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Response to EVOS TC Sderice Panel FY14 !Proposal Comments -
DRAFT 10-16-13 

From: l TM Program Team· Leads (Molly McCammon, Kris Holdelried, Katrina 
Hoffman, and Tammy Neher) 

HRM Program Team Lead (Scott Pegau) 

lONG-TERM MONITORING/GULF· WATCH ALASKA AND HERRING PROPOSALS 

*Both Programs are an overall Fund, with two conditional funds, as noted below 

1. General Comments 

Proposals were lacking in detail, hmdering their evaluation. There was not enough 
information provided for the science panel to evaluate the proposals and offer 
substantive suggestiOns. In order to evaluate proposal merits, the science panel 
wanted to see more detail, including: 

o Sampling design, locations and methods, including QA/QC of data collection 
e Approach to data analysis including statistical methods and/or relevant contrasts 
o Explicit statement of how analyses will answer the major questions 
® A discussion of results to date and any adjustments in project design in view of 
results 
e Explicit statement of how individual project results relate to or will be integrated 
into the broader program ' 
o The proposals should be reVIewed as a whole by.someone from the group before 
submission. 

The panel, EVOSTC and agency staff will be looking at options for providing brief 
guidance and/dr a form for the programs in advance of proposal drafting and 
submissiOn to clarify expectations. When EVOSTC staff has a draft form or guidance, 
we will circulate it to the Team Leads for-their feedback. There was also mitial 
diSCUSSion regarding reporting Which we Will also Circulate if it is further developed. 

LTM and HRM Program Team Lead Response: 
We appreciate the detailed review from the EVOSTC Science Panel, and the interest 
in the ongoing program. We'd hke to call your intention to the newly designed Gulf 
Watch Alaska website (www.gulfwatchalaska.org), designed by Eric Cline, 
developed by the AOOS team at Axiom Consulting and hosted by AOOS. It is still a 
"work in progress", but we anticipate it will be a valuable resource for the general 
public, the Trustee Council, and a variety of stakeholders. 

We continue to work with the Evosrc staff to refine reporting and annual proposal 
requirements, and our submissions have been made in accordance with the 
guidance we received. There seems to be a difference of opinion on what was 
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intended with the submitted materials. It appears the materials were reviewed as 
completely new proposals, rather than the third year work plans from the original, 
five-year approved programs. Many of the panel's comments were also specifically 
addressed in our anginal proposals, the Year 1 annual report and the recent 6-
month report. 

Several ofthe Science Panel's comments recommend substantial changes to the 
previously approved programs. We understand that there are a number of new 
panel members, and suggest that the Science Panel and the L TM and HRM Programs 
could mutually benefit by establishing a dialogue between panel members and the 
program science leads, perhaps through a joint web mar /teleconference meeting 
that might include some of the project Pis called out in subsequent comments. 

Some of the specific issues described by the panel arise because of the program 
teams' need to report- within a defined page limit- on an integrated program with 
multiple projects, and the panel's des.J.re to have greater detail on mdividual 
proJects. Those familiar with the history of the Trustee Council's request for 
proposals for mtegrated programs are also familiar With our challenges in creating 
an integrated program composed of a set oflong-standmg mdividual proJects with 
limited funding. Therefore, our report summanes focus on the overall program 
with individual project details provided m the mvestigator project summaries. We 
look forward to finding ways to commumcate information in a way that fosters 
integration and synthesis across the program. 

In response to specific issues raised: 
a. Samplmg design. locations and methods. including QA/QC. Documented samplmg 
protocols are required by all program Pis and are available m a folder on the Gulf 
Watch Alaska Research Workspace coordinated by Axwm Consultmg. Any changes 
to these protocols must be approved by the Program Management Team and 
Science Coordinating Committee. We do not have the financial resources to conduct 
an m-depth review of each protocol nor to provide additional QA/QC for every 
dataset beyond what is done by the mvestigators. Since this program is highly 
leveraged, and depends on monitoring assets supported by multiple federal and 
state agencies and umversity partners, we depend on these entities to ensure 
adequate mstrument calibratiOn and data QA/QC, and to document these 
procedures in the sampling protocols and metadata. We can make these protocols 
available to the Science Panel if desired. In addition, our science coordinator, Dr. 
Tammy Neher, reviews and coordinates metadata and data formats at the overall 
program level. 

b. Approach to data analysis including statistical methods and/or relevant contrasts. 
Detailed statistical analyses vary for each proJect to address the specific time series, 
and several of the program scientists have completed or have publications m press 
that address their analytical approaches (examples include Weingartner, Bishop, 
and Matkin). We would appreciate clanficatwn from the Science Panel If they are 
referring to particular analyses with this comment, as data analysis approaches are 
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discussed within the detailed project descriptions. We can then ~nclude additiOnal 
details on data analysis approaches in our year 2 annual report. 

c. Explicit statement of how analyses will answer the major questions. One planned 
topic of our annual Gulf Watch Alaska PI meetmg in November 2013 is to discuss all 
the research questions listed in our original proposal and review preparation of 
initial results for the February 2015 joint Science Workshop and a journal special 
issue following the workshop. We can provide that information and a summary of 
the analytical approaches in our year 2 annual report. We also note that the goals of 
the Gulf Watch Alaska ecosystem monitoring program are not limited to providing 
mformation to address these research questions. These questions were selected to 
identify some, but not all, of the issues that could be addressed by the Trustee 
Council's long-term monitoring program. By collecting and providing data to the 
science community, our goal is also to facilitate significantly more Gulf of Alaska 
research than can be accomplished within the funding levels of this program alone. 

d. Discussion of results to date and any adjustments in project design m view of 
results. The program IS designed as a long-term monitoring program and is in its 
second year of data collection. The annual and 6-month reports include more 
detailed descriptions of results to date and adJustments m project design. The Piatt 
and Arimitsu forage fish project IS <me example where the project design has been 
modified based on initial results. We will work with the EVOSTC staff and Science 
Panel to refme report formats in order to provide the level of detail desired by 
the Science Panel and to provide our Pis with dear guidance for their report input. 

e. Explicit statement of how individual project results relate to or will be integrated 
mto the broader program. Project integration·is discussed m our original 5-year · 
proposal, m the CoordinatiOn and Collaboration sections for each mdividual proJect 
in the Year 3 work plan submissiOn, and in our annual and 6-month reports. As 
discussed in the semi-annual report, we are beginning the integration process 
through the expert opinion-weighted conceptual model development process. We 
will add to this process through the November 2013 time series workshop that 
includes a pattern analysis and discussion using trend cards. The products of these 
two efforts will be used to help inform the synthesis process.' We agree that this IS 

an important topic and recommend that the Science Panel and LTM and HRM 
program team leads discuss this in the near future. 

f. Overall review of proposals. The entire package was reviewed by the Program 
Management Team (program lead, science lead, science coordinator; and 
administrative lead). We agre~ that there is still "unevenness" m the depth of 
information provided in the individual components and look forward to working 
with EVOSTC staff and Science Panel to refine work plan and report format and 
content. 

• 2. Physical Oceanography concerns 
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An overall review by an outside expert in physical oceanography and climate would 
be useful. In the current round of proposals, the need to describe physical 
oceanographic forcing was rarely described. Several proposals generally provided 
vague language, m some cases they cut and pasted text from the overarching and 
origmal 2012 proposal. 

There is uneven treatment and an apparent lack of collaboration among the four 
oceanography projects in LTM. The Weingartner (GAK1) and Hqpcroft (Seward 
Line) proposals are well thought out and collaborative. However, Campbell and 
Doroff proposals should be more collaborative and thorough, including physical 
measurements; they are also unclear on instrument calibration and .data QA/QC. 
There is no evidence of collaboration with trained physical oceanographers or 
reference to the PWS samplinRstations in the Hopcroft proposal. An overall review 
of the physical oceanography and climate aspects ofLTM (and, to a lesser extent, 
herring) would be useful. 

Outside expert for oceanography review - some suggestions for trained 
oceanographers who work with biologists include: John Largier, UC Dav·is/Bodega 
Marine Laboratory, Steven Bogard, SWFSC-NMFS, and Jack Ba~th, OSU. 

L TM Program Team Lead Response: 
While we welcome additional collaborations with other physical oceanography 
experts, we believe that our program is being well served by the existing 
investigators. Dr. Weingartner and Dr. Hopcroft serve on the GWA Science 
Coordinating Committee as leads for the Environmental Drivers component and 
bring extensive physical oceanography experience to that leadership role. Dr. 
Campbell (Prince William Sound oceanography project) has considerable 
experience with cross-disciplinary (physical oceanography and· biological) marine 
research, instrumentation, and mstrument calibration. Ms. Holderied (Cook Inlet 
oceanography project) also is a coastal physical oceanographer. Ms. Doroff (Cook 
Inlet oceanography project) is the research coordinator for the Kachemak Bay 
National Estuarine Research Reserve, oversees an extensive long-term water quality 
momtoring program in Kachemak Bay, is the PI on a project to validate ocean 
circulation models for the Reserve, and is skilled in communicating science to 
coastal decisiOn-makers. The GWA team also works closely with Dr. Pegau of the 
HRM program, who is an experienced physical oceanographer. All GWA Pis interact 
with each other regularly, and at a minimum via quarterly PI teleconferences, email, 
an annual PI meeting, and the annual Alaska Marine Science Symposium. In 
addition to these contacts, team members add additional value to the program 
through their contacts and collaborations with numerous other programs funded by 
other entities. 

The Year 3 work plan project submissions for the physical oceanography part ofthe 
Environmental Drivers component (GAK1 moormg, Seward 'Lme, Prince William 
Sound, Cook Inlet) did not propose significant changes from the original sampling 
plan of the 5-year Gulf Watch Alaska program. We followed guidance from Trustee 
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Council staff prohibiting us from proposing any work that required- additional 
funding from what had been approved for the 5-year program. We did include text 
from the ongmal proposal for background, but did not completely repeat the 
anginal proposal 'language or informatiOn included in the annual and 6-month 
reports. 

The Environmental Drivers component, which also includes Dr. Batten's Continuous 
Plankton Recorder measurements, was designed to capture seasonal and 
interannual oceanographic patterns in the major estuaries of Prince William Sound 
and lower Cook Inlet, as well as across the Gulf of Alaska shelf. The program builds 
on existmg oceanographic time series in all regions, collectively provides 
information ,to assess hnkages in shelf-estuary conditiOns, and provides 
environmental data for investigators in the Benthic and Pelagic monitoring 
components. We have ongoing collaboration between several ofthe Environmental 
Drivers proJeCts, as well as with other component projects, as described in the 
"Coordination and Collaboration" sections of the proposed work plan and the annual 
and 6-month reports. A coordinated review of the physical oceanographic (and ' 
other) time series data is already part of the agenda for the November 2013 PI 
meeting and will also be a part ofthe preparatory work for the February 2015 jomt 
Science Workshop with the HRM program. As mentioned above, all of our projects 
have sampling'protocols that address QA/QC, including instrument calibration. The 
samplmg protocols are maintained on the GWA Research Workspace and can be 
made available to the Science Panel. 

3. Publications 

The science panel encourages investigators to publish their results in peer-reviewed 
journals to make their hard-won results available to wider scientific audience. This 
encouragement especially applies to young investigators who are esJablishing their 
careers. They may quickly become unable to compete for other jobs. We anticipate 
the FY17 Invitation will include an expectation to publish. 

L TM and HRM Program Team Lead Response 
We agree With the recommendatiOn to publish results in peer-reviewed journals, 
and have included references in our reports to several publications already in 
process. In addition, we have started to w,ark with Pis to develop materials for a 
special journal issue, which will also support science synthesis efforts prior to the 
2015 workshop. 

(l-· Data Management 

The. science panel is concerned about progress on data management. The data 
management proposal drew heavily on their old proposal without includmg 
sufficient updated evidence of interactions between the programs' Pis and the data 
management team. In addition, there does not appear to be a data management 
policy or QA/QC policy created as the programs approach Year Three. In addition,-
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no milestones were reported in the newly submitted proposals, so it was difficult to • 
gauge how much progress had been made in the last two years. Moreover, it was not 
clear how data would be available for synthesis. The panel recommends that the 
Council condition funding upon the creation of a credible and detailed data 
management policy and a QA/QC policy and include clear milestones in for their 
proposal. 

Regarding a QA/QC policy: such a document is a basic need of any data 
management. We note too that instruments commonly need to be calibrated before 
and after use to be able to adjust for measurement drift, If it occurs. With two 
separate data centers operatmg under the EVOSTC program it is crucial that a high 
level of QA/QC be maintained. The Science Panel is concerned that adequate 
attention is not being devoted to this fundamental aspect of data management It is 
particularly important that to assemble complete metadata to ensure that long-term 
data sets can be verified and understood once the current participants have moved 
on to new positions. For example, EPA and NSF require detailed data management 
and QA/QC plans as part of all proposals. Large monitoring programs, such as NSF's 
LTER and oceanographic programs, devote considerable time and effort to 
addressing these cntical needs. 

Example: As a specific example, the Ocean Tracking Network (OTN) has four nearly 
full-time people creating meta data forms that are required to be filled out, 
submitted and checked for QA-QC before data can be added to the database. Smce 
OTN is currently adding equipment to tracking arrays in PWS, it would be 
particularly appropriate at this time to arrange communication between senior OTN 
data managers with EVOSTC program data Pis to ensure that data standards are 
adequate. As with OTN, and as emphasized in the initial funding of the EVOSTC 
programs, skilled data management resultmg in data that can be relied upon by the 
scientific community and resource agencies will ultimately determine the long-term 
success and influence of the programs. The contact at OTN is Bob Branton 
(bob.branton@gmail.com) or (bob.branton@dal.ca). 

L TM and HRM Program Team Lead Response: 
As mentioned above, aU of the GWA projects have sampling protocols that address 
QA/QC, includmg instrument calibration. The sampling protocols are maintained on 
the GWA's Research Workspace account In addition, aU Pis were required to sign a 
Program Management Plan, which included a detailed Data Management and Public 
Access Pohcy. That policy was developed after review of a multitude of data policies 
for programs such as GLOBEC, NSF LTERs, NCEAS, North Pacific Research Board's 
Bering Sea and Gulf of Alaska Integrated Research Programs, PISCO, ORNL (NASA), 
and TEAM Network. 

Because ofhmited funding for data management services,in this proposal (about 7%. 
of total budget), the Program Management Team and Science Coordmating 
Committee adopted an approach that provide tools for Pis to assist with managing 
their data themselves. These tools include assistance with writing metadata in ways 
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that follow national standards, and use ofthe Research Workspace to provide 
greater data and informatiOn access to the entire program team for use in synthesis 
and analysis activities. We would greatly appreciate more fundmg and staff to 
devote to this effort, but the entire program has been encouraged to work within the 
existing budget limits. 

Our approach has been to leverage the resources of the Alaska Ocean Observmg 
System's data management system, which Is the only one of its kind with the 
mission of serving as a regional data assembly center and archive for Alaska ocean , 
and coastal data and information products. All Pis submit their data annually to a 
private, password-protected GWA account on the AOOS Research Workspace. That 
data is then available for all program members to access and use for synthesis and 
analysis activities. At agreed upon times, the most current, QA/QC'd data are 
"published" from this site into the publicly acce&sible Gulf of Alaska portion of the 
AOOS Ocean Portal. We are also developmg an automated means to publish this 
data to a DataONE node and to NOAA's National Oceanographic Data Center. 

As with most research and monitoring programs, we have had challenges changmg 
the culture from individuals holding on to their own data on' personal computers, to 
one of more open access and sharing. However, we are making progress, and the 
mvestigators see the value in doing so. We have already started makmg data 
publicly available and are actively working with our Pis, science coordinator, NCEAS 
and data management team to further streamline' processes for internal data , 
sharing and public access. 

We have worked closely with Trustee Council staff regarding annual proposals and 
reports, and submitted only detail to indicate if there were any major deviations 
from the approach described in the approved 5-year proposal. However, we realize 
that the Science Panel would like more detail relating to data management and have 
provided that detail in two attached documents: Appendix A: L TM Program Data 
Management Plan (a compilation in one document of text included in the originalS 
year approved proposal, reports, the Program Management Plan, and other 
additional explanatory information) and Appendix B: LTM Program Data 
Management Services Progress to Date report, which includes attached lists of all 
the data acquired to date.· Please let us know if you would like any additional detaiL 

5. Attrition of Experienced Personnel · 

The panel notes that it may be a ch'allenge to replace experienced personnel retiring 
or transitwning out of the programs, but the need for their expertise remains. To 
address these changes, the panel suggests that the programs partner their junior Pis 
with newly recruited, experienced scientists. Where difficulties exist in fillmg key 
positions, the panel also suggests strategically tapping outside experts to review 
projects and provide consultation and setting up a Post-Doc traming program for 
the L TM and Herring projects. As experienced personnel leave the program either 
through retirement or departure, the salary saVIngs could fund this kmd ofactivity. 
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Potential Resource - The panel encourages the programs to consider options for 
developing concepts for postdoctoral programs that can help address these issues. 
The panel and the programs' internal panels and advisory groups can provide 
assistance in identifying potential post doc candidates who may be helpful to the 
programs. Intergovernmental Personnel Assignments and perhaps NRC Research 
Associate post-docs may also be a source for additional expertise and post-doc 
work. 

L TM and IH!RM Program Team !Lead Response: 
We agree on the potential side benefit oflong-term research and monitoring 
programs to provide training opportunities for junior scientists. We have actively 
encouraged such efforts from the beginning ofthe program and have a large group 
of young scientists already workmg in both programs. Training replacements has 
focused on those projects where we expect to lose key investigators in the near 
future. It is not practical to train post-docs in every project to ensure replacements 
of unexpected losses. However, we would be open to discussmg this further with 
the Science Panel and Trustee Council staff If additional resources are available. 

6. Synthesis in Advam::e of !February 2015 Workshop 

There is concern from our review of the proposals that the programs are postponing 
work on synthesis until just before the Workshop. The programs should think 
through and create a step-by-step route and design for their 2015 synthesis so there 
is sufficient field time to work on it This plan should include me~:hanisms and 
process. The part of synthesis that involves creation of and testmg of models is best 
done by an Iterative process in which modeling is sequentially tested by reference to 
new data and the models revised accordingly. There was also a suggestion to focus 
on cross-cutting topical issues, such as acoustics and calibration. Pis with different 
expertise could be paired to initiate and encourage actual synthetic analyses and 
presentation in contrast to single PI presentations on isolated projects or topics. 
Examples for pairings include: disease and physiology, and modeling of herring 
movements and disease. 

LTM Program Team Lead Response: We agree with the Science Panel on the need 
for advance preparatiOn for the joint Science Workshop. Synthesis-related efforts 
have been underway since Year 1 of the GWA program, with initial efforts reported 
in the annual and 6-month reports (Holderied, project 13120114-H and historical 
data compilation in Jones, project 13120120). As an early tool to promote cross­
cutting analyses, the November 2012 PI meeting mcluded cross-disciplinary break­
out groups of investigators to assess components for Gulf of Alaska conceptual 
ecological models (see Conceptual Ecological Modeling proJect comments for more 
details). The GWA program has planned a focused, inter-disciplinary time series 
analysis work session during the upcoming annual PI meeting in November 2013, 
with an emphasis on coordination for potential scientific journal publications and 
preparation for the February 2015 Science Workshop. We are inviting scientists 
from other programs to join in the November work session, including individuals 
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from the HRM program, the North Pacific Research Board's Gulf of Alaska Integrated 
Ecosystem Research Program, Alaska Department of Fish and Game, and the NOAA 
National Weather Service. The GWA program team leads believe that the programs 
would benefit from additional coordination wtth the Science Panel m advance of the 
February 2015 Science Workshop and would appreciate a discussion with Trustee 
Council staff on optiOns for such coordination. 

The HRM program 1s already benefttmg from a synthesis submitted in May 2013 
regarding the first year of life of herring. This allows the program to build upon,that 
effort in the iterative manner suggested. The potential synthesis topics suggested 
by the Science Panel are mtrigumg, but we are limited by the·information available 
and may not have the correct type of information to answer these particular 
questions. We will examine them more closely to further assess what is feasible. 

7. LTM/GulfWatchAlaska Program 14120114 

The science panel appreciates the general approach of the LTM program but feels 
that more basic informatiOn was needed to fully evaluate the potential success ofthe 
program. The discussion below includes several projects that are highhghted as 
examples that would have benefitted from,the inclusion of additional information 
for developing more informative proposals and progress reports. The panel looks 
for more informative proposals and progress reports in the future. Our gqal is to 
provide feedback that may strengthen the program while it is still in its formative 
stage of implementation. 

*Proposals by Matkin on killer whales, Rice on.humpback whales, and Lindeman on 
benthic mom to ring were all praised by the Science Panel for their importance, 
inclusion of detail, and significant progress. 

LTM Program Team Lead Response: 
We agree that the qWA program would benefit from additional discussion with the 
Science Panel and look forward to those discussions. Please also see comments 
under #1 above. We also appreciate the positive comments on particular report 
contents from the Science Panel. Please note that the Pis for the humpback whale 
project are Dr. Straley and Dr. Moran, not Rice. Dr. Rice·retired last year, as reported 
m our March 2013 annual report, and Dr. Lindeberg is the new Pelagic (not Benthic) 
component lead. Dr. Lindeberg IS collaboratmg with the Benthic group, but 
Ballachey is the component lead and project lead for project 13120114-R. Drs. 
Konar and Iken are project leads for-Benthic Monitoring proJect 13120114-L. 

8. Program Science Panel and Upcoming 2015 Synthesis 

*See also Synthesis in Advance of February 2015 Workshop, above. · 

Proposal Objective 2. Assist with Scientific Review Panel: "Setup of the panel has 
been delayed in order to make the most effective use of panel mem hers' time in 
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advance of the synthesis workshop. Planning of the synthesis workshop begins in 
the fmal two quarters of year 2; the panel will be established by the end of year two 
(approximately one year in advance of the synthesis workshop)." 

This is a major problem. Bringing an outside science review into proJects makes 
changes difficult (because of already es'tablished long-term monitoring protocols). 
Some of these aspects should have been established in Year 1 rather than just before 
a major synthesis workshop m Year 3. The science panel suggests they establish a 
group that reviews the developed momtormg and integration plans and how they 
support synthesis. 

Regarding the Program's Science Panel: What is its status? Their influence and 
guidance is not apparent; guidance, integration is needed. The L TM Program's 
internal science panel should be already composed, constituted and advising by 
now. 

L TM Program Team Lead Response:, , 
The mternal Science Coordmatmg Committee was established at the begmning of 
the GWA program and has helped coordinate and advise the program from the 
beginning, as described in program reports and work plans. The timing of the 
establishment of the external GWA Science Review panel was discussed in detail 
with the Program Management Team, Science Coordinating Committee, Trustee 
Council staff and other integrated research program leads. The joint decision was to 
optimize use of valuable review panel member time at a time when program 
assessment is most needed, which is leadmg up to and following the joint Science 
Workshop m 2015. We anticipate a significant time commitment by the external 
panel, made up of volunteers, over at least a two year penod. We did not expect, 
and were advised by Council staff not to propose, significant changes to. the · 
sampling program during the first 5-year phase of GWA, especially in the first 2 
years. Therefore we plan to establish the external Science Review panel before the 
end ofyear 2 of the program (February 2014). 

The GWA and HRM program leads are concerned that several Science Panel 
comments indicate potential recommendations for significant changes to GWA 
monitoring efforts during the current 5-year phase ofthe GWA program. The 
program intentionally builds on long-term monitoring efforts funded by the EVOS 
Trustee Council and other agencies over the past 2 decades. Some adjustments are 
being made to monitoring programs based on initial results (e.g., forage fish 
monitoring m PWS, additional coordinatiOn of benthic sampling protocols between 
regions), but we do not anticipate major changes during this 5-year period. If the 
panel recommends otherwise, that wiU require additional discussion. We anticipate 
that the review of the momtoring program and data syntheses planned for the joint 
Science Workshop will primarily be used to inform planning for the next 5-year 
phase of the GWA program. 

9. Bochenek. Data Management 14120114-D *CONDI'll'iONAL FUND 
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ll.. TM Program Team !Lead Response: See comments to #4 above. 

10. Bishop. Gulfwatch long-term monitoring pelagic component- Long-term 
monitoring of seabird. abundance and habitat associations during late fall and 
winter in Prince William Sm1nd 14120114-C 

The proposed objectives are to characterize the spatial and temporal distribution of 
seabirds in PWS during late fall and winter and relate the presence of seabirds with 
prey distributiOns from hydro-acoustic surveys for identifying winter habitat of 
seabirds and improving estimates of herring consumptiOn in winter. The panel feels 
that improved resolutiOn of sampling during summer, when seabirds are nesting 
and most accurately censused, may be more fruitful than conductmg expansive 
surveys during the winter. Given the overlap of investigators on the summer and 
winter surveys, we encourage them to consider conducting annual rather than 
biannual surveys in summer by scaling back winter surveys. 

LTM Program Team Lead Response: 
We need danf1cation on the recommendation on seabird surveys, since the Science 
Panel comments appear to recommend combming two different surveys, one under 
the Pelagic component (Bishop, 14120114-C) and one under the Benthic component 
(Kuletz and Irons, 13120114-K). The Bishop project is specifically designed to 
collect mformation in late fall and winter to complement other summer seabird 
monitoring efforts. The Bishop proJect is also conducted cost-effectively in 
conjunction with HRM and GWA humpback whale surveys and leverages vessel time 
provided by those projects. Conducting additional summer surveys under the 
Kuletz and Irons project would require significantly more fundmg from the Trustee 
Council. In addition, as part of the first 5-year phase, we are evaluating our 
samphng design, both through mdividual projects (e.g. Coletti, 13120114-F on 
evaluation of nearshore bird surveys), and in preparation for the 2015 JOint Science 
Workshop. 

11. Campbell. Long term monitoring of oceanographic conditions in Prince 
William Sound 14120114-E 

The physical measurements are very important in a project of this kind. There is 
little evidence that the nuances of the physical oceanography- from mstrument 
calibration, data QA, interpretation of results, and relationships to other similar 
programs - are in place. There is no reference to or integration with the UA 
(University of Alaska) physical oceanographers from the Gulf Watch Alaska (GAK1) 
program or to the physical measurements bemg made in PWS in the Seward Line 
program, or the historical physical oceanography conducted by the PWSSC that 
describes water mass movements from the shelf into Hinc;hinbrook Entrance and 
through PWS. 
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For the moored instrument, calibration is a concern. The proposal states that • 
instruments will be calibrated annually. Typically they should be calibrated before 
and after each deployment, and the data corrected for drift of the instruments. Has a 
physical oceanographer been consulted on this? The concern is that the physical 
data will be assumed to be accurate and will be used for various purposes without 
adequate QA/QC. 

There is not a lot of specificity on how the plankton will be handled, net sizes or 
other factors. Need further information on target species, and it would be good to 
show how this relates to Hopcroft's Seward lme project, particularly those EVOSTC 
funded samples taken in PWS, and to Batten's contmuous plankton recorder results. 
There is no evidence of this in the Collaboration and Cooperation section of the 
proposal. 

LTM Program Team Lead Response: As mentioned previOusly, Dr. Campbell 
(Prmce William Sound oceanography project) has considerable experience with 
cross-disciplinary (physical oceanography and biological) marine research, 
mstrumentation, and instrument calibration. Details about how plankton are 
handled, net sizes, and other factors are in the original proposal as well as Dr. 
Campbell's sampling protocol. 

All GWA Pis interact with each other at minimum via quarterly PI teleconferences, 
email, and an annual PI meeting. Pis such as Dr. Campbell who called out 
collaboratiOns with parties external to GWA in their work plans did so to emphasize 
relationships leveraged by GWA. Interactions between and among GWA Pis occur 
with regularity, as does contact between Dr. Campbell and physical oceanographers 
both at UA and other institutes. Dr. Campbell Is not only highly aware of historic 
,PWSSC oceanographic data collection efforts, but he regularly works with the data 
collected during those proJects. 

12. Cads & Lindleberg. Long-term Monitoring: Lingering Oil - Extending the 
Tracking of oil levels and weathering (PAH composition) in PWS through. time 
14120114-S 

This is one of the few projects presenting data, and It was "refreshing." The 
hydrocarbon database IS important to assess environmental damage m the event of 
another oil spill, and it may be still relevant to biological assessments of long-term 
oil Impacts and perhaps to re-opener disputes. The PI's indicate that there are not 
enough funds for complete updating and QA/QC of the database with 1-personfyr 
effort. If so, arrangements should be made to correct this oversight. If the solutiOn is 
to request additional funds, then a detailed supplemental proposal should fully 
justify this request. In general, the science panel requests that fundamental 
information on the numbers and locations of sampling (both site and tidal elevatiOn) 
be included in futur.e project proposals and reports to more fully evaluate them. 
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lL TM Program Team Lead Response: 
The Science Panel comment indicates that they found the presentation of histoncal 
data useful in the work plan proposal as no new data has yet been collected under 
this project. We suggest this topic be mcluded in a discussion between the GWA 
leads, Trustee Council staff and Science Panel on format for program reports and 
work plan submissions. The hydrocarbon database is maintained primanly as an in­
kind contribution by the NOAA NatiOnal Marine Fishenes Service, Auke Bay 
Laboratory, but could be significantly Improved With additional funding. We can 
submit a detailed supplemental proposal if requested by Trustee Council staff and if 
. additional funds are available. As detailed m the year 3 work plan proposal, the FY 
2014 effort in this project will include determination of the specific sites to be 
sampled in 2015. The site determination will be based, at a minimum, on mussel 
bed time series started in the early 1990s, beach surveys that were continued up to· 
2004, and spatial modeling analysis that was initiated in 2008. Regarding the 
lingering oil surveys, site selection Is· determined randomly with replacement, in a 
stratified design based on the degree of initial oiling of shore segments (heavy, 
moderate, and hght oiling). Tidal elevation for these surveys initially ranged from 
MHHW to +3m but was subsequently expanded to the zero tide line when oil was 
discovered below the expected threshold. Detailed information on the sampling 
sites and tidal elevation will be provided when available. 

13. Doroff. Long-term monitoring of oceanographic conditions in Cook 
lnlet/Kachemak Bay to understand recovery and restoration of injured! near­
shore species 14120114-G 

The Science Panel agrees that mapping the waters of lower Cook Inlet and 
Kachemak Bay to understand the effects of intrusions of the Alaska Coastal Current 
and variation of other currents on phytoplankton and zooplankton distribution and 
abundance is a valuable part of long-term ecosystem monitoring. Questions arose 
about the ability to meet this objective with the proposed unbalanced sampling 
design. Sampling transects 3, 4, 6, and 7 (Kachemak Bay and lower Cook Inlet) will 
be reduced from quarterly in the first three years of the project to three times in Y4 
and twice in YS due to budget constraints, thereby limiting the scope of analysis 
among years. Would a different, but inter-annually consistent, design provide a ' 
more powerful, thorough, and rigorous analysis of temporal and spatial variation 
under these budget constramts? Alternatives might include reducing the: (1) 
samplmg frequency oftransects to three times per year throughout the study, (2) 
the number of stations along transects to maintain quarterly sampling or (3) the 
number of transects to maintain quarterly sampling. We advise that this sampling 
plan be carefully re-evaluated and justified. 

Concerns were also expressed about the collection and handling of physical 
measurements- are instruments appropriately calibrated, and how are data 
handled (QA/QC)? Evidence of collaboration with other physical measurement 
programs (GAK1, Seward Lme) and the relationship to (and use of?) the results of 
the new Seward Line PWS stations were of interest. Are the physical oceanography 
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measurements in the program designed to take into account the gyr:e and counter­
gyre m Kachemak Bay? 

L TM Program Team Lead Response: 
We are near the~ end of Year 2 of the 5-year program, With vessel contracts 
established through June 2014, and therefore cannot change the sampling design as 
suggested by the Science Panel, since much of the quarterly sampling. has already 
been accomplished. We agree that it would be preferable to continue quarterly 
sampling m years 4 and 5 and have leveraged funding from other sources to be able 
to accomplish more sampling in years 4 and 5 than was originally proposed, while 
not increasing the requested funding. We reduced the sampling plan to fit within 
the overall budget limit for the program and still accomplish our primary goals. We 
decided to conduct quarterly sampling in lower Cook Inlet (in addition to monthly 
sampling in Kachemak Bay). in the first 3 years to improve assessment of seasonal 
variability, particularly of fall and winter conditions. We <;onsidered conducting less 
frequent sampling during the year to maintain consistency over 5 years, but 
determmed that collecting data to assess seasonal variability was an important 
information gap to fill, particularly as we are interested in shelf-estuary exchange 
(m collaboration With Weingartner and Hopcroft Gulf of Alaska projects), in regional 
comparisons with Prince William Sound conditions (in collaboration with Campbell 
project) and in providing environmental data for the Benthic Monitoring efforts 
(Konar and Iken project) and for harmful algal bloom and ocean acidificatiOn 
research (separate NOAA and ADFG studies). We are fortunate to have captured a _ 
range of different forcing conditions (near record versus normal snow pack and 
normal summer precipitation/temperature versus dry jwarm summer conditions) 
in the first 2 years of the project. 

