m 1989 and 
continumg until1996 He has been a member ofPWSAC, the local aquaculture assoc from 1988 to the 
present and served as that orgamzation's representative to Umted Fishermen of Alaska from 1995 to 1998 
In addition, he had been mvolved wxth PWS Fishenes Ecosystem Research Planmng Group 
(PWSFERPG), and has participated m the EVOS Trustee Council public process smce 1992 He has 
attended the pubhc presentation m Anchorage of the final results of the Trustee Council supported Sound 
Ecosystem Assessment (SEA) He IS currently mvolved wxthm the pubhc process to help craft a Gulf 
ecosystem Momtonng (GEM) 
program that IS relevant to the resources and stakeholders dependent upon those resources m the spill 
Impacted area 
Home address Box 1855, Cordova, Ak 99574 
Phone/fax 907-424-5456 
e-mail address kadams@ctcak net 

3 DODD Co-PI# 2 Lloyd"Bud" Perrme 

Mr Pemne started commercial fislung at age 14 on the Columbia nver and did vanous types of work m 
the off season so that he could continue to participate m the fislung and crab mdustry from waslungton to 
the Benng Sea m Alaska 
He has worked With stream stde mcubation and has spent considerable time around the Waslungton state 
hatchery system He has been mvolved With local fislung orgamzatlons, ADF&G , fish processors, and 
city govenunent dunng Ius years as a resident of Cordova 
Mr Pemne was a member of the grassroots orgamzation, PWSFERPG that ruded the creation of the SEA 
research program Smce 1990 he has been mvolved wxth PWSAC as a general board member, chairman 
of PWSAC's board of directors and was Its General Manager until JUSt recently 
He Is no longer a fishmg penmt holder and has no plans to re-enter the fishery at tlus time 
In 1981 he started a marme supply busmess wxth Ius Wife that Is m operation to tlus date Smce Ius 
resignation from PWSAC as General Manager on Apnl3rd 2001, he plans to devote Ius time and 
attention to Ius busmess and Issues of Importance to PWS 
Home Address Box 1141, Cordova, Ak 99574 
Phone 907-424-5495 
Fax 907-424-5480 
e-mrul address pemne@ctcak net 
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Phone 907-424-5495 
Fax 907-424-5480 
e-mail address pernne@ctcak net 

Co-PI #3 C Ross Mulhns 

Mr Mulhns has been a commercial fisherman m Alaska smce 1963 He has been a salmon 
glllnet and salmon seme fisherman m Pnnce Wilham Sound for much of that time He 
gillnetted m Bnstol Bay m the m1d 1980's as well He has been mvolved with the PWS 
hemng fishenes from the early 1970's until the Exxon Valdez oil spill, both as a 
processor/buyer and hernng pound operator Hls current mvolvement with the fishery IS as 
a salmon gillnet fisherman 

Mr Mulhns obtamed a BFA degree from the San Francisco Art Institute m 1962 Pnor to 
that time for vanous penods he attended the Uruversity of New Hampsrure and the 
Uruversity ofMicrugan He served m the US Army from 1955-1957 He graduated from 
Concord Hlgh School m Concord, NH 

Mr Mullms has been active m a number of fishery related mdustry orgamzat10ns He was 
a board member of the Cordova Aquatic Marketmg Assn /Cordova Distnct Fishermen's 
Uruon from 1968 through 1984 where he served as the Marme Pollut10n Coffiffilttee 
Charr He IS a member of the Cordova Distnct Fishermen Urn ted from 1989 to present and 
served on the Board ofDirectors from 1995 through 2000 Mr Mullms served on the 
Board of Directors/Executive Coffiffilttee of the Pnnce Wilham Sound Aquaculture 
Corporat10n from Its mception until1985 and agam as a member ofthe Executive 
Coffiffilttee from 1995 through 2000 Mullms serves as a director ofthe Commercial 
Fishery and Agnculture Bank from 1989 to present He was a foundmg member of the 
Pnnce Wilham Sound Fishermen Plamtlffs Coffiffilttee where he serves as chamnan 
Mullms was a member of the Sound Science ReVIew Planrung Team for the several years 
that It was active, helpmg to plan a broad overview of research proJects deemed desirable 
for the PWS reg10n 

Mr Mullms has a strong desrre to see that the current EVOS/Trustee proJects such as the 
GEM program contmue to focus on areas of mvestigat10n that Will result m practical 
benefit to the user groups m the spill Impacted areas of Alaska He desires to see a 
greater emphasis on the JOint partnenng ofmdustry with scientific mvestigatwn 
Home 118 W Davis Ave, Box 436, Cordova, Ak 99574 Contact 

(907) 424-3664 home 
(907) 424-3937 fax 
rmullms@ctcak net 
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ABSTRACT 

We propose a public, online, early life history database (ELH Database) for our 20+ years of 
ichthyoplankton data from the Northeast Pacific Ocean, Gulf of Alaska, and Southeast Bering 
Sea. The database would merge sample collection information with our larval identification 
guide and ichthyoplankton distributional atlas into a searchable, internet-based database. This 
database would provide global access to these resources, providing a platform for the generation 
of hypotheses and offering managers and other users access to accurate, relevant information on 
ichthyoplankton distributions in Alaska. Access to these data will significantly contribute to 
understanding how anthropogenic and climate forcing affect Alaska's marine resources. 
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INTRODUCTION 

The mission of the Fishenes Oceanography Coordmated Investigations (FOCI) research program 
at the Alaska Fishenes Science Center IS to understand how bwlogtcal and physical processes 
contnbute to recrmtment vanabllity of fish stocks m Alaska Results of our efforts have 
provided the foundation for a 20+ year Ichthyoplankton data set which provides mformation on 
the distnbutlon and abundance patterns of fish eggs and larvae that occur m this region 
Dissemmatwn of this mformat10n can contnbute sigmficantly to a more complete understandmg 
of the bwlogy and ecology of fish populatiOns m Alaskan coastal waters 

Twelve years ago we published a taxonomic gmde to the egg and larval stages of over 200 
species of fishes that are known to spawn m the Northeast Pacific Ocean (Matarese et a/ 1989) 
In 1992, With support from NSF, we established the Umversity ofWashmgton Larval Fish 
Collection (UWLFC) to have our Ichthyoplankton samples archived and available on loan to the 
SCientific commumty Currently we have archived over 50,000 lots which span collectiOns made 
from 1972 to 1992 Two years ago we transferred our mamframe Ichthyoplankton database to a 
PC-apphcatwn to create ICHBASE, which provided a format appropnate for the distnbutlon of 
these data to the scientific commumty In the last two years, With support from GLOBEC, we 
Imttated studies to examme the effects of climate vanability on plankton and fish populatiOns 
The culmmatwn of the Ichthyoplankton portwn of this work IS a synoptic atlas for the Northeast 
Pacific Ocean, Southeast Benng Sea and Gulf of Alaska (Matarese eta/ m preparatiOn), which 
provides mformatwn on the spatial and temporal trends m dommant fish eggs and larvae from 
these regwns (proJected draft completion June, 2001) Unlike other geographic atlases (e g 
CalCOFI, Moser 1996) our work not only presents Important Ichthyoplankton mformatwn, but 
also provides mformatlon on adult spawnmg times and egg distnbutwn As such, our atlas will 
be mvaluable to sctentlsts mterested m relatmg physical and biOlogical conditions dunng this 
penod to patterns of fish egg, larval, and adult distnbutwn m Alaska 

We are mterested m mcreasmg the distnbutwn of, and access to, our research results We 
propose a 1-year proJect (FY02) to create and produce an online, early hfe history database (ELH 
Database) for our 20+ years oftchthyoplankton data The ELH Database would merge over 20 
years of sample collectiOn mformatlon ( cru1se metadatabase) With our larval IdentificatiOn gmde 
and Ichthyoplankton distnbutwnal atlas mto a searchable, mternet-based database Unhke 
pnnted documents, a web-based product would be relatively easy to update With new or 
emergmg results (e g changes m taxonomy, systematics, and IdentificatiOn of eggs and larvae), 
and would provide global access to these extensive and extremely valuable data Moreover, a 
web-based format would be accessible to a Wider audience, It would offer InSight mto what data 
are available for modeling, and 1t would provide managers and other users access to accurate, 
relevant mformatwn on spawmng and Ichthyoplankton distnbutwn m the highly dynamic coastal 
waters of Alaska We also propose to archive three more years ofichthyoplankton samples 
( 1993-1995) m the UWLFC to contmue to provide the scientific commumty With access to the 
larval samples The UWLFC website will be hnked to our ELH Database website to facilitate 
onlme searches 

Fmally, we propose to design a template for similar databases for our nearly 15 years of 
spnngtlme zooplankton, chlorophyll, and nutnent data (Biological Oceanography Database) and 
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more than 15 years of seasonal hydrographic data (EPIC) from the same regiOn Future 
development of databases that parallel the onlme ELH Database will provide scientists, 
managers, and other users access to mformatwn that IS Important to understandmg relationships 
between trophic levels These databases will also further our understandmg of how bottom-up 
processes can affect ecosystem dynamics m Alaskan waters 

We antlctpate that the present proposal to Implement the ELH Database will be the first m a 
senes of proposals designed to develop and eventually merge our long-term data senes on 
Ichthyoplankton, zooplankton, and hydrographic conditiOns m the North Pacific Ocean We 
envision a co-Jomed database system wh1ch will be provtded to the pubhc on the World Wtde 
Web 