The monthly small boat sampling is maintained for all 5 years. While reducing the 
number of stations along each transect would not substantially reduce the vessel 
charter costs (due to length of time to conduct transects and relatively short time 
for CTD casts alone), we have also evaluated that option. However our initial data 
results demonstrate that current station spacing is needed to capture the strong 
horizontal gradients in Cook Inlet oceanographic conditions, particularly as those 
gradients are important for plankton, marine birds and other species. 

As described in the original proposal and year 3 work plan, data QA/QC and 
instrument calibration for the water quality station instruments IS conducted in 
accordance with the National Estuarine Research Reserve System-wide Momtoring 
Program, including a secondary review by the natiOnal NERR program's Central 
Data Management office. Additional mformation on water quality monitoring 
QA/QC can be found at http://cdmo.baruch.sc.edu/data/qaqc.cfm for Kachemak 
Bay. For conductivity-temperature-depth (CTD) profiler data, m addition to the 
processing steps described in the work plan, the final data formats are being 
coordinated with the data management team for consistency across the different 
oceanography projects. The Seabird Electronics 19plus profilers are sent to Seabird 
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Electronics annually for sensor calibration. AdditiOnal mformation on calibratiOn 
and data QA/QC for the oceanographic data is also available m the project's. 
sampling,prdtocol. The zooplankton data is collected using the same protocols as in 
the Campbell Prince Wilham Sound project, and Campbell is conducting 
zooplankton identification and data processing. 

As described in the Environmental Drivers overview in the original proposal and 
referenced in the year 3 work plan, the analysis of data from the first 2.5 years of 
this project, along with previous oceanographic samphng alcmg the same transects, 
will be used in conjunction with data from the GAK1, Seward Line, and Prince 
William Sound oceanography projects to assess temporal and spatial vanability in 
oceanographic conditions. The sampling design was planned to be complementary 
with the other projects and to build offprevwus Cook Inlet oceanographic sampling 
to create longer time series. We are lookmg forward to discussing results of the first 
18 months of sampling in this project with our colleagues at the November 2013 PI 
rrieetmg and planning synthesis efforts in the coming year. We would also welcome 
an expanded discussion with Science Panel members who are interested m GWA 
oceanographic monitoring. · 

The Science Panel comments refer to the outer Kachemak Bay gyre and counter­
gyre identified as potential subtidal circulation patterns by Burbank (1977), which 
is one of the reasons for sampling along Transect 4 in outer Kachemak Bay. While 
the GWA project is not funded to measure currents, Doroff and Holderied are 
involved m separately funded research to deploy drifter buoys in Kachemak Bay and 
develop an operational National Ocean 'service ocean Circulation model for Cook 
Inlet and Kachemak Bay. Those ocean circulation studies will provide new 
information on Cook Inlet tidal and subtidal circulation patterns and are an example 
of how we' are leveraging .other fundmg to enhance the GWA program. 

14. HoUmen. Synthesis and Conceptual !Ecological Modeling 141201:14-1: 
*CONDITIONAL FUND 

From the CV, there is no evidence that the PI has experience as a synthetic ecological 
modeler. Her CV and publications suggest that she is more of an avian physiOlogist. 
It IS unclear how their web-based visualization and data exploration tools differ 
from those of the data management group and NCEAS. Is there unnecessary 
duplication? Also, it appears that there are no plans to achieve the objectives until 
the very end of the 5-yr program. This IS not acceptable, as it leaves inadequate time 
for iterative model evaluation and refinement. 

This mqdeling project is very Important to the overall program. However, it lacks 
evidence of any progress two years into the project and offers no vision of what can 
and will be done. No milestones have been tied to ongoing costs for this proJe~t. The 
proposals include an integration component but the submissiOns were boilerplate. 
More explicit information that sets out a road map is needed, not necessarily a 
longer submission. The programs are focused on monitoring but the programs 
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should still have forward-thinking research. There should also be an adaptive 
process that allows the programs to set out a conceptual model, wh1ch IS 
continuously updated and refined as Its accuracy IS challenged by new data and the 
Pis should develop a coHectwn of reasonable hypotheses. 

To address these problems, the panel recommends the formation of a Conceptual 
Modeling Group, drawn from the programs' existing Pis who are already involved in 
the programs and known for their synthetic viswn: Piatt, Pegau, Weingartner, 
Hopcroft and Jeep R1ce. Examples of synthesis can be found on the Internet, 
including Chesapeake Bay, George's Bank and Steve Brandt's spatially explicit 
modehng of habitat quality and f1sh growth. Damel Pauly and Tom Okey have been 
involved man ECOPATH-ECOISM modelmg of the PWS food web. 

lL TM Program Team rr..eadl Response: 
The development of conceptual models to support the synthesis of Gulf Watch 
Alaska program was initiated 1.5 years ago. The core team workmg on the modelmg 
task consists of project PI Dr. Tuula Hollmen and collaborator Dr. Suresh Sethi. Dr 
Hollmen has background and expertise m marine ecology and in decisiOn analysis 
for resource management, specifically m the development of decisiOn support tools 
and applicatiOn of models for natural resource management and momtormg 
programs. Dr Sethi brmgs expertise in biometry, applied statistics, and modeling for 
marine ecosystems and resource management. 

The overall goals of the conceptual modeling effort are to develop a conceptual 
ecological model of the North Gulf of Alaska for the Gulf Watch program that will be 
used: 1) to represent the current state of knowledge of the North Gulf of Alaska 
ecosystem to support synthesis of Gulf Watch program efforts; 2) as an iterative tool 
to demonstrate progress of knowledge throughout the program and learnmg 
contnbutwns from the Gulf Watch program, and 3) as a communication tool among 
scientists, 1stakeholders, and the general pubhc. Our plan IS to accomplish the first 
conceptual ecosystem model by March 2014, and Iteratively update and refme the 
model throughout the program. The fmal model will be a product of iterative 
updates, reflectmg ongoing learning from program results. The conceptual models 
also will provide visualizatiOn tools for outreach and education, in coordinatiOn With 
the program's Outreach and Commumty Involvement Committee. That committee 
will help to coordmate efforts among modeling, data management, and NCEAS 
projects to facilitate complementary education efforts and avoid any duplication of 
effort. 

AdditiOnal detail is provllded as a separate attachment: Appendix C: L TM Hollmen. 
Synthesis and Conceptual Ecological Modeling 14120114-I. Progress to Date. 

15. K1lllletz. Colllltiln1ll!ilDlg the Legacy: Prlilrnce Wli.mam Somrndl Maurilllle Bird! 
Pop1ll!Hat!mll Trel!lldls 1412([ll114-K 
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The science panel agrees that contmuing the long-term monitoring of marine birds 
m Prmce William Sound (since 1989) is important, given that some species (pigeon 
gmllemots and marbled murrelets) are still declining in mled areas. We also agree 
that the high mter-annual variation in numbers of some bird species is problematic; 
and hence, we question whether mamtaining biennial sampling is sufficient to 
detect trends in recovery. Annual sampling may be needed to better couple 
variatiOn in bird abundances with ocean conditions, and thereby improve our 
understandmg of factors affecting the recovery of bird populations in PWS; 
however, it also would mcrease the budget substantially. 

In light of this, we recommend that the Pis review the purpose and goals of samphng 
and that the sampling frequency be carefully reconsidered, m part by using a power 

' ' 
analysis ofimpacts of alternative survey frequencies. 

L TM Program Team Lead Response: 
The GW A team agrees that annual sampling would be preferred, but that is not 
feasible under the current program funding level. Regarding evaluatiOn of the 
sampling design, we note that the GWA program includes a project (Coletti, 
13120114-F) that will analyze historical marine bird survey data to assess the 
ability to detect trends in nearshore marme bird populations under a variety of 
survey time frames. The analysis will use over 10 'years of historical survey data 
taken in Prince William Sound since the mid-1990s. The project has been delayed, 
but is expected to be complete m the summer of 2014 and the results will be used to 
inform GWA program decisions to recommend alternate marine bird survey 
frequencies to the Trustee CounciL 

16. McCammon. Outreach and Community Involvement 14120114-B, 

This proposal demonstrates a good range of activities, and it IS well written and 
explamed. It provides very good elaboration on the level of partnering and how 
partnerships work. The project has good advisory committees, but could use some 
evaluation of the impacts of its public educational programs, such as whether they 
are reaching the intended audience, etc. The budget may be madequate to support 
such evaluation costs. 

I 

LTM Program Team Lead !Response: We agree that eval'uation of impacts would 
be beneficial, and are looking to incorporate in the upcoming year some of the low­
cost evaluation tools developed by the COSEE Alaska program. In addition, please 
visit www.gulfwatchalaska.org. the evolving public website for the program. 

Herring Program 14120111 

17. Herring Program Advisory Group, academic position suggestion: Some 
additional expertise that e0uld assist with this' group are Tim Essington (UW) and 
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Alec McCall, SWFSC would also be a good choice for membership. *See also Attntwn 
of Expenenced Personnel, above. 

IHlRM ProgJram Team Jl...eadl!Respmllse: 
Thank you very much for the suggestiOns. Dr. Pegau has been trying to identify a 
person to replace Ted Cooney on that group. That group includes personnel from 
NOAA, ADF&G, academia, and hopefully the fishmg community. They have been 
mvited to be part of the PI meetmgs, but need to be more active in reviewmg the 
state of the program now that we are startmg to see results and think about next 
steps. 

There is a basic requirement of the herrmg program to develop a credible and 
defensible program/proJect to assess herrmg abundance. In practice this means the 
implementatiOn of a modern stock assessment model. This reqmrement supersedes 
all others because virtually all other projects m the hernng program, and some m 
the Gulf Watch program, are dependent on the confidence levels associated with the 
herring assessments. Such assessment IS essential even in the absence of any 
commercial fishery of in Prince Wilham Sound, because herring abundance will 
Impact so much of the ecology of other species. 

Stock assessments usually are done by an agency, such as ADFG, but because of the 
importance of herrmg it IS reasonable for other experts to develop a state-of-the-art 
age-structured stock assessment (ASA) model tailored for PWS herrmg, perhaps to 
be done cooperatively With ADFG. From the proposals this seems to be happening, 
but, in the opmwn of the science panel, not rapidly enough. The concern with delay 
is that it will be difficult to fully appreciate many of the ecological processes of 
Prince Wilham Sound unless there is a reasonable understanding of the abundance 
of herring. In other worlds, the scientific value of nearly all of the herrmg proJects 
depends partly on the reliability of the herring assessments. 

Typically, an age-structure-assessment (ASA) model requires a 'tuner' or an 
mdependent dataset that provides a time-series index of abundance (I.e., to tune the 
model). For PWS herring there may be only two optiOns: a time senes of (i) spawn 
data or (n) acoustic data. The problem IS complex, because the time series ofthese 
two datasets are of differmg length. Perhaps there are other data options, but the 
modelers need to ensure that they understand the strengths and limitations of all 
the data they use in the model. This IS a task that requires experience. 

It is important to note that, while acoustic estimates of abundance of herring are 
commonly used around the world, they seldom are used as stand-alone mdependent 
measures of biomass. Instead, they usually contnbute time-series data to more 
complex models that mcorporate age structure data and other mformatwn. If the 
available time series data (from spawn or acoustics) are not suitable for an ASA 
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model, then other assessment models or approaches must be considered - and 
presumably this could involve acoustic approaches, or even simple models based 
mainly on spawn abundance data. Therefore a firm recommendation of the science 
panel is that the direction and requirements of the stock assessment process, 
through ASA models, should be clarified and evaluated as soon as possible. 

We wish to further elaborate about why all the other herring projects are secondary 
in importance to stock abundance estimation. It is because much of the biology and 
life history of herring is impacted by density-dependent processes and this, in turn, 
can affect growth, maturation, migration, condition, disease and recruitment - all 
subject~ of the proposals in the herring program. Herring abundance also affects 
other fauna, especially seabirds and marine mammals. Therefore, the science panel 
recommendation is that the assessment of herring abundance should get top 
priority, and proceed as vigorously and rapidly as possible. This is not to say that 
the other projects are unworthy or should stop - on the contrary. The assessment 
project, while vital, is among the most scientifically routine of the lot, because it 
involves the implementation of exiting protocols and methodologies. That does not 
mean it is simple or easy to do, but it is not a 'hypothesis testing' enterprise in the 
usual sense. Nevertheless, the products of assessments will provide a basis for 
better science for almost all of the other projects. The common element on all the 
other projects, with the possible exception of some acoustics projects, is that they 
aim to determine why and how herring populations change - physiologically or 
ecologically. In a sense their value is dependent on the rigor of the herring 
abundance assessments. 

What are the implications of this recommendation? 
(1) The project on ASA modeling work should be acknowledged as a priority (even a 
pre-requisite) among the other herring projects. It needs to be implemented rapidly 
because its requirements could impact that way that other projects develop, 
especially acoustic projects. 

(2) The immediate implication is that the development of a functional herring ASA 
model should be proceeding much more rapidly than indicated in the progress 
report. If this task cannot be implemented in a timely manner, than the herring 
program should consider other ways of getting this work done. 

(3) A longer-term implication is that some of the closely related projects that might 
provide input data to the ASA, especially some of the acoustic projects, could require 
modification or reconsideration. If the age-structured model cannot incorporate the 
acoustic data, as it is presently acquired, then the design of the acoustic programs 
should be adjusted and re-evaluated. However, this cannot be determined until the 
ASA model is functional and evaluated. 

( 4) Once the ASA model is functional, then it should be formally reviewed by 1-2 
independent (outside) experts to evaluate its formulation, application and efficacy . 
Such a review is a common practice and should culminate in a report that 
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documents the review findmgs. This report would then provide direction about the 
data requirements for a reliable ASA model ofPWS herring. (Note: this was a 
recommendatiOn in the 2011 science panel report). 

(5) If the fully-developed ASA model cannot provide acceptable results because of 
the limitations of the input data, then other approaches to herring biomass 
assessments must be considered. These could include simpler models that rely more 
directly on acoustics or spawn depositiOn. 

HRM Program Team Lead Response: 
We fully agree about the importance of the stock assessment model. Improving that 
capability is the goal of this program. ADF&G currently has an operational stock 
assessment model (ASA}that our modeling project has replicated in a form that can 
be run to determine the Bayesian statistics. The population modeling project is 
presently examining the value of each of the inputs into that model. 

The expanded adult herring biomass surveys along with the proposed aerial survey 
proposal are designed specifically to improve the quality of the abundance 
assessments used as inputs to the model. As the Science Panel points out, they are 
not meant to be hypothesis driven, but are necessary for understanding how the 
population is changing. We continue to examine the assessrhent projects to 
determine if there are ways to make improvements to our approach and if other 
measures of abundance are more appropnate. The two longest time series of 
abundance measures/indices are the miles-days of spawn and the acoustic biomass 
estimates. We are working closely on the issue of how good these inputs are and we 
are reviewing other forms of mput such ~s aerial bwmass estimates and spawn 
deposition surveys used both in Alaska and elsewhere to determine if they are likely 
to be able to be implemented and would improve our abundance estimates. Both of 
the previously mentioned methods have been used in PWS and are being evaluated 
in the modehng proJect. 

Since you mention the importance of the abundance assessments we hope that you 
support the addition of aerial surveys in this program. That project is limited and 
could be expanded if additional funding was available. 

Answers to the specific recommendations follow: 
1) The existing ASA model run by ADF&G is fully operational and central to the 

design of the HRM program. The projects addressing objective 1 of the HRM 
program are specifically designed around the needs of the existing model. 
The HRM program is looking at other methods of modeling the herring 
population. 

2) Because there is a fully functional ASA model available to the program and 
we recognize the need to train future researchers, we chose to work this 
aspect of the program through a graduate student. This is a bit slower than 
putting a PI directly on the project, but that pace is necessary if the student is 
to be trained. That student has completed the development of a second fully 
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• functional ASA model with features outside ofthat used by ADF&G. This 
project is on track with the original proposed timeline. 

3) Both ASA models incorporate the adult biomass estimates that the acoustic 
project provides. The acoustic biomass estimates have been an input to the 
model since the late 1990s. We are researching the ability to use acoustic 
estimates of juvenile populations as inputs to the ASA model, but we are still 
determining how well we can provide an estimate of potential new 
recruitment. 

4) The operational ASA model has been presented in peer-reviewed 
publications, which we feel meets the need for independent review. In 
essence our modeling project is designed to provide an independent review 
of the ADF&G ASA model and its inputs as you are recommending and was 
recommended earlier. 

5) There will always be a question about what piece of information provides the 
best measure of herring biomass. Every one of the methods used to provide 
a measure of biomass has definite sampling issues. We agree that a simpler 
model may be as accurate as the present version ofthe ASA model. We will 
also be exploring more complex models that incorporates the information on 
life history determined by other projects in this program, such as the disease, 
energetics and growth projects 

19. Inter-project cooperation and communication 

. : The science panel acknowledges and salutes the efforts made to coordinate logistics 
of field projects, especially following a long period when Pis worked relatively 
independently on most projects. However we are not convinced that some of the 
individual projects are as well connected as they should be, in terms of 
communication among Pis. This comment is based on an apparent lack of 
connectivity among some of the proposals. 

HRM Program Team Lead Response: 
Meetings of the Pis within the program and with those of the Gulf Watch Alaska 
program are held regularly. What appears to be a lack of connection between 
proposals arises because the single original proposal has been split into several 
individual projects for your review rather than being presented as a single program. 
The single program cannot provide as much detail about individual components, 
and individual components don't show the connectivity ofthe program as a whole. 

20. Project 2ap: microchemistry 

The panel noted that the PWS herring population could have important spatial 
structure that might go undetected by genetic analysis of microsatellites. This could 
occur if PWS herring consist of a meta-population with spatially separate sub­
populations that, nevertheless, have sufficient genetic exchange to preclude genetic 

• detectable differentiation. Therefore it is important to re-examine this issue 
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because the previous genetic work, conducted more than a decade ago, had a short 
duration and a limited number of probes. Based on the previous genetic study in 
Pnnce William Sound, and similar but more recent genetic analyses of other herring 
populatiOns m the eastern Pacific, the panel does not anticipate that the current 
genetic studies will demonstrate new evidence of genetic variation within PWS. 
Instead these studies will probably provide important confirmatory evidence of a 
lack of genetic differentiation detectable within different parts of the Sound. Such 
evidence, however, would not necessarily mean that PWS herrmg lack any spatial 
variation. 

It IS possible that PWS herring constitute a meta-population consisting of several 
sub-populations that may have spatially distinct life histories for parts of their lives. 
If so, these populations could have different growth rates, and population 
parameters. Knowledge of such possible spatial structure is integral to 
understandmg factors affecting the abundance of PWS herrmg. The absence of such 
understanding represents an ongoing gap m the program. Such a gap could be 
addressed by analyses of microchemistry of otoliths. Time spent by herrmg in 
different bays within PWS and the surrounding region, could be reflected in the 
chemical composipon of otohths that can be detected by analyses of 
microchemistry. This approach would have linkages to several other projects. Thus, 
the microchemistry approach would provide helpful new insights to ongoing 
projects while Improvmg hnkages among them. 

The panel is aware of difficulties associated with previous attempts to examine 
microchemistry ofherrmg. We acknowledge that microchemistry must be used 
carefully as a research tool, but pomt out that It can be a powerful and informative 
approach when done properly. For this reason we suggest that the herring program 
could consider the mcorporation of this approach. For techmcal reasons, explamed 
below, we further suggest that the optimal approach would be the exammation of 
otoliths. 

Regardmg scales vs. otoliths: Herring scales may not be a good tissue for 
microchemistry, but otoliths may be useful. The main problem With scales IS that 
herring resorb calcium and other minerals from their scales as they mature sexually. 
The effect does not mterfere with annulus formation on scales but It could confound 
comparisons of putative populatiOn groups. This IS not a concern for otoliths 
where, m theory, the chemical signatures are retained unchanged with age/time. 
The main concern with otolith collections is that they need to be collected and 
stored carefully prior to analysis. As they dry, otoliths tend to develop hairline 
cracks that can accumulate extraneous material - which again can confound results. 

Potential Resource- The current director of the UAF Alaska Stable Isotope Facility IS 
Matt Woller. He is well respected and IS an excellent collaborator. See: 
http:/ jme.uaf.edujwercjasif/ 

HRM Program Team Lead Response: 
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This is one of many gaps in the program that we have identified. The program is 
designed to review and change focus with each 5-year proposal. As you mention, 
this technique has been applied to herring in PWS with some difficulty. We think it 
would be most appropriate as a component of a program that examines larval drift, 
which is one of the potential focal areas for the future. At this point we would prefer 
to see a small demonstration project funded to ensure we overcome the issues with 
the previous work. We have been retaining otoliths from the juvenile herring we 
collect so that we have samples to work with when we have the ability to fund this 
type of research, but want to also point out that otolith work can be expensive. 

21. Fora~e Fish 
The Science Panel supports the enhanced attention to estimating population 
abundances of important Forage fish in the Long-term Monitoring/Gulf Watch 
Project, while noting that the Herring Program will also be sampling forage fishes 
acoustically and during net tows, such as those planned to ground-truth acoustic 
signals. Except for herring itself, the early studies of EVOS impacts on the PWS 
ecosystem unfortunately failed to establish population assessment on any of the 
forage fishes of known significance to supporting higher-order predators: sand 
lance, capelin, and eulachon in particular. The Piatt project in L TM/Gulfwatch can 
serve as the centerpiece study of forage fish to which information gathered by Pis 
on other projects could be transferred to provide enhanced knowledge of 
abundances and dynamics of forage fishes . 

LTM and HRM Program Team Lead Response: We agree about the importance of 
forage fish monitoring, and the Piatt project was included in the GWA program for 
that reason. We expect that the initial results of that project will lead to a fruitful 
discussion in advance of and during the joint Science Workshop. 

This project is in close connection with the HRM program. We are working to find 
ways so that both programs fill gaps for the other program and ensure we have 
comparable results. Nearly identical equipment is being used by the forage fish and 
herring acoustics and validation projects. We are examining what new questions 
might be addressed by the temporal difference in sampling between the forage fish 
and herring projects. We have identified the need for additional support for aerial 
surveys, and would appreciate more discussion on this. 

22 . Bishop. Trackin~ Seasonal Movements of Adult Pacific HerrinK in Prince 
William Sound 14120111-B 

Is there any identification of gender in fish upon tagging? If so, more information on 
male/female schooling/movement behaviors would be very useful to come out of 
this work. 

The results of progress to date were helpful and interesting. Given that the 
application of the acoustic tag technology to herring appears to be successful, it 
would be useful to present future results in the context of testable hypotheses -
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particularly regarding movements of herring into and out of Prince William Sound. - • 
Project Objective 2 is to monitor movement from overwintering to spawning 
grounds. While the shift from tagging from fall to spring appears to be well justified, 
the proposal should discuss how this affects achievement of Objective 2 and 
whether Objective 2 should be revised. 

Potential Resource- Because of the departure of Sean Powers from his role as co-PI 
on this project, the project may need to add a co-PI with experience in acoustic 
tagging of fish. Several fish ecologists are now using this technology, including Joel 
Fodne ofUNC and Craig Layman ofNC State University. 

HRM Program Team Lead! Response: 
This project was designed as a proof of concept that has resulted in better than 
anticipated returns. The gender ofthe fish was identified during tagging. Objective 
2 is unlikely to be achieved and the analysis is bemg revised. The shift in timing of 
the tagging allowed us to examine how long the fish remained near the spawning 
grounds (some for nearly two months) and determine when the fish leave and 
return to PWS. The change in timing shortened the duration that the tags needed to 
transmit to observe the movement out and into the Sound. The information from 
the acoustic arrays at the entrances was uploaded in early September and 41 ofthe 
69 fish were observed at the entrances. There was a gap in time between detections­
and the fish were just starting to be detected again when the data was uploaded. 

Since this was a demonstration project, it is now reaching Its analysis phase. Dr. 
Bishop has been funded by NPRB to do other fish tagging work and has a technician 
with sigmficant experience with acoustic tagging procedures. We feel we have 
enough expertise to complete the project as descnbed, even without contributiOns 
from Dr. Powers. 

Re: Bishop -Validation of acoustic surveys using direct capture 

It seems that Dr. Bishop IS performing a 'service' to the other PI's, but an essential 
one, especially in the collection of herring samples. For this service the Science 
Panel applauds her efforts. It would be useful to know, however, how much of the 
total effort IS actually dedicated to acoustic work. This proposal contributes to the 
cumulative cost of acoustic work in Prince William Sound - so between the three 
proposals by PI Buckhorn, and this, the total annual effort and cost of acoustic work 
is significant. This may be appropriate if acoustics has a central role by providing 
key data for annual abundance estimates. 

A general comment: The rationale for this proposal is to validate an acoustic target 
using a single beam sounder. This is valid in the context of the present program but 
there may be a more fundamental question that has not been addressed - although 
it is not directed specifically at this project. Is the acoustic equipment being used the 
best for the job? If acoustic estimates were used as the ASA tuning index, how would 
any change(s) in the acoustic surveys (survey protocols, or equipment) affect the 
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• temporal integrity ofthe index? Similar questions were posed in the 2011 Science 
Panel report. 

A different question: There is an interesting excerpt from the proposal: "We 
recognize that a major deficit in the existing PWS Herring Survey program is the 
lack of an effective means of validating the acoustic signal. Fortunately, if we can 
establish through direct capture of ensonified fish that certain patterns in 
echo grams can be interpreted as different year classes of herring, then we may be 
able to reanalyze historical acoustic measurements to better understand changes in 
juvenile herring populations." 

The suggestion above is that acoustic strength estimates, obtained by field 
measurements in from this project, could be used to adjust results from past herring 
surveys. It is not clear who would do this retrospective analysis. Regardless, such a 
contribution would be welcome- with the caveat that the rationale and 
methodology must be documented and accessible, preferably in a published report. 

HRM Program Team Lead Response: 
The acoustic program is dependent on direct capture to provide information about 
the organisms being ensonified to be able to convert the signal to a biomass 
measurement. The capture program also provides fish for the energetics and 
growth, disease prevalence, and genetics projects. 

• We have converted the technology from a single beam acoustic system to a split 
beam unit because we realized that the older unit was no longer the most 
appropriate technology. In theory this should not change the biomass estimate 
provided by the two units. The practicality is that the error margins on the acoustic 
estimate caused by survey error are much larger than those associated with the 
acoustic signal. The changes in survey protocols are something we are examining 
for their impact on our estimates of juvenile populations. We have not modified the 
protocols for adult surveys. 

The retrospective analysis would be the responsibility of Buckhorn in the acoustic 
survey projects. The question at hand is if different portions of the pattern can be 
attributed to different fish assemblages. For instance, are age-0 herring found in 
schools in the top 15 meters only? We agree about the importance of getting peer 
reviewed methodology in place. 

23. Bochenek. Data Management 14120111-C *CONDITIONAL FUND 
*Also see Data Management, above. 

Progress is listed as "Data is being archived on the Workspace by investigators in 
the program ... " and "Data from the past two field seasons will be ingested into the 
data management system. We will continue to refine and expand the information 

• available through the Herring data portal." 
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Please specify what data have been incorporated. Also, the demonstration of 
progress is not adequate. More detail Is essential. Failing that, this project should be •. 
suspended. An mventory of all data proposed to be incorporated eventually into the 
program should be drawn up and an accounting of progress on· incorporating the 
listed data sets should reported annually, inCluding any changes to the inventory of 
target datasets. 

HRM Program Team Lead Response: 
The HRM Program data management approach differs from the LTM program in two 
respects: the program developed out of a group of ear her herring research projects 
funded by the EVOSTC, and it is more oriented to hypothesis-driven research than 
monitoring, with differing tlata needs. 

Data produced from the original suite of herring proJects, including the updated 
herring data acquired from ADF&G, are housed both on the Prince William Sound 
Herrmg Data Portal, which is hosted on the AOOS website 
http://data.aoos.org/maps/pwsherrlng/ and the AOOS Gulf of Alaska (GOA) portal. 
The goal is to completely integrate the Herring Data Portal into the overall GOA 
portal, using a specific tag in the search catalog for EVOSTC herring data and a tag 
for herring in general. Many ancillary data sets have been ingested and exposed 
through the AOOS GOA portal. 

Project mvestigators are also using a private account on the AOOS Research 
Workspace, thus making their data available for synthesis and analysis activities 
prior to its eventual transition to the publicly accessible AOOS GOA Portal. The 
project profiles and file structure are still being further developed. Under the HRM 
program, data have been posted onto the Research Workspace on the following: 

o Fish collection by community fishermen 
!!! Aerial survey information 
o Herring disease prevalence 
() Physical oceanographic data 
(l) Bird observations 
@ Herring energetics measurements 

Pis have prepared additional acoustic survey data, merged the fish predation 
database, and developed summarizations of the aenal survey data. The zooplankton 
information has been completed and is ready for submission into the Research 
Workspace. 

Appendix D to this report includes a table of herring data Fesources acquired and 
supported through this program and available on the HRM Research Workspace. 
This table does not include the data already available through the PWS Herring Data 
Portal or the AOOS Gulf of Alaska portal. 
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• 24. Branch. Population Dynamics Modeling 14120111-Q 

• 

• 

While this effort may be in the correct direction, the estimation of herring biomass 
is an integral and very important part of the herring program. Candidly, the Science 
Panel had expected more progress and more effort than the efforts of a graduate 
student to be directed at this issue. This comment should not be seen as a criticism 
of the student, but instead as a deficiency in the effort directed at this important 
issue. 

There is no indication from the proposal that there is any dialogue between the PI 
and the other herring program Pis and if so, that is a problem that should be 
addressed. A specific concern is the extent to which acoustic data, or acoustic 
indices, can be used, as a component of the annual assessments. Similar questions 
exist about the spawn data. It seems probable that some form of fisheries­
independent index would be required to tune the age-structure (ASA) model. If not, 
then something else might be used, such as a spawn index and if so, that might 
require a reallocation of resources. Therefore a better understanding ofthe data 
requirements for practical development of the ASA model is required. To this end 
the modelers need to examine and evaluate the strengths and weaknesses of the 
available data, preferably in collaboration with other Pis in the herring program. 

HRM Program Team Lead Response: 
This program is on track with the original proposed schedule. Since there is an 
existing operational ASA model, we feel there is time to allow a student to be 
developed within this aspect of the program. By developing a new researcher we 
hope to bring greater focus to the project than can be achieved by the contributions 
of a PI, and recognize that the initial pace is slower. The current phase of the project 
is to examine and evaluate the strengths and weaknesses of the available data. We 
expect that phase will be completed before the start of the FY14 funding. 

The modeling project is in communication with the Pis of this program and with 
ADF&G to understand issues associated with the field measurements. The modeling 
program has also contributed to development of a new approach to the 
overwintering energetics model. Those results are included in the final report by 
Dr. Kline from his PWS Herring Survey Project. 

25. Buckhorn. Expanded adult herring surveys 14120111-E 

If acoustic information is to be used for annual herring assessments (by ADFG or 
anyone else) then it would seem reasonable that there were some meaningful 
communication between the people doing the survey and those doing the 
assessments (see specific comments on the previous proposal). 

Is there a data source, or database on areas that were 'historically surveyed'? If so, 
what or where is it? Will it be made available to the data synthesis projects? Has 
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there been any effort made to report on these data? Because of PI departures, a very 
junior, although promismg scientist without any peer-reviewed publications, is left 
alone to execute this project. The Science Panel urges engagement of a more senior 
experienced partner to help guide and enhance this project. 

It is gratifying to see that samples from Kayak Island were made available to 
geneticists. However, there does not appear to be any reference to this in the 
genetics proposal. 

HRM Program Team Lead Response: 
We are in regular communication with ADF&G about all phases of this program. The 
PWSSC acoustically derived adult biomass numbers have been incorporated into the 
ASA model since 1995. The data have been used by Dr. Thorne in publications 
related to PWS herring populations. 

There are maps of the areas surveyed each year that show the shift from the 
Montague Island spawning grounds to the Port Gravina area. There is also a shift in 
timing of the spawn between the grounds. We are using that mformatwn along with 
ADF&Gs aerial surv:eys and reports from fishermen to determine the most 
appropriate time and locatiOn for the expanded surveys. 