NEED FOR THE PROJECT 

A Statement of Problem 

A fundamental questron m fishenes sc1ence concerns past fluctuatiOns m commercial and 
recreational fish stocks (erther due to anthropogemc mfluences, envrronmental vanables, and/or 
bwlogical determmants) and prospects for future vanabllity Ftsh population s1ze IS largely 
determmed dunng the early hfe hrstory stages (HJort 1914, Rtcker and Foerster 1948, Cushmg 
1972, 1995, Horwood eta/ 2000), therefore studies focused on planktomc larval forms may 
offer umque opportumtles to mvestlgate and evaluate vanatwn m manne populatiOns Long
term data sets on fish eggs and larvae may be particularly valuable, as they provrde a platform for 
protracted evaluatiOns of spatial and temporal patterns m d1stnbut10n and abundance Long-term 
data sets also lend themselves well to compansons With prevatlmg oceanographic cond1t1ons and 
biological vanables 

The FOCI research program has a large mformatwn base of Ichthyoplankton data (20+ year data 
set), wh1ch contmues to grow rap1dly Increased access to these data may provide other users 
with add1t1onal ms1ght and opportumties to study and assess the effects of anthropogemc and 
climatic change on fish populatiOns In the past we have provided access to our data through 
published papers, lab gmdes, and annual walleye pollock recrmtment pred1ctwns for the North 
Pacific F1shery Management Council, but accessabihty to published matenalis often hm1ted to a 
relatively narrow scientific aud1ence We seek to broaden the accessab1hty of our results to 
provtde pubhc access to these valuable matenals 

Our proposal offers an onlme database (ELH Database) which would provide global access to 
more than 20 years of mtegrated tchthyoplankton survey data from the North Pac1fic Ocean, Gulf 
of Alaska, and Southeast Benng Sea Th1s database will provide the scientific commumty, 
fishery managers, commumty groups, and other users with the data necessary to evaluate the 
effects ofbwtlc, abiOtic, and anthropogemc change on recruitment vanabllrty m manne fish 
populations In add1t1on, our proposal holds promise for the contmued dissemmatlon of our 
research results to the pubhc By developmg designs for parallel zooplankton and hydrographic 
databases, we anticipate provrdmg a umque, comprehensive resource that offers ready access to 
long-term data collected from Alaskan waters 
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The data we plan to provide m the ELH Database will be particularly relevant to commercial and 
recreatiOnal fishmg mterests, as a more complete understandmg of the factors that affect 
Ichthyoplankton dynamics contnbutes to our understandmg ofrecrmtment vanabihty m adult 
populatiOns Moreover, we are specifically addressmg a call by the GEM program to synthesize 
existmg data sets and provide access to these results on the web Our website could prove 
mvaluable to the GEM program as It can help scientists to hnk upstream studies/processes With 
downstream patterns (ex near Kodiak, ShehkofStrmt, Shumigan Islands) Coordmatwn of our 
site with future GEM-based Ichthyoplankton work would provide an mtegrated paradigm of 
eastern GOA Ichthyoplankton dynamics 

B Ratwnale/Lmk to RestoratiOn 

The FOCI research program has been mvolved m research and momtonng of Ichthyoplankton 
assemblages m Alaskan waters for over 20 years Throughout these studies most of our efforts 
have been concentrated on walleye pollock, a species that supports one of the world's largest 
commercial fishenes Ancillary to mformatwn gamed on the early hfe history of walleye 
pollock, we have gathered substantial mformatwn on distnbutwn and abundance patterns of eggs 
and larvae of a vanety of other fishes that also occur m this region (for example Pacific cod, 
arrowtooth flounder, sablefish, greenlmgs, flatfishes, rockfishes, etc) In particular, we have 
considerable mformatwn on distnbutwn and abundance of a vanety of forage fish species that 
may be central to understandmg trophic linkages and energy transfer (cap elm, Pacific sand lance, 
Pacific hemng etc) The result of our efforts IS an extensive and valuable compilatiOn oflong
term data on 1) the taxonomy and morphology of over 200 species of fish larvae present m the 
North Pacific Ocean and Southeast Benng Sea (larval IdentificatiOn gmde, Matarese et a! 1989), 
2) the distnbutwn, abundance, seasonality, and Size distributiOns of the larvae of over 100 of 
these fish species ( distnbutwnal atlas, Matarese eta! m preparatiOn), 3) the supportmg 
Ichthyoplankton collectiOn mformat10n (cruise metadatabase) mcludmg time of samplmg, 
geographic areas sampled, gear used, samplmg depth, etc , and 4) Ichthyoplankton sample 
availability through the UWLFC database and website 

Our Ichthyoplankton collectiOns have been pnmanly focused around a large walleye pollock 
spawnmg site located m Shehkof Strait, though collectiOns also occurred near Cook Inlet, around 
Kodiak Island, along and adJacent to the eastern Aleutian cham (near Chmkof, the Shumigans, 
the Semidis, Ummak), m the Southeast Benng Sea, and off the northern west coast ofthe Umted 
States We recognize that a focus ofthe GEM program IS to mcrease understandmg ofthe 
manne ecosystem m Pnnce Wilham Sound (PWS), however we stress that the hnks between 
PWS and coastal areas downstream must not be overlooked The Alaskan coastlme Is a co
JOined and mtegrated ecosystem, with processes and events occumng upstream mevitably 
reverberatmg to downstream manne commumties VIewed as a whole, our data can provide 
Important mformatwn on the Gulf of Alaska ecosystem before, dunng, and after not only the 
Er:xon Valdez 01l spill, but a vanety of other climatic and oceanographic episodes In addition, 
the mformatwn provided will help scientists, managers, local commumties, fishmg mterests, and 
the general pubhc make mformed decisiOns about the management and future of Alaska's manne 
resources 
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C LocatiOn 

The design, plannmg, and executiOn ofthis work will occur at the NOAA/Alaska 
Fishenes Science Center m Seattle, W A As noted above, the three components to be merged 
mto the onlme ELH Database (cruise metadatabase, larval IdentificatiOn gmde, and distnbutwnal 
atlas) will mtegrate our extensive compilatiOn of Ichthyoplankton mformatwn (1972-1996) 
gathered from the Northeast Pacific Ocean, Gulf of Alaska, and Southeast Benng Sea The 
firushed ELH Database will be avmlable as a lmk on the FOCI program and the AFSC web pages 
(program web pages can be found at http //v.,rww pmel noaa gov/fociihome html, and 
http //www afsc noaa gov respectively), which will transfer users to the database website 
Benefits of an ELH Database website are threefold 1) the data will be pubhcally accessible and 
will reach a broader audience of mterested users, 2) the web format will be comparatively easy to 
update, bndgmg the gap between data collectiOn and data dissemmation, and 3) the long-term 
data provided on the website can be used by many to evaluate actual or perceived ecosystem 
changes Groups that will benefit from use of the data provided on the website mclude scientific 
researchers, resource managers, pohcy makers, commuruty leaders, and the general pubhc 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

Smce the proposed database will be onlme, local commumties affected by the ml spill will be 
able to utihze the ELH Database m a manner Identical to scientists, managers, or any other 
mterested parties We propose to design a useful, pubhc-fnendly brochure to distnbute to manne 
centers (ex Alaska SeaLife Center, Kodiak Fishenes Research Center, Pnnce Wilham Sound 
Science Center), umversities (ex Umversity of Alaska Fmrbanks-School ofFishenes and Ocean 
Sciences, Umversity of Washington-School of Aquatic and Fishenes Sciences), and state 
agencies (Alaska Department ofFish and Game) This brochure will provide 1) mformatwn on 
the history of the FOCI Ichthyoplankton samplmg program, 2) the geographic areas sampled, 3) 
the collectiOns that were made, 4) the types of data that can be accessed on the website, 5) the 
URL, and 6) the contact mformatwn for users mterested m additional mformatwn We will also 
advertise on several appropnate hst servers 

PROJECT DESIGN 

A Objectives 

There are three objectives for this proposed proJect m FY 02 

1 Merge three sources of Ichthyoplankton mformatwn (cruise metadatabase, larval 
IdentificatiOn gmde, and distnbutwnal atlas) mto a workable template to build the ELH 
Database Design a website that will provide pubhc access to the ELH Database 

2 Transfer and archive three additional years of Ichthyoplankton samples collected from the 
Gulf of Alaska and Southeast Benng Sea to the UWLFC 
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3 Develop designs for similar databases for nearly 15 years of zooplankton, chlorophyll, 
and nutnent data and 15+ years ofhydrograpluc mformatwn collected from the same 
regwns 

B Methods 

We will mtegrate a comprehensive cruise metadatabase of over 20 years of sample collectiOn 
mformation with the larval IdentificatiOn gmde and the Ichthyoplankton distnbutwnal atlas mto a 
searchable, mtemet-based ELH Database 

A synopsis of the data to be made available on the proposed website through the IdentificatiOn 
gmde, atlas, and cruise metadatabase IS provided Figure 1 gives a summary of armual research 
cruises and numbers of Ichthyoplankton collectiOns taken from the Southeast Benng Sea, Gulf of 
Alaska, and U S West Coast Ichthyoplankton samples were collected usmg a vanety of 
approaches Standard MARMAP obhque tows (Smith and Richardson 1977) were conducted to 
sample subsurface Ichthyoplankton usmg 60 em bongo samplers fitted with 505 IJ.m mesh, or to a 
lesser extent, 333 IJ.m mesh A total of 5910 bongo samples were collected m the GOA from 
1978 through 1996 (Table 1, from Doyle, unpublished) and the data from these bongo tows form 
the basis of the distnbutwnal atlas Smce 1985, a portiOn of these 60 em bongo samples were 
collected simultaneously with 20 em bongo nets designed to collect associated zooplankton 
These samples form the basis of the proposed zooplankton database Other gears were also used 
to sample Ichthyoplankton but were generally not mcluded m the data presented m the 
distnbutwnal atlas (neuston, Tucker trawl, MOCNESS) ELH Database users will be referred to 
an appropnate contact source If mterested m samples denved from these gears 

The data provided m the larval IdentificatiOn gmde, atlas, and cruise metadatabase reqmre 
Varying degrees of modification and updatmg The larval IdentificatiOn gmde Is a complete, 
published, taxonomic reference to the egg and larval stages of fishes from the Northeast Pacific 
Ocean (Figure 2) At the time of Its creatiOn, desktop computers were unavailable and all the 
mformat10n relevant to the gmde were collected, tabulated, and compiled on paper The 
mformatwn was entered mto manuscnpt format usmg a dedicated word processor As a result, 
the data and text m the gmde are not available m digital format Updatmg the format of the gmde 
to make It useable for the website will be a pnonty IllustratiOns will be scarmed mto the 
computer and digitized Text from the gmde will be entered mto a menstic database to allow 
onlme users to enter menstic mformation on an umdentified larva and search the database for 
matchmg cntena Moreover, we will re-examme and re-Identify Ichthyoplankton samples that 
could not be conclusively Identified to the species level due to taxonomic hmitatwns at the trme 
of ongmal sortmg We will review the literature and add new mformatwn that has become 
available smce 1989 Once all the mformation from the gmde has been upgraded, the gmde will 
serve as the foundatiOn for the constructiOn of the ELH Database It should also be noted that the 
gmde/mersitic database will contmue to be updated as new or more complete IdentificatiOn 
mformatwn become available 

The distnbutwnal atlas ISm the final stages of completiOn (proJected draft completiOn June, 
2001) This atlas was prepared m digital format and can be readily mcorporated mto the web 
design The atlas IS arranged by fish species, and provides mformation on the distnbutwn 
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patterns of eggs, larvae, and adults along the west coast of the Umted States, the Gulf of Alaska, 
and the Southeast Benng Sea (Figure 3) AdditiOnal data for each species mclude graphical 
displays oflarval sizes, seasonality, and mterannual vanabihty (Figure 4) These digitized data 
can easily be adapted to a format appropnate for onhne access Data will be contmually updated 
to reflect the most recent scientific findmgs 

The cruise metadatabase provides mformatlon on 1chthyoplankton cruises conducted by the 
Alaska Fishenes Science Center from 1972 - present The metadatabase IS m the process of 
bemg updated (80% complete), and efforts are underway to transfer data from our cruise catalog 
(which archives cruise data from 1972-1988) to PC format We also are m the process of 
gathenng more recent cruise mformatwn ( 1989 - present) from a senes of cruise reports to 
formulate a cohesive, workmg cruise metadatabase The cruise descnptwns to be mcluded on 
the ELH Database mclude a synopsis ofthe objectives, the area sampled, the number of cruise 
statiOns, samplmg methodology, and an assessment of dommant Ichthyoplankton collected The 
references for published papers and reports w11l be provided on the website 

Most (1972-1992) of the samples of the fish eggs and larvae collected dunng these cruises are 
housed at the UWLFC The UWLFC IS the largest repository ofELH stages m North Amenca 
(>50,000 lots) and mamtams a website (http //arted1 fish \vashmgton edu) that has been widely 
advertised and utthzed We would add our tchthyoplankton samples (mcludes egg, larval, and 
ecology data) collected from 1993-1995 to the collectiOn to promote teachmg and research 
Samples are avatlable from the UWLFC through vtsltatwn and/or loan It IS cnhcal that we 
contmue to transfer our larval fish samples to the UWLFC to provtde pubhc access to the 
specimens collected The UWLFC URL w1ll be hnked to our web page to provide users With 
mformat10n on specimen availability from each crutse 

The onlme ELH Database Itself will be a relatiOnal database built usmg Oracle or SQL Server 
The web pages will be constructed usmg vanous codmg languages mcludmg HTML, ColdFus10n 
and Javascnpt The basts of the website will be the laboratory tdentlfication guide, and all 
mformatwn descnbed from the three data sources above will be provided on the website and 
available for downloadmg Graphics provided on the website will utlltze existmg lme drawmgs 
and resultmg Image files Any new graphical work that needs to be prepared will use Adobe 
Photoshop, Adobe Illustrator, and hnageReady The ELH Database website Will be hnked to the 
UWLFC (noted above), NOAA, NMFS and a vanety other associated onlme resources 

We have developed a mockup of the user mterface for the ELH Database that will be provided on 
the website (Figure 5) We envisiOn a collapsible reference gUide which will provide the general 
hst of taxa available on the database SelectiOn of a taxon will drop down mformatwn on what 
families are available, With additional selectiOns revealing a species hst SelectiOn of a particular 
species of mterest will open a species results page We envision several mformat10nal categones 
for each species mcludmg IllustratiOns, Menstics, Dtstnbutlon, Life History, Abundance, and 
Literature Additlonal categones could mclude Length Frequency and/or Seasonality SelectiOn 
of any one of these categones will reveal an mformatwn page, prov1dmg IllustratiOns or relevant 
data m the form of maps, graphs, or tables Sample collection mformatwn, such as gears used, 
will be provided m a detailed synopsis from the cruise metadatabase Contact mformatwn for 
additional data requests and hnks to other relevant websites will be provided 
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The site will also allow the user to search for the Identity of unknown ELH specimens 
through the use ofmenstic and locahty data All taxa meetmg the search cntena will be hsted 
and the user can use the associated menstic data, IllustratiOns, and accompanymg ELH 
mformatwn to Identify the unknown specimen 

C Cooperatmg Agencies, Contracts, and Other Agency Assistance 

An Important component ofprovidmg accessabihty to the Ichthyoplankton mformatwnal data 
descnbed above IS also providmg access to the preserved samples themselves These samples are 
mvaluable to researchers mterested m addressmg questiOns of larval feedmg, growth, or 
nutntwnal condition We will contmue to collaborate with the Umversity ofWashmgton to 
provide pubhc access to our Ichthyoplankton samples through the UWLFC As such, we request 
support for a Umversity ofWashmgton graduate student to be mvolved m the transfer and 
mamtenance ofichthyoplankton samples from three additional years (1993-1995) This graduate 
student will transfer, mventory, and house the samples m the UWLFC This person will also 
catalog the relevant collectiOn mformatwn and ecological data, and update the UWLFC website 
to provide pubhc access to the samples 

SCHEDULE 

A Measurable Project Tasks for FY 02 (October 1, 2001 - September 30, 2002) 

December 1 
December 15 

January 14- 23 (2 days) 
February 15 

Apnl1 

Apnl15 

May 1 
May 15 
June 1 

September 15 
September 15 

Complete update of cruise metadatabase 
Begm updatmg larval gmde to web-compatibility Begm 
venfication and updatmg ofhistonc egg and larval samples (will 
take approximately 4 months) 
Attend annual restoration workshop 
Begm transfer of Ichthyoplankton samples to UWLFC, update 
mventory 
Complete finahzed prototype of ELH Database and the onlme user 
mterface 
Begm designmg formats for the zooplankton and hydrographic 
databases usmg the ELH Database as a template 
Complete update oflarval gmde 
Transfer lab gmde, atlas, cruise metadata to ELH Database 
Complete transfer and mventory of Ichthyoplankton samples to 
UWLFC Complete UWLFC website update 
Complete onlme user mterface for ELH Database 
Fmahze designs for future zooplankton, hydrographic databases 

B Project Milestones and Endpomts 

Objective 1 Merge three sources ofichthyoplankton mformation (the cruise metadatabase, the 
larval IdentificatiOn gmde, and the distnbutwnal atlas) mto a workable template to 
build the ELH Database Design the ELH Database website 
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Milestone A workmg prototype of the ELH Database exists, for a very limited number of 
fish species We anticipate a final prototype With sample taxa by Apnl, 2002 
The completed ELH Database With all three components merged for all fish 
species will be completed by August, 2002 The template for the onlme user 
mterface will be completed and operatiOnal m September, 2002 

Objective 2 Transfer and archive three additional years ofichthyoplankton samples (1993-
1995) collected from the Gulf of Alaska and Southeast Benng Sea to the UWLFC 

Milestone Ichthyoplankton samples will begm to be venfied, transferred, prepared for long
term storage, and archived at the UWLFC m February, 2002 We anticipate this 
process will be completed by June 2002 

Objective 3 Develop base designs for similar databases for nearly 15 years of zooplankton, 
chlorophyll, and nutnent data and 15+ years ofhydrographic mformatwn 
collected from the same regwns 

Milestone Once the finalized prototype ofthe ELH Database IS m place, we will begm 
modificatiOns to update It for zooplankton and hydrographic searches We 
anticipate that design templates for these databases will be completed by 
September, 2002 

C CompletiOn Date 

The project will be completed m FY 02 A final report will be submitted upon completion ofthe 
ELH Database The final report will be submitted no later than Apnl15, 2003 

PUBLICATIONS AND REPORTS 

The traditional peer-reviewed literature IS not an appropnate outlet for the proposed project 
However, we will focus on mcreasmg awareness about the website and the data that will be made 
avmlable on It through published matenals For example, we anticipate prepanng a column on 
the ELH Database for the Amencan Fishenes Society, Early Life History Sectwn's pubhcatwn 
Stages This outlet will mcrease awareness about the new website to other Ichthyoplankton 
ecologists, drawmg the scientific commumty to our resource In addition, we will provide 
mformatwnal brochures to a vanety of educatiOnal, management, and fishmg mterests to promote 
the ELH Database and to mstruct and encourage users beyond the scientific commumty to utihze 
the resources provided on the website 