Dr. Thorne IS still connected to the acoustic survey projects, albeit he is working 
hard to become fully retired. He continues to participate in the program in trying to 
ensure all his previous data is organized in a manner that is easily interpreted and 
providing expertise to Dr. Buckhorn. He spent the past three years working With Dr. 
B,uckhorn to develop her skills. Dr. Buckhorn is an example of a post-doc 
transitioning into the program. 

The Kayak Island samples were not part of the original proposal. They represent an 
opportunity to meet the needs of the genetics project, interests of local fishermen, 
and ADF&G's needs for additional informatiOn on that stock. They are meant to be 
an addition to the originally proposed work and an opportunity to have samples if 
we are unable to collect fish from multiple spawning stocks within PWS. 

26. Buckh.onll. Intensive surveys of juvenile herring 14120111-F 

There is reference made to the assessment model but there is nothmg m the new 
population dynamics proposal to indicate any meaningful communication between 
the acoustics work and the developing assessment models. Specifically, is it 
anticipated that data derived from acoustic surveys will be used as input to the 
assessment model? If so, it is important that there is an active dialogue among 
people working on inter-related projects. 

This juvenile herrmg project is predicated on the assumption that it will provide a 
useful prediction of age-3 recruitment. If there were a commercial fishery this 
prediction could be especially useful but its value as a predictor would diminish if 
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commercial fisheries for herring were not re-established. In any event such a 
juvenile index could provide a measure of first year survival, or 'over-wintering' 
survival, and then this could be useful, especially to the projects concerned with 
disease and 'condition'. 

Please clarify: will the survey design in 2014 match that in 2013? Again, Dr. 
Buckhorn and the project could benefit greatly by engaging a senior collaborator for 
this project. 

HRM Program Team Lead Response: 
This project is designed to develop an index for guiding the prediction of the 
incoming recruitment of age-3 herring in the ASA model. This need for a 
recruitment estimate is well established from the modeling aspect of the program, 
and the desire is to determine if we can improve the estimate using information 
from the acoustic surveys. 

The survey design in 2014 will be the same as in 2013. We will need to reevaluate 
the design after this year because there are questions about the amount oftime 
required to complete the survey. 

27. Butters & Pegau. Outreach 14120111-H 

Was there any attempt to coordinate output with Gulf monitoring group? As noted 
above, the science panel notes that there may be opportunities and requirements for 
increased communication among PI's within the herring project. A key point is how 
the different projects relate to each other, especially their connections or inter­
dependences. This aspect was not well developed in this (20 13) set of proposals. 
Perhaps this outreach project can assist in this regard? 

HRM Program Team Lead Response: 
We do compare efforts with the Gulf Watch Alaska group, and a PWSSC staff 
member serves on the GWA Outreach Advisory Group to help further those 
connections. We look to the GWA program for new opportunities for outreach, and 
the GWA program looks at the materials that have been developed for the herring 
projects in their selection of outreach efforts. 

The communication between project Pis in the HRM program have focused on in­
person annual PI meetings that are supplemented by a meeting scheduled during 
the Alaska Marine Science Symposium. We are looking at the GWA model of having 
quarterly teleconferences as a means to increase communication. We have 
developed a web diagram showing the connection between the PWS Herring Survey 
projects and can develop the same for the HRM project. These diagrams are too 
complex to be of much value for outreach to the general public, but we may be able 
to develop something simpler and more visual. 
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28. Guyon. Genetic stock structure 14120111-P 

The investigators should re-examine their plans to ensure that the sites of proposed 
sampling match the broad objectives of the coordinated proposals. We suggest that 
the greatest value from this wor,k would be a definitive evaluation of the genetic 
differentiation, or lack of it, within PWS and areas immediately adjacent, such as 
Kayak Island. It is not clear that one location east and one location west would 
satisfy questions about stock structure withm PWS. If sample size is an issue, 
perhaps analyzing the samples from Yakutat has lower priority. The Science panel 
also wonders why there was no reference made to the samples collected from Kayak 
Island (were these samples of eggs or fish?). Inclusion ofthese samples would seem 
to be high priority. 

Further, we advise that the investigators take adequate measures to ensure that 
they are examining fish in spawning condition. Alternately, if it were possible to 
conduct genetic analyses on late embryos (from spawn samples) as this might be a 
useful approach. 

HRM Program Team Lead Response: 
The biggest issue this project faces is the collection offish from different spawning 
events. This past year there were large spawn events in the Port GraVIna regiOn, but 
very little reported elsewhere. When the additional spawning events are so small, it 
takes a lot of effort to be able to respond in a timely manner. This is one of the 
reasons for the requested aerial support for the program. The Kayak Island samples 
were not part of the original design because the collection of fish from that area had 
only happened once before and with great difficulty, so we did not anticipate the 
opportunity for additional collections. The collectiOn used a very unorthodox 
method (the fish were found dead in tide pools on the reef), and we will see if 
additional fish can be collected in this manner using an aircraft. We are focusing our 
collection on fish that are actively spawning. We will ask the investigators if herring 
spawn can be used, as It IS easier to Identify and collect than the adult fish. Those 
mvestigators are unavailable to consult with at the time this response IS bemg put 
together because of the federal government shutdown. 

29. Heintz/Pegau. Overwintering• condition. intensive juvenile sampling 
proposals 14120111-M. 14120111-L 

' 
Considerable concern was expressed about the departure of Dr. Kline and the panel 
endorses Pegau's expressed urgency in finding a suitable replacement. These 
proposals tackle important issues and they both do a very good job of relating what 
they do to other projects, especially to the ASA model. These proposals also present 
well and respond to much of what the panel recommended in 2011. 

Over-wintering mortahty among herring juveniles has been invoked as an 
explanation for many things: recruitment variation, spatial variation in herring 
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survival and susceptibility to disease within Prince William Sound, and perhaps 
more. It is an important topic and there is a rich legacy of work on this by 
productive researchers in Prince William Sound. It is important that this work 
receive the continued attention it deserves, including as much synthesis of past 
work as possible. 

With respect to the 2013 proposals: no plan is evident to examine the relationship 
of the change in energy content to climate and oceanographic conditions during the 
pre-sampling and overwintering periods. If Pis are truly interested in determining 
whether the "constraints" are relaxed, then all constraints, including climate/ocean 
factors must be considered. 

As much as possible these projects must be integrated with oceanographic and 
biological data from LTM, especially because the causes for condition changes are 
crucial. The project must also be integrated with the herring disease program. The 
panel suggests that condition be used in experiments with disease challenges 
including transmission mechanisms. 

HRM Program Team Lead Response: 
Dr. Pegau also wants to ensure that a replacement for Dr. Kline is found as soon as 
possible. The rich amount of information of the overwintering energetics is being 
used to examine the role on survival and has been incorporated into some of the 
disease susceptibility research. The synthesis ofthe existing observation is critically 
dependent on being able to tie the energetic conditions to the oceanographic 
records. We are using meteorological, physical oceanographic, chlorophyll, and 
zooplankton information to examine the relationship between condition of herring 
and the environment. There is growing evidence (see herring scale growth project) 
that condition and growth may be a good predictor of an individual's ability to 
survive while being a poor predictor of recruitment. We still believe that there are 
connections between the oceanographic conditions and recruitment that are not 
evident from the condition and growth of the herring. One difficulty has been to 
clearly identify times of good recruitment outside of the four year cycles of the 
1980s that may have been caused by herring life history rather than oceanographic 
conditions. 

We believe that we have begun the effort to include condition in aspects ofthe 
disease research. One publication (Vollenwieder et al. 2011) looks specifically at the 
relationship between energetics and lcthyophonus: 

Vollenweider,}. ].,]. L. Gregg, R. A. Heintz, and P. K. Hershberger, 2011, 
Energetic cost of Ichthyophonus infection in juvenile pacific herring (clupea 
pallasii),journal of Parasitology Research, doi: 10.1155/2011/926812. 

30. Heinz & Vollenweider- A~e a t first spawning 14120111-1 

The progress report is very brief. Is this statement: "Histology can identify fish that 
have not previously spawned" based on the results of the analysis of this project or 
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from published papers on this topic? If the former it would be helpful to know more 
about the criteria used to differentiate between first-time and repeat spawners. 
Also, the ability to detect age at first spawning from changes in growth rate in field­
caught specimens would be a significant breakthrough. However, the proposal does 
not articulate how age at first spawning would be determined and validated from 
older fish that had already spawned more than once. 

HRM Program Team Lead Response: 
Unfortunately, this team was in the field the month leading up to the reports being 
due and was unable to provide much additional detail. They are unavailable at this 
time due to the federal government shutdown. The understanding is that they have 
been using laboratory-reared herring to confirm the ability to detect if a fish has 
spawned using histological methods. They are attempting to use changes in herring 
growth based on the herring scales to determine if differences in growth due to 
energy allocation to reproductive organs can be observed in the scales of fish at the 
age of observed recruitment. We can provide more information once they are 
available. 

31. Hershberger- Herring Disease Program (HDP) 14120111-K 

The Science Panel feels that this is probably one of the most important high-payoff 
programs within EVOSTC. Funding needs to continue and the incorporation of 
disease ecology needs to be somehow incorporated into models. 

HRM Program Team Lead Response: 
At this point the ASA model has disease prevalence as a predictor of mortality. We 
recognize this is not likely to be the most appropriate application of the disease 
information, which is why the current focus is on methods to determine the 
susceptibility of the population. 

32. Moffitt- Scales as growth history records 14120111-N 

It is probable that the results of this project will provide new perspective about the 
biological changes that occurred in PWS herring in the mid-1990's. It is essential 
that the PI develop and explain some quality control rules (and report on them) to 
ensure that mismatches between the archived scales and size data do not confound 
the data or results. Also, Table 1 (cited in the text) was not provided. 

HRM Program Team Lead Response: 
There are several steps for quality control in the selection and scanning of scales. 
Because of these rules, the older scales have not been scanned. It has been found 
that the labeling of the older scales was not as easy to tie to the existing databases. 
A description of the quality control measures will be included in the final report 
The missing table is Pegau's fault. It is provided below. 
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• Table I. Count of production Pacific herring scale images by collection year and count of measured scales 
by age, sex, and collection year. 

Measurements Count 

Age4 Age5 Age6 

Production 
Collection Images 

Year count Male Female Male Female Male Female Total 

2012 186 20 17 37 

2011 194 30 22 52 

2010 193 26 26 52 

2009 194 22 27 49 

2008 191 30 24 54 

2007 191 29 23 52 

2006 187 32 27 59 

2005 194 29 24 53 

2004 174 21 21 42 

2003 193 28 26 54 

2002 188 31 30 34 27 30 32 184 

2001 186 34 31 29 32 30 28 184 

• 2000 188 27 35 39 30 35 36 202 

1999 183 27 29 56 

1998 181 25 28 53 

1997 181 30 30 60 

1996 182 27 29 56 

1995 183 30 31 61 

1994 183 28 27 55 

1993 177 24 28 52 

1992 164 12 22 34 

1991 170 29 27 56 

1990 131 23 33 56 

1989 183 29 27 56 

1988 125 26 31 57 

1987 182 29 29 58 

1986 180 

1985 99 

Totals 4,963 92 96 102 89 701 704 1,784 
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Gulf Watch Alaska Long-term Monitoring Program Semi-annual Report 

a) Project Number- 12120114 and 12120120 

b) Project Title- Long-term Monitoring of Marine Conditions and Injured Resources and 

Services 

c) Principal Investigator's Name{s)- Molly McCammon, Katrina Hoffman, Kris Holderied 

d) Time Period Covered by the Report- Feb 1-July 31, 2013 

e) Date of Report- August 30th' 2013 

fl Project Website- www.gulfwatchalaska.org 

g) Summary of Work Performed- The overarching goal of the Gulf Watch Alaska long-term 

monitoring program is to provide sound scientific data and products that inform 

management agencies and the public of changes in the environment and the impacts of 

these changes on Exxon Valdez oil spill {EVOS) injured resources and services. To accomplish 

this goal we are conducting a five-year ecosystem monitoring program in the spill-affected 

region, which is anticipated to be the beginning of a twenty year effort. Work on the 

program continues as originally proposed. 

The program includes: 1) four monitoring components {environmental drivers, benthic, 
pelagic, lingering oil); 2) data management services; 3) integrated syntheses of our 
monitoring program data; 4) data recovery and syntheses of historical data; and 5) science 
outreach. The long-term monitoring program has six main objectives. 

• Sustain and build upon existing time series in Prince William Sound, lower Cook Inlet 
and adjacent Gulf of Alaska coast. 

• Provide scientific data, data products and outreach to management agencies and a 
wide variety of users. 

• Develop improved monitoring for certain species and ecosystems. 

• Develop science synthesis products to assist management actions, inform the public 
and guide the evolution of monitoring priorities for the next 20 years. 

• Enhance connections between and integration of monitoring projects and between 
the Gulf Watch Alaska and Herring Research and Monitoring {HRM) program. 

• Leverage partnerships with outside agencies and groups to integrate data from a 
broader monitoring effort than that funded by the Trustee Council. 

The Gulf Watch Alaska program is composed of integrated program management, data 
services, science synthesis, and outreach efforts {five projects), as well as the 14 ecosystem 
monitoring projects. Most projects will occur every year, with a note provided below for 
those projects that will not occur every year. 

a) Integrated program management, data services, outreach and science synthesis 
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i) Program coordination and logistics- Prince William Sound Science Center 
(PWSSC) and Alaska Ocean Observing System (AOOS) 

ii) Outreach - AOOS 
iii) Data management -AOOS/Axiom Consulting 
iv) Historical data management and synthesis- National Center for Ecological 

Assessment and Synthesis (NCEAS) - EVOS TC Project# 12120120 
v) Science coordination and synthesis- NOM Kasitsna Bay Laboratory (KBL) 
vi) Conceptual ecological modeling- Alaska Sea Life Center (ASLC) 

b) Environmental drivers monitoring component 
i) Gulf of Alaska mooring (GAK1) monitoring- University of Alaska Fairbanks (UAF) 
ii) Seward line monitoring- UAF 
iii) Oceanographic conditions in Prince William Sound- PWSSC 
iv) Oceanographic monitoring in Cook Inlet- Alaska Department of Fish and Game 

(ADFG) I Kachemak Bay Research Reserve (KBRR)/ KBL 
v) Continuous plankton recorder -Sir Alister Hardy Foundation for Ocean Science 

(SAHFOS) 
c) Pelagic monitoring component 

i) Ability to detect trends in nearshore marine birds- USNPS Southwest Alaska 
inventory and monitoring Network (SWAN) -year 1 (no year 2 funding) 

ii) Long-term killer whale monitoring- North Gulf Oceanic Society (NGOS) 
iii) Humpback whale predation on herring- NOAA National Marine Fisheries Service 

(NMFS) Auke Bay Laboratory 
iv) Forage fish distribution and abundance- U. S. Geological Survey (USGS) Alaska 

Science Center 
v) Prince William Sound marine bird surveys- U.S. Fish and Wildlife Service 

(USFWS) 
d) Benthic monitoring component 

i) Nearshore benthic systems in the Gulf of Alaska- USGS Alaska Science Center/ 
USNPS SWAN, Coastal Resources Associates 

ii) Ecological Communities in Kachemak Bay- UAF 
e) Lingering oil component 

i) EVOS oil exposure of harlequin ducks and sea otters- USGS Alaska Science 
Center 

ii) Oil level and weathering tracking- NOAA/NMFS Auke Bay Laboratory 

The fiscal year for the overall program, as determined by the Exxon Valdez Oil Spill Trustee 
Council (EVOSTC), runs from February 1 to January 31 each year. Many agencies have a fiscal 
year that runs from October 1 to September 30. The Program Management Team and principal 
investigators will work to accommodate differences in budget years and execute the program 
with the EVOSTC program year. 

Program progress for reporting period: 
Most of the work during this reporting period has focused on execution of the monitoring 
projects and improvement of public data accessibility, cataloging, and publication. We have 
also worked to develop integrated program synthesis tools and design and revise a program 
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website for outreach. Program administration and management has proceeded as expected. 
Specific accomplishments related to the program objectives include: 

a) Successful completion of planned field work to date with field work for several projects 
still underway. 

b) Cross specialty communication and participation with shared vessel time and staff time 
between projects and programs to accomplish this year's field work. 

c) Documented and published 70 (19%) of the 370 historical, EVOS-funded data sets that 
have been identified, with an additional 26 data sets (7%) in process of publication. 

d) Refined sampling protocol for forage fish data collection that improves sampling 
efficiency. 

e) Development of time-series analysis framework and preliminary synthesis projects, in 
coordination with NPRB and HRM program principal investigators. 

f) Substantial update and expansion of the program website (www.gulfwatchalaska.org), 
including the addition of a program news section, project summaries and access to the 
Gulf Watch Alaska program data portal. 

Cross-program science synthesis {12120114-H) 
A primary objective of the integrated Gulf Watch Alaska ecosystem monitoring program is to 
improve communication of monitoring information to resource managers and the public 
through a variety of synthesis products. As part of the synthesis process, we are reviewing 
findings from previous Gulf of Alaska research and monitoring programs and identifying 
monitoring data and metrics that could be used to validate previous study results and develop 
and test new hypotheses. Appendix 1 contains a table with the initial results from this review. 
We are planning a time series workshop to be conducted in conjunction with our November 
2013 principal investigator meeting that will bring together interested scientists from the HRM 
and NPRB programs to discuss long term trends in ecological data from the Gulf of Alaska. 
During this reporting period we also coordinated with researchers with the North Pacific 
Research Board (NPRB) Gulf of Alaska Integrated Ecosystem Research Program (GOAIERP) to 
investigate use of a "report card" framework (Mueter et al. 2013) as a tool for analyses of long­
term Gulf Watch Alaska monitoring data. 

The 'trend card' could be used to facilitate the time series analysis discussion, as well as future 
science synthesis efforts. Trend cards are a visual tool that can help identify data gaps, allow 
initial investigation of proposed relationships in existing research hypotheses, and generate 
new hypotheses. The cards provide a means to examine relationships between physical drivers, 
species population trends and other ecological factors. We will use current and historical data 
in the Gulf Watch Alaska program, as well as large-scale North Pacific climate indices to develop 
the trend cards. The cards will be informed by hypotheses and information from the Gulf Watch 
Alaska conceptual ecological modeling effort, peer reviewed literature and reports from other 
Gulf of Alaska research and monitoring programs (e.g. Sound Ecosystem Assessment (SEA) 
program) and recent publications from other integrated programs, such as the NPRB Bering Sea 
Integrated Ecosystem Research Program (BSIERP). Figures 1 and 2 provide two trend card 
examples. These trend cards could be used to help address the research questions in our 
original proposal (McCammon et al. 2012) as well as some of the following hypotheses: 
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• Oscillating control (Coyle et al. 2011): are shifts in zooplankton production related to 

ecosystem shifts in species abundances and community composition favoring pelagic versus 
benthic communities? 

• Match/mismatch (Durant et al. 2007): Two part question- a) does the tim ing in zooplankton 
production (community composit ion and abundances of key prey items) correspond to 
environmental patterns; and b) are there relationships with avai lability of specif ic 
zooplankton prey and predators that correspond to availability (timing and abundance)? 

• Alternative hypotheses to explain linkages between environmental conditions and 
variabil ity in zooplankton communities. The river/lake hypot hesis (Eslinger at al. 2001), 
which is related to the Bakun upwelling index (Bakun 1973), associates changes in the PWS 
zooplankton community to the degree of upwelling. Alternatively, zooplankton 
abundances/composition can be driven by nutrient conditions, if the phytoplankton 
community is nutrient limited. One question might address which of these two hypotheses 
best explains the variability in plankton commun it ies associated w ith environmenta l 
conditions. 
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Figure 1. Example of a trend card for large copepod data and selected spring time (March­
June). Data are anomalies of values to the full time series average for copepods, upwelling, 
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discharge, and temperature and the indices for the Northern and Southern oscillation and 
Pacific decadal oscillation. Significant Pearson correlation coefficients are reported; NS=non­
significant. 
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Figure 2. Example of a trend card for large copepod data and selected winter time (November 
through February). Data are anomalies of values to the full time series average for copepods, 
upwelling, discharge, and temperature and the indices for the Northern and Southern 
oscillation and Pacific decadal oscillation. Signif icant Pearson correlation coefficients are 
reported; NS=non-significant . 
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Summary of project level accomplishments: 
Program coordination and logistics- Hottman (PWSSC, 12120114-B): The program successfully 
submitted the Year 1 annual report and commenced Year 2 of the work, which is proceeding as 
proposed. Contract management proceeded as expected. We held principal investigator 
teleconferences in February and July 2013 and had more than seven management team 
meetings in the reporting period. 

Outreach- Molly McCammon (AOOS, 12120114-B): The committee completed all of the 
products identified as the basic suite of outreach materials for t he program: a new name (Gulf 
Watch Alaska, The Long-term Monitoring program of the Exxon Valdez Oil Spill Trustee Council), 
logo, website domain, PowerPoint and poster templates, pop-up displays, display banners, 
brochure, presentation folder and bookmarks. In March 2013, a Gulf Watch Alaska slide show 
and information materials were presented to over 200 members of the public at "Ocean Fest" 
in Valdez, AK. The website (www.gulfwatchalaska .org) was substantially revised. 

Data Management- McCommon/Bochenek (AOOS/Axiom, 12120114-D): From the beginning of 
the EVOS LTM Program Data Management project investigators have focused on establishing 
protocols for data transfer and metadata requirements and initiating the data salvage effort. 
Investigators have met on a regular basis with Matt Jones to coordinate future activities. Pis 
have participated in several PI meetings and are coordinating activities between t he Herring 
and LTM programs. In addition, the AOOS research workspace has been rolled out to program 
Pis and their user and group profiles have been created. Several training seminars have been 
held via webinars, and Pis are beginning to use the system to organize and consol idate their 
project level data. Software engineers at Axiom have also been working to support the 
research workspace, resolving bugs and implementing new functionality in response to user 
feedback. Considerable progress has been made on the development of the Gulf Watch Alaska 
data portal. 

Several hundred Geographical Information System (GIS) data layers, approximately 60 
numerical modeling and remotely sensed observational grids and hundreds of real-time sensor 
feeds have been assimilated into the backend AOOS data management system to support the 
Gulf Watch Alaska program and complement the datasets produced by Gulf Watch Alaska Pis. 
Both Gulf Watch Alaska funded research data and these complementary information resources 
will be seamlessly exposed through the emerging Gulf Watch Alaska/Gulf of Alaska Large 
Marine Ecosystem data portal scheduled for release in early September 2013 and accessed 
through the revamped program website: www.gulfwatchalaska.org. This resource will 
accelerate synthesis efforts by consolidating and organizing critical information products 
describing the habitat, ecology and physical characteristics of the Gulf Watch Alaska 
geographical area while simultaneously providing a platform to showcase Gulf Watch Alaska 
efforts and data products through a publicly accessible geospatial data visualization and catalog 
system. 

Historical data management and synthesis- Jones (NCEAS, 12120120): We have 19% of the 
data sets that were identified from historical EVOS funding with 7% more in process of 
publication. NCEAS staff provided training for the Morpho metadata generation tool use and 
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access information for the KNB Metacat portal for data publication to those Gulf Watch 
program principal investigators who were interested. 

S~ience Coordination and Synthesis- Holdened (NOAA KBL, 11120114-H): Dunng this reportmg 
period we focused on sc1ence coordination with principal investigators, creating project level 
metadata, developing synthesis and visualization tools for integration within the program and 
public outreach, and assisting With development of the Ocean Workspace, program website 
and public data portal. Some of the imtial program synthesis results are provided above. A 
full-time science coordinator, Tammy Neher, was hired under contract w1th NOAA Kasitsna Bay 
Laboratory in late March 2013 and is working with the program and data management teams 
on cross-program integration, science synthesis and coordination with outs1de entities. We 
have expanded science coordination efforts with the North Pacific Research Board Gulf of 
Alaska Integrated Ecosystem Research Program (GOAIERP), including sharing of retrospective 
data analyses by Dr. Franz Mueter (University of Alaska Fairbanks). We have also started a new 
collaboration on salinity data from satemte remote sensing data with the National Centers for 
Coastal Ocean Science of the NOAA National Ocean Serv1ce. 

Conceptual Ecological Modeling -Hoi/men (ASLC, 12120114-1): Analysis of input from 
November 2012 PI meetmg and development of conceptual models is ongoing. We are 
currently developing a generic GOA conceptual ecosystem model usmg input gathered at the 

' 
November 2012 PI meetmg. The output will be a Visual diagram representing key linkages 
based on PI input . 

Gulf of Alaska moonng (GAK1) monitoring- Wemgartner (UAF, 12120114-P): Field work has 
been completed on schedule to date' and all samples are currently being processed. We have 
been workmg on relating long-term Seward sea-level vanab11ity to forcmg mechamsms. The 
ultimate goal is to determine 1f we can use the long-term record in Seward as'a proxy for 
transport 111 the Alaska Coastal Current. Our maJor findings are that tides and atmospheric 
pressure variations (the inverted barometer effect) are largely responsible for sea level 
variations. 

Seward line monitoring- Hopcroft (UAF, 12120114-J): Sampling has been completed on 
schedule to date and all samples are currently being processed; one cruise is remams for 2013, 
October. Notable findings from the 2012 season mclude: upper lOOm of along the Seward line 
was 0. 7oC colder in May than the 15-year mean and the progression of seasonal cycles for 
plankton was delayed. The spring bloom was partially captured, while the development rates of 
key zooplankton species were s~owed. 

Oceanographic conditions in Prince W111iam Sound- Campbell (PWSSC, 12120114-E): Successful 
surveys of PWS have been conducted to date;with some work still in progress. Testing of the 
automated moored prof1ler (AMP) has continued through the summer,''2013- additional test 
deployments were done in Nelson Bay and several problems 1roned out. Some field challenges 
have occurred with the AMP prof1ler communications transmissions; Dr. Campbell is working 
w1th the local commumcations provider to fmd a solution. 

Oceanographic monitoring in Cook Inlet- Doroff (ADFG KBRR) and Holderied (NOAA KBL, 

12120114-G): Most of the oceanographic surveys have been completed on schedule to date . 
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Due to inclement weather in !ower Cook Inlet, only the Kachemak Bay transects could be 
surveyed in February, 2013. We were able to host a U.S. Fish and Wildlife Service bird/mammal 
observer for alllo~er Cook Inlet sampling events. CTD data have been processed and are 
currently being loaded to the Research Workspace and reconfigured for the Ax1om data porta!. 
Public presentations were made in Seldovia and Homer, AKin July 2013 on results from the 
oceanographic monitoring and the use of data for paralytic shellfrsh poisoning and ocean 
acidification studies. 

•• 

Continuous plankton recorder- Batten (SAHFOS, 12120114-A): P!ankton surveys have been 
completed on schedule to date. Sampling is currently underway and has been completed as 
planned to date. Several sampling events are scheduled to complete the 2013 season. 

Abil1ty to detect trends in nearshore marine birds- Coletti (USNPS SWAN, 12120114-F): In mid­
September of 2012, we met With subject matter experts to ref!'ne approaches and fma!ize the 
proposal for the bid process. The resultmg proposal was fmahzed but further delays arose as 
NPS converted to a new financial system while simultaneously determining how best to deal 
with sequestration. This resulted in contracts that were not considered time sensitive to be 
delayed until June I July of 2013 for submission. The contract for analysis has been submitted 
through NPS contracting and is currently awarting the bid process. We are anticipating that a 
contract will be awarded before the end of federal fiscal year 2013 and that a fmal report will 
be provided by Jun,e 1, 2014. 

Long-term killer whale monitoring- Matkm (NGOS, 12120114-M): All surveys have been 
completed as planned. Final identification and sorting work was completed and the current ·~ 
ki!!er whale photogr~phic reference catalogue is up to date. Plotting an_d initial GIS analysis of ! 

trackiine, encounter, and taggmg data occurred and ·Was summanzed. Analysis of skin and I 

blubber b1opsy samples was completed and results ana~yzed and plotted. A long awaited 
publication on the life history and population dynamics of the southern Alaska resident krller 
whale population from 1984-2010 was finalized and accepted for publication by Marine 
Mammal Science. 

Humpback whale predation on herring- (NOAA, NMFS Auke Bay Laboratory, 12120114-N): Ali 
surveys have been completed as planned. In Apnl !2.013, our team conducted a field tnp to 
Prince William Sound Alaska to observe, photograph, and b1opsy humpback whales prior to the 
spring herring spawn mg. Whales were observed feeding, mamly on schools of spawning herring 
or layers of plankton. Post survey, ail observed photographs rdentifymg indivrduai whaies were 
compared to existing catalogs for possib~e matches. 

Forage {1sh distribution and abundance- (USGS Alaska Science Center, 12120114-0): We have 
worked on 2012 data processing, and created metadata in Morpho. These data sets have been 
loaded to the Research Workspace. We have completed all fish surveys as proposed and in 
2013, and conducted exploratory work to investigate the feasibility of incorporating aerial 
spotting surveys in conjunction with the herring research program. 

Prince William Sound marine bird surveys -lrons/Kuletz (USFWS Alaska Region, 12120114-K): 
Surveys were completed rn 2012 as planned. This project had no field work scheduled m 2013, 
although we analyzed data and presented an ora! paper on some of our results: Cushing, D.A., 
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D. D. Roby, K.J. Kuletz, and D. B. Irons. 2013. Changes m abundance of Brachyramphus 
murre lets m Prmce Wilham Sound, A!aska, 1989-2012. Pacific Seabird Group Conference, 
Portland, OR. 

Seabird abundance in fall and winter- Bishop (PWSSC, 12120114-C): Seabird observers were 
on board cruises W!th the Herring and Research Monitoring Expimded Adult Hernng an'd 
humpback whale surveys; however, at the request of the Humpback Wha!e PI, the seabird 
observer did not participate m the Apn~ 2013,£\(0S Humpback Whale survey because it was a 
short-term, focused survey for biopsy sample collection. Two papers are accepted pending 
revisions: Dawson, Bishop, Kuietz and Zuur, "Using ships of opportunity' to assess winter habitat 
associations of seabirds m subarctic coastal Alaska," by the journal Arctic . .The manuscript: 
Bishop, Watson, Ku~etz and Morgan, '~Pacific hernng consumption by marine birds dunng 
winter in Prince Wilham Sound, Alaska," by the journal Ftsheries Oceanography. Both of these 
manuscripts are b~sed on work from EVOS-funded seabird monitoring in Pri11ce William Sound 
conducted just prior to the beginnmg of the Gulf Watch Alaska Program. 

Nearshore benthtc systems in the Gulf of Alaska- Ballachey (USGS Alaska Scien'ce CenterL 

Coletti (USNPS SWAN) and Dean (Coastal Resources Assoctates, 12120114-R): Our fie~d work 
has been completed with no pmblems or concerns, and aH project components are proceeding 
on schedule. Interesting fmdings include the discovery· of a live oyster (C. gigas) that was found 
during a sampiing trip to Johnson Bay (WPWS) m June 2013. The oyster.was presumed to be at 
ieast 5 years old due to the perennial seaweeds gmwmg on it as well as its Size. A!so notable is 
an overall observed reduction m musse~s across our GWA s1tes that has been observed in data 
collected through 2012. 

Ecological Commumties m Kachemak Bay,..:: /ken and Kon~r (UAF, 12l20114-L): Field, work for 
momtonng mtertidal commumties m Kachemak Bay was conducted successfully. Insufficient 
low tide ievel at Bishop'~ Beach and Bluff Point pmhibited us fmm completing surveys ~f ali 
tidalleveis at those sites. At Bluff Point, an adjacent site to the original (2012) site w'as sampled 
in 2013 as that ~ocat1on was more accessible. Notable findings mclude a strong recruitment 
event in mussels observed at one s1te in Kachemak Bay but not others, indicatmg site-specific 
dynam1cs in recruitment, as well as the' discovery that clam composition is site-specific in 
Kachemak Bay, confirming strong locai dynamics in vanous, regions of Kachemak Bay. 

EVOS oil exposure of harlequin ducks and sea otters- Ballachey (USGS Alaska Science Center, 
12120114-Q): Sea otters (n = 60) were captured and.sampled in western PWS m summer 2012; 
blood sam pies from those otters have been a_nalyzed over the past 6 months for biomarker and 
healthlassays using gene expression ana~yses; a fmal report is in preparation. Harlequin ducks 
were captured in PWS m March 2013 ~nd liver b1opsies coHected for cytochrome P4501A 
(CYP1A) assays. Prev1ous samphng, through March 2011, had shown higher CVP1A in ducks 
from oiled areas relative to those fmm unoiled areas. 