PROFESSIONAL CONFERENCES 

We anticipate sendmg one PI to attend the Larval Fish Conference (July 22-26, 2002 m Bergen, 
Norway) to present the ELH Database We will demonstrate the utility of the database to other 
researchers who are working m the field of fish early life history, taxonomy, and ecology This 
will mcrease awareness of this new resource and draw potential users to the database from other 
states and around the world Possible additiOnal meetmgs are Amencan Society of 
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Ichthyologists and Herpetologists annual meetmg (2002), and the Western Groundfish 
Conference biannual meetmg (2002) 

We also anticipate sendmg two FOCI representatives to the Alaska SeaLife Center to promote 
the ELH Database and demonstrate Its uses This VISit will publicize the ELH database beyond 
the pnnted brochures mentwned above The VISit will be educational m nature and Will help to 
mstruct the general audience on the utility of the data provided on the website 

NORMAL AGENCY MANAGEMENT 

It IS highly unlikely that the FOCI research program would be able to offer this onhne database 
without the assistance of fundmg provided through the Trustee Council We stnve to 
dissemmate our results to the public and have done so m the past Without funds from the Council 
m a senes ofwntten reports and published papers However, we are proposmg a far-sighted 
mformation dissemmatwn system that mcreases access by other researchers and managers and 
the general commumty as well This IS a large undertakmg requmng the assistance of the Trustee 
Council to support our efforts FOCI has an ongomg, active sampling program that reqmres 
taxonomists and database managers to venfy and catalog yearly samples The support of the 
Trustee Program will allow us to provide additional staff to assist m the work on the 
development and ImplementatiOn of the ELH Database so that our attentiOns to these regular 
duties do not dimimsh 

COORDINATION AND INTEGRATION OF RESTORATION EFFORT 

We seek to mtegrate this database With other restoratiOn/research efforts Future collaborations 
could mclude efforts to update the ELH Database With data denved from cooperative 
Ichthyoplankton collectiOns m other areas of the GOA, particularly PWS, or efforts to hnk the 
database With other onlme Sites that descnbe research efforts by others workmg m the field of 
fish early hfe history (for example, ICLARM, an mtematwnal orgamzatwn that offers an onlme 
fish and larval database for selected world-wide species) 

EXPLANATION OF CHANGES IN CONTINUING PROJECT 

New project No contmuatwn from 2001 

PROPOSED PRINCIPAL INVESTIGATOR 

Dr Janet T Duffy-Anderson 
NOAA/AFSC 
7600 Sand Pomt Way, NE 
Seattle, W A 98115 
Ph 206-526-6465 
FAX 206-526-6723 
E-mml Janet Duffy-Anderson@noaa gov 

Prepared 03/30/01 10 Project 02_ 



PRINCIPAL INVESTIGATORS 

Dr Janet Duffy-Anderson has extensive expenence m the field ofichthyoplankton ecology 
(please see attached CV) She will share m the overall responsibility of coordmatmg the ELH 
Database mcludmg proJect plannmg, any additional data analyses, and web Site coordmatwn Dr 
Duffy-Anderson will also be the pnncipal contact for all future ELH Database users mterested m 
expandmg their data mqumes She will prepare reports and attend all meetmgs and workshops 

Dr Ann Matarese IS an expert m the field of larval fish taxonomy, morphology and ecology 
(please see attached CV) She will share m the coordmatwn and mtegration of the proJect 
components (sample collectiOn database, larval IdentificatiOn gmde, distnbutional atlas) Dr 
Matarese will also supervise the development of the onlme ELH Database and will be pnmanly 
responsible for the mtegnty of data reported on the website 

Dr Jeffrey Napp IS a specialist m the field of zooplankton dynamics (please see attached CV) It 
will be Ius responsibility to develop designs for future complementary zooplankton and 
hydrographic databases from 15 years of data collected from the Gulf of Alaska and Southeast 
Benng Sea 

Mr Wilham Rugen IS a specialist m database design and development (please see attached CV) 
Mr Rugen IS fluent m database programmmg and helped to build our present Ichthyoplankton 
database (ICHBASE) He will develop and produce the mteractive ELH Database and the onlme 
user mterface Mr Rugen will have pnmary responsibility for the general functwmng of the 
website and will be responsible for regularly updatmg the data and features provided 

OTHER KEY PERSONNEL 

Morgan Busby Mr Busby IS a expert m the IdentificatiOn of Ichthyoplankton He will be 
mvolved m reviewmg and reclassifymg lustoncalichthyoplankton samples that could not be 
Identified to species at the ong~nal time of sortmg 

Deborah Blood Ms Blood IS an authonty on the Identification of fish eggs She will be mvolved 
m the IdentificatiOn and reclassification ofhistoncal egg samples that could not be Identified to 
species at the time of the ong~nal sortmg 

GS- 07 Level Hire (Term Appomtment) Tlus person will assist Mr Rugen m the design and 
ImplementatiOn of the ELH Database 

GS - 07 Level Hire (Term Appomtment) This person will assist Mr Busby and Ms Blood m 
Identifying and gathenng Ichthyoplankton samples that need re-Identificatwn 

Umversity ofWashmgton Graduate Student Subcontract This graduate student will be mvolved 
m transfemng, mamtmmng, and cataloging the Alaska Fishenes Science Center's larval fish 
samples (1992-1995) for the UWLFC This person will be responsible for sample arcluvmg and 
updatmg the UWLFC website 

Prepared 03/30/01 11 ProJect 02_ 



LITERATURE CITED 

Cushmg, D H 1972 The productiOn cycle and the numbers of manne fish Symp Zoo! Soc 
Land 29 213-232 

Cushmg, D H 1995 Population productiOn and regulation m the sea A fishenes perspective 
Cambndge Umversity Press Cambndge, UK 354 pp 

HJort, J 1914 Fluctuations m the great fishenes VIewed m the hght ofbio1ogical research 
Rapp P -v Reun Cons Int Explor Mer 20 1-13 

Horwood, J, D H Cushmg, and T Wyatt 2000 P1anktomc detennmat10n ofvanabihty and 
sustamabihty of fishenes J Plank Res 22(7) 1419-1422 

Matarese, A C, A W Kendall Jr, D M Blood, and B M Vmter 1989 Laboratory glllde to 
early hfe history stages of Northeast Pacrfic fishes NOAAINMFS Techmcal Report No 80 
652 pp 

Matarese, A C , D M Blood, S J Picquelle, and J L Benson In preparatiOn Atlas of 
Abundance and DistnbutiOn Patterns oflchthyoplankton from the Northeast Pacific Ocean and 
Benng Sea Ecosystems Based on Research Conducted by the Alaska F1shenes Science Center 
( 1972-1996) 

Moser, H G ( ed ), 1996a The early hfe stages of fishes m the California Current RegiOn Cahf 
Coop Oceamc Fish Invest Atlas No 33, 1505 p 

Ricker, W E and R E Foerster 1948 Computation of fish production Bull Bmgham 
Oceanogr Col! 11 173-200 

Smith, P E and S L Richardson 1977 Standard techmques for pelagrc fish egg and larval 
surveys FAO F1sh Tech Paper No 175, 100 pp 

Prepared 03/30/01 12 ProJect02_ 



Tabl1 
With 

YEAR 
1977 
1978 

1979 

1981 

1982 

1983 
1984 

1985 

1986 

1987 

1988 

)ummary of 1chthyoplankton collections available m the d 
type of samplmg gear Data presented are for the Gulf of 

CRUISE DATES Bongo Neuston Tucker Methot MOCNESS 
4MF77 Oct 31-Nov 14 55 76 79 
1WE78 Oct 27 -Nov12 83 89 48 
2MF78 Jun 20-July 5 85 106 85 
3MF78 Sep 9-21 25 27 
40178 Mar 29-Apr 20 80 103 66 
4MF78 Sep 26-0ct 7 62 44 
5MF78 Oct 19-Nov 1 17 10 
6MF78 Nov 8-16 40 20 
1MF79 Feb 14-Mar 8 83 85 38 
1P079 Sep 3-29 17 46 
5TK79 May 16-24 55 
1MF81 Mar 12-20 60 
1SH81 Mar 5-30 126 123 
2MF81 Mar 30-Apr 8 86 
2SH81 Apr 16-24 57 58 
3MF81 Apr 26-May 2 75 
3SH81 May 20-28 53 
4MF81 May 20-24 77 
10A82 Apr 4-23 80 77 
20A82 May 21-31 56 60 
1CH83 May 14-30 68 73 4 
1SH84 Apr 7-May 4 149 150 
3CH84 Mar 27-28 35 
4CH84 Mar 29-Apr 1 53 
5CH84 Apr 4-8 71 

10185 Mar 11-28 65 
1MF85 Apr 2-11 93 19 
1P085 Mar 29-Apr 21 128 150 
2P085 May 16-Jun 8 185 179 

1GI86 Mar 30-Apr 20 143 139 
1MF86 Apr 4-12 76 102 
2MF86 May 2-18 108 16 
18887 Apr 9-27 117 
2MF87 Apr4-16 153 3 
3MF87 May 19-27 57 8 
4MF87 Jun 18-Jul16 18 11 165 
10N88 Mar 19-May 8 149 
1MF88 Apr 1-13 164 21 
2MF88 Apr 17-May 1 63 15 4 10 
3MF88 6-May 13 
4MF88 May 20-Jun 7 6 175 6 

tse Numbers m columns md1cate the number of tows 
__ ka only 

YEAR CRUISE DATES Bongo Neuston Tucker Methot 
1989 1MF89 Apr 6-15 128 6 

2MF89 Apr 26-May 5 92 2 
3MF89 May 9-24 211 9 2 
4MF89 May 29-Jun 8 4 99 

1990 1MF90 Apr 7-13 107 
2MF90 May 7-15 90 5 
3MF90 May 18-24 17 
4MF90 May 28-Jun 5 133 3 
5MF90 20-Sep 6 6 

1991 1MF91 Apr 2-13 85 
2MF91 Apr 16-27 149 
3MF91 May 1-13 113 
4MF91 May 17-25 92 
5MF91 Jul 23-31 60 

1992 1MF92 Apr 5-10 89 
3MF92 May 2-14 157 1 
4MF92 May 18-28 133 7 3 

1993 2MF93 Apr 3-11 91 3 
4MF93 May 3-15 138 3 
5MF93 May 23-Jun 3 114 5 
6MF93 Sep7-17 11 

1994 3MF94 Mar 13-Apr 9 17 15 
5MF94 May 2-15 89 24 
6MF94 May 24-Jun 1 135 
8MF94 Sep 18-28 2 

1995 1MF95 Feb 19-22 1 
4MF95 Mar 17-24 3 
8MF95 May 21-28 91 3 

1996 10196 Apr 26-May 6 147 
6MF96 May 2-16 167 1 
8MF96 May 24-Jun 1 125 

Totals 5910 1719 743 261 

MOCNESS 

12 

4 

5 

5 

63 



FIGURE CAPTIONS 

Figure 1 Yearly cruise distnbutwn avmlable m the distnbutwnal atlas (Matarese et al m 
preparatiOn) m the Benng Sea, Gulf of Alaska, and the U S west coast 

Figure 2 Ammodytes hexapterus Representative page from the larval IdentificatiOn guide 
(Matarese et al 1989) 

Figure 3 Mallotus Vlllosus Representative page from the distnbutwnal atlas (Matarese et al m 
preparatiOn) 

Figure 4 Hzppoglossus stenolepzs Representative page from the distnbutwnal atlas (Matarese 
et al m preparatiOn) 

Figure 5 Theragra chalcogramma Representative results wmdow from the prototype of the 
ELH Database 
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7 284 
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5 358 

5 533 

5 528 

5 581 

6 374 

10 420 

13 535 

Grand Totals 114 10066 

I Bering Sea D Gulf of Alaska I West Coast West Coast and Gulf of Alaska I Bering Sea and Gulf of A!aska 



AMMODYTIDAE 

MERISTICS 

Vertebrae 

Branchiostegal rays 
Caudal fin 
Pelvic fin 
Dorsal fin 
Pectoral fin 
Anal fin 
Gill rakers 

LIFE HISTORY 

Range 

Ecology 

ELH pattern 

Spawning 

Fecundity 

Age at first maturity 
Longevity 

A 

Total: 65-67-74 
Precaudal: 40-44-47 
Caudal: 23-24-25 
6-X-8 
X, 8+7, X 
Absent 
R: 54-X-63 
R: 13-14-15 
R: 24-X-32 
U: 3-X-6 L: 16-X-22 

S. California, 32-34°N, to 
Arctic, not specific 

Epi- and mesobenthal, intertidal 
to 275m 

Oviparous; demersal, adhesive 
eggs; pelagic larvae 

Season: Nov-Feba 
Areas: In areas of strong current b 

Mode: 
Migration: 
Range/function: 1000c (A. per

sonatus, western Pacific)-
22, lOOd (southwestern Barents 
Sea) 

1 yre (western Pacific) 

Ammodytes hexapterus (Pallas 1814) 

EARLY LIFE HISTORY DESCRIPTION 

EGGS 
Dianieter 
No. of oil globules 
Oil globule diameter 
Yolk 
Envelope 
Hatch size 

Incubation time/temp. 
Pigment 

0.67-0.91 rom (0.80 rom) 
One 
"-0.26 rom 

6-7 rom SL (as small as 
4rom) 

2-12 wk 

• Embryo: Eyes, dorsal and ventral body 

Diagnostic characters 

LARVAE 
Preanal length 
Length at flexion 
Length at transformation 
Sequence of fm 

development 
Pigment 

• Gut 

"-60% SL 
11-13 rom SL 
16-31 rom SL 
Caudal, pectorals, dorsal 

and anal 

• Double row postanal ventral pigment 

Diagnostic characters (see Table 4) 
• Elongate body 
• Gut length ("-60% SL) 
• Lightly pigmented 
• Postanal ventral pigment (double row) 
• Dorsal and anal fins begin development opposed to 

each other 
• Elongate head shape in larger specimens 

. ~=:::i:rt:ro~w~o==f~m::;e==di::::al=sp=o=ts======:::_ ~=,=. '.=.===:.:;;===:::§i) 
B along anterior gut 

"------·--.. 

9.8 mm SL 

~~-~~~~~~~~~~D~o~ub=le=r=ow==of=p=o=st=m=al====~~9--.8mmSL 
midline melanophores 

·c 
~-~-·e:::·-~- . ::::::::·· =:;_;_---:..:.y.~ ... .... ~ 

·-._l 
16.0mm 

32.3 mm SL 



Capel in OSMERIDAE 

170' 180' 170' 160' 150' 140' 130' 120' 110'W 

60° 

50° 

.oo Map 1. Average Larval 
Abundance (no . /10m2 ) 

Absent 40° 

0.00 - 0.538 - 0.538-1.215 - 1.215 - 4.895 +· - 4.895 - 272.347 0 

170° 160° 150° 140° 130° 

2 



PLEURON ECTIDAE Hippoglossus stenolepis Schmidt 1904 

Life Hilltol'y: HlppoglossNS steno/epi.! are fuund from the 
Chukchi Sea to southern Califumia Occurring from near sur
face to depths of II 00 IJt, Pacific halibut spawn at depths of 
180-550 m from November to March. Fish reach maturity at 
5-7 years; females may produce up to 4 million eggs per sea
son. Pelagic eggs arc large, 2.9-3.8 mm in diameter, with a 
large yolk and very fine hmeycomb paueming em the chorion. 
Pelagic larvae are about 8 mm SL and unpigmented at hat<:h
ing and remain in the plankton until about 24 mm SL (Hart 
1973, Matarescctal.l989). 

L•naJ Dlatrlbutioa: Pacific halibut larvae are distributed 
fr<im slope waters in the Bering Sea eastward into the Gulf of 
Alaska; larvae have not appeared in our collectiona from the 
southern exlellt of the adult distributim off the U.S. west coast. 
Highest average abundances occur along the wmern Gulf of 
Alaska over deep waters (about 1000 m). Larvae are col
lected March through June but most frequently arc taken in 
latewinterand~~pring. Larvae(about 10-25 mm SL) an: col
lected throughout the winter and spring. Eggs have been oc
casiooally collected in our U.S. west coast samples although 
newly hat<:hed larvae (<10 mm SL) have not been. Overall 
catch by year indicates that Pacific halibut have been consis
tently captured since the 1980's. 

100 -

l 
80 

j 
! 

60 

40 .a 

i' 20 

! 0 

t. so 
'il 
"r 60 

! 40 
.a 
~ 20 
~ 
l 0 

0 10 20 30 
Len!!lh(.,;,) 

j 40 

:~ 30 
l 
.E 
l! 

J 
< 

20 

10 

0 

80 

60 

40 

20 

FMAMJJASO :S D 

Month 

F'ogure I. Ow:ra1l C8b:b by mmth. Upper histognun: Averase 
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figure 2. Lcogth distributim of larwe .. a perteolage of total C8b:b F'ogure 3. 0w:ra11 catch by year. u.,.,.. hisfo&nm: Averase 
by ....... (1972-1996). abundance (oo'IOm 'l ofllrwo (wilh !lfd. emr bar) at stalioos wlleR 

this !ipOCies OC<Ill1<d. Lower hiotognun: Percent of stalioos where 
species oa:urrcd. 

Pacific halibut 

40" 
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Example ref• .l+s page (list selection) 

ramma 

Meristics Distribution Literature 
ELH Description Abundance 

Each taxa would have a page set up like th is. Data related to category 
chosen (i .e. illustration, meristics, abundance, etc.) would appear below. 
Illustration is category currently chosen . Would probably limit number of 
illustrations to 4 or 5 per species. For distribution and abundance, maps 
would be used in this section. 



..;"'n"'r"'' Adm1mstrat1on 
Project Total 

Full-t1me EqUivalents (FTE) 

Resources 

FY 02 EXXON VALDEZ TRU~ 
October 1, 200 

Authonzed 
FY2001 

Proposed 
FY2002 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

We request $101 9K to support personnel who w1ll be work1ng on the project Of th1s, 60 OK Will h1re 2 new GS/7 -1 level support personnel for 
one year (Term Appomtments) to ass1st 1n 1) computer programming and database development, and 2) re-1dent1f1catton and taxonomic 
updating of h1stoncal 1chthyoplankton samples 

3 3K w111 allow the lead-PI to attend the Restoration Workshop and one co-PI to present the ELH Database at a sc1ent1f1c meetmg (Larval F1sh 
Conference, Bergen, Norway, 2002) 2 1 K Will allow 2 FOCI representatives to travel to the Alaska SeaL1fe Center to present the database and 
demonstrate 1ts features 

We request 16 9K as a subcontract to support a graduate student at the Un1vers1ty of Washington to catalog and arch1ve the lchthyoplankton 
samples so that samples can be available to the sc1ent1f1c commun1ty 

2 0 K Will be used for supplies assoc1ated w1th the development of the ELH Database 1 OK Will be used to design and d1stnbute an 
Informational brochure 

FY 03 Includes the preparation of a f1nal report, 0 25 mo lime by the Lead PI (1 Ok) and 0 2K for manuscnpt preparation supplies 