Oil level and weathering tracking- Carls (NOAA/NMFS Auke Bay Laboratory, 12120114-S): 

Sample processing has focused on samples and data that contnbute to long-term 
understanding of cond1t1ons m Prince Willi'am Sound and a~ong the Gulf'of Aiasl<a. Hydrocarbon 

analyses and biomarker measurements have been completed for Gulf of Aiaska samples and we 
are now writing the report (irvine eta/). Measurement ofhydmcarbons m three species of 
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shrimp (pink, coonstripe and spot) is underway in the laboratory and will likely consume 
available processing time for several months. 

h) Summary of Work to be Performed-

We are planning the following activities directed to the original program goals during the next 
six months: 

a) Conduct monitoring efforts in accordance with program milestones. 

b) Continue to review and add program data and related historic related data to the Gulf of 
Alaska data portal. 

c) Conduct an in-person principal investigator meeting and time series analysis workshop, with 
a focus on enhancing integration of efforts within the program and with external partners. 

d) Continue outreach and information dissemination efforts at community level events, 
workshops, and scientific meetings and through the revised website. 

e) Continue to refine and coordinate sampling methods for specific projects. 

f) Continue data assimilation and archiving efforts with the NCEAS programs. 

g) Work closely with the Herring Research and Monitoring program to develop the program 
science synthesis reports and begin planning the 2015 workshop. 

Summary of project level plans: 

• 

Program coordination and logistics- Hottman (PWSSC, 12120114-8): Reporting remains on • 
track for FY14 work plans and FY13 semi-annual reports. At the request of EVOSTC staff, we 
added a proposal for additional FY14 Lingering Oil project funds {PI : Esler) to the overall 
program. We have scheduled a Gulf Watch Alaska PI meeting for November 13-14, 2013. 
Where possible, Pis will also attend the Alaska Marine Science Symposium in Anchorage in 
January 2013. Planning and coordination of the year three synthesis workshop will commence 
in the last two quarters of FY13. 

Outreach- Molly McCammon (AOOS, 12120114-8): The Outreach and Community Involvement 
Committee will meet to develop Phase II of the program's Outreach and Community 
Involvement plan. Expected activities include radio shows, lectures, community discovery labs, 
publications, and science symposia. We will use the Community Based Monitoring (CBM) Best 
Practices workshop planned by AOOS and Alaska Sea Grant as a forum to help facilitate 
discussion on potential use of CBM and local and traditional knowledge in the Gulf Watch 
Alaska Program. 

Data Management- McCommon/Bochenek (AOOS/Axiom, 12120114-D): Axiom engineers will 
facilitate the ingestion of year 2 field season data into the Research Workspace over the next 6 
months. The Gulf Watch Alaska data portal will be further cultivated with the addition of 
multiple datasets. 

Historical data management and synthesis- Jones (NCEAS, 12120120): During the rest of this 
year we plan to continue our data collation efforts, attempting to assemble a complete 
collection of data sets from the various historical projects. We also will produce data 
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summaries in preparation for our synthesis efforts in years 3-5. We are currently workmg on 
fi_nai1zing the data catalog by adapting its user interface to match the Gulf Watch Alaska 
website, extending the search capabilities of the site', and integrating it with DataONE to 
prov1de long-term, J:?ersistent backup of the data holdings. In the fourth quarter of this grant · 
year, we will begm the process of drafting a call for synthesis working groups to be conducted 
durmg years 3-5 of the project. 

Science Coordination and Synthesis- Holdened (NOAA KBL, 12120114-H): In the next SiX 

months we will plan and conduct the annual m-person prmc1pal investigator meeting along with 
a time series analysis workshop that includes other Gulf of Alaska researchers. We will 
contmue to assist the data management team to develop and test the hve data portal. We will 
coordinate with principal investigators an.d data management team to make all 2012 project 
data and metadata available through the data portal and help load 2013 data on the Research 
Workspace. We w1ll contmue development of synthesis products, including trend cards. 

Conceptual Ecological Modeling -Hoi/men (ASLC, 12120114-1):' No changes to, the origmal work 
plan, are expected.' Key milestones in the upcoming s1~ months indude: 

Des1gn draft conceptual models 

Gulf of Alaska mooring (GAK1) monitoring- Wemgartner (UAF, 12120114-P): We will continue 
collecting CTD data· on a quasi-monthly basis (up to 8 in 2014) and conduct the mooring 
operations at GAK 1 in March 2014. These are consistent With the approach described in the 
original proposal and there are no changes 1n sampling or analytical methods . 

Seward line monitonng- Hopcroft (UAF, 12120114~1): late summer crwse IS scheduled for Sept 
10-29. Analysis of 2013 samples will contmue. Several manuscnpts are bemg prepared for 
indusion in an NPRB-Ied spec1ai issue. 

Oceanographic conditions in Prince William Sound- Campbell (PWSSC, 12120114-E): No 
changes m project objectives, procedures or stat1st1cal methods, or study area are expected. 
Shght changes to the profiler deployment 'are anticipated; it is expected that 1t w1ll be retneved 
in October or November, and redeployed early in January. 

Oceanographic momtoring in .Cook Inlet.:.. Doroff (ADFG KBRR) and Holderied (NOAA KBL,. 
12120114-G): In the next six mon,ths, we plan to continue monthly oceanography and plankton 
surveys on the mid-Kachemak Bay transect and to conduct a lower Cook Inlet survey in October 
20!3. Charter vessel contracts have been established for Cook Inlet sam piing m February and 
April 2014. A data table and relational database stru'cture have been developed for this project 
and will be coordinated with the data management team and other Gulf Watch Alaska principal 
mvest1gators. We w1ll provide oceanography and plankton data to the Research Workspace in 
coordination with the data management and sc1ence synthesis teams. Two of the NOAA 
Kasitsna Bay lab 2013 Hollings Scholar summer mterns will be using and analyzing project data 
for their semor,honors projects during the 2013-2014 academic year at American Umvers1ty 
and Oberlin College. 

Contmuous plankton recorder- Batten (SAHFOS, 12'120114-A): At this time there are no 
anticipated changes to the sampling schedule, with the 5th transect set to be sampled mid-
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August, and the fmal transect to be sampled mid-September. Preliminary processing of samples 
will be ongomg for the remamder of the field season, and processing of remaining samples and 
OC of the sprmg samples has commenced and w1ll also now be ongoing. 

Abiltty to detect trends in nearshore mart~e birds- Coletti (USNPS SWAN, 1,21201l4-F): Bec;:~use 
of some unanticipated delays, our timeline for completion of analysis has sh1fted to a later date. 
We expect a contract to be awarded by the end of FY 13 and the analyses to be compl~ted by 
June 2014. 

Long-term killer whale monitoring- Matkin (NGOS, 12120114-M): ~here sho~ld be no 
significant dev~ance from the proposed ba,sic study plan in the next report penod. Some 
aspects of the plan are based ·on weather and the presence of specific individual whales and 
cannot be predicted, but there IS no mtention to change the project plan at this time.' 

Humpback whale predat1on on herrfng- Moran and Straley (NOAA, NMFS Auke Bay Laboratory, 
12120114-N): Three surveys of PWS will be conducted durmg October and December 2013, and 
Apn! 2014 to document whale abundance and target prey. An additional whale taggmg survey 
may occur in conjunction w1th the non-lethal herring sample survey. We will begm workmg 
with Dr. Bree W1tteveen, who mamtams the humpback whale database for Kodiak, Barren and 
Shumagin Islands. 

Forage {lsh distribution and abundance- Piatt and Arimitsu, USGS Alaska Science Center, 
i2120114-0): Our primary goal as proposed is to ~dentify rqbust indices for momtoring forage 
fish populations over t1me and devise a sampling strategy for long-term momtoring of those 
mdices. After a successful field tnal in 2013,, we will continue to explore ways to expand the 
aerial spotting surveys to aid in locating and samplmg forage fish schools with hydroacoust1cs m 
the Sound. In the commg,months we w1ll analyze the hydroacoustic data we collected m 
conjunction with the Herrmg Research and Momtoring Program's-aenal surveys m July 2013. 
We Will work closely with Scott Pegau to dev1se a plan that benef1ts both programs. 

Prince W111iam Sound marine blfd surveys -lrons/Kuletz (USFWS Alaska Region, 12120114-K): In 
the next 6 months the seabird biologist will be onboard dunng three EVOS crwses. Two cru1ses, 
scheduled for October and December 2013, are part of the Humpback Whale systemattc 
surveys. The third cruise w11l be the HRM Juvemle Herrmg Abundance Index cruise-scheduled 
for November 2013. !n addition to cruises, data analyses are ongomg. 

Seabtrd abundance m fall and wmter- Bishop (PWSSC, 12120114-C): In the next 6 months, the 
seabird biologist will be onboard during three EVOS cruises. Two cruises, scheduled for 

' ' 

October and December 2013, are part of the Humpback Whale systematic surveys. The th1rd 
.crwse will be the HRM Juvenile Herring Abundance Index scheduled for Noven;~ber 2013. In 
addition to cru1ses, data analyses are ong01ng. 

Nearshore benthic systems in the Gulf of Alaska- Ballachey (USGS Alaska Science Center), 
Coletti (USNPS SWAN) and Dean (Coastal Resources Associates, 12120114-R): We anticipate no 
changes to the work plan we imtiaily submitted for the nearshore benthic component. We w1ll 
be addmg an additional PI to the project: Dr. Dan Esler, who has served as a PI on t_he lingering 
oil studies for almost two decades {mcludmg Project 121201140 & 131201140) will be startmg 
a full-time position with the USGS Alaska Science Center in August 2013, and w1ll assume a 
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• major role in the Gulf Watch Alaska nearshore benthic monitoring component in addition to 
continumg with lingering 011 studies. 

• 

• 

Ecological Communities in Kachemak Bay -/ken and Konar (UAF, 121201'1.4-L):- We will 
participate in the PI meetmg on 14-15 November 2013 in Anchorage. The 2013 data wiii be 
prepared for posting on the Research Workspace by December 2013. We are plannmg on 
presenting a poster at the Alaska Marine Science Symposium m January 2014. Field work is 
planned for May 2014 with dates TBD depending on the best iow-tide cy~le. Sampling in 2014 
will include rocky intertidal, seagrass, Lottia ~1ze-frequency d1stnbution, and Mytilus size­
frequency distnbution. No deviations from the original proposai are expected. 

We anticipate continued sample collection and pmcessmg of sea otter scats from our: long-term 
monitonng site. We will begin doing visual observations for sea otter prey in fall 2013. ' 
Database structures are st~ll being deve~oped and shared w1th U.S. Geologi~al Survey for the 
forage observation data. 

EVOS oil exposure o[harlequm ducks and sea otters- Ba/lachey (USGS Alaska Science Center, 
12120114-Q): We are proposing to resample harlequin ducks m PWS in March 2014 for 
collection of liver biopsies~ to be anaiyzed for CYP1A. A detailed description of the proposed 
work is provided as a separate Work Plan for ProJect 14120114Q. · 

' ' 

Oil level and weathenng tracking- Carls (NOAA/NMFS Auke Bay Laboratory, 12120114-S): The 
biggest future responsibility is extension:of the hydrocarbon time senes in Prince William 
Sound. We are requestmg that pians to collect new fie,ld samples be delayed by one year, 
pushing the field effort to 2015. Tbe purpose of the delay IS to position the project to best 
respond to findings fmm the bioremediation project (Boufadel, 11100836),. the lingering oi! 
distnbut1on modeling (Nixon, 12120117), and to consider new findings from Gulf Watch Alaska 
momtoring . 
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Appendix 1 Summary offmdmgs from the stud1es conducted w1thm the Gulf of Alaska, references for 

those stud1es and m1t1alllst of possible long term momtormg measures that could be used to validate 

prev1ous study results and test new hypotheses 

IFnrr~dlnrrllgs IRefel!'em:e l?ossnb~e mol!'lli'll:ol!'nD'ig measures 

2011 anomalous year, early W Gulf of GOAIERP retrospective, Gulf Watch reg1ons for data· L Cook 

Alaska(WGOA) bloom, no Eastern GOA Mueter et al 2013 Inlet, N GOA, Pnnce Wilham Sound 

(EGOA) bloom Low Upwellmg(UW) WGOA, (PWS) Metncs. ChiA/Phytoplankton 

low Pac1f1c decadal oscillation (PDO), low community, UW, PDO, SOl Spnng 

spnng discharge (Q), h1gh wmter Q. and wmter discharge. Only have off 

GOA-w1de: UW strongly, negative (neg) GOAIERP retrospective, shelf data from N GOA Compare 

correlation (carr) to wmter Q, PDO strong, Mueter et al 2013 reg1onal vanab1hty for GW reg1ons, 

neg carr to North Pac1f1c mdex (NPI), also delineate off shelf vs shelf from 

Southern oscillation mdex (SOl) 58% of mter- Seward Lme (and Contmuous 

annual vanance 1n Chlorophyll A (ChiA) Plankton Recorder (CPR) 1f possible) 

production attnbutable to PDO and UW. 

Vanab1l1ty 1n ChiA best explamed by reg1on GOAl ERP retrospective, 

Mueter et al 2013 

Upwellmg Important to shelf production, GOAl ERP retrospective, 

particularly E. shelf Mueter et al 2013 

Coast w1de rockfish growth pos1t1ve carr w Vanessa Von B1ela, AKAFS We lack programmatic p1ece for th1s 

shelf ChiA 2012 student 1n GW Shelf ChiA production can 

presentation explam vanab1hty 1n f1sh 

growth/survival between years 

Sablef1sh recruitment mcreased w higher Brenden Coffm, student 
(short l1ved spec1es -1 e hernng, 

ChiA production, UW thes1s 1n progress 
salmon) F1sh l1fe h1stones related to 

reg1ons of production. pelagic vs 

benthic vs neuston1c, t1mmg of 

ontogeny Perhaps can partner w1th 
2011 bad years for pelagic Pcod/pollock, good GOAIERP retrospective, hernng program . .for fme scale 
for Rock/Sable* (neustomc) Mueter et al 2013 regional vanab1lty 1n growth (1 e 

bays of PWS) Also, pmk salmon 

return data could be useful 

Capehn have nearly disappeared 1n GOA s1nce ADFG small mesh trawl Some retrospective work on Capelm 

later 80s data, Mueter et al2013 would be very helpful to consider 

retrospective what the ecologJcal1mpacts of losmg 

th1s spec1es may have been 

Phys1cal forces respond to seasonal weather GEM UW, nutnent measures, ChiA and 

sh1fts, m particular, long term sh1fts 1n the phytoplankton community 

mtens1ty and locat1on of the ALP dunng 

wmter 

Pmks and Plankton reduced nearshore Willette 2001 (SEA work Pmk salmon surv1val, zooplankton 

plankton dens1t1es lead to d1spers1on from specJal1ssue, F1shenes commumty compos1t1on, t1mmg, UW, 

nearshore and mcreased predation -reduced Oceanography) nutnents, ChiA, phytoplankton 
survival. community, predator community, 
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Pmks and Plankton. Zooplankton TYPE 1s Willette 2001 (SEA work other prey sources (1 e. forage f1shes, 
Important- reduction m large Calan01ds led to spec1al1ssue, F1shenes large calanoids for pelagic f1shes) 
mcrease d1spers1on from near shore and 5 Oceanography) 
t1mes greater predation 

Pmks and Plankton. changes m predator Willette 2001 (SEA work 

commumty compos1t1on more strongly drove spec1al1ssue, F1shenes 
changes m surv1val than d1d t1mmg of Oceanography) 
movements (obviously not mutually 

exclus1ve). 

Hernng and Pmks: Juvenile hernng abundance Cooney et al 2001 (SEA Pmk salmon, forage f1sh, and hernng 
declines With wmter plankton abundance work spec1al1ssue, size/abundance/energy dens1ty, 

F1shenes Oceanography) plankton community 

Hernng and Pmks. Pmk salmon predation Cooney et al 2001 (SEA 
mcreases w1th reduced forage f1sh work spec1al1ssue, 
abundances F1shenes Oceanography) 

Herrmg and Pmks Age 0 hernng and pmks Cooney et al 2001 (SEA 
use very different n1ches Pmks use cool, early work spec1al1ssue, 
bloom near shore habitats dommated by F1shenes Oceanography) 
d1atoms/calan01ds. Age-0 hernng use warm, 

post bloom cond1t1ons m late summer/early 

fall 

Hernng life history (LH). Fall energy content Norcross et al 2001 (SEA 
lmked to overwmtenng surv1val (low feedmg work spec1al1ssue, 
m December, fastmg) F1shenes Oceanography) 

Hernng LH: H1gh spat1al vanab1l1ty 1n Norcross et al. 2001 (SEA 

nearshore reanng habitats prey availability work spec1al1ssue, 
related to phys1cal transport processes for F1shenes Oceanography) 
zooplankton. Resultmg m h1gh spat1al 

vanab11ity m fall energy content 

Herrmg LH t1mmg of hernng spawnmg Norcross et al 2001 (SEA Local spawnmg t1mes, temperatures, 
related to temperature and weather -4 C and work spec1al1ssue, and wmds/ram/wave act1on 
calm Th1s has become earl1er through t1me F1shenes Oceanography) 

Hernng LH. larval mortal1ty mostly from egg Norcross et al 2001 (SEA 
removal, strong storms w1thm weeks after work spec1al1ssue, 
spawnmg results m h1gh mortality F1shenes Oceanography) 

Hernng LH larval surv1val h1gher m warm Norcross et al 2001 (SEA Hernng recruitment, wmter temps, 
wmters than cold, lots of Thysanuessa and work spec1al1ssue, zooplankton community/abundance 
Metndta copepods (h1gh energy density) IS F1shenes Oceanography) 
good 

Plankton m PWS· Large temporal and spatial Cooney et al 2001 (SEA Plankton commun1t1es, Aleut1an Low 
vanabi11ty Copepods dommate, Calanus life work spec1al1ssue, Pressure (ALP)/PDO, UW, SST, 
stage Important as are early emergence, F1shenes Oceanography) hernng and salmon surv1val data 
catch begmnmg of phyto bloom, prey for 

early f1sh spp 
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Plankton in PWS. Two cond1t1ons A) cold Hollowed and Wooster • weak Aleut1an Low Pressure (ALP), reduced 1992 

GOA circulation, negat1ve Sea Surface 

Temperatures (SST} anomalies, strong CA 
upwelling B) warm- strong ALP, strong GOA 
circulation, increased coastal temps and 

perc1p, strom mtens1ve -B 1s good for salmon, 

perhaps less so for hernng 

Plankton m PWS. mechamsms- h1gh storms, Cooney et al. 2001 (SEA 
mcrea,sed mrxmg, prolonged phyto bloom, work spec1aiJssue, 

transfer of bromass to pelag1c -Alt> Calm F1shenes Oceanography} 
sprmg, reduced, warrri m1xed layer, mtense, 

short bloom, b1omass shift to benthos 

Plankton m PWS· When large copepods Cooney et al 2001 (SEA 

dommate communty m Apni/June, offsets work spec1al1ssue, 

, pmk salmon predation Fisheries Oceanography} 

Plankton ~nd oceanography· plankton Eslinger et al 2001 (SEA vanous measures of biomass 
populations vary wtth nutnent avatlab1hty and work spec1al1ssue, (plankton, f1sh) and commumty 
currents that exchange b1omass from GOA Ftshenes Oceanography) - compos1t1on, reg1onal measure of 
Early, strong strattflcatton=qUick, mtense strattf1cat1on, wmd, upper 
phyto bloom, b1omass transfer to benthic. Circulation, exc~ange between 
Later, prolonged, strat1f1cat1on due to senes slope/shelf 
of storm events=prolong bloom, b1omass 
transfer to pelagic 

90s bottom up forcmg dnve nutnents, 80s Eslinger et al 2001 (SEA 
other factors (transfer btwn GOA -'nver/lake' work spec1al1ssue, 
hypothesis) drove plankton production F1shenes Oceanography) 

PWS c1rculat1on· three factors that mfluence Vaughan et al 2001 (SEA 
b1omass were exammes -surface layer work spec1al1ssue, 
strat1f1cat1on, upper layer c1rculat1on, F1shenes Oceanography) 
exchange bwtn GOA and PWS 

• 



• 

• 

• 

Appendix 1 for FY14 Program Proposal - Section E: Individual Project Proposals 

Program Title: Long-term Monitoring of Marine Conditions and Injured 
Resources and Services 

Program Period: February 1, 2014 - January 31, 2015 

Individual project proposal forms are provided for the Long-term Monitoring program, also known as Gulf 

Watch Alaska. The individual project forms are organized within integrated program services and under the 

three monitoring program components. 

A. Integrated program management, data services, outreach and science synthesis 

1. a. Program coordination and logistics- Prince William Sound Science Center (PWSSC) and Alaska Ocean 
Observing System (AOOS) 
b. Outreach - AOOS 

2. Data management -AOOS/Axiom Consulting 
3. Historical data management and synthesis- National Center for Ecological Assessment and Synthesis 

(NCEAS)- EVOS TC Project# 12120120 
4. Science coordination and synthesis- NOAA Kasitsna Bay Laboratory (KBL) 
5. Conceptual ecological modeling- Alaska Sea Life Center (ASLC) 

B. Environmental drivers monitoring component 
6. Gulf of Alaska mooring (GAK1) monitoring- University of Alaska Fairbanks (UAF) 
7. Seward line monitoring- UAF 
8. Oceanographic conditions in Prince William Sound- PWSSC 
9. Oceanographic monitoring in Cook Inlet- Alaska Department of Fish and Game (ADFG) I Kachemak Bay 

Research Reserve (KBRR)/ KBL 
10. Continuous plankton recorder -Sir Alister Hardy Foundation for Ocean Science (SAHFOS) 

C. Pelagic monitoring component 
11. Ability to detect trends in nearshore marine birds- USNPS Southwest Alaska inventory and monitoring 

Network (SWAN) -year 1 (no year 2 funding) 
12. Long-term killer whale monitoring- North Gulf Oceanic Society (NGOS) 
13. Humpback whale predation on herring- NOAA National Marine Fisheries Service (NMFS) Auke Bay 

Laboratory 
14. Forage fish distribution and abundance-U.S. Geological Survey (USGS) Alaska Science Center 
15. Prince William Sound marine bird surveys - U.S. Fish and Wildlife Service (USFWS) 

D. Benthic monitoring component 
16. Nearshore benthic systems in the Gulf of Alaska - USGS Alaska Science Center/ USNPS SWAN, Coastal 

Resources Associates 
17. Ecological Communities in Kachemak Bay- UAF 

E. Lingering oil component 
18. EVOS oil exposure of harlequin ducks and sea otters- USGS Alaska Science Center 
19. Oil level and weathering tracking- NOAA/N MFS Auke Bay Laboratory 
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Integrated program management, data services, science synthesis & outreach (Leads- McCammon, 

Holderied and Hoffman) 

A.l.a Program coordination and logistics- Hoffman (PWSSC} 

FY14 PROGRAM PROJECT 
PROPOSAL FORM 

Project Title: Long term monitoring: Long term monitoring: Program management component- Administration, 

Science Review Panel and PI Meeting Logistics, and Outreach and Community Involvement 

Project Period: February 1, 2014- January 31, 2015 

Primary lnvestigator(s): Katrina Hoffman, Prince William Sound Science Center 

Abstract: This project is a component of Gulf Watch Alaska (GWA), the integrated Long-term Monitoring of Marine 

Conditions and Injured Resources and Services program submitted by McCammon et al. To meet Gulf Watch Alaska's 

long-term restoration monitoring goal, this 5-year long-term monitoring program will: 

1) Implement the guidance of Trustee Council planning efforts; 
2) Sustain and build upon existing time series; 
3) Enhance collaborations between principal investigator projects in the proposed monitoring program and 
with the proposed Herring Program; 
4) Leverage partnerships with outside agencies and groups to integrate data from a broader monitoring 
effort than that funded by the Trustee Council ; 
5) Provide data and scientifically-based data products to a wide variety of users; and 
6) Develop science synthesis products to assist management actions, inform the public and guide the 
evolution of monitoring priorities for the next 20 years. 

This project addresses administration and fiscal management of the program. To achieve that, the Prince William 

Sound Science Center is serving as the administrative lead and fiscal agent responsible for: managing award contracts 

for all non-Trustee Agency projects within the program; ensuring the program and projects adhere to all reporting 

policies, practices and timelines; serving as a liaison between the program and EVOSTC staff; coordinating travel and 

logistics for principal investigator annual meetings; coordinating travel and logistics for outreach efforts; participating 

in an annual audit; and providing administrative support to the outreach and community involvement component of 

the GWA program. The Outreach and Community Involvement component is coordinated by the Alaska Ocean 

Observing System. See McCammon's program project proposal form for details. 
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Estimated Budget: $1,301.0k Total without the 9%GA - $1,418.2K including 9%GA 

EVOSTC Funding Requested: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$263.3 $274.7 $298.6 $293.4 $288.1 $1418.2 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

Date: August 30, 2014 

I. NEED FOR THE PROJECT 

A. Statement of Problem 

Efficient and cost-effective administration of Gulf Watch Alaska (GWA), the Long-term monitoring program of 

the Exxon Valdez Oil Spill Trustee Council, was required and responsibility for said management is held by the 

Prince William Sound Science Center (PWS Science Center or PWSSC) in combination the Alaska Ocean 

Observing System (AOOS), responsible for the Outreach and Community Involvement component of the GWA 

program. The EVOS Trustee Council requested that a consortium submit one proposal for the GWA program. 

Our consortium includes three organizations that comprise the Program Management Team (PMT): PWSSC, 

acting as the administrative lead and fiscal agent, the NOAA Kasitsna Bay Laboratory (KBL) serving as the science 

program lead, and the Alaska Ocean Observing System (AOOS) providing data management and outreach and 

community involvement services and also serving as the Team Lead and primary point of contact for the overall 

program. Collectively, this consortium brings a wealth of knowledge about the spill-affected region, has 

extensive experience with managing multi-million dollar science programs with multiple partners, and has the 

capacity to leverage significant additional dollars. 

B. Summary of Project to Date 

This component has met all of its milestones thus far including: conducting annual audits; establishing and 

managing contracts to all non-Trustee agency organizations funded through this program; completing fiscal 

reporting; tracking plans for creation of the Scientific Review panels; setting up logistics for and supporting 

annual PI meetings; providing travel and logistics support to the Outreach Steering Committee; and tracking 

Outreach and Community Involvement activities coordinated by PI McCammon. For details about Outreach and 

Community Involvement, please see McCammon's project proposal form . 

3 



~1. PIRO.JIECT DIES~GN 

A. Olbjectuves 

Ob!ectJve 1 fiscal management tasks 

a. Award and management of all contracts and subawards for non-Trustee organ1zat1ons mvolved 
m th1s program (th1s w1ll total 6 contracts 1 m add1t1on to the 2 PWSSC projects), 

b T1mely subm1ss1on of fmanc1al reports, 
c. Completion of annual aud1ts, and 
d. Mon1tonng of project spendmg 

The budget assumes that fundmg to Trustee Agenc1es 1s prov1ded directly to that agency and not through 

PWSSC The PWSSC awards contracts to all non-Trustee organ1zat1ons mvolved m th1s proposal\ w1th two 

exceptions for two co-Pis who are workmg w1th Trustee agency projects (Straley from Un1vers1ty of Alaska 

Southeast and Dean from Coastal Resources Associates) Straley and Dean's part1c1pat1on are mcluded as 

contracts w1thm, respectively, the Moran (NOAA) and Ballachey (USGS) Trustee agency project DPDs and 

budgets 

Ob!ectJve 2 !Formation arr11dl operatoorr11 of a sdentofk review panel 

Costs associated w1th the formation and operation of a sc1ent1f1c rev1ew panel for the GWA program 1s mcluded 

m the admm1strat1ve fee. These costs mclude admm1strat1ve assistance and travel arrangements and expenses 

Sc1ence Team Leader Kns Holdened w11i recruit four members for a sc1ent1f1c oversight panel to help gUide the 

program and ensure that the mon1tonng program IS relevant to the long-term goal We ant1c1pate that the 

oversight panel will cons1st of people representmg Alaska Department of F1sh and Game, the National Ocean1c 

and Atmosphenc Adm1n1strat1on, academia, and local community perspective There will be annual Principal 

Investigator meetmgs each year to provide updates to th1s oversight panel, 1m prove coordmat1on between 

projects, and prov1de outreach and public mput opportun1t1es 

Ob1ecttve 3 Travel experr11ses for tl'le A1ru11.1a~ Meeting of GWA !Pis 

The travel port1on of the adm1n1strat1ve budget mcludes funds to host and support an annual meetmg m 

Anchorage of the project prmc1palmvest1gators. 

Ob!ectJve 4 Travel expel'lses for 01.1treac1'1 Team 

Admm1strat1ve ass1stance and travel arrangements and expenses for act1v1t1es d1rected by the Outreach and 

Community Involvement Team, led by McCammon, are mcluded m th1s project 

1 Contracts are admmistered to the Umv of Alaska Fairbanks (Hopcroft, Weingartner, Konar, !kens), SAHFOS (Batten), 
North Gulf Oceamc Society (Matkm), Alaska SeaLife Center (Hollmen), Alaska Ocean Observmg System/ Axiom Consultmg 
(McCammon/Bochenek), and Alaska Ocean Observmg System (McCammon) 
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• Obtect1ve 5 Outreach and Community lrnvo~vement 

The outreach/commumty mvolvement component of GWA IS facthtated by the Alaska Ocean Observmg System 

(AOOS), wtth stgntftcant Ieveragmg of the resources of these mstttuttons: the Prmce Wtlliam Sound Sctence 

Center (PWSSC) and Otl Spill Recovery lnstttute (OSRI) based m Cordova, the Alaska SeaLtfe Center (ASLC) m 

Seward, the Kachemak Bay Research Reserve (KBRR) m Homer, and COSEE Alaska (Center for Ocean Sctence 

Educatton Excellence) For details, see the Outreach and Community Involvement program project proposal 

form subm1tted by McCammon. 

lB. !Procedurrai and Scientific Metlhodls 

Not applicable 

C. Data Ana~ysis and Statistical Methods 

Not applicable 

D. Description of Study Area 

Admmtstrattve services wtll be completed at the PWSSC offtce m Cordova. 
Sctence revtew and PI meetmgs wtll be held m Anchorage or elsewhere m the EVOS regton 
Outreach and commumty mvolvement actiVIties wtll be completed throughout the EVOS region 

E. Coordination and Co!!alboration with the Program 

• Indicate how your proposed project relates to, complements or mcludes collaborative efforts wtth the Program. 

ldenttfy how th1s project will assist in the answering of the Program's hypothesis and how data collected as part 

of th1s project may be used by other projects Descrrbe any coordmat1on that has taken or Will take place (w1th 

other Council funded projects, ongoing agency operations, activities funded by other manne research ent1t1es, 

etc) and what form the coordmatton wtll take (shared fteld s1tes, research platforms, sample collectton, data 

management, eqwpment purchases, etc ) If the proposed project reqwres or mcludes collaboration with other 

agencres, organizations or sctenttsts to accomplish the work, such arrangements should be fully explamed and 

the names of agency or orgamzat1on representatives mvolved m the project should be provtded If your proposal 

1s m conflict wtth another project, note this and explam why 

• 

m. CVs/RESUME 

See program appendix 

IV. SCIHEDUILE 

A. !Project Milestones 

Objective 1. Ftscal Management 
Management of contracts to non-Trustee agency orgamzatwns is ongomg 
Quarterly fiscal proJect momtoring is in effect 
Annual aud1ts of PWSSC have been conducted. 
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Objective 2 Ass1st w1th Sc1ent1f1c Rev1ew Panel 

Setup of the panel has been delayed in order to make the most effective use of panel members' 
t1me in advance of the synthesis workshop. Plannmg of the synthes1s workshop begms m the fmal 
two quarters of year 2; the panel wi/1 be established by the end of year two (approximately one 
year in advance of the synthesis workshop). 

Objective 3. Support travel and logistics for annual PI meetmgs 

PI meetings are bemg held annually, typically m November (mcludmg an upcoming meetmg m 
November 2013) 

Ob]ective 4 Support Outreach Steering Committee 

PWSSC is prov1dmg ongomg support for outreach travel and logistics. 

Objective 5. Coordmate Outreach and Community Involvement Act1v1t1es 

See details m McCammon proJect proposal. 

B. Measurabie Project Tasks 

HY 14 (Febwary 1, 2014-September 30, 2015) 

Assist Science Team Leader with meeting setup and travel logistics for PI meetmg 
Attend annual PI meetmgs of L TM and Herring Research programs 
Attend Alaska Marine Science Symposium 
Meet w1th EVOS TC Public Advisory Committee 
Submit annual report on momtoring efforts in the GWA program 
Submit proposed work plan for FFY 15 
Conduct annual aud1ts 

V. BUDGET 

Budget form (See attached budget document) 
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• A.2.b Outreach- McCammon (AOOS) 

FY14 PROGRAM PROJECT 
PROPOSAL FORM 

Project Title: Outreach and Community Involvement 

Project Period: February 1, 2014 - January 31, 2015 

Primary lnvestigator(s): Molly McCammon, Alaska Ocean Observing System 

Abstract: 
The Out reach and Community Involvement component uses a Steering Committee, coordinated by t he Alaska Ocean 
Observing System (AOOS), to set priorities for outreach and communication activities for the program. These 
activities include a public website, science lectures, radio programs and symposia, publications and other materials 
and identification of potential opportunities for community based monitoring. 