FY02 

Prepared 03/01 

ProJect Number CJ;;J.. ~ .3 I 
Project T1tle An Online ELH Database for the Northeast Pac1f1c, Gulf 
of Alaska and Southeast Benng Sea 
Agency NOAA 

FORM 3A 
TRUSTEE 
AGENCY 

SUMMARY 
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FY 02 EXXON VALDEZ TRU~ 
October 1 , 200 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

Personnel Costs GS/Range/ Months Monthly Proposed 
Name Pos1t1on Descnpt1on Step Budgeted 
Janet Duffy-Anderson Research Fishery B1olog1st, Lead PI GS-12/1 20 
Ann Matarese Research Fishery B1olog1st, co-PI GS-12/6 20 
Jeffrey Napp Research Oceanographer,co-PI GS-13/6 1 0 
William Rugen Computer Spec1al1st, co-PI GS-11/3 20 
Deborah Blood Fishery B1olog1st GS-11/6 1 0 
Morgan Busby Fishery B1olog1st GS-11/6 1 0 
GS-7 Level H1re (Term Appt) Fishery Techn1c1an GS-7/1 12 0 
GS-7 Level H1re (Term Appt) Computer Techn1c1an GS-7/1 12 0 

Subtotal .~~~: 33 0 

Travel Costs Ticket Round 
Descnpt1on Pnce Tnps 
Lead PI to Trustee Council Annual Restoration Workshop 06 1 
Co-PI to Larval F1sh Conference (July 2002 Bergen, Norway) to 1 5 1 

present ELH Database 
2 FOCI representatives to Alaska SeaL1fe Center to promote the ELH 1 0 2 

Database 

ProJect Number 

FY02 ProJect T1tle An Onlme ELH Database for the Northeast Pac1f1c, 
Gulf of Alaska and Southeast Benng Sea 
Agency NOAA 

Prepared 03/01 

Costs Overt1me FY 2002 
44 00 88 
52 00 10 4 
6 1 00 6 1 
40 00 80 
43 00 43 
43 00 43 
25 00 30 0 
25 00 30 0 

00 
00 
00 
00 

33 3 00 ~- :-1 f - 1: 
Personnel Total $101 9 

Total 
Days 

2 
5 

1 

Da1ly Proposed 
Per D1em FY 2002 

0 1 08 
02 25 

00 
0 1 2 1 

00 
00 
00 
00 
00 
00 
00 
00 

Travel Total 54 

FORM 38 
Personnel 
& Travel 
DETAIL 
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Contractual Costs 
Descnpt1on 

FY 02 EXXON VALDEZ TRU~ 
October 1, 200 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

4A Linkage Subcontract to a graduate student at the Un1vers1ty of Washington (20 hr/week) 

When a non-trustee organ1zat1on IS used, the form 4A IS requ1red 
llommodities Costs 
Descnpt1on 
Supplies for ELH Database development 
Supplies for pnnt1ng and d1stnbut1on of 1nformat1onal brochure 

Project Number 

Proposed 
FY 2002 

16 9 

Contractual Total $16 9 
Proposed 

FY 2002 
20 
1 0 

Commodities Total $3 0 

FY02 Project T1tle An Online ELH Database for the Northeast Pac1f1c, Gulf 
of Alaska and Southeast Benng Sea 

FORM 38 
Contractual & 
Commod1t1es 

DETAIL Agency NOAA 
Prepared 03/01 
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New Equipment Purchases 
Descnpt1on 

FY 02 EXXON VALDEZ TRU~ 
October 1, 200 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

~~~~t purchases associated w1th replacement equ1pment should be 1nd1cated by placement of an R 
tmg EqUipment Usage 

!DescnptJon 

Project Number 

Number Umt Propos 
of Umts Pnce FY 2002 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

New Equipment Total $00 
Number Inventory 
of Umts Agency 

FORM 38 

FY02 Project Title An Online ELH Database for the Northeast Pac1f1c, Equ1pment 
Gulf of Alaska and Southeast Benng Sea DETAIL 
Agency NOAA 

Prepared 03/01 
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mod1t1es 
Equipment 

Subtotal 
Indirect 

Project Total 

Full-t1me Equivalents (FTE) 

Resources 

Comments 

FY 02 EXXON VALDEZ TRm COUNCIL PROJECT BUDGET 
October 1, 200' __ ptember 30, 2002 

Authonzed Proposed 
FY 2001 FY 2002 

Dollar amounts are shown 1n thousands of dollars 

We request $16 9 K to support costs associated w1th arch1v1ng 1chthyoplankton samples at the UWLFC 

FY02 

Prepared 03/01 

Project Number 
Project T1tle An Online ELH Database for the Northeast Pac1f1c, Gulf 
of Alaska and Southeast Benng Sea 
Name Umvers1ty of Washington 

FORM 4A 
Non-Trustee 
SUMMARY 
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FY02 

Prepared 03/01 

FY 02 EXXON VALDEZ TRU~ 
October 1 , 2001 

Project Number 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

T1cket 
Pnce 

Months M 

Project T1tle An Online ELH Database for the Northeast Pac1f1c, 
Gulf of Alaska and Southeast Benng Sea 
Name Umvers1ty of Washington 

Prop 
Overt1me FY 

FORM 48 
Personnel 
& Travel 
DETAIL 
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FY 02 EXXON VALDEZ TRU~ COUNCIL PROJECT BUDGET 
October 1, 200 __ ptember 30, 2002 

Contractual Costs Proposed 
Descnpt1on FY 2002 
Subcontract to a graduate student at the Un1vers1ty of WA to prepare, transfer, and arch1ve AFSC 1chthyoplankton samples 94 

at the UWLFC (20 hr/wk, 12 mo) 

Contractual Total $94 
IGommoditles costs Proposed 
Descnpt1on FY 2002 
Supplies for 1chthyoplankton sample storage (v1als, labels, f1xat1ve, caps, etc) 40 

Commod1t1es Total $4 0 

FY02 

Prepared 03/01 

Project Number 
Project Trtle An Online ELH Database for the Northeast Pacrfrc, Gulf 
of Alaska and Southeast Berrng Sea 
Name Unrversrty of Washrngton 

FORM 48 
Contractual & 
Commodrtres 

DETAIL 

7 of 8 



New E ur ment Purchases 
Descnptron 

FY02 

Prepared 03/01 

FY 02 EXXON VALDEZ TRW 
October 1, 200 

COUNCIL PROJECT BUDGET 
ptember 30, 2002 

Number 
of Unrts 

Unrt 
Pnce 

Proposed 
FY 2002 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

lacement of an R New Equrpment Total $0 0 

Project Number 
Project Title An Online ELH Database for the Northeast Pac1f1c, 
Gulf of Alaska and Southeast Benng Sea 
Name Umvers1ty of Washmgton 

Number 
of Unrts 

FORM 48 
Equipment 

DETAIL 
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Field Experiments for Testing Spill-Impacts Hypotheses from Long-Term 
Monitoring 

Project Number: 

Restoration Category: 

Proposer: 

Lead Trustee Agency: 
Cooperating Agencies: 

Alaska SeaLife Center: 

Duration: 

Cost FY 02: 

Geographic Area: 

Injured Resource/Service: 

ABSTRACT 

Monitoring 

NOAA/NOS/Office of Response & Restoration 
Hazardous Materials Response Division 
Seattle, Washington 

NOAA 

No 

l-year project 

$71.5 

Prince William Sound, Lower Cook Inlet 

Intertidal Communities 

~~©~DW~[D) 
APR f 3 2001 

EXXON VALDEZ OIL SPILL 
TRUSTEE COUNCIL 

NOAA/OR&R initiated two intertidal experiments in 2000 to test hypotheses concerning long
term effects of oil spill cleanup. The first of these, located in Kasitsna Bay, tests the hypothesis 
that aggressive shoreline cleanup has caused unnatural long-term cycling in rocky intertidal 
communities, Fucus in particular. The second experiment, in Lower Herring Bay, tests the 
hypothesis that shoreline washing on oiled beaches physically alters grain size structure to the 
extent that biological recovery has been delayed and infaunal communities are fundamentally 
altered. Although both of these experiments were begun under NOAA OR&R s long-term 
monitoring program, that program has ended. Funding under this proposal will permit annual 
sampling and data collection while transitioning the Kasitsna Bay project to the Kachemak Bay 
National Estuarine Research Reserve and the Lower Herring Bay project to alternative funding 
support in 2003. 
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INTRODUCTION 

Hypothests-dnven research ts of greatest Vdlue when conducted m the context of long-tenn observattons 

Dr Tom Malone Horn Pomt B10logtcal Statton UMCCS March 2000 

Intertidal commumt1es m Pnnce Wtlham Sound were among those most d1rectly affected by 
shorehne 01hng and the subsequent cleanup dunng the Exxon Valdez response NOAA/OR&R 
stud1ed these commumttes for 12 years m Its long-term momtonng program, wh1ch ytelded 
Important gutdance for sp1ll response, momtonng, and understandmg fundamental concepts about 
recovery Through the long-term trends, we charactenzed certam trends of mterest that have 
served as the basis for generatmg 1deas and hypotheses about ecosystem response m the face of 
drsturbance 

The results from NOAAJOR&R s broader momtonng drd not permit the establishment or rulmg 
out of a causal mechamsm for the conditions we documented But havmg 1denttfied potential 
lmks and associated questiOns of mterest, we des1gned targeted research to answer our questiOns 
m drrect and presumably more conclus1ve fashwn Hence, the relevance of the above observatiOn 
concernmg the value of hypothesrs-dnven expenments we have used the broader momtonng to 
charactenze condrtwns m the mtertrdal, define trends of mterest, and then to provrde a relevant 
context for focused hypothes1s-dnven research In the final phase ofthe NOAAJOR&R 
program, we mrttated two expenments to test hypotheses under more controlled cond1t1ons m 
the field The results ofthese expenments will provtde tllummatmg (and we belteve Important) 
mstghts mto cleanup actlvittes as potential causes of certam btologrcal trends, and should pern11t 
us to establish or rule out the hnk Thts proposal requests one-year fundmg to continue the long
term research while makmg the transttwn from NOAAJOR&R s momtonng program, whtch 
ended m the year 2000 

The first expenment exammes the relatwnshtp between mfaunal conunumttes and gram-stze 
structure at deposttwnal (t e, gravel) beaches followmg washmg treatment stmulatmg that whtch 
mtght occur followmg a spill There IS a large body of literature that hnks phystcal charactenstics 
of the environment to mfaunal commumty structure We have ctrcumstantial evtdence to suggest 
that washmg techmques may have changed gram-size at oiled and cleaned beaches to the extent 
that the return of those beaches to btologtcal conditions comparable to pre-spill has etther been 
delayed or prevented aenal photographs taken durmg cleanup m 1989 show vast plumes of sdty 
matenal bemg washed out of beaches, after-the-fact stattsttcal correlatiOns show a strong 
relatwnshtp between gram stze and mfaunal commumttes 

Monte Carlo tests were applied m a canomcal correspondence analysts between a group of 
phystco-chemical parameters (total orgamc carbon, total Kjehldahlmtrogen, gram stze) and 1993-
1997 mfaunal data TOC and TKN were not sigmficantly related to mfaunal abundance 
However, a htghly stgmficant (ptO 00 I) relatwnshtp existed between mfauna and the 63 
sedtment (very fine sand) fractiOn at study Sites Nevertheless, thts does not permtt us to 
dtrectly lmk the cleanup to bwlogical changes on beaches 

In summer of 2000, we established an ex penmen tal stte to study whether or not hydraulic 
washmg of depos1t10nal beaches can be responstble for measurably altenng gram stze over an 
extended(> I yr) penod ofttme, and whether this m turn can affect the btological commumttes 
hvmg m this substrate The site IS located m Lower Herrmg Bay, a locatiOn chosen because of 1ts 
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desirable gram s1ze charactenst1cs and because 1t would accommodate the 24 2 m x 2 m study 
plots necessary to give the expenment suffictent statistical power Twelve patrs of plots were 
established, and the cobble/gravel substrate of one of each plot pmr was randomly selected for 
excavatiOn, washmg, and return Gram Size and mfaunal cores were collected before and after 
treatment 

Block Island momtonng site, July l989, showmg sediment plume dunng cleanup 

Lower Herrmg washmg expenment, June 2000 
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The second expenment mvolves the posstble role of aggresstve shoreline cleanup m mittatmg 
long-term trends (cycles) m the cover ofrockweed m the rocky mterttdal We have good 
qualitative (photographtc) evidence as well as quantitative epib!Ota data from s1te momtonng to 
md1cate that somethmg happened to Fucus gardnen cover between 1993 and 1994 Followmg 
otlmg and cleanup 1mpacts m 1989, cover of this common mtert1dal alga mcreased steadily until 
1994, when the cover declmed dramatically At some sites, the percent recover seemmgly 
crashed to levels approachmg bare rock Why d1d thts occur? Was tt spill-related? We and 
others conjectured that thts was possibly related to sp1ll- or cleanup-mduced changes m 
populatiOn structure to a smgle age cohort mstead of a m1xed stand of dtfferent cohorts Because 
of thts, when the 1989 cohort reached the end of Its normal hfe cycle m 1993-1994, cover was 
drastically reduced This could be contrasted to a normal s1tuatwn With a mixture of age 
cohorts, m whtch the dte-off of one cohort would not be expected to Significantly affect overall 
cover due to the presence of many others 

However, while we have documentation of the trends over time, we can only speculate as to the 
cause of these trends Therefore, we Implemented a field expenment m Kasitsna Bay to d1rectly 
mvesttgate whether a substantial perturbation (such as that from cleanup, or of natural ongm as 
from a severe wmter freeze) could cause certam patterns of cyclmg m Fucus cover that would not 
otherw1se be seen In thts expenment, 13 tnplets ofO 25m2 plots contammg healthy stands of 
Fucus were defined and marked In 1999, one plot m each tnplet was scraped and stenhzed wtth 
a torch In 2000, a second plot was treated m the same way The thtrd plot m each tnplet 
remams as an unmodified reference These will be tracked over at least five years to observe 
recruitment patterns and to ascertam tf a cyc!tcal pattern of plant cover (stmtlar to that observed 
m the Sound) IS mduced Wtth the expenment fully Implemented, low cost follow-up field data 
collectiOn on an annual basts ts eastly accompltshed and will m future years be accomplished with 
asststance from the Kachemak Bay National Estuanne Research Reserve 

*** 

These are two examples of targeted research studtes that have been denved from and designed 
around trends observed m the long-term momtonng program The underlymg patterns that are 
dnvmg the focused expenments became apparent only over an extended penod of t1me, 
underscormg the value of the long-term program 

NEED FOR THE PROJECT 

A Statement of Problem 

The problem that wtll be addressed by th1s research 1s that of the appropnate mterprettve 
framework for understandmg momtonng results, and ultimately, whether spec1fic observed 
effects or long-term trends can be attnbuted to ot! spill activ1ttes 

B Ratwnale/Lmk to RestoratiOn 
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As we make the trans1t10n from Restoratwn to GEM, 1t 1s a reasonable expectatwn to use the 
accumulated momtormg mformatton to define longer-term 1mpacts of the otl sp1ll However, m 
domg so, 1t IS cntlcal to ensure that the effects attnbuted to the spill and cleanup truly are lmked 