In t his next year we will continue a number of activities hosted by the Kachemak Bay Research Reserve and the Prince 
William Sound Science Center and begin new ones at the Alaska Sea life Center. We w ill have a larger presence at the 
Alaska Marine Science Symposium and other more local science symposia. We will continue to expand materials on 
the Gulf Watch website (www.gulfwatchalaska.org) and the Gulf of Alaska data portal. We will collaborate w ith 
sponsors of the spring 2014 Community Based Monitoring Best Practices Workshop hosted by AOOS and Alaska Sea 
Grant, and use the results as a springboard for a regional planning discussion on potential incorporation of 

• communit y based monitoring and traditional ecological knowledge as part of the Gulf Watch program. Depending on 
results of external fundraising appeals, we may continue efforts to initiate a Day in Our Sound filming and other 
outreach activit ies. 

Estimated Budget: 

EVOSTC Funding Requested: 

I FY12 I FY13 I FY14 I FY15 I FY16 I TOTAl I 
l $60.1 I $69.4 I $77.4 I $75.0 I $66.0 I $348 I 
{Funding requested must include 9% GA) 
• • Note that this funding is included with Hoffman, PWSCC-Admin, project number 14140114. 

Non-EVOSTC Funds to be used: 

I 
FY12 

I 
FY13 

I 
FY14 

I 
FY15 

I 
FY16 

I 
TOTAl 

I 

Date: August 30, 2013 
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t NEED FOR n-IlE PROJECT 
A. Statement of Problem 
Public outreach and commumty mvolvement IS a key component of the EVOS Trustee Council's Long Term 
Momtormg Program and is coordmated by AOOS w1thm the overall Admm1strat1on and Sc1ence Log1st1cs 

component 

B. Summary of Project to Date (of applkalble) 
Th1s component has met all of 1ts milestones thus far by orgamzmg and supportmg an Outreach Steermg 
Committee (that mcludes key outreach staff from ADOS, the PWS Sc1ence Center (PWSSC), Kachemak Bay 
Research Reserve (KBRR), Alaska SeaL1fe Center, North Pac1f1c Research Board, COSEE Alaska, NOAA, USGS and 

Alaska Sea Grant), establishmg a public webs1te (www gulfwatchalaska org) that 1s newly rev1sed and updated, 
developmg the f1rst phase of an Outreach and Commumty Involvement Plan, and 1mplementmg the act1v1t1es 
descnbed m that plan In add1t1on, program staff bnefed the EVOS TC Public Advisory Committee about these 
act1v1t1es These act1v1t1es are closely coordmated w1th outreach act1v1t1es sponsored by the EVOS TC Herrmg 
Research and Mon1tormg Program. 

~1. PROJECT DESIGN 
A. Objectives 
Ob[ectJve 1 Travel expenses for Oll.ltreach Team 
Admm1strat1ve assistance and travel arrangements and expenses for act1v1t1es directed by the Outreach and 
Community Involvement Team, led by McCammon, are mcluded m th1s project 

Ob[ectJVe 2lTM Project Outreach ami Community Involvement 
t Overall Approach 
The outreach/community mvolvement component of the L TM Project 1s facilitated by the Alaska Ocean 

Observmg System (AOOS), w1th s1gmf1cant leveragmg of the resources of these mst1tut1ons the Pnnce William • 
Sound Sc1ence Center (PWSSC) and Oil Spill Recovery Institute (OSRI) based m Cordova, the Alaska SeaL1fe 
Center (ASLC) m Seward, the Kachemak Bay Research Reserve (KBRR) m Homer, COSEE Alaska (Center for Ocean 
Sc1ence Education Excellence), as well as NOAA and USGS Alaska Sea Grant 1s now an add1t1onal partner We 
have met once w1th the EVOS TC Public Advisory Group and m Year 3 w1ll reach out to the commun1t1es m the 011 
spill reg1on to discuss and refme our act1v1t1es for outreach and commumty mvolvement Our efforts are also 
closely coordmated w1th those for the Herrmg Program, wh1ch are pnmanly focused m Prmce William Sound 

Our partner orgamzat1ons offer a w1de range of capab11it1es mcludmg webs1tes and web matenals, teacher 
workshops, distance learnmg programs, newspaper and magazme articles, rad1o and teleVISIOn programs, 
sc1ence camps, and commumty lectures. They have expenenced education and commun1cat1on staff, and are 
connected With statewide, reg1onal, national and mternat1onal education and outreach programs 

We have established an Outreach and Commumty Involvement Steenng Committee made up of 

education/outreach specialists from ADOS, COSEE Alaska, PWSSC/OSRI, KBRR, and the ASLC, as well as 

appropnate agency experts from NOAA and USGS AOOS IS fac11itatmg th1s committee, w1th the ass1stance of 

staff from Alaska Sea Grant. The committee dec1des on fmal act1v1ties, and e1ther selects an ent1ty to be 

responsible for a spec1fic product, or in some cases, will hold a small competitive process, or even a mm1-grant 

program, for potential act1v1t1es 

lB. Procedural and Scientific Methods 
Not applicable 
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C. Data Analysis and Statistical Methods 
Not applicable. 

D. Description of Study Area 
Outreach and community involvement activities will be completed throughout the EVOS region. 

E. Coordination and Collaboration with the Program 
Our partner organizations offer significant resources to this effort. 
AOOS: AOOS is the only organization in the state with a board made up of all the federal and state resource 
management agencies and all the marine research entities in Alaska, including the University of Alaska. The 
AOOS mission is to coordinate and facilitate the gathering and dissemination of ocean and coastal information 
and data products to meet stakeholder needs in the three Large Marine Ecosystems, including the Gulf of 
Alaska. AOOS has committed significant resources to its web-based data portal (www.aoos.org) and data 
products developed in response to stakeholder needs. As part of a national - as well as a global - network of 
ocean observing systems, AOOS has access to significant national and international resources as well. AOOS will 
facilitate the outreach/community involvement program, and use its web portal as a key outlet for products to 
be developed. 

AOOS is a major partner of COSEE Alaska, a network of ocean education and science partners that engages 
ocean scientists, teachers, informal educators and community members in the region in a broad range of 
programs, including statewide ocean science fairs, teacher workshops, Communicating Ocean Science 
Workshops and hands-on sessions for scientists at the Alaska Marine Science Symposium, plus distance learning 
and virtual field trips through the COSEE Alaska website (www.coseealaska.net). 

PWSSC and OSRI: Based in Cordova, these organizations are the primary contact point for communities and 
education programs in the sound. The organizations' education resources will provide articles in the Delta-Sound 
Connections, a broadly distributed annual paper describing research in PWS and Copper River Delta. They also 
will develop Field Notes radio programs each year to be aired by KCHU, the PWS public radio station. The 
organizations will also take advantage of the PWSSC community lecture series held weekly through the winter 
and transmitted to Valdez through the Prince William Sound Community College. Results from the research will 
also be incorporated into the PWSSC classroom and summer camp activities. These camps involve youth from 
around Prince William Sound and the Anchorage area. 

KBRR: For Cook lnlet/Kachemak Bay, the Kachemak Bay Research Reserve and the Kasitsna Bay Lab will support 
outreach and education services at: KBRR Discovery Labs (free-learning science education events for general 
public and K-12); "Bay Science" articles in Homer News, Homer Tribune and Peninsula Clarion papers; 
"Kachemak Currents" informational radio spots on science topics; K-12 science camps at Kasitsna Bay Lab 
(serving approximately 25 groups and 700 students) and marine science classes (university as well as continuing 
education for tribal environmental coordinators and teachers) at Kasitsna Bay Lab. 

ASLC: The Sea life Center operates America's northern-most research aquarium as a non-profit organization and 
is both a major marine research center and one of Alaska's largest marine tourism attractions. The ASLC has a 
multi-faceted formal and informal education and outreach program, employing 6 full time educators, year round 
and seasonal interpreters, with 2 full time exhibit design experts. These staff work closely with both in house 
and external scientists and educators to develop education and outreach exhibits within and outside the Center. 
The Center is also the designated Alaska Coastal Ecosystem Learning Center under the Coastal America 
Partnership- a network of some 23 aquariums nationally who receive more than 20 million visitors/year. This 
network is now supported by the NOAA-Smithsonian Ocean Today Kiosk program and the ASLC has a direct daily 
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download lmk to the OTK hub at the Sm1thsoman The Center has a long established and mteract1ve Exxon 
Valdez 011 Spill exh1b1t featunng the latest updates from the EVOSTC sc1ence program Th1s exh1b1t 1s popular, 
but could be readily ennched by 1m proved mteract1ve exh1b1ts, expanded distance education offermgs (the ASLC 
1s currently Alaska's largest prov1der of marme distance education programs to lower 48 and mternat1onal 

schools w1th some 300 lessons provided m 2010), shared mob1le exhibit matenals, and portable presentation 
matenals on the mon1tonng program that could be made available to momtonng team members to use m a 
range of professional and school/community based presentation forums 

Commumty mvolvement: Commumt1es m the spill-affected reg1on mclude both the larger commumt1es of 
Valdez, Cordova, Homer, Kenai and Kod1ak, as well as the smaller Alaska Nat1ve villages such as Tatitlek and 

Chenega, Port Graham and Nanwalek, and Kod1ak Island Villages We propose to develop outreach matenals 
spec1f1cally targeted to these commumt1es, m essence bnnging sc1ence to the commumt1es We propose to host 
mim-sc1ence sympos1ums m sp1ll area commun1t1es, and contnbute to the proposed W1sdomkeeper conference 
sponsored by spill area commumt1es In th1s 5-year proposal, we propose to begin d1scuss1ons w1th spill-area 
communities (pnmanly Pnnce William Sound and lower Cook Inlet) concernmg development of a potential 
community-based Citizen sc1ence momtonng program We propose to hold a conference on th1s 1ssue m Year 2 
of th1s proposal, and seek additional fundmg sources (pnmanly through pnvate sources) to Implement such a 
program that would mcorporate local and trad1t1onal Alaska Nat1ve knowledge mto ongomg momtonng efforts 

m. CV's/IRIESIUMIES- P~ease see ApJPendlux 2. 

IV. SCHIEDIUlE 

A. Project Mu~estones 

Objective 1. 

Objective 2. 

Prov1de travel expenses for Outreach Team 

Ongoing support for travel and logJstJcs 

Coordinate program outreach and commumty mvolvement actiVIties 

Develop Phase II of Outreach and Commumty Involvement Plan by February 1 2014 
Identify optwns for potentJGI community mvolvement and commumty based monitoring m 
program by September 1, 2014 
Implement Plan - ongomg 

B. Meas1.1rable Project Tasks 

Program Year 3 (february 1, 2014-.lanl.lary 31, 2015) 
Develop Phase II Outreach and Commumty Involvement Plan 
Co-sponsor and partJcJpate in Commumcatmg Ocean SCience Workshop at Alaska Manne SCience 

Symposium (AMSS} 
Host exh1b1t and posters at AMSS 
Co-sponsor Commumty Based Momtoring Best Practices conference (to be held m Apnl2014) 

Share conference results and use to develop optwns for potentJGI CBM actiVIties m reg1on 
Develop 3-4 FJeld Notes short rad1o programs that may mclude v1deo or slide show 
Host 3 Discovery Labs at Kachemak Bay Research Reserve 
PartiCipate m regional science symposia (KodJGk, Homer, Cordova, Valdez) 

Contribute content to annual Delta Sound Connections newsletter 
Maintain www.gulfwatchalaska.org webs1te 
Update wntten and web-based matenals descnbmg LTM program 
Meet w1th EVOS TC Public Advisory Committee 
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• Depending on results of Day in Our Sound funding appeals, decide on next project activities 

V. BUDGET 
Budget Form (See attached budget spreadsheet) 

FY14 PROGRAM PROJECT PROPOSAL FORM - A.2 

Project Title: Data Management Support for the EVOSTC Long Term Monitoring Program 

Project Period: Feb 1' 1 2014 to Jan 31st 2015 

Primary lnvestigator(s): Rob Bochenek, Axiom Consulting & Design, rob@axiomalaska.com, (907)230-0304 

Abstract: This project supplies the EVOS Long Term Monitoring (LTM) effort with critical data management support 
to assist study teams in efficiently meeting their objectives and ensuring data produced or consolidated 
through the effort is organized, documented and available to be utilized by a wide array oftechnical and 
non technical users. This effort leverages, coordinates and cost shares with a series of existing data 
management projects which are parallel in scope to the data management needs of the long term 
monitoring program. In the first two years, this project would focus on providing informatics support to 
streamline the transfer of information between various study teams and isolate and standardize historic 
data sets in the general spill affected area for use in retrospective analysis, synthesis and model 
development. These efforts would continue into year three through five but efforts would also focus on 
developing management and outreach applications for the data and data products produced from the 
LTM program. 

• Estimated Budget: 
EVOSTC Funding Requested : -

FY12 FY13 FY14 FY15 FY16 TOTAL 

$163.5 $163.4 $164.0 $164.0 $162.6 $817.4 -
(Funding requested must include 9% GA} 

Non-EVOSTC Funds to be used: .--- -

FY12 FY13 FY14 FY15 FY16 TOTAL 

~ 
$620 -

Date: August 6th 2013 
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I. NIEIED FOR THE PROJECT 

A. Statement of Problem 

In the two decades followmg the Exxon Valdez 011 sptll (EVOS), and after extens1ve restoration, research and 

monitonng efforts, 1t has been recogmzed that full recovery from the sptll wtll take decades and requtres long­

term monttonng of both the InJUred resources and factors other than restdual oil that may contmue to inhtbtt 

recovery or adversely Impact resources that have recovered Monttonng mformatton IS valuable for assessmg 

recovery of InJUred spectes, managing those resources and the servtces they provtde, and mformmg the 

communtttes who depend on the resources In addttton, long-term, conststent, sctenttftc data ts cnttcal to allow 

us to detect and understand ecosystem changes and shtfts that dtrectly or md1rectly (e g through food web 

relationships) mfluence the spectes and servtces InJUred by the sptll. 

An mtegrated momtormg program requtres mformatton on environmental dnvers and pelagtc and benthtc 

components of the marme ecosystem Addtttonally, wht!e extenstve monitonng data has been collected thus far 

through EVOS Trustee Council-funded proJects as well as from other sources and made publicly avatlable, much 

of that mformation needs to be assessed hohsttcally to understand the range of factors affectmg mdtvtdual 

spectes and the ecosystem as a whole lnterdtsctplinary syntheses of htstoncal and ongomg monttonng data are 

needed to answer remammg questions about the recovery of InJUred resources and tmpacts of ecosystem 

change 

Managmg oceanographic data IS parttcularly challengmg due to the vanety of data collectton protocols and the 

vast range of oceanographic vanables studied Data may derive from automated real-t1me sensors, remote 

sensmg satelhte/observattonal platforms, f1eld/cru1se observations, model outputs, and vanous other sources. 

Vanables can range from mesoscale ocean dynamtcs to microscale zooplankton counts The resultmg datasets 

are packaged and stored m advanced formats, and describe a wtde spectrum of sctenttftc observattons and 

metncs. Due to the complextty of the data, developmg data management strategies to securely orgamze and 

dtssemmate mformatton ts also technically challengmg. Disttllmg the underlying mformat1on mto usable products 

for vanous user groups requ1res a cohestve, end-to-end approach m addttton to a fundamental understandmg of 

the needs and requtrements of the user groups and stakeholders 

Data management acttvtttes for oceanographic mformatton occur m Isolated, phystcally dtstnbuted agenctes, 

leadmg to low cross-agency uttlizatton of data. Techmcal barners, complex data formats, a lack of 

standardtzatton and mtssmg metadata have hmtted access to data and made the utthzatlon of available sc1ent1fic 

mformatton cumbersome and dauntmg As a consequence, ex1stmg data IS underutthzed and often has not 

undergone quality assurance 

B. S11.11mmary of Project to Date (if appncable) 

Dunng the f1rst few months of the EVOS LTM Program Data Management project mvesttgators have been 

focused on establishmg protocols for data transfer, metadata requirements and m1t1atmg the data salvage 

effort Investigators have been meetmg and planning w1th Matt Jones to coordinate future act1v1ties. Pis have 

parttctpated m several PI meetmgs and are coordrnatrng activities between the Herrmg and LTM programs. In 

addtt10n, the AOOS ocean workspace has been rolled out to Pis and thetr user and group proftles have been 
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created Several trammg seminars have been held v1a webmars and Pis are begmn1ng to use the system to 

organize and consolidate the1r project level data Software engrneers at Ax1om have also been workmg to 

support workspace, resolvmg bugs and rmplementmg new functronallty rn response to user feedback 

S1gnrf1cant progress has been made on the Gulfwatch Data Portal to be released m September, 2013 

~1. PIROJIECT DIESIGN 

A. Olbjectuves 

1) Provrde data management oversight and servrces for EVOS l TM project team data centrrc actrvrtres 

whrch mclude data structure opt1m1zat1on, metadata generation, and transfer of data between project 

teams 

2) Consolidate, standardrze and provrde access to study area data sets that are crrtrcal for retrospectrve 

analysis, synthesrs and model development 

3) Develop tools for user groups to access, analyze and visualize mformatron produced or processed by the 

LTM effort 

4) Integrate all data, metadata and information products produced from this effort into the ADOS data 

management system for long term storage and public use 

B. PrrocediUiral and Scientific Methods 

Objective 1. Prov1de data management oversight and servrces for EVOS l TM project team data centrrc actiVIties 

whrch rnclude data structure opt1mrzatron, metadata generation, and transfer of data between project teams 

AOOS data management staff w1ll work wrth EVOS l TM investrgators to assess the types of data whrch will be 
collected during sampling efforts, assess Standard Operating Procedures (SOPs) for data collectron to create 
meta data templates rn addrtron to gauging general data management needs of Pis Th1s assessment 1s cr1trcal to 
rdent1fy the data management needs and the types of tools needed by researchers to rncrease their ab11itres to 
manage the1r data man automated, standard fashron. Table 1 (rncluded at the end ofthrs proposal) deta1ls an 
rnrt1al effort by the ADOS data management team to assess the charactenst1cs of each mdiv1duallTM project's 
data collection activities. Th1s 1n1t1al assessment has prov1ded key deta1ls wh1ch will assist and gurde 
mvest1gators m developrng data management plans and strateg1zrng for the overall data management approach 
to the program Thrs exerc1se further validates the fact that project level data 1s heterogeneous m nature and IS 

composed of a w1de array of observational types requ1rrng novel data management approaches to fac1lrtate 
rntegratron It IS clear that Pis need both flexible and powerful tools to ass1st them rn sharrng, arch1vmg and 
documentmg the1r research products 

The AOOS data management group rs currently developrng a web base platform for Pis to manage project level 
data sets and author metadata System development 1s currently funded through mternal AOOS funds m 
additional to dedicated fundrng from the Pnnce W1lllam Sound Scrence Center The ADOS Ocean Workspace wrll 

provide a web based platform for Pis to post and share data sets and rap1dly author metadata The system wrll 
be enabled w1th secunty authentication m order to lrmrt access to LTM rnvestrgators, proJect managers and 
admm1strators The system w1ll also prov1de Pis wrth tools to generate metadata profiles wh1ch comply wrth 
natronalstandards lnrtially, th1s system w1ll focus on authorrng FGDC metadata formats rncludrng tools for 
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authonng the b1olog1cal extens1on for taxonomic classifications and measurements The software development 
phase of th1s application was 1n1t1ated m March 2011 An m1t1al beta release/testmg of th1s system Will 
commence m August 2011 w1th a planned release date of October 151

, 2011 Th1s platform w1ll prov1de LTM 
mvest1gators and project managers w1th a transparent v1ew of data collection and metadata authormg progress 
m add1t1on to prov1dmg a framework for data mtegrat1on It 1s env1s1oned that th1s platform w1ll function as the 
pnmary veh1cle to facilitate data transfer, metadata generation and arch1vmg for the ent1re LTM project data 
management lifecycle. Th1s proposed effort will prov1de a user base and focused environment for the expansion 
and refmement of th1s project level data management system 

Oll]ective 2. Consolidate, standardize and prov1de access to study area data sets that are cnt1cal for 

retrospective analys1s, synthesis and model development 

Th1s task willmvolve 1solatmg and standard1zmg h1stonc data sets deemed necessary for retrospective analys1s 

by EVOS LTM synthesis efforts Early m the effort the EVOS LTM researcher team will"be engaged to pnont1ze 

sources of relevant data deemed of h1gh value for the synthesis effort Data w1ll be pnont1zed by several metncs 

mclud1ng length of t1me senes, sc1ent1f1c Importance, and quality and prec1s1on of the data storage format. All 

data acqu1red through efforts of th1s project will be merged mto the AOOS data system for long term arch1val 

and access 

Members of the LTM mtegrated team were surveyed to document h1stoncal data sources under the1r 

stewardship wh1ch could be of potential value to the LTM program and synthesis effort These data resources 

are listed m Table 2 (mcluded at the end of th1s proposal) Th1s list will prov1de a startmg pomt for 

consolldatlon/pnontlzatlon of data m preparation for synthesis efforts. Table 3 (mcluded at the end of th1s 

proposal) prov1des a l1st wh1ch delmeates the data sets researchers would be mterested m gettmg access to but 

are currently unaware of any sources of data 

Many hernng and PWS ecosystem data sets not eas1ly accessible to restoration researchers and managers have 

been standardized and made ava1lable through the act1ons of the PWS Herrmg Portal (EVOS Project 070822, 

080822 and 090822) Bu1ldmg upon results of the PWS Hernng Portal Project, mvest1gators will expand the1r 

efforts to add1t1onal project level data sets, long term t1me senes produced from sensor platforms, remote 

sensing/satellite 1magery data products, oceanographlc/atmosphenc/ecologlcal model outputs and relevant GIS 

data layers The AOOS data system currently has the capacity to manage all of these data types except for 

proJect level data. AOOS w1ll be deploymg a proJect level data management system m the fall of 2011 to address 

th1s need Th1s 1s the same system referenced m methods of objective 1 Data analysts prepanng and salvaging 

h1stonc proJect level datasets will leverage th1s system to consolidate, centralize and document data resources 

so that LTM mvest1gators can access these data as they are discovered, processed and made available for use 

Add1t1onally, data management staff will leverage existmg data management efforts and data sets currently 

under the stewardship of AOOS m th1s act1v1ty These resources and efforts are detailed more fully m the 

"Coordmat1on and Collaboration w1th Other Efforts" sect1on of th1s proposal. These ex1stmg data resources 

mclude a w1de array of phys1cal and b1olog1cal data sets m the general sp1ll affected areas. These resources can 

be accessed at http I /data.aoos.org. 
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• Objective 3. Develop tools for user groups to access, analyze and v1suahze mformat1on produced or processed 

by the L TM effort 

Workmg w1th regional agency and outreach staff develop products and management tools that are based upon 

data produced or acqu1red from EVOS L TM project activities Effective data v1sualizat1on exposes problems, 

manrfests trends, and allows for h1gh level comparisons with other sources of mformat1on Data Visualization 

products are also Ideal tools to communrcate mformation to audiences w1th varymg degrees of fam1hanty m 

meanmgful and easily understandable ways Prov1dmg these types of high level data products allows members 

of all user groups to rapidly discover assess and comprehend complex data sets. These tools could mclude 

emergency response and management applications that prov1de users With raprd detailed access to threatened 

habitat, specres d1stnbut1on and real time ocean cond1t1ons or outreach and education products that prov1de 

users V1suahzat1ons of relevant data at mformat1onal kiosks 

Investigators propose to develop web based data dnven tools based upon priont1zat1on and d1rection from user 

groups The process will m1t1ate m year two w1th the development of a user access tool work plan wh1ch Will be 

d1stnbuted for rev1ew and feedback m May of 2013 The work plan Will be finalized m October of 2013 at wh1ch 

t1me platform development Will commence w1th a target release date of June 2014 for the f1rst vers1on of user 

data access tools Addition release versions are planned annually m June alongside annual access tool work plan 

pubhshmg for rev1ew at the Alaska Manne Science Symposium m January. 

F1gure 1 below prov1des screen captures of ex1stmg AOOS data portals wh1ch prov1de access to data systems that 

manage sensors, models/remote sensmg and GIS data sets These portals can be accessed offthe AOOS webs1te 

• at http./ /data aoos org/ 
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Figure 1. Screenshots of existing AOOS data management and visualization systems which are available 

at http:/ /data.aoos.org. At the top left is a screenshot of the AOOS model explorer displaying a ROMS circulation 

model of Prince William Sound and an ocean temperature point source time series extraction near Port Fidalgo. • 

On the top right of the figure is a screen capture of the AOOS real time sensor portal. On the bottom of the 

figure from the left to right are screenshots of the North Pacific Seabird Portal and the PWS Herring Portal. 

Objective 4. Integrate all data, metadata and information products produced from this effort into the AOOS 

data management system for long term storage and public use. 

The ultimate goal of this project is to provide services to assist in the organization, documentation and 

structuring of data collected and made available via EVOS IHRP project activities so that it can be transferred 

efficiently to long term data archive and storage centers and made available for future use by researchers and 

other user groups. This task will leverage the AOOS cyber infrastructure, long term funding and other active 

data management projects being undertaken by that organization. Data sets produced from the integrated 

research effort will be served to users by extending existing data access, analysis and visualization interfaces 

currently supported and under development by t he AOOS data management team. 

C. Data Analysis and Statistical Methods 

The overarching strategic plan for the AOOS data system involves implementing an end-to-end technologica l 

solution which allows data and information to be channeled and distilled into user-friendly products while 

simultaneously enabling the underlying data to be assimilated and used by the emerging external data assembly 

systems. The following diagram (Figure 2) details the four logical technical tiers of the approach. At the base 
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(Tier 1) of the pyramid lie the source data produced by researchers, instruments, models, and remote sensing 

platforms which are stored as files or loaded within geospatial databases. lnteroperabil ity systems (Tier 2), such 

as Web Map Services (WMS) and Web Coverage Services (WCS), are then implemented and connected to these 

underlying data sources. The asset catalogue (Tier 3) connects to internal interoperability systems in addition to 

known external sources of interoperable data and populates a database describing the dimensional 

cha racteristics (space, time, measured parameter, and taxonomy) of each data resource. Also in this third tier 

are web services which provide access to the descriptive information contained in the asset catalogue database 

so that applications can more easily utilize data from multiple sources, formats, and types. The final technica l 

level (Tier 4) is composed of the web based applications and tools which provide users access to data and 

products. Users sit at the top of the pyramid with all underlying systems working together t o create a powerful 

and intuitive user experience. The intended result is the facilitation of rapid data discovery, improved data 

access, understanding, and the development of knowledge about the physical and biological marine 

environment. 

Knowledge, Discovery and 
Unden;tsndll1g 

Web Applications 
and Tools 

Asset Catalogue 
(Application Web Services ­

Ontological Metadata) 

IOOS B ckbooe 

wt.IS. WfS. 90S 

lnteroperability Systems 
(Data Web Services) 

Data, Models 
& Metadata Geollfl' lmageMoulc 

Metadata Tabular Data 
(FGDC ISO 191 16, SensorML) (Excel, CSV, ASCII) 

Models, Gndded Data llfiCI Rasters Vector SpaUat Data. Databases/Tabulaf Fonnall 

Figure 2. Data knowledge pyramid detailing the flow of data through logical technology tiers so that it can be 
consumed by users to enable discovery and understanding about the ocean environment. 

Tiers are discussed in technica l detail below. 

• Tier 1 (Data, Models and Metadata)- At the base of the proposed data management framework are 
the datasets, metadata, and model outputs that provide the foundation for applications and user tools. 
These resources can be stored either in native formats or spatially enabled databases. The decision to 
choose one method over the other is dictated by the requirements of the interoperability system which 
will be serving the data. Data which has a tabular or vector form (Shapefiles, databases, Excel 
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spreadsheets, comma separated values (CSV) text f1les, etc ) w1ll be loaded mto a PostgreSQL database 
and spatially indexed. GeoServer, an open source geospat1al data server, w1ll then connect to the 
PostgreSQL database and serve the data v1a WFS and WMS protocols Imagery, raster, and model data 
will be stored m a file server m the1r nat1ve f1le formats THREDDS and/or ncWMS will be used to serve 
NetCDF and HDF flies wh1ch may contam two, three, four or h1gher d1mens1onal gndded datasets 
GeoServer or other OGC compliant mappmg servers w1ll be utilized to serve GeoTIFF, ArcGnd, 
lmageMosa1c and other two dimensional Imagery/raster data. 

0 lieD" 2 0111teroperabu~ity Systems)- Vanous interoperabli1ty servers (GeoServer, THREDDS, ncWMS, 52 
North SOS, etc.) w1ll be Implemented on top of source data By des1gn, these servers w1ll expose a 
powerful set of mterfaces for other computmg systems and humans to extract, query, and v1sualize the 
underlymg source data These systems Will facilitate all aspects of data delivery to users m add1t1on to 
prov1dmg the muscle for the machme-to-mach1ne data transfer to nat1onal data assembly systems as 
requ1red Because these systems have been developed usmg the Java programmmg language, they will 
run w1th1n a servlet contamer such as Tomcat or Glassf1sh 

o lier 3 (Asset Cata~ogLDe, 01111to~ogica~ Metadata a111d Se!'Vices)- The asset catalogue prov1des a 
descnpt1on of known mternal and external available data resources, access protocols for these 
resources (mteroperab11ity serv1ces, raw f1le download, etc ), and d1rect1ves on how to ultimately ut11ize 
these data resources m applications Because documentation and access methods vary w1dely between 
data sources, a system wh1ch catalogs data sources and reconciles these mcons1stenc1es must be 
Implemented 1f the data are to be used m an eff1c1ent manner. 

In add1t1on to managmg mformat1on about data ava1lab11ity and access methods, the asset catalogue will 

also contam an ontology that maps source data descnpt1ons and metadata to a common set of mternally ~ .. ·r·,·.~i<il, 
stored terms w1th stnct defm1t1ons This mappmg will allow users to eas1ly locate related sets of \L::/ 
mformation Without havmg explicit knowledge of the mternal naming conventions of each data-
providing agency The development of an mternal ontology will also enable future endeavors to connect 
the asset catalogue to global ontologies m the semantic web The followmg d1mens1ons are to be stored 
m the database for mappmg the heterogeneous charactenst1cs of source data to common metncs 

o SoLDrce- Service URLs and methods of interaction for these serv1ces 
o Data formats and retLDm types- Data format returned by the serv1ce and how data can be 

equated between vanous formats 

o Space (x, y, z)- Spat1al d1mens1ons of dataset (1D, 2D, 3D) Upper and lower spat1al bounds 
(bounding box or cube) stored m common proJection (EPSG 4326) 

G lime (t)- For data resources With a t1me component. document t1me span, whether t1me 
corresponds to a smgle moment or 1f 1t IS representative of a t1me penod If data 1s m discrete 
penods, document md1v1dual ava1lable penods 

o laxo111omy- Taxonomic data mapped to International Taxonomic Information System (ITIS) 

codes 

o IPaD"ameteD"- Parameter(s) and un~ts m the data resource and how they map to mternally 
defmed un~versal terms For example Datasets SST, AVHRR, and Sea_Surface all contam 

parameters that map to mternal universal term Sea Surface Temperature. 

Web serv1ces wntten m the Java programmmg language will be developed to connect to the asset 
catalogue and prov1de applications w1th access to the underlymg descnpt1ons of all known data sources. 
Because the asset catalogue contams a structured ontological defm1t1on of data sources and maps all 
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• known data sources to a common defmrtron, apphcatrons can be developed which connect users to vast 
arrays of data through srmple but powerful rnterfaces. The followrng rs a hst of example functronalrty 
that rs poss1ble utiliZing thrs methodology 

o Users can load multiple data layers (potentrally ex1strng m dlffere'nt physrcallocatrons and bemg 
served by different systems) onto a smgle web based map Users can also filter all layers 
Simultaneously by trme or request spatial and temporal subsamples of data that can be pulled 
from multiple sources and automatically packaged mto a single download. 

s All real trme sensor feeds can be accessed and vrsual1zed on a srngle uniform user mterface by 
parameter even though the sources of the sensor feeds may exist in a w1de array of formats 
and servrce protocols. 

G Users can query the asset catalogue to d1scover whrch data 1s avarlable for an area, trme perrod, 
parameter, and spec1es. 

"' Tier 4 (User Applications)- Users rnterface with web based applications that brmg together 
combinations of underlying data and allow users to make discoverres, 1m prove understandmg, and 
develop knowledge through VIsualization and data access. These types of applicatrons would most likely 
be mteract1ve map based data portals. Apphcatrons will also be developed which prov1de specific 
targeted funct1onahty. These focused applications could mclude marme spat1al plannmg tools, 
emergency response applrcatrons, and educational/outreach portals. Developed tools are des1gned to 
meet user needs and thus requ1re user input mto the1r initial des1gn and penodrc feedback to direct 
functronal improvements for future des1gn rteratrons 

D. Description of Study Area 

• The majorrty of this project w1ll mvolve consohdatrng exrstmg data, metadata, and other electromc resources 

related to herrmg m Sp1ll Affected Area Spec1f1c areas of focus mclude those areas m PWS, Lower Cook Inlet, 

and Kodrak where herrrng frshenes currently do, or hrstorrcally did occur. The north, east, south, and west 

boundmg coordinates ofthrs area are 59.767,-145 837,61834, and -154.334 

• 

E. Coordination and Collaboration with Other Efforts 

This proposalrs part of the mtegrated "Long-Term Monitoring of Manne Condrtions and Injured Resources and 

Servrces" proposal submrtted by the Prrnce W1llram Sound Scrence Center to the Exxon Valdez Orl Sprll Trustee 

Councrl It rncludes the collaboration and coordrnat1on descnbed there for work w1thm the herring research 

group and wrth the Long-Term Monrtorrng PWS Herrmg Research and Monrtonng proposal submitted by the 

Alaska Ocean Observing System Th1s project rs also highly coupled wrth the proposed data management 

component ofthe EVOS Herring Research and Monrtorrng program 

AOOS brrngs a s1gnrficant level of leveraged resources, infrastructure, regronal data management projects and 

partnershrps to this proposed effort The data management effort for the L TM and herring projects could not be 

accomplished for the budgeted amount by a team wrthout these leveraged resources 

1 AOOS- (SOOk to AOOS DM) Alaska oceanographic data management effort Supports open source, 

standards based data system that serves up and archives real-t1me sensor feeds, models & remote 

sens1ng data, GIS data layers, and h1storrcal datasets. Data system developed on rnteroperabihty 
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concepts and meets NOAA Integrated Ocean Observmg System standards and protocols for streammg 

data feeds to nat1onal data assimilation centers. Data Management Committee cha1red by Dr. Phil 

Mundy prov1des ongomg adv1ce, pnont1zat1on and d1rect1on to the team at Ax1om Consultmg & Des1gn. 

AOOS board 1s made up of federal and state agencies, and major marme research mst1tUt1ons m the 

state that have comm1tted to data shanng The AOOS board has comm1tted to supportmg a statewide 

data system for as long as AOOS ex1sts Federal fundmg IS stable, although we would like to see 1t 

mcrease. In the event AOOS was to end, all data and data products would be transferred to the 

University of Alaska 

2 PWSSC- PWSSC Data Management Project ($50K to AOOS DM) -Project Involves the creat1on of a 

prototype data management system for use by PWSSC staff to manage, track, document v1a meta data 

and v1sualize oceanographic and b1olog1cal data bemg collected at the center. Project will utilize a stack 

of open source technologies and protocols w1th the overall goal of creatmg a packaged solut1on for 

research orgamzat1ons to better manage and document the1r data resources Th1s project 1s to funct1on 

as the pilot applicat1on for the AOOS project level data management system (Ocean Workbench). 

3 Northern Forum/USFWS Seabird Data System- ($50K)Project mvolves the creat1on and population of a 

senes of new seab1rd metnc databases (d1et and productiVIty) and mtegratmg these new databases w1th 

legacy seab1rd databases (spec1es d1stnbut1on and abundance at seab1rd colomes, pelag1c spec1es 

d1stnbut1on and abundance, USGS seab1rd momtormg databases and NPRB's North Pac1f1c Seabird D1et 

Database). Modern spatially explicit, web based data entry mterfaces have and contmue to be 

developed to ass1st researchers ex1sting m distnbuted agencies to contnbute the1r h1storic and current 

seab1rd metnc data into standard data structures. Project Will result m vastly mcreasmg the amount and 

quality of seabird spec1es d1stnbut1on, d1et and other seabird data available for use m retrospective 

analysis and management Though data mcludes areas around all of Alaska, most available data 1s 

located m GOA and PWS 

4 AOOS- 3-year funded partnership (~$200K to ADF&G) with ADF&G D1v1sion of Commercial Fisheries to 

develop data sharmg and transfer to make commercial fisheries data more accessible, and to allow 

ADF&G researchers greater access to oceanographic data. Project builds upon an effort funded by the 

Moore foundation to develop Improved data management capac1ty and salmon f1shery management 

tools for the PWS f1shenes. 

5 AOOS- collaborator w1th Alaska Data Integration Workmg Group- an mlt1at1ve w1th the Alaska Climate 

Change Execut1ve Roundtable- to develop protocols for serv1ng up project data to increase data sharmg 

among federal and state agenc1es 

6 AOOS and NOAA- mlt1at1ves to develop data sharmg agreements w1th pnvate sector, mcludmg oil & gas 

compames. 

7 Cook Inlet Reg1onal Clt1zens Adv1sory Council (27K)- contract with Ax1om to develop a data 

management system for the1r oceanographic and contammants data m Cook Inlet 

m. CV's/IRIESUMIES- IP'~ease see appendox 2 

IV. SCHIEDUliE 

A. Project Molestones 
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Objective :lL Provide data management oversight and serv1ces for EVOS LTM project team data centnc act1V1t1es 

which mclude data structure opt1m1zat1on, metadata generation, and transfer of data between project teams 

This objective will be addressed throughout the ent1re span of the project and will follow the annual cycle of field 
data collectiOn and analysis by prmCipal mvest1gators. Investigators will be engaged before each field season to 

ensure that preparations have been made to stage data collected by the project so that other members of the 
L TM project can access the data produced by project participants 

Olbjectuve 2. Consolidate, standardize and provide access to study area data sets that are critical for 

retrospective analysis, synthesis and model development 

This objeCtive will be met by the fourth quarter of year two of the effort {September 2013} 

Objective 3. Develop tools for user groups to access, analyze and VIsualize mformat1on produced or processed 

by the LTM effort 

lmtial release of vers1on 1 of the user access tool platform w1ll take place m Quarter three of year three (June 

2014) Vers1on 2 and 3 of the user tool platform will be released June 2015 and June 2016 respectively. 

Objective 4. Integrate all data, metadata and information products produced from th1s effort mto the AOOS 

data management system for long term storage and public use 

This objective w1ll be addressed throughout the entire span of the project. The AOOS data system 1s to serve as 
the vessel to capture all project level data produced through this effort m add1t1on to those datasets salvaged to 
mform the historic synthesis effort This task w1ll be ongomg as long as the program 1s producing or acqwring 

add1t1onal data. 

18. Measn.~ralble IP'roject Tasks 

Y3 151 Quarter (February 1, 14 to Apnl 30, 14) 
February Fmalize user access tool work plan version 1 and m1t1ate development 
Winter EVOS workshop w1th Hernng and Long-term momtormg programs 
March Submit annual report 
March Submit annual fmanc1al report 

Y3 2"d Quarter (May 1, 14 to July 31, 14) 
May Part1c1pate m annual PI meetmg 
June Submit Y4 work plan for rev1ew 
June Release vers1on 1 of user tool platform 

Y3 3'd Quarter (August 1, 14 to October 31, 14) 
September Submit sem1-annual report 
September Oversee transfer of f1eld year 3 data 
October Assess year 3 datasets and metadata submitted through Ocean Workspace 
October Compile feedback from user access tool platform vers1on 1 
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Y3 4th Quarter (November 1, 14 to January 31, 15) • January Annua l Marine Science Symposium 

V. BUDGET 

Budget Form (attached) 

FY14 PROGRAM PROJECT 
PROPOSAL FORM - A.3 

Project Title: Collaborative Data Management and Holistic Synthesis of Impacts and Recovery Status Associated with 
the Exxon Valdez Oil Spill (EVOS TC Project #12120120) 

Project Period: February 1, 2014 - January 31, 2015 

Primary lnvestigator(s): Mat thew B. Jones, National Center for Ecological Analysis and Synthesis 
(NCEAS), jones@nceas.ucsb.edu, (907) 957-6509 

Abstract: 
The AOOS-Ied Long-Term Monitoring (LTM) and the PWSSC-Ied Herring Research and Monitoring (HRM) programs 
propose an ambit ious monitoring and research agenda over the next f ive years. These efforts could facil itate a more 
t horough understanding of the effects of the oil spil l if the new data and informat ion on the spill-affected ecosystems 
are effectively managed and collated along with historical data on these systems, and then used in a comprehensive 
synthesis effort. We propose a collaboration among NCEAS and the AOOS LTM and HRM teams to help build an • effective data management cyberinfrastructure for proposed monitoring efforts and organize these data with 
historical data, including previous EVOSTC-funded efforts, to prepare for synthesis and ensure all data are organized, 
documented and available to be used by a wide array of technical and non-technical users. Building on the L TM and 
HRM syntheses and modeling efforts and t he 20-year historical data from EVOSTC projects and any available current 
data, NCEAS would convene two cross-cutting synthesis working groups to do a full-systems analys is of the effects of 
the 1989 oil spi ll on Prince William Sound and the state of recovery of the affected ecosystems. 

Estimated Budget: 
EVOSTC Funding Requested: 

FY12 FY13 FY14 FY15 FY16 TOTAL 
$444.1 $464.7 $372.1 $379.2 $73.9 $1,733.9 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

I 
FY12 

I 
FY13 

I 
FY14 

I 
FYlS 

I 
FY16 

I 
TOTAL 

I 

Date: 8/27/2013 
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I. NEED FOR THE PROJECT 
A. Statement of Problem 
In the two decades following the Exxon Valdez oil spill (EVOS), and after extensive restoration, research, and 
monitoring efforts, it has been recognized that full recovery from the spill will take decades and requires long­
term monitoring of both the injured resources and factors other than residual oil that may continue to inhibit 
recovery or adversely impact resources that have recovered. Monitoring information is valuable for assessing 
recovery of injured species, managing those resources and the services they provide, and informing the 
communities who depend on the resources. In addition, long-term, consistent, scientific data is critical to allow 
us to detect and understand ecosystem changes and shifts that directly or indirectly (e.g. through food web 
relationships) influence the species and services injured by the spill. 

An integrated monitoring program requires information on environmental drivers and pelagic and benthic 
components of the marine ecosystem. Additionally, while extensive monitoring data has been collected thus far 
through EVOS Trustee Council-funded projects as well as from other sources and made publicly available, much 
of that information needs to be collated and assessed holistically to understand factors affecting individual 
species and the ecosystem as a whole. Interdisciplinary syntheses of historical and ongoing monitoring data are 
needed to answer remaining questions about the recovery of injured resources and impacts of ecosystem 
change. 

Data collected prior to and in response to the Exxon Valdez oil spill are profoundly heterogeneous. They range 
from long-term, automated sensing of oceanographic and atmospheric conditions, to short-term, experimental, 
monitoring, and behavioral studies of biological components of the system. The scientific data to be collected in 
these studies includes data on population trends, behavior, physiology, disease, and genetics of many species, as 
well as oceanographic and meteorological data at both regional and local scales. This diversity of data and data 
collection protocols substantially complicates data management by EVOSTC long-term monitoring projects. In 
addition, investigators on both the long-term monitoring and herring population studies are affiliated with many 
different institutions and agencies, each currently collecting data from many sites within the spill region and 
managing it within the frameworks dispersed among these agencies. Any data management system will 
necessarily need to accommodate this heterogeneity and dispersion by preserving the original data and 
providing mechanisms to access, integrate, and analyze the data for crosscutting synthesis. Data management 
activities for oceanographic information occur in isolated, physically distributed agencies, leading to low cross­
agency utilization of data. Technical barriers, complex data formats, a lack of standardization and missing 
metadata have limited access to data and made the utilization of available scientific information cumbersome 
and daunting. As a consequence, existing data is underutilized and often has not undergone quality assurance. 

In this proposal, we outline the collaboration between the National Center for Ecological Analysis and Synthesis 
(NCEAS), the Alaska Ocean Observing System (AOOS) and their partner Axiom Consulting, and the investigators 
of the pending Long Term Monitoring (LTM- proposal submitted by McCammon et al.) and Herring Research 
and Monitoring (HRM -proposal submitted by Pegau et al.) programs (see Figure below). This project will 
augment the expertise in data management and synthesis of these groups to maximize the efficiency of data 
collection and management for the LTM and HRM programs and expand access to these data, collate additional 
historical data that are useful for synthesis from the EVOS affected area, and conduct a broad-ranging synthesis 
of twenty years of EVOSTC funded research data to generate a comprehensive assessment of ecosystem impacts 
and recovery status for the spill affected area. 
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NCEAS stall wllllaciWiate a synthesis 
ellort ltJIIowlng the NCEAS working 
group methodology. This lndudae 
data preparation, analysis and 
presentation to the wotlclng group. 

Data Driven User Products 

AOOS wtl develop dela d~ven tools end 
applications. These wll lnclude a data 
portal lor project Information and a sense 
of management end outteach applications. 

Data~NE 
NCEAS wll enable data to be 
integlllllod Into the OataOne 
network. This wiH Include data 
replication at UCSB and 
regililnllion and discxlve<y 
across DataONE member 
sites like NASA and USGS. 

NODC Archive 
IOOS Backbone 

AOOS wiU faalilate regular tranafar of 
dalaseiS to the National Oc:ellnoglllphlc 
Data Centar (NODC) and make data 
aYBilable to the Integrated Ocean 
Observing System (IOOS) via slandard 
protocols. 

Figure 1. Conceptual description of AOOS/NCEAS/PWSSC collaboration on data management and synthesis 
activities. 

This collaboration document augments the data management, infrastructure development, and synthesis 
activities previously proposed by the AOOS partners with additional objectives that introduce new technologies 
from NCEAS to jointly improve the data management infrastructure available to researchers, broaden the scope 
of data co llation and integration, and embark on an ambitious synthesis plan (Figure 1). During the first two 
years, NCEAS will focus on mining historical data and contributing to development of both the AOOS 
cyberinfrastructure and the DataONE Federation infrastructure in order to create the necessary data resources 
for synthesis; during years 3-5, NCEAS will conduct a multi-year working group effort using L TM and HRM 
principal investigators (Pis) and other internationally renowned researchers to synthesize what is known about 
spill effects and recovery of ecosystems. These activities will be interwoven with the complementary but 
distinct data management, technology development, and analysis activities previously proposed by Axiom and 
AOOS and which are referenced in the objectives below. 

B. Relevance to 1994 Restoration Plan Goals and Scientif ic Priorit ies 
The LTM and HRM program proposals outline the relevance of the proposed monitoring, data management and 
syntheses efforts to the EVOSTC 1994 Restoration Plan goals. This project will further support Restoration Plan 
priorities for "strategies that involve multi-disciplinary, interagency, or collaborative partnerships" and for 
efforts that will"include a synthesis of findings and results, and wi ll also provide an indication of important 
remaining issues or gaps in knowledge" (Restoration Plan p. 16). This proposed data management and synthesis 
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collaboration builds on the LTM and HRM programmatic efforts and leverages an additional collaboration w1th 
the DataONE federation. 

B. So.~mmary of Project to Date (of app~kalb~e} 
If the project was funded in prev1ous years, please prov1de a summary of the goals met to date and what 
milestones are still outstanding If there are milestones from the prev1ous year's proposal that have not been 
met, provide a descnption of why they could not be met, how much fundmg remams for the project to complete 
the milestones and a timelme for their completion 

~~- IP'IROJIECl DIES~GN 
A. Olbjectoves 

5) Prov1de data management oversight and serv1ces for project team data centnc act1v1t1es that mclude 
data structure optim1zat1on, metadata generation, and transfer of data between project teams (AOOS 
lead, w1th contnbut1ons from NCEAS) 

6) Consolidate, standardize and provide access to study area data sets that are cnt1cal for retrospective 
analys1s, synthesis and model development (AOOS and NCEAS) 

7) Develop tools for user groups to access, analyze and VIsualize mformat1on produced or processed by the 
LTM and Hernng Research efforts (AOOS lead, w1th contributions from NCEAS) 

8) Orgamze, integrate, analyze, and model the 20-year historical data from EVOSTC-funded projects and 
other momtormg m the sp1ll area m preparation for synthesis (under LTM and HRM programs and m 
NCEAS workmg groups) (NCEAS lead w1th AOOS contnbutions) 

9) Integrate all data, meta data and mformat1on products produced from th1s effort mto the AOOS data 
management system for long-term storage and public use (AOOS lead) 

10) Augment AOOS/1005 preservation and mteroperabi11ty system with other data systems through 
mtegration of DataONE services (NCEAS lead) . 

11) Conduct add1t1onal broad synthesis act1v1t1es on spill1mpacts and recovery as part of whole-ecosystem 
analys1s through NCEAS work1ng groups (NCEAS lead w1th AOOS and PWSSC contnbut1ons). 

lB. IP'IJ'ocedOJra~ a011dl Sde011tofk Methods 
Objective 1. Prov1de data management oversight and serv1ces for EVOS LTM and HRM project team data centric 
activ1t1es that mclude data structure opt1m1zat1on, metadata generation, and transfer of data among project Pis 
and between project teams 
Deta1ls of these efforts are prov1ded in the md1v1dual detailed project descnpt1ons for the data management 
components mcluded m both the LTM and HRM projects. Because project level data IS so heterogeneous m 
nature and IS composed of a w1de variety of observational types (see Table 1m LTM data management proposal, 
wh1ch details an m1t1al effort by the AOOS data management team to assess the characteristics of md1v1dual LTM 
data collection act1v1t1es), a broad range of data management approaches are needed to manage the data 1n an 
automated, standard fash1on and to facilitate mtegration In add1t1on, the project Prmc1pallnvest1gators (Pis) 
need both flex1ble and powerful tools to ass1st them m shanng, archivmg and documenting the1r research 
products AOOS data management staff Will prov1de the pnmary support for these efforts w1th the AOOS Ocean 
Workspace, a web-based platform for Pis to post and share data sets and rapidly author meta data. The system 
w1ll be enabled w1th security authent1cat1on m order to temporarily limit access to LTM and HRM mvest1gators, 
project managers and admm1strators before data are quality controlled; non-sens1t1ve data Will be publicly 
released after quality processmg. The system Will also prov1de Pis w1th tools to generate metadata profiles that 

comply w1th nat1onal standards lmt1ally, th1s system w1ll focus on authormg FGDC metadata formats mcludmg 
tools for authonng the biological extension for taxonomic classifications and measurements. 
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NCEAS engmeers will work w1th the AOOS data team to extend the AOOS data mfrastructure to mcorporate 
add1t1onal meta data tools and catalogs that are customized for project-based data management for b1olog1cal 8t

1 data The des1gn w1ll include both tools for data access and for data contnbut1on and management by the 
part1c1patmg sc1ent1flc staff The planned AOOS Ocean Workspace (based on non-propnetary open-source 
standards endorsed by the national integrated Ocean Observmg System) will be enhanced w1th more 
b1olog1cally-onented data management tools m order to enable md1v1duals to descnbe and depos1t all ofthe1r 
heterogeneous data m a umform data repository Many tools for b1olog1cal data management, such as 
metadata generation tools (e g, Morpho), data analys1s tools (e g, R, Matlab), and synthesis tools (e g, Kepler) 
have been developed m parallel to oceanographic tools muse by IOOS, NCEAS will mcorporate these tools as 
appropnate mto AOOS systems such as Ocean Workspace, and where that does not make sense, prov1de 
mteroperabi11ty solutions that allow the appropnate tools to work w1th the AOOS mfrastructure (see Objective 6 
below) In add1t1on, the heterogeneous data collected by the LTM and HRM proJects necessitates a sophisticated 
data search and discovery system that 1s effective across data from h1stoncal and current LTM and HRM 
projects. NCEAS will build on the1r pnor work m th1s area to create a Smart Semantic Search Serv1ce that will be 
deployed as part of the AOOS mfrastructure 

Th1s mtegrat1on of tools from NCEAS contributors into the AOOS cybennfrastructure Will be conducted after a 
thorough des1gn rev1ew and cybennfrastructure development plan is JOintly assembled by AOOS and NCEAS as 
part of the m1t1al needs and solutions assessment 

Olb]ective 2. Consolidate, standardize and prov1de access to related and histone data sets that are cnt1cal for 
retrospective analys1s, synthesis and model development w1th1n the LTM and HRM programs 
Th1s task will mvolve 1solatmg and standardizing histone data sets deemed necessary for retrospective analysis 
by EVOSTC LTM and HRM program synthesis and modelmg efforts Early m the effort the EVOSTC LTM and HRM 
program researcher teams will be engaged to pnont1ze sources of relevant data deemed of h1gh value for the 
synthesis effort Data w1ll be pnont1zed by several metncs mcludmg 1ts ut1l1ty to LTM and HRM program 
syntheses as well as system-w1de synthesis efforts (ObJeCtive 7), accessibility of the data, length of t1me senes, 
sc1ent1flc Importance, quality and prec1s1on ofthe data storage format, and the cost of obtammg the data 
(d1glt1zat10n can be expens1ve) All data acqu1red through efforts ofth1s proJect w1ll be merged mto the AOOS 
data system for long term archival and access 
LTM Pis have already developed a prel1mmary I 1st of h1stoncal data sources under the1r stewardship wh1ch could 
be of potential value to the LTM program and synthesis effort (see Table 2m LTM data management proposal), 
as well as those data Pis would be mterested m gettmg access to are currently unaware of sources (Table 3m 
LTM proposal) AOOS fundmg leverages numerous data sets available through the AOOS webs1te and data 
system, mcludmg the herrmg and PWS ecosystem data sets that were standardized and made available through 
the act1ons of the PWS Hernng Portal ProJect (EVOS ProJect 070822, 080822 and 090822) 
Although data capture Will be a collaborative effort, we expect to roughly d1v1de actiVIties mto three focal sets of 
data 1) LTM and HRM data sets that are newly collected under these proJects (AOOS focus), 2) Other EVOSTC 
proJect data sets, both current and h1stoncal, that lay outside ofthe LTM and HRM proJects (NCEAS focus), and 
3) external data sets from other fundmg groups (Jomt NCEAS and AOOS focus dependmg on source) 

Ob]ective 3. Develop tools for user groups to access, analyze and v1sualize mformat1on produced or processed 
by the LTM and HRM efforts 
AOOS Will take the lead on these efforts, as descnbed m the data management DPDs for the LTM and HRM 

programs The AOOS data team will work w1th proJect mvest1gators to develop web-based data dnven tools 
based upon pnont1zat1on and d1rect1on from agency managers, outreach staff and user groups. Effective data 
summanzat1on and V1sualizat1on exposes problems, mamfests trends, and allows for h1gh-level compansons w1th 
other sources of mformat1on Data Vlsual1zat1on products are also 1deal tools to commumcate mformat1on to 
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audiences With varymg degrees of fam11ianty m meanmgful and easily understandable ways NCEAS w1ll provide 
mput and expertise mto development of these tools 

Objectove 4. Orgamze, mtegrate, analyze, and model the 20-year h1stoncal data from EVOSTC-funded projects 1n 
the spill area m preparation for LTM and HRM program and NCEAS workmg group synthesis efforts 
The current AOOS plan 1s to emphasize the capture of h1stoncal data from prev1ous stud1es related to the Exxon 
Valdez oil spill durmg the f1rst two years of the project, as well as to prepare the system to rece1ve the 
momtormg data generated durmg th1s project NCEAS w1ll collaborate w1th the AOOS team 1n order to collate, 
summanze, visualize, and mtegrate these h1stoncal data m order to prepare them for synthesis and analysis 
NCEAS has developed a group of scientific programmers who specialize m assistmg m cross-cuttmg analysis and 
modelmg, and we will employ one of these sc1ent1f1c programmmg specialists along w1th a graduate student 
assistant to collate, standardize, mtegrate, summarize, and visualize the data needed for synthesis act1vit1es. 
D1g1tal, graphical and VIsualization products generated by NCEAS from the 20-year histoncal datasets w1ll be 
used for the cross-cuttmg synthesis activities of the year three EVOSTC JOint workshop between the L TM and 
HRM programs and for the broader EVOS 1m pact syntheses descnbed in Objective 7. Products from these 
actiVIties will mclude data sum manes and Visualizations from each of the pnontized EVOSTC data sets; quality 
assurance analyses on input data to resolve issues pnor to analysis, mtegrated data products that resolve 
methodological differences to combme multiple related pnmary data sets mto long-term, cross-scale derived 
data products; and analyses of these denved products that illustrate long-term, cross scale aspects of spill 
impacts and recovery These actiVIties Will build upon the LTM and HRM program synthesis and conceptual 
ecolog1cal modelmg efforts focused on the momtormg program data. Please see the detailed project 
descnpt1ons on LTM synthesis (Holdened), LTM ecological modelmg (Hollmen), HRM synthesis (Pegau), and 
HRM modelmg for additional mformat1on, as well as the synthesis actiVIties m Objective 7 regarding cross­
cuttmg synthes1s efforts 

Olbjectove 5. Integrate all data, metadata and information products produced from th1s effort mto the AOOS 
data management system for long-term storage and public use 
The ultimate goal ofth1s project 1s to provide serv1ces to ass1st m the orgamzat1on, documentation and 
structurmg of data collected and made available via EVOS LTM and HRM proJect activ1t1es so that 1t can be 
transferred eff1c1ently to long term data archive and storage centers and made available for future use by 
researchers and other user groups Th1s task w1llleverage the AOOS cybermfrastructure, long-term fundmg and 
other act1ve data management projects bemg undertaken by that organization. Data sets produced from the 
mtegrated research effort will be served to users by extendmg ex1st1ng data access, analysis and Visualization 
mterfaces currently supported and under development by the AOOS data management team. AOOS systems 
have the capab11it1es to mgest, arch1ve and serve model output, remote sensmg and real time/archived sensor 
data streams, and, as of fall 2011, mgest and arch1ve GIS and proJect level data AOOS 1s currently developmg a 
m1rror s1te m Portland, OR to ensure long-term secunty of 1ts data and software In add1t1on, AOOS has 
pnont1zed workmg w1th state and federal agenc1es to ensure long-term access and arch1v1ng of agency data and 
mformation products 

Objective 6. Augment AOOS preservation and mteroperab11ity system With other non-1005 data systems 
through mtegration of DataONE services 
NCEAS will augment the capabilities of the AOOS data system by mcorporatmg the serv1ces that are part of the 
DataONE data federat1on 2

• These mclude open serv1ces for wntmg data and metadata, controlling access to data 
products as they are populated m the system, and serv1ces for replication and preservation of data By using the 

2 http //dataone org 
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Data ONE serv1ce framework, th1s w1ll also lmk the AOOS and IOOS system to the DataONE federation, wh1ch 
includes partners such as the U S Geological Survey, Knowledge Network for B1ocomplex1ty and NASA 
D1stnbuted Act1ve Arch1ve Centers Th1s broader federation will be cnt1calm other stages of the project, 
especially for access to satellite data dunng synthesis and analysis act1v1t1es 
In add1t1on, DataONE serv1ces mclude a comprehensive, cross-mst1tut1onal data preservation model that mvolves 
m1rrormg of data at multiple DataONE part1c1pat1ng mst1tut1ons and contmuous act1ve momtonng to ensure data 
remam valid and that adequate replication IS present even m the event of mst1tut1onal failures. In th1s project, 
we Will establish the AOOS Asset Catalog as a Member Node m the DataONE network, and thus be able to 
replicate all EVOS data to Data ONE partner mst1tut1ons to ensure longev1ty, accessibility, and val1d1ty of EVOS 
data Fundmg for these replicas will largely be supported through storage already available on the Data ONE 
network (approximately 1 2 petabytes available for replication), although exceedingly large data sets (above ten 
terabytes) will need to be discussed 

Oll]ective 7. Conduct broad synthesis act1v1t1es on EVOS 1m pacts and recovery as part of whole-ecosystem 
analysis through NCEAS workmg groups 
Smce 1995, the National Center for Ecological Analysis and Synthesis (NCEAS) 3 has been advancmg the state of 
ecological and environmental knowledge through synthetic and collaborative research that a1ms to discover 
general patterns and pnnc1ples based on ex1stmg data The prem1se at NCEAS IS that many decades of data have 
been collected that can be synthesized to produce novelms1ghts mto Important scient1f1c and soc1etal1ssues, 
and that the expertise and mformat1on resources necessary to accomplish these syntheses are latent but 
d1stnbuted throughout the sc1ence community To promote effective synthesis of environmental data, NCEAS 
has sponsored and executed more than 450 workmg groups over 15 years, many of wh1ch have had major 
sc1ent1f1c and policy Impacts (e g, changes m habitat conservation plans for endangered spec1es, and creation of 
manne reserve m1t1at1ves based on sc1ent1f1c pnnc1ples). Soc1olog1cal stud1es of the workmg groups m act1on at 
NCEAS have demonstrated major sh1fts m the culture of synthesis m ecology and gams m collaborative 
productiVIty v1a the workmg group model at NCEAS (Hackett et al. 2008). 

Desp1te decades of mon1tonng and analysis of EVOS-affected systems, there 1s st1ll a major lack of 
understandmg of o1l spill1mpacts and recovery at a hol1st1c level Many of the studies to date have been at the 
smgle spec1es level, and recovery status 1s tracked on a case-by-case bas1s In add1t1on, because all ofthe 
h1stoncal data have never been fully mtegrated, 1t has been 1mposs1ble to conduct a hol1st1c analysis of the 
effects of the oil spill and recovery of impacted reg1ons Such a holistic v1ew 1s cnt1cal to guide future momtoring 
and recovery mitiat1ves, wh1ch are expected to continue for decades NCEAS and Pis from the LTM and HRM 
programs Will conduct two holistic synthesis act1v1t1es a1med at understandmg the long-term, ecosystem-wide 
consequences of EVOS and the effectiveness of recovery 1n1t1at1ves· 

o Synthesis Workmg Group. Assessmg Ecosystem-wide, Long-Term Impacts from the Exxon Valdez 011 Spill 
o Synthesis Workmg Group. Understandmg Ecosystem Recovery followmg the Exxon Valdez Oil Spill 

The f1rst w1ll address system-w1de Impacts from EVOS, and the second w1ll spec1f1cally focus on an assessment of 
recovery of affected systems and reasons for recovery successes and fa1lures that Will assist in future recovery 

m1t1at1ves As detailed below m methods, the products from these syntheses will include a senes of reports and 
academic papers supported by synthesized data, arch1ved models and analyses, and arch1ved model outputs. 

3 http //www nceas ucsb edu 
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These syntheses Will bwld upon the more focused efforts to be conducted by the LTM and HRM programs. For 
example the workmg group on Understandmg Ecosystem Recovery will benefit from the efforts to understand 
the recovery of an md1v1dual spec1es (hernng), but expand upon that to mclude other spec1es mcludmg those m 
the LTM program It will also prov1de an opportunity to further explore the connections between environmental 
vanables to the recovery of herrmg and other spectes. Because the workmg group approach takes a more 
hollst1c approach than the md1v1dual spec1es approach proposed by the HRM program we expect that in 
answering the quest1on of Understanding Ecosystem Recovery we will provide new fmdmgs that Will gut de the 
L TM and HRM programs m the future. 