to those actlvttLes Momtormg alone WLll not allow us to do so, tt LS only by focusmg 
expenmental effort on the questions of mterest that the questiOn of causatwn can be answered 

C LocatiOn 

The two field study locatwns are m Kasttsna Bay (Lower Cook [nlet) and m Lower Hernng Bay 
(Kmght [sland, Prmce Wtlham Sound) 

COMMUNITY INVOLVEMENT AND TRADITIONAL KNOWLEDGE 

The Kachemak Bay Natwnal Estuanne Research Reserve Will be an mvtted parttctpant m the 
Kasttsna Bay Fucus work, and w1ll assume ownership of the annual momtormg activity 
begmnmg m 2003 

PROJECT DESIGN 

A Objectives 

The obJeCtives of the proposed study are to collect samples and data m support of two field 
expenments fully implemented m the year 2000 These two research proJects are desrgned to 
directly lmk or refute a connectiOn between otl sptll actiVIties and observed long-term trends m 
the Prmce Wilham Sound mtertidal zone 

B Methods 

Both field studies descnbed m thts proposal were previously estabhshed under NOANOR&R s 
long-term momtonng program, which ended m 2000 Substantml effort was mvested m physical 
and statistical background studies, and then stte selectwn and expenmental setup Wtth the 
expenments now fully m place, sample and data collectwn are the substantive acttvttles that Will 
be supported m thts fundmg request 

For the Fucus study m Kasttsna Bay, data collection consists of the readmg of the 39 
permanently marked epibtota quadrats at the study stte All plants and ammals wtll be quantified 
m the quads Fucus w1ll be measured m two ways percent cover, and number of discrete plants 
Thts wtll be accomphshed over two field days by three sctentlsts (Dr Terne Klmger and Dr 
Allan Fukuyama, one recorder) Logtsttcal support wtll be arranged through NOAA s Kasttsna 
Bay Laboratory 

The Lower Hernng Bay stte will be vtstted by float plane embarkmg from the Kas1tsna Bay 
Laboratory Two sctenttsts (Dr Allan Fukuyama, Gary Shigenaka) w1ll collect one gram stze and 
two mfaunal cores from each of 24 established study plots These wtll be returned to the 
Kasttsna Bay Laboratory and processed/preserved there EnumeratiOn of mfauna will be 
performed by Dr Fukuyama m Edmonds, W A, whtle gram stze measurements wtll be performed 
by MRS m Ventura, CA usmg volumetnc methods descnbed m Coats et al ( 1999) 
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Personnel and proJeCt management 

The proJect wtll be Implemented by an expenenced team of sctenttsts who have been dtrectly 
mvolved m mterttdal research and momtormg studtes both m Pnnce Wtlham Sound and 
elsewhere The work wtll be coordmated by NOAA/Office of Response & RestoratiOn, wtth 
Gary Shtgenaka as Pnnctpal Investigator 

Responstbthttes for each of the parttctpants ts as follows 

NOANOffice of Response & RestoratiOn Seattle, W A (Shtgenaka) 
Overall proJect management 
Logtsttcal support for field samplmg efforts 
Samplmg and data analysts 
Manuscnpt preparatiOn 

Umverstty ofWashmgton Seattle, WA (Klinger, & Fukuyama) 
Bwlogtcal support 
Lead field sctentlst (Fukuyama) 
Lead for mfauna analysts (Fukuyama) 
Lead phycologtst (Klmger) 

Manne Research Spec1ahsts Ventura, CA (Imamura & Coats) 
Gram stze meaurements 
Data analysts 
Manuscnpt preparatiOn 

C Cooperatmg Agenc1es, Contracts, and Other Agency Ass1stance 

Dr Carl Schoch, Research Dtrector at the Kachemak Bay National Estuanne Research Reserve 
will accompany the field team and IS expected to assume overstght of the field samplmg m 2003 

SCHEDULE 

A Measurable ProJect Tasks for FY 02 

Kasttsna Bay Fucus study 

Fteld sampling wtll be conducted m June 2002, eptbtota data wtll be entered, and venfied by 
September, 2002 

Lower Herrmg Bay washmg study 

Fteld samplmg will be conducted m June 2002, mfauna and gram stze analyses wtll be completed 
by September 2002 
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A progress report provtdmg trend mformatton for eptbtota (Kasttsna Bay) and mfauna and gram 
stze (Lower Hernng Bay) through 2002 will be completed by the end of December, 2002 The 
Kasttsna Bay data wtll cover the penod 1999-2002, the Lower Hernng Bay data 2000-2002 

A more detatled schedule ts presented below 

B ProJect Mtlestones and Endpomts 

All field work wtll be completed by July 2002, and eptbtota data wtll be entered and databases 
updated by September 30, 200 I In fauna and chemtstry data will be available December 31, 
2001 Two final reports and one manuscnpt wtlt be completed by Apnl 2002 It LS antlctpated 
that the manuscnpt will be revtewed, revtsed and submttted for final acceptance by September 
2002 

Project mtttatwn 
Trustee workshop 

October 1, 200 1 
January 2002 
February 4, 2002 
June 20-22, 2002 
June 23-26, 2002 
September 30, 2002 
December 3 l, 2002 

Project plannmg meetmg wtth key sctenttfic personnel 
Kasttsna Bay Fucus samplmg 
Lower Herrmg Bay samplmg & sample processmg 
Data entry completed 
Data report completed 

C Completion Date 

It ts antiCipated that the project will be completed by December 2002 

PUBLICATIONS AND REPORTS 

One report wtll be prepared for the Trustee office to summanze the background and objectives 
for the study, and dtscuss trends m eptbtota, mfauna, and gram stze through 2002 Thts 
deliverable wtll be completed by the end of calendar 2002 

PROFESSIONAL CONFERENCES 

No fundmg ts bemg requested for attendance at professtonal conferences m FY02 There ts 
potential for members of the scientific team to seek support from external sources for 
presentations at sctenttfic meetmg m FY03, when results from the proposed work have been 
analyzed 

NORMAL AGENCY MANAGEMENT 

The expenments were Initiated under NOAA/OR&R s Pnnce Wtlham Sound Momtonng 
Program, whtch was funded through Restttutton That effort ended m 2000 Btologtcal 
momtonng studtes ofthts type (t e, unrelated to answenng narrowly defined questtons for sptll 
response operationaltssues) are not funded by normal agency operattons m NOAA 

EXPLANATION OF CHANGES IN CONTINUING PROJECTS 
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None 

PROPOSED KEY INVESTIGATORS 

Gary Shtgenaka 
NOAA/OR&RJ HAZMAT 
7600 Sand Pomt WayNE 
Seattle, W A 98115 
(206)-526-6402 
Fax (206)-526-6329 
shtgenaka@hazmat noaa gov 

Terne Klmger 
Umverstty ofWashmgton, School ofManne Affairs 
Seattle, W A 98195 

Allan K Fukuyama 
Fukuyama/Htronaka Taxonomic and Environmental 
7019 !57th StreetS W 
Edmonds, W A 98026 

OTHER KEY PERSONNEL 

EIJI Imamura 
Douglas Coats 
Manne Research Specialists 
3639 E Harbor Blvd , Smte 208 
Ventura, CA 93001 

BIOGRAPHICAL SKETCHES FOR PRINCIPAL INVESTIGATORS 

Gary Shagenaka 1s the proposed pnnctpal mvesttgator for this proJect A graduate of the 
Umversity of Washmgton s School of Oceanography (1976) and Institute for Manne Studies 
( 1987), he was part of NOAA s mttlal Exxon Valdez damage assessment team m 1989 and smce 
1991 has managed NOAA s long-term momtonng program m Prmce Wilham Sound He has been 
a field party scientist m every proJect momtonng viSit to the Sound save one, when hts son was 
born m 1995 He has extenstve expenence m fishenes b10logy, oceanography, and environmental 
momtonng Pnor to JOmmg NOANHAZMAT m 1990, Mr Shtgenaka worked on the NatiOnal 
Status and Trends Program m Washmgton, DC and Seattle 

Allan K Fukuyama, B S m zoology (1973), Umverstty ofCahforma Davis, M A m btology 
( 1985), San Franctsco State Umverstty Moss Landmg Manne Laboratones, PhD m fishenes 
(2000), Umverstty ofWashmgton, IS a manne b10logtst With thtrteen years unmterrupted 
mterttdal and subtidal expenence m the spill-Impacted Alaskan environment Dr Fukuyama 
completed hts Ph D m 2000, With post-Exxon recovery of mterttdal and shallow subttdal 
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ecosystems wtth an emphasts m mfaunal orgamsms as the basts for hts research Smce 1993, Mr 
Fukuyama has owned Fukuyama!Htronaka Taxonomtc & Envtronmental Servtces m Edmonds, 
WA 

Terne Khnger, B A btology ( 1979), Umverstty of Cahfomta Berkeley, M Sc botany ( 1984), 
Umverstty of Bnttsh Columbta, Ph D btologtcal oceanography ( 1989), Scnpps Institution of 
Oceanography, ts the lead mvesttgator for Fucus studtes m Kasttsna Bay She has a broad-based 
trammg m algal systemattcs and algal ecology, havmg studted the algae of the temperate northeast 
Pactfic for more than a decade Dr Klmger spent three years studymg the effects of the Exxon 
Valdez 01l spill on benthtc algae 

Other Key Personnel 

Eljllmamura 1s President and Manager of Manne Research Spectahsts m Ventura, CA He has 
over 20 years expenence m managmg apphed marme environmental programs Mr Imamura 
spectahzes m the destgn and Implementation of multidtsctplmary manne programs for 
environmental Impact assessment Pnor to estabhshmg Manne Research Spectahsts, Mr 
Imamura was the Director of Battelle Ocean Sciences He also served as Chief of the 
Envtronmental Studies Program for the U S Department of Intenor s Mmerals Management 
Servtce Atlantic OCS Region 

Douglas A Coats, B S m phystcs (1975), Cahforma State Polytechnic Umverstty at Pomona, 
M S m oceanography (1979), Scnpps InstitutiOn of Oceanography, PhD m oceanography, 
Scnpps InstitutiOn of Oceanography (1982) Dr Coats has over 20 years expenence mterpretmg 
oceanographtc data to resolve complex marme envtronmentalissues He has analyzed a wide 
vanety of mterdisciphnary oceanographic data sets usmg multtvanate statistical methods to 
mterrelate marme biological, physical, and chemtcal processes 

LITERATURE CITED 

Coats, D A, E Imamura, A K Fukuyama, J R Skalski, S Ktmura, and J Stembeck 1999 
Momtonng ofbtologtcal recovery of Pnnce Wdltam Sound mterttdal sttes Impacted by the 
Exxon Valdez otl sptll NOAA Techntcal Memorandum NOS OR&Rl Seattle 
NOAA/NOS 73 pp + appendtces 
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Personnel Costs 
Name 
Gary Sh1genaka 

!Travel Costs 
Descnpt1on 
Trustee workshop January 2002 
FJeld sampling, PWS & K-Bay 
PI meetmg September 2002 

FY02 

Prepared 

FY 02 EXXON VALDEZ TRU 
October 1, 200 

Pos1t1on Descnpt1on 
Oceanographer 

COUNCIL PROJECT BUDGET 
•ptember 30, 2002 

GS/Range/ Months 
Step Budgeted 

GS/13/5 20 

Subtotal 20 

Monthly Proposed 
Costs Overt1me FY 2002 

60 12 0 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

60 00 
Personnel Total $12 0 

Ticket Round Total 
Pnce Tnps Days 

20 2 6 
1 5 1 6 
05 2 2 

ProJect Number 
ProJect Trtle Freid Expenments for Testrng Spill-Impacts Hypotheses 
from Long-Term Monrtonng 
Agency NOAA 

Da1ly Proposed 
Per D1em FY 2002 

0 1 46 
0 1 21 
0 1 1 2 

00 
00 
00 
00 
00 
00 
00 
00 
00 

Travel Total $7 9 

FORM 38 
Personnel 
& Travel 
DETAIL 
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Contractual Costs 
Descnpt1on 
MRS 

FY 02 EXXON VALDEZ TRU 
October 1, 200 

When a non-trustee organization IS used, the form 4A IS requ1red 
vommodltJes Costs 
Descnpt1on 
M1sc sampling supphes 

Project Number 

COUNCIL PROJECT BUDGET 
•ptember 30, 2002 

Proposed 
FY 2002 

40 0 

Contractual Total $40 0 
Proposed 
FY 2002 

50 

Commodities Total $50 

FORM 38 

FY02 Project T1tle F1eld Expenments for Test1ng Spill-Impacts Hypotheses Contractual & 

from Long-Term Momtonng Commod1t1es 

Agency NOAA DETAIL 
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New Equ1pment Purchases 
Descnpt1on 

FY 02 EXXON VALDEZ TRU 
October 1 , 200 

COUNCIL PROJECT BUDGET 
'ptember 30, 2002 

Those purchases associated w1th replacement equ1pment should be 1nd1cated by placement of an R 
Ex1stmg Equ1pment Usage 
Descnpt1on 

Project Number 

FY02 Project T1tle Molecular Biomarkers as a New Techmque for 
Assess1ng Phys1olog1cal Contaminant Stress 
Agency NOAA 

Pre ared p 

Number Umt Proposed 
of Un1ts Pnce FY 2002 

1 20 20 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

New Equ1pment Total $2 0 
Number Inventory 
of Un1ts Agency 
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