C. Data Analysis and Statistical Methods 
Data Management and Infrastructure Methods 
The overarchmg strategic plan for the AOOS data system is descnbed m detail in both the LTM and HRM data 
management detailed project descnpt1ons It involves 1mplementmg an end-to-end technological solution wh1ch 
allows data and mformat1on to be channeled and d1st1lled mto user-fnendly products wh1le simultaneously 
enablmg the underlymg data to be ass1m1lated and used by the emergmg external data assembly systems. AOOS 
will lead the development ofthts system, With NCEAS contributmg to the design and 1mplementat1on, 
particularly m areas where dealmg w1th data heterogeneity IS paramount, such as semantic search The system 
has four t1ers. 1) data, models and metadata; 2) mteroperab1llty systems wh1ch facilitate data search, query and 
delivery, 3) an asset catalogue and Smart Semantic Search Services; and 4) user applications that are web-based. 
The mtended result IS the fac1lltat1on of rap1d data d1scovery, Improved data access, understanding, and the 
development of knowledge about the physical and b1olog1cal marme environment Th1s system meets all the 
standards of the national Integrated Ocean Observmg System 

The asset catalog developed by AOOS Will provtde an mdex of all project data and prov1de d1rect connections to 
other Alaska data systems as well as those of the national Integrated Ocean Observmg System and Global Ocean 
Observmg Systems The analysts and synthesis actiVIties descnbed m th1s proposal however, will also need 
access to a much broader set of data available not only from AOOS and IOOS, but also from other federated data 
systems such as NASA's Earth Sc1ence Data Information System (ESDIS) and the Earth Observmg System 
Clearmghouse (ECHO) NCEAS engineers w1ll work With the AOOS data team to enhance the AOOS asset catalog, 
m particular by llnkmg 1t to the DataONE federated catalog, thereby prov1dmg access to non-IOOS data, such as 
MODIS and other satellite data managed by DataONE Member Nodes Th1s lmkage Will requ1re NCEAS to extend 
AOOS data systems to be compatible wtth the mteroperable web serv1ces framework used by DataONE Current 
and emergmg AOOS web services will be harmonized wtth DataONE serv1ces to allow applications to connect to 
the asset catalogue and get access to the underlymg descrrpt1ons of all known data sources Thus, EVOSTC data 
wtll be directly mcorporated at the nat1onal and global scales mto both the IOOS oceanographic data network as 
well as other data federations v1a DataONE, thereby greatly expandmg agency and pubhc access. When 
complete, all data depos1ted m the AOOS system will also be replicated to part1c1patmg DataONE member 
nodes, which are contmuously momtored for ava1lab1llty and mtegnty to enable long-term data preservation 

Due to data heterogeneity, data discovery IS difficult for complex, mult1d1menstonal and cross-disctplmary data 
that will be collected by the LTM and HRM program research teams The AOOS system mcorporates a metadata 
authonng tool that mcludes extens1ons for b1olog1cal metadata. In th1s project, NCEAS and AOOS Will expand on 
that system and bu1ld Smart Semantic Search Services that understand the sc1ent1f1c content of data to 1m prove 
the effectiveness of data searches. The NCEAS team has pioneered a semantic sc1ent1fic observations model that 

allows scientists to precisely discover measurements of interest and subset data to only mclude observations 
relevant to their stud1es NCEAS developed the Extensible Observations Ontology (OBOE, Madm et al. 2008) to 
enable semantiC search and access serv1ces that facthtate much h1gher precision and recall than have been 
posstble With trad1t1onal metadata-dnven systems We w1ll mcorporate these semantic search serv1ces into the 
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AOOS Tier 3 asset catalog, and help to develop the catalog so that semantic markup of data on 1ngest 1s eas1ly 
accomplished. Thus, m add1t1on to managmg mformat1on about data ava1lab11ity and access methods, the asset 
catalogue will also contain ontolog1es that map source data descnpt1ons and metadata to a common set of 
mternally stored terms w1th stnct defimt1ons. Th1s mappmg will allow users to eas1ly locate related sets of 
mformat1on Without havmg expl1c1t knowledge of the mternal nammg conventions of each data-prov1dmg 
agency The development of an mternal ontology w1ll also enable future endeavors to connect the asset 
catalogue to global ontologies m the semantiC web Because the asset catalogue contains a semantiC defm1t1on 
of data sources and maps all known data sources to a common defm1t1on, applications can be developed wh1ch 
connect users to vast arrays of data through s1mple but powerfulmterfaces 

Collaborative Synthesis and Analysis Methods 
Two workmg groups cons1stmg of LTM and HRM program Pis with add1t1onal nationally renowned sc1ent1sts will 
undertake a broad synthes1s of the 20-year data set from EVOSTC-funded projects and other sp1ll area 
mon1tonng to 1m prove our assessment of 1m pacts and recovery associated w1th the EVOS 
o Synthesis Working Group Assessmg Ecosystem-wide, Long-Term Impacts from the Exxon Valdez Oil Spill 
o Synthesis Workmg Group Understandmg Ecosystem Recovery followmg the Exxon Valdez Oil Spill 
The working group syntheses will bUild on and expand programmatic syntheses conducted under the proposed 
LTM and HRM programs 

NCEAS has an extens1ve h1story of convenmg h1ghly productive synthesis activities through 1ts use of a workmg 
group model, mvolving face-to-face meetings and ongoing VIrtual collaboration supported by the Center 
(Hackett et al 2008) Under th1s successful NCEAS model, comm1tted workmg group part1c1pants conduct 
relevant analys1s and modelmg on a contmuous bas1s for approximately two years, punctuated by penod1c 
workmg meetmgs to come to consensus and dnve further work by part1c1pants The momentum of the group IS 
mamtained by postdoctoral fellows, funded by th1s proposal, that res1de at NCEAS, workmg on the group's 
analysis, modelmg, and other synthesis tasks wh1le bemg able to take advantage of the computational and 8 
analytical support serv1ces ava1lable at NCEAS Workmg Groups are composed to represent a wide variety of 
sc1ent1f1c expert1se, mcludmg both sc1ent1sts that are closely mvolved m the problem at hand, as well as 
researchers from adjommg d1sc1plmes that help broaden the sc1ent1f1c perspective of the group In add1t1on, 
Workmg Groups typically mclude a mix of more semor sc1ent1sts and younger sc1ent1sts that are eager to d1ve 
mto the requ1red analys1s and modeling act1v1ties Although all travel expenses are pa1d for by the project, 
Workmg Group partiCipants serve voluntanly on these workmg groups, makmg the act1v1t1es especially cost 
effect1ve 

To m1t1ate these Work1ng Group act1v1t1es, NCEAS w1ll orgamze and constitute the groups durmg year two, and 
workmg group act1v1t1es will commence m year three Workmg group leaders will be selected for the1r 
knowledge of the 1ssues at hand as well as the1r ability to effectively motivate a group of up to 14 other workmg 
group part1c1pants We would expect that many of the Pis from the L TM and HRM programs would be 
partiCipants m the synthesis workmg groups along w1th nationally renowned experts m population and 
commumty modelmg, ecosystem modelmg, and coupled whole-system analysis. In addition, because NCEAS 1s 
already runnmg a workmg group on ecotox1cology assoc1ated w1th the BP Deepwater Honzon spill 4

, we would 

expect sigmf1cant coordmat1on and cross-pollmat1on with these new EVOS synthesis groups 

Based on the preparatory data analysis and modelmg conducted to assemble and mtegrate the 20-year 
h1stoncal data set w1th available current data from the LTM and HRM program syntheses (see ObJeCtive 4), 

4 Anderson, Cherr, and Peterson, Ecotox1cology ofthe Gulf Oil Spill A holistic Framework for Assessmg Impacts 
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NCEAS will work w1th the leaders of the "Assessing Impacts" and the "Understandmg Recovery" workmg groups 
to outlme an 1n1t1al set of goals and deliverables for each of the two workmg groups At a mmimum, each group 
Will produce a comprehensive synopsis report of results from analysis and modelmg of the 1m pacts and recovery 
m the h1stoncal and current data that will be wntten into a senes of papers targetmg both the sc1ence and 
management commumt1es. The groups will also prov1de mput to the LTM and HRM program teams on 
recommendations for evolution ofthe EVOSTC-funded momtonng efforts beyond the 1n1t1al 5-year p,rograms All 
analyses, models, results, and data backing these conclusions will be published alongside these papers m the 
sp1nt of open science and to max1m1ze reproducibility of the results (see the prev1ous NCEAS Global Manne 
lmpacts 5 synthesis for an example of th1s type of output) The actual synthesis act1v1t1es and products w1ll be 
selected by workmg group partiCipants and dnven by the data analysis and modeling to maxrmrze workmg group 
effectrveness and the relevance of therr products However, example synthesis actrvrtres mrght mclude cross­
scale analysrs of the relatronshrp between oceanographic processes and the recovery of forage fish, meta­
analysis of the relatronshrp between extent of InJury and extent of recovery for organrsms crossmg taxonomrc 
groups (e.g, mammals, brrds, frsh, plankton), and, performance of forecastmg of cross-trophic recovery 
scenanos m light of observed population trends 

D. Description of St1.11dy Area 
The study area for thrs project wrllrnclude the entrre EVOS sprll affected area The north, east, south, and west 
bounding coordrnates of thrs area are 59.767, -145 837, 61 834, and -154 334 

IE. CoordlinatioR11 aR11d Co~~a!JoratioR11 with the IP'rogram 
We propose to Integrate the efforts 1n thrs project as an addrtronal part ofthe mult1-d1scrplrnary "Long-Term 
Momtorrng of Manne Condrtions and Injured Resources and Serv1ces" program proposal submitted by 
McCammon et al to the EVOSTC The proJect represents a collaboration among AOOS, NCEAS, and the other 
LTM and HRM scrence project Pis both for rndrvrdual program data management and rn developrng syntheses 
that connect rndrvidual proJect results. 

Regarding the data management aspect, AOOS brrngs extensrve experrence with creatron, collatron, and access 
to extensrve oceanographic (physrcal, chemrcal and biological) data throughout Alaska, as well as a varrety of 
vrsualrzatron tools and products for resource managers and marrne stakeholders Its 1n1t1al focus has been on 
servrng up real-trme sensor and remote sensrng data and forecast models A new applicatron rn October 2011 
wrllrnclude the abrlity to query, drscover and access proJect level and GIS data sets In addrtron, AOOS brrngs a 
sigmfrcant level of leveraged resources, regronal data management projects and partnershrps to thrs effort, 
whrch could not be accomplished for the budgeted amount wrthout these leveraged resources These rnclude 
funded proJects for the Alaska Ocean Observrng System's Ocean Data Portal, the Prrnce William Sound Scrence 
Center, Northern Forum/USFWS Seab1rd Data System, the Alaska Department of F1sh and Game, and the Cook 
Inlet Regronal C1t1zens Advrsory Council 

NCEAS brrngs complementary skrlls to the data management efforts. They have extensrve expertrse rn 
cyberrnfrastructure systems for synthetrc envrronmental scrence (c f, Rerchman et al. 2011, Jones and Grres 
2010, Jones et al. 2006) NCEAS has developed software systems supportrng long-term data preservation and 
sharrng, rs a leader rn meta data systems for scrence data, and 1s a progemtor of the DataONE 6 rnteroperabrlity 
framework to create a global data federatron for open access to screntrfrc data NCEAS' focus on proJect-level 
data management for hrghly heterogeneous data allow the management of current and legacy data that are 

5 http //www nceas ucsb edu/globalmarme 
6 http //dataone org 
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cnt1cal to synthesis but that often are not captured by large-scale agency data systems, such as the E05DI5 
program or the 1005 program. Thus, the Initiatives at NCEA5 for captunng complex but smaller-scale b1olog1cal 
and phys1cal data will be an effect1ve complement to the ocean observatory data management systems that are 
provided by A005. 

The syntheses efforts of the LTM, HRM, and NCEA5 programs are to be synergistic. The syntheses of the LTM 
and HRM programs are expected to be program focused The NCEA5 workmg group syntheses efforts w1ll budd 
upon and augment the programmatic syntheses of the LTM and HRM programs by usmg a larger-scale synthesis 
of h1stoncal and current monitonng data to provide an assessment of the overall ecosystem 1m pacts of and 
recovery from the EV05 There 1s couplmg between the LTM and HRM programs m that the environmental 
factors important to hernng survival are pnmanly collected m the LTM program and hernng represent an 
Important factor m controllmg the upper trophic level observations of the LTM However, the collaboration w1th 
NCEA5 will allow a more hol1st1c v1ew of how the fmdmgs of these programs are connected not only to each 
other, but w1th other types of research bemg conducted The LTM and HRM program syntheses and personnel 
are expected to be an Important resource for the NCEA5 efforts to budd upon In turn the NCEA5 led efforts will 
prov1de new perspectives to help gUide future LTM and HRM efforts It should be noted that the success of the 
NCEA5 efforts depends on the part1c1pat1on of members of the LTM and HRM programs because of the1r 
mt1mate knowledge of the ecosystem w1thm the EV05 affected reg1on 

m. CV's/RIESIUMIES- p~ease see appen1dnx 2 

IV. SCHIEDIUliE 

A. IPro]ect Mn~estones 

Olbjednve 1. Prov1de data management oversight and serv1ces for EV05 L TM project team data centnc act1v1t1es 
that mclude data structure opt1m1zat1on, metadata generation, and transfer of data between project teams 
Thts objective will be addressed by AOOS and NCEAS throughout the enttre span of the project and wtll follow the 
annual cycle of fteld data collectton and analysts by pnnctpal mvesttgators NCEAS milestones wtll mclude 
mcorporatton of project-speciftc data management tools mto the Ocean Workspace and development of Smart 
Semanttc Search Servtces for data discovery. 
Olbjectnve 2. Consolidate, standardize and prov1de access to study area data sets that are cnt1cal for 
retrospective analys1s, synthesis and model development 
Thts objective wt/1 be primarily met by AOOS and NCEAS by the fourth quarter of year two of the effort 
(September 2013) However, AOOS wtll contmue to add data to the system throughout the enttre life of the 
project, and NCEAS wtll contmue to add data as needed by synthesis efforts through year4. 
Ob]ectnve 3. Develop tools for user groups to access, analyze and v1sualize mformat1on produced or processed 
by the LTM and HRM efforts. 
For AOOS, see mtlestones m L TM and HRM detailed project descnpttons For NCEAS, analysts and vtsualtzatton 
tools that are mcorporated mto the system wtll be available at the end of year 2 when other software 
deltverables are produced. 
Objective 4. Integrate all data, metadata and information products produced from th1s effort mto the A005 
data management system for long-term storage and public use. 
Thts objecttve wtll be addressed throughout the enttre span of the project. The AOOS data system ts to serve as 
the vessel to capture all project level data produced through thts effort m addttton to those datasets salvaged to 
inform the htstonc synthests effort. Thts task wtll be ongomg as long as the program ts producmg or acqumng 
addtt10nal data. 
Objectnve 5. Prov1de preservation and interoperabd1ty w1th other non-1005 data systems through mtegrat1on of 
DataONE serv1ces 
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Initial integration with Data ONE will occur m year 1 w1th a prototype release in Quarter 4, and a fmal release of 
DataONE serv1ces m year 2 Quarter 4 Once operational, data will contmue to be replicated to Data ONE as they 
are produced throughout the span of the project 
Objective 6. Orgamze, integrate, analyze, and model the 20-year h1stoncal data from EVOSTC-funded projects 
and other momtonng 1n the spill area in preparation for LTM and HRM program and NCEAS working group 
synthes1s efforts 
Histoncal and newly generated data will be collated throughout years 1 and 2, with integration and modeling of 
these occurring as they are collated. Data and modeling summaries will be posted in Quarter 4 of year 1, and the 
complete h1stoncal data set Will be available m Quarter 4 of year 2 NCEAS workmg groups will continue to 
mtegrate the data used in the1r synthesis actiVIties with new data from L TM and HRM projects as 1t becomes 
available during years 3 and 4. 
Objective 7. Conduct broad synthesis activities on spill impacts and recovery as part of whole-ecosystem 
analysis through NCEAS working groups 
Organization of synthesis actiVIties will begm in year 2, with working group meetings and synthesis activities 
occurring throughout years 3 and 4. PublicatiOns and final analyses and conclusions of working groups will be 
produced in year 5, but we expect some of the publications m earl1er years. 

lB. Measii.Jiralble Projec11: lasks 

FY14 151 Quarter (IFelbnJJary 1, 14 to Janll.lary 31, 15) 
February Assess year 2 datasets and metadata submitted to AOOS 
February F1nalize user access tool work plan vers1on 1 and initiate development 

IFY14 2"d Quarter 
May 
Summer 

IFY14 3rd Quar1ter 
FY14 41

h Quarter 
November 
December 

Part1c1pate 1n annual HRM program PI meet1ng 
EVOSTC workshop w1th LTM and HRM programs supported by LTM and HRM synthesis 
reports and NCEAS historical data synthes1s 

Part1c1pate 1n LTM program PI meet1ng 
Create synopsis of FY14 synthesis WG meetmgs, draft publications 

IFY15 151 Quarter (felbnuary 1, 151to .laruoary 31, 16) 
February Assess year 3 datasets and metadata submitted through AOOS 

FV15 2rd Q11.11arter 
May 

FY15 3rd Quar1ter 
August 

IFV15 41
h Quarter 

November 
December 

Part1c1pate 1n annual HRM program PI meeting 

Submit mput for f1ve-year plan for FY17-22 

Part1c1pate 1n LTM program PI meetmg 
Create synopsis of FY15 synthesis WG meetings, draft and submit publications 

IFY16 151 Quarter (IFelbrll.lary 1, 161to .lamuary 31, 17) 
February Assess year 4 datasets and metadata submitted through AOOS 
March Contmue working on acceptance of synthesis group publications 
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FY16 4th Quartell' 

November 
December 

V.IBUDGIE1 

Part1c1pate 1n L TM program PI meetmg 

F1nallze all synthesis group papers and products 

Budget Form (Attached) 
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FY14 PROGRAM PROJECT 

PROPOSAL FORM - A.4 

Project Title: Long term monitoring: Program management component - Science Coordination and Synt hesis for t he 

Long Term Monitoring Program 

Project Period: February 1, 2014-January 31, 2015 

Primary lnvestigator(s): Kris Holderied, NOAA Kasitsna Bay Laboratory, Kris.Holderied@noaa.gov, 907-235-4004, 

2181 Kachemak Drive, Homer, AK 99603 

Abstract: This project is part of the integrated Long-term Monitoring of Marine Conditions and Injured Resources and 

Services submitted by McCammon et al. Long-term monitoring has been implemented with in the Exxon Valdez Oil 

Spill (EVOS)-affected region under a variety of organizations and programs. However, many of these efforts have 

been conducted independently, with emphasis on monitoring of single species or within individual disciplines. By 

explicitly providing for science coordination and syntheses of data from our long-term monitoring program, as well as 

incorporating an interdisciplinary framework into program development and implementation, we seek to improve 

open access to multi-disciplinary data and promote use of integrated information from the entire program for both 

research and resource management in the EVOS-affected region. The science coordination and synthesis component 

of our integrated program improves linkages between monitoring in different regions as well w ithin a given region, as 

a way to better discern the impacts of environmental change on restoration and continued recovery of injured 

resources. Science coordination includes facilitating program planning and sharing of information between principal 

invest igators, developing annual reports on the science program, and coordinating ongoing evaluation of the overall 

program. Science synthesis efforts helps integrate information across the ent ire program and is closely coordinated 

with the conceptual ecological modeling and data management teams in our integrated program. 

Estimated Budget: 

EVOSTC Funding Requested: 
....-- -

FY12 FY13 FV14 FY15 FY16 TOTAL 

$123.5 $139.0 $148.3 $146.1 $151.6 $708.5 

---.J 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 
.--- -

FV12 FV13 FY14 FY15 FY16 TOTAL 

Date: August 29, 2013 
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~. NIEIED IFOR lfiHIIE IPRO.IIEClf 

A. Statement of IP'rolb~em 

In the two decades followmg the Exxon Valdez oil spill (EVOS), and after extensive restoration, research and 

momtoring efforts, 1t has been recogmzed that full recovery from the spill will take decades and reqwres long­

term momtonng of both the InJUred resources and factors other than residual o1l that may contmue to 1nh1blt 

recovery or adversely 1m pact resources that have recovered Momtonng mformat1on 1s valuable for assessmg 

recovery of InJUred spec1es, manag1ng those resources and the serv1ces they prov1de, and mforming the 

commumt1es who depend on the resources In add1t1on, long-term, consistent, scientific data 1s cnt1cal to allow 

us to detect and understand ecosystem changes and sh1fts that directly or md1rectly (e g through food web 

relat1onsh1ps) mfluence the spec1es and serv1ces InJured by the spill. 

An mtegrated momtormg program requ1res mformat1on on environmental dnvers and pelag1c and benthic 

components of the marme ecosystem Additionally, wh1le extens1ve momtonng data has been collected thus far 

through EVOS Trustee Council (TC)-funded proJects as well as from other sources and made publicly available, 

much of that mformat1on needs to be assessed holiStically to understand the range of factors affecting md1V1dual 

spec1es and the ecosystem as a whole lnterdJsc1plmary syntheses of h1stoncal and ongomg momtormg data are 

requ1red to answer remammg questions about the recovery of InJUred resources and impacts of ecosystem 

change. 

The overarchmg goal of the long-term momtormg program 1s to prov1de sound sc1ent1flc data and products to 

mform management agenc1es and the public of changes m the environment and the 1m pacts of these changes 

on InJUred resources and serv1ces The sc1ence coordmat1on and synthesis effort support th1s goal by 

documentmg the overall sc1ence mon1tonng program, 1mprovmg mformat1on shanng between Pis and with the 

hernng program, ass1stmg m development of multJ-diSCiplmary datasets and tools, and mformmg an ongomg 

evaluation of the long term momtormg program's effectiveness and pnont1es m meetmg EVOS TC goals. 

B. SIUimmary of IP'm]ect to Date 

We have focused our efforts on developmg program integrat1on and visualization tools and have contmued 

workmg on the coordmat1on aspect of the program ProJect milestones that have been met m the prev1ous year 

of the program mcluded a) development of an mteract1ve shared work calendar, b) updates and Improvements 

to ocean workspace that facilitates use by program part1c1pants mcludmg prov1dmg trammg opportun1t1es and 

assistance w1th metadata development and data sharmg, c) development of an mtegrated 'trend card' 

framework to fac1l1tate data sharmg w1thm and outs1de the program, d) plannmg of the annual meetmg 

mcorporatmg synthesis work with the Hernng Research and Momtonng group, mcludmg a t1me-senes 

workshop. We have also begun work on external program mtegrat1on w1th the North Pac1f1c Research Board 

programs and sc1ence synthesis w1th the herring program A sc1ence coordmator, Tammy Neher (see attached 

CV), was h1red and began working 1n the Gulf Watch Alaska program m late March Th1s pos1t1on prov1des a 

facilitator for commumcation, integration, and synthesis both w1thm the program and to outs1de ent1t1es 

~t IPIRO.IIECl' DIES~GN 

A. Olb]ectoves 
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1. Improve communication, data sharing and coordmated field work planning between pnncipal investigators 

(Pis) of the individual monitormg projects, as well as w1th other agencies and research organizations, 

2 Improve and document integration of science monitoring results across the L TM program - workmg w1th the 

Pis, data management and modeling teams as well as other agenc1es and research organrzations; and 

3 Improve communication of monitoring information to resource managers and the public through data 

synthesis and v1sual1zation products and tools- workmg w1th the data management, conceptual ecolog1cal 

modelmg and outreach teams, as well as other agenc1es and research organrzat1ons 

Sc1ence coordination and synthesis efforts are closely coordmated with and mformed by our LTM program 

admm1strat1on, data management, conceptual ecological modelmg and outreach efforts, as well as by planning 

and results from the EVOSTC-funded herrmg program. As outlined m the proposal submitted by McCammon et 

al., the sc1ence synthesis effort of our LTM program helps f1ll a coordmat1on gap between sc1ence and 

monrtormg programs in the spill-affected reg1on, spec1f1cally mcludmg the North Pacific Research Board (NPRB) 

Gulf of Alaska Integrated Ecosystem Research Program (GOAIERP), the Nat1onal Park Service (NPS) Inventory and 

Monrtonng Program, other agency monitonng programs, separately-funded projects of the Alaska Ocean 

Observmg System (AOOS), and mult1-agency and university collaborative programs such as the Geographic 

Information Network of Alaska (GINA), Alaska Statewide D1g1tal Mappmg lnrt1at1ve (SDMI) and Landscape 

Conservation Cooperatives (LCCs). 

lB. P'mcedq,ura~ and Sde0111tofk Metl"lods 

Kris Holdened serves as the science lead for the LTM program and contnbute approximately one month of m­

kind labor to program coordination and synthesis efforts. A full-t1me sc1ence coordinator was h1red m March of 

th1s year to conduct the bulk of sc1ence coordmat1on and synthes1s efforts proposed Labor rates for the sc1ence 

coordmator are escalated by approximately 3% each year. Funding IS also requested for off1ce space, computers 

and supplies for the science coordmator and travel for the sc1ence lead and sc1ence coordmator. Please see 

detailed budget subm1ss1on for add1t1onalmformat1on 

Objective 1· Improve data sharmg and coordinated field work planntng between Pis of the md1v1dual monitoring 

projects, as well as with other agenc1es and research orgamzat1ons 

a. Coordmate w1th Team Lead, Pis, admmstrative team and EVOSTC staff on overall LTM program planning, 

reportmg and evaluation. 

b Plan agenda and facilitate annual PI meetmg. Meeting logistics will be handled by the admm1strative team. 

c Develop and mamtam ongomg f1eld work schedule for postmg on LTM program webs1te. 

d. Coord mate w1th the herrmg program lead on program 1mplementat1on and JOint mformat1on needs 

e. Coordmate With groups outs1de the LTM program (NPRB GOAIERP, NPS, GINA, LCCs etc.) on Joint synthesis of 

information. 

Objective 2: Improve and document mtegrat1on of science monitormg results across the LTM program 
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a. Prepare annual and fmal reports on overall sc1ence momtonng effort, workmg w1th the LTM lead (M 

McCammon), Admm1strat1on team, Pis, data management team, and outreach team. 

b. Ass1st data management and conceptual ecological modelmg teams w1th h1stoncal data synthesis lmt1al 

emphasis will be on t1me senes w1thm the LTM program, and then expand to other t1me senes. Level of effort 

requ1red will be evaluated after year 1 

c Coordinate development of a momtormg data synthesis report for Year 3 JOint workshop between LTM and 

herrmg programs. 

d Help plan and facilitate Year 3 mtegrated workshop between LTM and hernng programs w1th LTM lead, 

admm1strat1ve team, EVOS TC staff, and herrmg program lead 

e Coordinate w1th Pis to Improve mtegrat1on of multJ-dJscJplmary momtonng actJVJtJes w1thm geographic 

reg1ons (PWS, outer Kenai Penmsula coast, lower Cook Inlet) and of momtonng w1thm smgle dJscJplmes between 

different reg1ons 

f AssJst m development of conceptual ecological models w1th the modeling team, herring program lead, and 

outs1de groups 

ObJectiVe 3 Improve communication of momtonng information to resource managers and the public through 
data synthesis and VIsualizatiOn products and tools 

a. Work With data management team, modelmg PI, and outreach team to develop data exploration and 

visuaiJzatJon tools lmtJal focus will be to mvest1gate and implement s1mple tools that are already bemg used m 

other momtonng programs One example would be a s1mple web-based trend analysis and s1te companson 

visualization tool for phys1cal oceanographic data 

b Ass1st m outreach of conceptual ecological models w1th the modelmg team, hernng program lead, outreach 

team, and outside groups 

c. Ass1st w1th mternal "beta" testmg of JnJtJal data visualizations and tools developed by the data management 

team 

d Network w1th other momtonng programs and reg1onal stakeholders to 1dent1fy mformat1on needs that may 

be met by 1m proved data vJsuaiJzatJon tools for the L TM program data 

Coordmat1on 

As descnbed m detailm the sum manes for the environmental dnvers, benthic and pelagic component plans m 

Appendix 1 of the proposal submitted by McCammon et al , the momtonng efforts under this program are 

closely coordmated With existing momtonng by other agenc1es and research orgamzat1ons We are working with 

several program managers and scJentJsts m these momtormg programs as part of the synthesis effort Some are 

partJcJpatmg as pnnc1pal or collaboratmg mvest1gators m the program and others are shanng data and 

coordmatmg on momtonng protocols. Some examples mclude the NPRB GOAIERP, the Alaska Ocean Observmg 

System's GOA programs, Nat1onal Park Serv1ce Inventory and Momtormg Program, Kachemak Bay Research 
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Reserve System-Wide Monttonng Program, Cook Inlet and Prince Wilham Sound Regtonal Cittzens Advtsory 

Counctl monrtormg programs, U S F1sh and W1ldhfe sea otter surveys, small mesh trawl ftshery surveys 

conducted by NOAA Natrona! Marine Fishenes Serv1ce (NMFS) and the Alaska Department of Ftsh and Game 

(ADF&G) and new oceanographic monrtonng to be conducted by the NMFS Kod1ak Laboratory. 

Please also see work plans for mdtvtdual monrtonng projects, data management efforts and conceptual 

ecolog1cal modelmg efforts for more mformation on the spec1f1c sc1ent1f1c and data handling procedures and 

methods that w1ll be used w1thm our proposed LTM program. 

Synthesis 

Necessanly, the mrt1al priorities for sc1ence synthesis is to support mtegration of data collected by project Pis 

durmg the initial 5-year program as well as of historical data collected under the same programs m the past We 

are 1n the process of catalogmg and indexmg many of the available histoncal datasets and developmg a catalog 

of peer rev1ewed literature usmg the mteractive Medelay software package to share literature. The sc1ence 

synthesis and data management teams work together on th1s effort We recognrze the need to also mtegrate 

data from other research and monrtormg programs such as those listed above, and are doing so to the extent 

possible wtthm the amount of funds available for the long-term monitoring program. Our data management 

program ensures that these other sc1ence programs have ready access to mformat1on from all projects m our 

monrtormg program 

C. Data Ana~ysis and Statistical Methods 

Please see the deta1led project descnptions for the Data Management and Conceptual Ecologtcal Modeling 

components of the mtegrated long-term monrtonng proposal by McCammon eta! for deta1ls on proposed data 

analyses. As descnbed above, mtegration of data between multi-diSCiplinary projects and helpmg to provtde 

Improved access to that information by Pis, resource managers, coastal planners, the research community and 

the general public Will be the pnmary focus of the program-wide sctence synthesis effort 

D. Description of Study Area 

The study area mcludes all areas 1dent1fied for projects m the environmental, pelagic, and benthic monitoring 

components of the mtegrated program "Long-Term Monrtonng of Manne Cond1t1ons and Injured Resources 

and Services" submitted by McCammon et. al 

IE. Coordination and Collaboration with the Program 

The pnmary goals of the LTM program science coordmatton and synthesis efforts are to· 

1) support coordmat1on between the EVOSTC-funded LTM projects, 2) fac1htate coordinatron wrth the EVOSTC­

funded hernng program, and 3) support collaboratrons with other efforts, mcludmg state and federal agency 

operations and research programs funded by other organrzations such as NPRB Please see above sectrons and 

the schedule below for detarls 

m. CV's/RESUMES- please see appendix 2 
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~V. SCHEDULE 
A. Project Milestones 
Most milestones for the sc1ence coordination and synthesis effort will be met each year in an ongoing process 
Objective 1. Improve data shanng and coordinated field work planning between project Pis and other 

agenc1es and research organrzat1ons 
Annual PI meetings to be conducted each year (tentatively in November) 
lmtwl coordmated field work schedule 
LTM program update at Alaska Marine Science Symposium each year 
Annual L TM proposed work plan submission to be met by August of each year 

Ob]ective 2 Improve and document rntegrat1on of sc1ence monrtorrng results across the LTM program 
Annual L TM progress report submission to be met by August each year 
lmtial synthesis of histoncal data available in digital format from LTM projects to be met by 
September 2013 

Data synthesis report for Year 3 JOint workshop to be met by October 2014 

Objec11:ive 3. Improve communrcat1on of monrtoring rnformation to resource managers and the publ1c 
through data synthesis and v1sual1zat1on products and tools ' 
Development of 1mtwl tool 
Workshops and Integrated discussion groups held each year. 
(see Data Management project descnpt1on for add1t1onal milestones) 

18. Measurable Project Tasks 

fY 14, 1st quarter (Febrii.BaD"'/1- May 31, 2014) 
Facilitate JOint workshop between LTM and herring program Pis (replaces annual PI meetmg) 
Continue to ass1st development of new data visualization and access tools 
Attend Alaska Manne Science Symposium and provide update on L TM program 
Submit report on updated synthes1s of h1stoncal data. 
Submit proposed work plan for FFY 15 
Submit annual report on monitoring efforts in the LTM program 

V.IBUDGET 
IBuclget Form (Attached) 
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• FY14 PROGRAM PROJECT 

PROPOSAL FORM - A.S 

Project Tit le: Long-term Monitoring: S~nthesis and ConceQtual Modeling - Conceptual Ecological Modeling 

Project Period: February 1, 2014- January 31, 2015 

Primary lnvestigator(s): Tuula Hollmen, Alaska Sea life Center and University of Alaska Fairbanks, PO Box 1329, 

Seward, AK 99664; Phone: 907-224-6323; Fax 907-224-6320; Email: tuulah@alaskasealife.org 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured 

Resources and Services submitted by McCammon et. al. Under this research project, we will develop 

conceptual ecological models to support the synthesis and planning relating to the long term monitoring 

program in Prince William Sound, outer Kenai coast, and lower Cook lnlet/Kachemak Bay. To develop 

these models, we will summarize system components, processes, and influences into a synthetic 

framework. The conceptual models will assist in identification of data needs and development of further 

long term monitoring priorities, and support ecosystem based understanding, monitoring, and 

management of resources within our study area. The conceptual models will also provide guidance for 

development of numerical and quantitative models of system function and responses to external 

influences. Finally, the conceptual models will provide a communication tool among scientists, resource 

managers, policy-makers, and the general public, and wi ll offer outreach opportunities for our project by 

using data visualization and interactive web-based tools. Development of conceptual ecological models is • a multi-step, iterative process, responding to evolving understanding of the structure and dynamics of the 

system by revising and refining models throughout the process. Specific steps of the process involve: 

defining goals and scope of the modeling, summarizing current understanding of system structure and 

processes, defining environmental and anthropogenic influences included in the modeling, development 

of relevant hierarchies and submodels, refining models with increased understanding of system function, 

and development of interactive and visualization tools to provide methods to use models for long term 

planning, development of hypotheses, data exploration, and outreach. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 FY14 FYlS FY16 TOTAL 

$83.1 $91.9 $95.6 $78.6 $81.9 $431.0 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FYl S FY16 TOTAL 

Date: August 23, 2013 
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I. NIEIED fOR TIHIE PROJIECT 
A. Statement of Pmblem 

In the two decades followmg the Exxon Valdez oil sp11l (EVOS), and after extens1ve restoration, research and 
momtoring efforts, It has been recogmzed that full recovery from the sp1ll will take decades and requires long­
term momtor~ng of both the InJUred resources and factors other than res1dual 011 that may contmue to mh1b1t 
recovery or adversely 1m pact resources that have recovered. Momtor1ng mformat1on 1s valuable for assessmg 
recovery of InJured spec1es, managmg those resources and the serv1ces they prov1de, and mformmg the 
communities who depend on the resources In add1t1on, long-term, consistent, scientific data 1s cr1t1cal to allow 
us to detect and understand ecosystem changes and sh1fts that directly or md1rectly (e g. through food web 
relationships) influence the spec1es and serv1ces InJUred by the spill. 

An integrated momtoring program requ1res mformat1on on environmental dr1vers and pelagic and benthic 
components of the marine ecosystem Additionally, wh1le extens1ve momtor1ng data has been collected thus far 
through EVOS Trustee Council-funded projects as well as from other sources and made publicly available, much 
of that mformat1on needs to be assessed holistically to understand the range of factors affectmg md1v1dual 
spec1es and the ecosystem as a whole lnterdlsc1plmary syntheses of h1stor1cal and ongomg monitormg data are 
needed to answer remammg questions about the recovery of InJUred resources and 1m pacts of ecosystem 
change 

We propose to develop and Implement a long-term momtor1ng program that meets the need for information to 
gUide restoration act1v1t1es, mcludmg data on the status and cond1t1on of resources, whether they are 
recovering, and what factors may be constrammg recovery The ultimate goal of the long-term momtormg 
program 1s to prov1de sound sc1ent1f1c data and products to mform management agenc1es and the public of 
changes m the env1ronment and the 1m pacts of these changes on InJUred resources and serv1ces. 

The conceptual ecolog1cal modelmg component of our study plan Will prov1de a framework for 1 exploration, • 
understandmg, and synthesis of key components and processes of our study system, 2 refmement and 
development of further monitoring strateg1es, and 3. development of outreach and commumcat1on tools among 
sc1ent1sts, managers, general public, and other mterested part1es The conceptual models are developed to 
support the synthesis of data and to serve as a framework and gUide for development of momtor1ng pr1or1t1es, 
to meet the overall goals of the long term momtormg program 

lB. S1.1mmary of Project to Date (if applicable) 
ProJect tasks and milestones as outlined m the proposal have mcluded development of goals for conceptual 
models, 1dentlf1cat1on of data and system components for the modelmg, assembly of a modelmg team, 
facil1tat1on of a modelmg workshop to obtam PI mput, des1gn of draft conceptual models, development of data 
VIsualization tools for model components, and preparation of progress reports. 

It PRO.JIECT DESiGN 

A. Objectives 
1 Develop conceptual ecological models, summanzmg key components, processes, and functions of the 

study system 
2 Develop computer applicatiOns and web-based mterfaces for interactive data exploration and 

VIsualizatiOn 
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Conceptual ecological models are considered a key element of environmental and biological monitoring 
programs, and provide a qualitative representation of the structure and dynamic properties of the ecosystem. 
Models define scope and provide a scientific framework for monitoring programs by describing current 
understanding of system structure, processes, and function, including key system components and their 
interactions. Models provide a method to integrate current knowledge of the system originating from a variety 
of data sources, such us multiple long term studies focusing on different species or components of the system. 
Models provide critical tools to address uncertainties or incomplete understanding of ecosystem function, and 
provide the basis for development of causal hypotheses among environmental or anthropogenic stressors, 
ecological effects, and management actions. Conceptual models provide tools for further development of long 
term plans in multiple ways. Models can be utilized to identify information needs and suitable indicators for 
further development and design of long term monitoring plans. Models can be used to demonstrate learning 
through the course of the research program. Conceptual, qualitative models facilitate further development of 
quantitative data models (such as predictive scenario models). Models also provide support tools for 
restoration planning and resource management. 

Conceptual models provide a schematic framework to organize and illustrate complex system structure and 
linkages, thus serving as a tool to facilitate understanding and communication among scientists, managers, and 
the public. Development of data visualization tools facilitates outreach, education, and communication through 
web-based applications and presentations. 

B. Procedural and Scientific Methods 

1. Develop conceptual ecological models, summarizing key components, processes, and functions of the 
study system 

Development of conceptual ecological models to support synthesis and planning of the long term 
monitoring program is a multi-phase process. Identification of key components, processes, and 
functions of the system is a key step involving the Pis of the benthic, pelagic, and environmental 
components of the project. PI input is elicited at annual PI meetings, workshops focusing on model 
development, and other interactions with Pis throughout the year. The conceptual models in 
development reflect the status of the current knowledge of the system, and they will be refined as 
understanding of the system evolves through the research program. This approach provides out 
program a tool to demonstrate learning throughout a long term research and monitoring program. 

The basic conceptual model will represent the structure, processes, and key interactions of the system. 
Models to demonstrate knowledge and hypotheses about linkages between specific stressors 
(environmental and/or anthropogenic) and ecological responses can be incorporated into the system 
models, and will include a subset of system components representing key questions as identified by 
project Pis. Furthermore, submodels may be used to address specific goals and needs of the long term 
research program and further development of monitoring strategies. 

2. Develop computer applications and web-based interfaces for interactive data exploration and 
visualization 

Conceptual models are suited for interactive web-based presentation to offer data visualization tools to 
audiences at different levels of technical expertise related to the computations behind the models. We 
develop applications to facilitate outreach about the progress of our project and tools to communicate 
our research to variety of outside audiences. Visualization products are developed using multiple 
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approaches, mcludmg mappmg and diagrams Data v1sualizat1on tools can be produced at different 
levels of computational and output complexity, we propose to begm the development of s1mple data 
v1sualizat1on tools representmg selected components of the momtoring programs to facilitate outreach 
and commumcat1on efforts for our program 

C. Data Analysis and Statisticai Methods 

The conceptual ecological modelmg involves qualitative and quant1tat1ve analyses of ecosystem components 
and processes Information about the system IS elicited from Pis to construct the models Analytical and 
visualization tools and methods mclude structural and mfluence diagrams, tabulated data, narratives, spatial 
maps, and quant1tat1ve analyses of PI mput Diagrams are used for the development of v1sualizat1on tools. Data 
analysis Involves synthesis of PI mput to develop a genenc GOA conceptual ecosystem model, refmement of 
linkage ratmg tools to assess state of knowledge and Importance of phys1cal and b1olog1cal processes lmkmg 
system components, and application of these tools to develop submodels for spec1f1c system components We 
summa me a pars1momous genenc GOA conceptual ecosystem model and develop a v1sual d1agram output 
based on conceptual model d1agrams developed by teams of benthic, pelag1c, and environmental dnver project 
Pis, representing key linkages based on PI mput The genenc model serves as a v1sual representation of current 
state of our knowledge about structure and funct1on of the GOA ecosystem, and an 1terat1ve tool to be updated 
to demonstrate learnmg contribution by GWA research We analyze PI mput on ecolog1callmkage ratmg tool 
exerc1se from November 2012 PI meetmg, summa me results from example submodel from the November 2012 
PI meetmg, and refme a lmkage ratmg tool applicable to modeling efforts to address a su1te of factors related to 
the strength of lmkages, temporal and spatial scales, and state of knowledge Submodels can be further utilized 
to build lmkages between sc1ent1f1c goals and management objectives, usmg conceptual modeling and tools of 
structured dec1s1on analys1s. We antiCipate that we are able to m1t1ate the process lmkmg sc1ent1f1c and 
management objectives dunng the next year, although the tasks were not spec1f1ed as a milestone m the ongmal 

proposal 

D. Description of Study Area 

The study area w1ll be the same as for the env1ronmental, pelag1c, and benthic momtormg components of the 
GulfWatch Alaska program 

IE. Coordination and Collaboration with the Program 

The modelmg project w1ll be closely coordmated w1th the science synthesis and the long term momtonng 
projects proposed for th1s mtegrated study, mcludmg pelag1c, benthic, and environmental components The PI 
of the model development task Will work closely w1th the Science Team Leader, attend the annual PI meetmgs, 
and coordmate add1t1onal meetmgs and a workshop to mteract and coordmate mput from Pis of the momtormg 
components Furthermore, modelmg efforts will be coordmated w1th other ex1stmg momtoring and ecological 
research programs, mcludmg the Gulf of Alaska Integrated Ecosystem Research Program funded by the North 
Pac1f1c Research Board, and the V1tal S1gns Momtormg Program by the Nat1onal Park Serv1ce. Development of 
visualization tools Will be coordmated With the outreach committee of our program 

m. CVs/RIESUMES- please see appendix 2 
IV. SCHEDUlE 

A. Project Milestones 
Objective 1. Develop a conceptual ecological model of the study system 
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Conceptual ecosystem model: To be met by June 2016 

Objective 2. Develop computer applications and web-based interfaces for interactive data exploration and 
visualization. 
Web based interactive conceptual model: To be met by September 2016 

B. Measurable Project Tasks 
FY 14, 1st quarter (February 1-May 31, 2014) 
February 2014 Project funding available 
May 2014 Develop a draft generic model, refine linkage rating tools 

FY 14, 2nd quarter (June 1, 2014-August 30, 2014) 
August, 2014 Continue development of /data visualization tools 
August 2014 Continue development of conceptual models and submodels 
August 2014 Prepare modeling progress update for annual report 

FY 14, 3rd quarter (September 1, 2014-November 30, 2014) 
November 2014 Continue development of /data visualization tools 
November 2014 Continue development of conceptual models and sub models 
November 2014 Design and initiate process to link scientific goals with management objectives 
November 2014 Attend annual PI meeting 

FY 14, 4th quarter (December 1, 2015 - January 31, 2015) 
January 2015: Attend AMSS 
January 2015 Continue development of conceptual models and sub models 
January 2015 Continue process to link scientific goals with management objectives 

V. BUDGET 
Budget Form (Attached) 
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Environmental Drivers Monitoring Component (leads- Weingartner & Hopcroft) 

FY14 PROGRAM PROJECT • 
PROPOSAL FORM 

Project Tit le: Long-term monitoring: Environmenta l Drivers component - Long-term Monitoring of Oceanographic 

Conditions in the Alaska Coastal Current from Hydrographic Station GAK 1. 

Project Period: February 1, 2014- January 31, 2015 

Primary lnvestigator(s): Thomas Weingartner, Principal Investigator, School of Fisheries and Ocean Science, 

University of Alaska, Fairbanks, AK 99775 (907-474-7993; tjweingartner@alaska.edu) 

Abstract: 

This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured Resources and 

Services submitted by McCammon et. al. 

This program continues a 40-year time series of temperature and salinity measurements at hydrographic station GAK 

1. The data set, which began in 1970, now consists of monthly CTDs and a mooring with 6 temperature/conductivity 

recorders throughout the water column and a nitrate sensor at 150m depth. The project monitors four important 

Alaska Coastal Current ecosystem parameters that will quantify and help understand interannual and longer period 

variability in: 

1. Temperature and sal inity throughout the 250m deep water column, • 2. Near surface stratification, 

3. Near and subsurface nitrate supply on the inner shelf. 

In aggregate these variables are basic descriptors of the Alaska Coastal Current, an important habitat and migratory 

corridor for organisms inhabiting t he northern Gulf of Alaska, incl uding Prince Will iam Sound. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$109.5 $112.5 $115.7 $119.1 $122.5 $579.3 

(Funding requested must include 9% GA} 

Non-EVOSTC Funds to be used: none 

Date: August 2013 
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I. NEED FOR THE PROJECT 

A. Statement of Problem 
Justification 
The purpose of this proposal is to provide long-term monitoring data on the physical oceanography of the Alaska 
Coastal Current and the northern GoA shelf. The Alaska Coastal Current (ACC) is the most prominent feature of 
the Gulf of Alaska's shelf circulation. It is a narrow (-40 km), swift, year-round flow maintained by the 
integrated forcing of winds and coastal freshwater discharge. That forcing is variable and reflected in ACC 
properties. The current originates on the British Columbian shelf and leaves the Gulf for the Bering Sea through 
Unimak Pass. Substantial portions of the ACC circulate through Prince William Sound and feed lower Cook Inlet 

and Kachemak Bay before flowing southwestward through Shelikof Strait. The current controls water exchange 
and transmits its properties into the fjords and bays between Prince William Sound and the Alaskan Peninsula. 
The monitoring proposed herein quantifies variability of the Gulf's shelf environment. ACC monitoring provides 
the broader-scale context for understanding variability in adjacent marine ecosystems and its affect on 

particular species (e.g., herring, salmon, forage fish). The ACC's variability is transmitted to nearshore habitats 
around the gulf. 
Measurements at GAK 1 (Figure 4), at the mouth of Resurrection Bay, began in 1970. Initially the sampling was 
opportunistic, became more regular in the 1980s and 1990s, and systematic beginning in 1997 with EVOSTC 
support. Since then it involves involves quasi-monthly conductivity-temperature versus depth (CTD) casts and 
hourly temperature and salinity measurements at 6 depths distributed over the water column. GAK 1 is the only 
station in the GoA that measures both salinity and temperature over the 250 m deep water column. 
The 40-year GAK 1 time series has documented: 
1. The large interannual differences associated with El Nino and La Nina events, including substantial 

differences in the spring bloom between these phenomena (Weingartner et al., 2003, Childers et al., 2005). 
2. The intimate connection between coastal freshwater discharge and the depth-varying evolution of winter 

and spring temperatures over the shelf (Janout et al., 2010; Janout 2009). 
3. That GAK 1 is a reliable index of ACC transports of mass, heat, and freshwater (Weingartner et al., 2005). 
4. That GAK 1 near-surface salinities are correlated with coastal freshwater discharge from around the Gulf 

(Weingartner et al., 2005). 
5. Variations in mixed-layer depth in the northern Gulf, which affects primary production (Sakar et al., 2006) 
6. Decadal scale trends in salinity and temperature, (Royer, 2005; Royer and Grosch, 2006; Weingartner et al., 

2005, and Janout et al., 2010). 

7. The relationships between temperature and salinity variations and the Pacific Decadal Oscillation and the 
strength and position of the Aleutian Low (Royer, 2005; Weingartner et al., 2005, and Janout et al., 2010) 

8. That the record can guide understanding the variability in iron concentrations, a potentially limiting micro­
nutrient required by many phytoplankton. Preliminary efforts indicate that iron and surface salinity are 
correlated at least in certain seasons (Wu, et al., 2008). 

As shown by Meuter et al., (1994), Meuter (2004), and Spies (2009), these issues affect ecosystem processes on 
both the shelf and within Prince William Sound and Lower Cook lnlet/Kachemak Bay. 

B. Summary of Project to Date (if applicable) 
If the project was funded in previous years, please provide a summary of the goals met to date and what 
milestones are still outstanding. If there are milestones from the previous year's proposal that have not been 
met, provide a description of why they could not be met, how much funding remains for the project to complete 

the milestones and a timeline for their completion. 

II. PROJECT DESIGN 

A. Objectives 
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The fundamental goal of th1s program IS to prov1de a h1gh quality, long-term data to quantify and understand 
monthly, seasonal, mterannual and longer penod vanabi11ty of the GoA shelf. Th1s measurement prov1des the 
broader scale spat1al perspective discussed on pages 1-5 Spec1f1cally we w1ll measure· 

1 Temperature and salm1ty throughout the water column, 
2 Near surface strat1f1cat1on smce th1s affects phytoplankton bloom dynam1cs, 
3. Near and subsurface n~trate supply on the mner shelf, smce th1s Important nutnent affects 

phytoplankton product1on, 

B. ProcediUiral andl Scientific Methods 
Followmg past protocols, we propose quas1-monthly (up to 8 per year) CTD measurements and year-long, 
contmuous measurements from a subsurface mooring with temperature and conductiVIty (T/C) recorders placed 
at nom mal depths of 2a, 3a, 6a, 1aa, 15a, 2aa, and 25a m We also mclude 1- 2 ISUS (In Sttu Ultraviolet Sensor) 
sensors at 2a m and at 15a m depth These mstruments opt1cally determme nitrate based on the nitrate UV­
absorption spectrum. Th1s spectrum IS un~que for nitrate and 1t 1s resolved by the 256-channeiiSUS 
spectrometer and mterpreted by an algonthm developed by the Monterey Bay Aquanum Research Institute 
The 2a m ISUS IS w1th1n the euphotic zone and complements the fluorometer data. The 15a m IS US will gauge 

the annual re-supply of n1trate to th1s shelf (and also Pnnce William Sound) through the annual exchange 
between deep shelf and slope waters. The deep water (and nitrate) IS m1xed to the surface m wmter and IS 
thereby available to phytoplankton at the onset of the spnng bloom I SUS sensors appear to prov1de suff1c1ently 
reliable data (+ 2 OM) for a who] 

- ' 
were prov1ded (and w1ll be mamtamed) w1th support from the Alaska Ocean Observmg System However, ' 
analytical costs for the I SUS data are not covered by this project, so these data w1ll be collected, although 
support for their analyses has yet to be 1dent1f1ed 

The moored mstruments and quas1-monthly CTD samplmg schemes are complementary, one prov1des h1gh 
vertical resolution at quas1-monthly t1me scales and the other prov1des h1gh temporal resolution, but at coarser 
vert1cal spacmg The quas1-monthly CTDs prov1de redundancy m the event an mstrument fa1ls on the moormg 
The GAK 1 monthly temperature and salm1ty are stat1st1cally s1gn1ficant predictors of monthly anomalies of the 
alongshelf baroclm1c transport m the ACC (from November- August) so ACC transport anomalies are monitored 

md1rectly from the GAK 1 data. 

The moored T/C recorders are Microcats (at depths greater than 2a m) and a SeaCat both manufactured by 
Seabird, Inc Seabird performs pre- and post-calibrations upon which we determine sensor dnft (typ1cally 
~a a1°C -y(1 and ~a a3, or better, Pract1cal Salm1ty Un1t y(1

). The quas1-monthly CTD casts are collected from a 
chartered f1shmg vessel res1dent in Seward usmg a portable CTD (Seab1rd SBE-25) The SBE 25 has an accuracy 
~a a1 or better for salm1ty and aa5°C for temperature. Temperature and salm1ty data are sampled at 15-m mute 
mtervals 

The GAK 1 sampling approach will be identical to that supported by EVOSTC m the recent past. quas1-monthly 
CTDs and mamtenance of the year-round oceanographic moonng Samplmg IS cost-effectively serv1ced from 
Seward using local charters or small boats operated by the Seward Manne Center 

C. Data Analysis am:l Statistica~ Methods , 
The temperature and salinity data analyses are straightforward We Will compute standard stat1st1cal estimates 
for each month and depth and compare these With h1stoncal data smce the thrust of th1s effort IS to quantify 

mterannual vanab11ity. We contmue to mcorporate an mtegrated discharge t1me senes and air-sea heat fluxes 
denved from National Center for Environmental Pred1ct1on (NCEP) m our analyses of salm1ty and temperature 
vanab11ity. We have generated the h1stoncal heat flux calculations wh1ch show that wmter heat losses (from the 
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ocean to the atmosphere) are more vanabl,e both mterannually and at longer penods than summer heat gains . 
For example, wmter heat loss has decreased by nearly 20% smce the mld-1970s and this change was reflected m 
the warmmg at GAK 1 through 2005 Smce that t1me wmter heat loss has mcreased substantially and returned to 
values that occurred m the early 1970s. Wmter hef!t loss, m conjunction, w1th runoff, affects the ocean 
temperature d1stnbut1on through spnng when many young larvae are emergmg to feed (Janout et at, 2010). On 
the other hand summer heat gams appear to be relatively consistent from year to year because th1s 1s primanly 
a funct1on of cloud cover Royer et at (2006) contend that summer surface temperatures over the shelf and in 
Prince William Sound are primanly a funct1on of the strat1f1cat1on They suggest that stronger stratification traps 
heat in the surface layer and elev~tes surface te~peratures, whereas weaker stratification allows the solar 
energy to diffuse to greater depths. Withm the ACC, stratif1cat1on IS pnmanly a function of the vertical salm1ty 
gradients that we are measuring at GAK 1 

We will also quantify sprmg and summer phytoplankton blooms m relation to changes m strat1f1cat1on, runoff, 
and wmds. Stratif1cat1on estimates Will be made from the 3 uppermost mstruments and the quas1-monthly CTD 
surveys. GLOBEC measurements, as well as those by Estmger et at (2001) from Prmce William Sound, md1cate 
that the timing of the spnng bloom vanes considerably from year-to-year perhaps by as much as several weeks 
Wemgartner et at (2003) show that the onset of the sprmg bloom on the Gulf of Alaska shelf 1s t1ed to the 
quantity and phasmg of wmter and early spring runoff because freshwater 1s the prmc1pal stratifying agent m the 
ACC in both seasons For example, the sprmg bloom in the ACC was delayed unt1l May m 2007 and 2008 because 
of the weak strat1f1cat1on, m contrast 1t occurred between early to m1d-Apnl durmg the GLOBEC years when 
winters were wetter and warmer. 

D. Description of Study Area 
The fieldwork w1ll be conducted at Station GAK1 at the mouth of Resurrection Bay. The station is at ~59° 51'N, 
149° 28'W, and IS located on the mner edge of the ACC midway between Prmce W1ll1am Sound and Cook Inlet m 
approximately 265 m water depth. 

E. Coordination and Coliaboration with the Program 
All data sets will be available on the GAK 1 webs1te (http://www ims uaf edu/gak1/) The GAK 1 data will thus be 
available to other sc1ent1sts m the Long-Term Mon1tormg program as well as other mterested scientists outs1de 
of the program As discussed above this project IS bemg supplemented by the Alaska Oce'an Observing System 
(AOOS), which is prov1dmg the !SUS mtrate samplers (with each sampler costmg $30,000). We have assisted the 
National Park Serv1ce m establishing a s1m1lar monthly sampling and data processmg protocolm Glac1er Bay 
National Park That data will be made available to th1s project The samplmg m Glac1er Bay therefore prov1des a 
complementary data set that IS made upstream (in terms of the general c1rculat1on characteristics of the GOA 
shelf. Collectively, the Glac1er Bay and GAKl data sets prov1de a broad-scale perspective of the GOA shelf 
environment 

m. CV's/RESUMIES: Please see appendix 2 

IV. SCHEDUILE 
A. Project Milestones 

Objective 1. Quasi-monthly CTDs will be updated quarterly and placed on the website and the moored 
measurements w1ll be made available by March-April following the year that the mooring is recovered. Th1s 
allows t1me for the mstruments to be calibrated (at the manufacturer and the post-calibrations applied to the 
data set. 
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Objective 2. Determme seasonal changes m near surface strat1f1cat1on smce th1s affects phytoplankton bloom .~ 
dynam1cs. Updated annually m accordance w1th the processing of the moormg data. 

Objective 3. Determme the subsurface nitrate supply on the inner shelf, smce thiS Important nutrient affects 
phytoplankton production Updated annually in accordance with the processing of the moormg data NOTE 
THAT ACHIEVEING THIS OBJECTIVE REQUIRES FINDING SUPPORT FOR THE ANALYSIS OF THE ISUS NITRATE DATA 

SET. 

B. Measurable Project Tasks 

FY 14, 1st quarter (February 1- May 31, 2014) 
February, 2014 ProJect fundmg available 
Begm quas1-monthly CTD samplmg at GAK1; recover and re-deploy the GAK 1 mooring 

FY 14, 2nd quarter (June 1, 2014-August 30, 2014) 
Cont1nue quas1-monthly CTD samplmg at GAK1, 

FY 14, 3rd quarter (September 1, 2014-November 30, 2014) 
Cont1nue quasi-monthly CTD sampling at GAK1, 

FY 14, 4th quarter (December 1, 2015- January 31, 2015) 
Contmue quas1-monthly CTD sampling at GAK1 Post data on website 

V. BUDGET 

Budget Form (Attached) 
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Seward line monitoring- Hopcroft (UAF) 

FY14 PROGRAM PROJECT PROPOSAL FORM- 8.7 

Project Title: Long term monitoring: Environmental drivers component- The Seward Line: Marine Ecosystem 
monitoring in the Northern Gulf of Alaska 

Project Period: February 1, 2014 - January 31, 2015 

Primary lnvestigator(s): Russell R Hopcroft (rrhopcroft@alaska.edu), Tom Weingartner & Ken Coyle (UAF), Jeremy 
Mathis (UAF/NOAA) 

Abstract: The ocean undergoes year-to-year variability in the physical environment, superimposed on longer-term 
cycles, and potential long-term trends. These variations influence ocean chemistry, and propagate 
through the lower trophic levels, ultimately influencing fish, seabirds and marine mammals. Over the past 
50 years the Northern Pacific appears to have undergone at least one clear "regime shift", while the last 
12 years have seen multi-years shifts of major atmospheric indices, leaving uncertainty about what regime 
the coastal Gulf of Alaska is currently in. Regime shifts are often expressed as fundamental shifts in 
ecosystem structure and function, such as the 1976 regime shift that resulted in a change from a shrimp 
dominated fisheries to one dominated by pollock, salmon and halibut. Long-term observations are also 
critical to describe the current state, and natural variability inherent in an ecosystem at risk of significant 
anthropogenic impact. Given the potential for such profound impacts, this proposal seeks to continue 
multidisciplinary observations which began in 1997 along the Seward Line and in PWS that assess the 
current state of the Northern Gulf of Alaska, during 2012-2017. Such observations form critical indices of 
ecosystems status that help us understand some key aspects of the stability or change in upper 
ecosystems components for both the short and longer-term. By analogy, the weather has been for more 
than a hundred years, yet regular observations are still needed to know what is happening and what can 
be expected in the near future. 

Estimated Budget: 
EVOSTC Funding Requested: 

FV12 FY13 FV14 FY15 FY16 TOTAL 

$98 $59.8 $100.5 $104 $107.7 $470.2 

(Funding requested must include 9% GA) 
Non-EVOSTC Funds to be used: 

FV12 FV13 FV14 FV15 FV16 TOTAL 

$300 $400 $400 $400 $400 $2,000 

Date: 31 Aug 2013 

I. NEED FOR THE PROJECT 

A. Statement of Problem 

Long times-series are required for scientists to tease out pattern (and cause) from simple year-to-year 

variability. Like other regions, the Northern Pacific undergoes significant inter-annual variabi lity, driven partially 
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by variations in major climatic indices (e.g. El Niiios, the Pacific Decadal Oscillation). Larger longer-term 

variations referred to as "regime shifts" have occurred in the past, and will likely occur again. Regime shifts are 

expressed as fundamental shifts in ecosystem structure and function, such as the 1976 regime shift that resulted 

in a switch within the Gulf of Alaska from a shrimp-dominated fishery to one dominated by pollock, salmon and 

halibut. Long-term observations are also critical to describe the current state, and natural variability inherent in 

an ecosystem at risk of significant anthropogenic impact. Given the potential for such profound impacts, the 

Seward Line Long-term Observation Program (http://www.sfos.uaf.edu/sewardline/) provides these critical 

observations on the current state of the Northern Gulf of Alaska ecosystem. 

The Seward Line represents the most comprehensive long-term multidisciplinary sampling program in the 

Coastal Gulf of Alaska that allows observation of changes in the oceanography of this region t hat is critical to 

Alaska's fisheries, subsistence and tourist economies. Seward Line observations over the past 13 years have 

fundamentally revised our understanding of the coastal Gulf of Alaska ecosystem and allow us an appreciation 

of not only its major properties, but also their inter-annual variability. To date, we have observed both 

unusually warm and cold years, which influence the timing of the planktonic communities, but not necessarily 

their ultimate abundance and biomass. The quantity and composition of both late spring and summer 

zooplankton, appear to be significantly correlated with PWS hatchery Pink Salmon survival in t his region; 

relationships to herring have yet to be explored. Thus, springtime abundance of zooplankton along the Seward 

Line appears to be an index of generally favorable years for higher trophic levels throughout the Gulf of Alaska. 

The larger GOA-IERP program, which the Seward Line provides an oceanographic foundation for, will explore 

broader regional patterns as well as search for relationships between oceanography and other species of forage 

and commercial fish. 

B. Summary of Project to Date (if applicable) 

See annual and 6 month reports. 

Oceanographically, the Seward Line was at or slightly below the long-term mean temperature during the May 

2012 cruise. Temperature during September 2012 were also unremarkable. Macro-nutrient and chlorophyll 

concentrations measured during May 2012 suggest the spring bloom was in progress along the Line during the 

cruise. The key-stone zooplankton genus Neocalanus was slightly delayed in its life cycle, but near the long-term 

mean in terms its abundance. There were no notable anomalies during the spring for other species. 

In May 2013, the upper lOOm of along the Seward Line was 0. 7"C colder in May than the 15-year mean. 

Progression of seasonal cycles for plankton was delayed: the spring bloom peak was partially captured, while the 

development rates of key zooplankton species were slowed. Sampling in 2013 is embedded in NPRB's Gulf of 

Alaska project that will help establish if the Seward Line is representative of the western Gulf. An additional 

"glacial relict" copepod species was confirmed as occurring in Prince William Sound using molecular techniques. 

II. PROJECT DESIGN 

The scientific purpose of this project is to develop an understanding of the response of this marine ecosystem to 

climate variability, and provide baselines against which to access any other anthropogenic influences on the 

GOA ecosystem. Toward this end, the Seward Line cruises on the Gulf of Alaska shelf determine t he physical­

chemical structure, primary production and the distribution and abundance of zooplankton, along with their 
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seasona l and inter-annual variations. Some of the data is compared with historical data sets whereas other data 

sets are a product of this continuing systematic sampling effort on this shelf. 

Specifica lly, cruises: 

1. Determine thermohaline, velocity, and macro-nutrient structure of the Gulf of Alaska shelf, 

emphasizing the Seward Line, and Prince Wi lliam Sound stations (Fig 1). 

2. Determine the state of carbonate chemistry (i.e. Ocean acidification) 

3. Determine primary production and phytoplankton biomass distribution. 

4. Determine the distribution and abundance of zooplankton. 

5. Determine rates of growth and egg production of selected key zooplankton species. 

B. Procedural and Scientif ic Methods 

Overview 

The Seward Line (Fig.1) is a transect of 21 stations stretching from GAK1 at the mouth of Resurrection Bay 

(Seward, Alaska) southward approximately 150 miles to beyond the continental shelf, augmented by 11 stations 

in Prince Wi ll iam Sound. From 1998-2004, cruises occurred 6-7 times annually. From 2005 onward the program 

consists of two cruises each year, in early May and early September, to capture the typical spring bloom and 

stabilized summer conditions, respectively. Using the USFWS vessel Tiglax, we determine the physical-chemical 

structure, algal biomass, primary (algal) production, and the distribution, abundance, biomass and productivity 

of zooplankton (using 2 different net types). We explore seasonal and inter-annual variations, seeking to 

understand how different climatic conditions influence the biological conditions in each of these years. Since in 

2007 we have also monitored carbonate chemistry (i.e. ocean acidity). With EVOS support we have begun 

routine sampling at an additional 9 stations in the northern and eastern PWS, some of which have been sampled 

intermittently by the Seward Line program. 

Patterns emerging from the t ime series and 

resu lts f rom each cruise have been posted 

online 

at http://www.sfos.uaf.edu/sewardline/ 

although we awe working with AOOS to 

display data through their portal. 

General Considerations 

For a long-term observation series, one of 

the most critical requirements is consistency 

of sampling locations, timing of observations 

and methodology. We propose to employ the 

same set of 13 primary and 9 secondary 

stations along the Seward Line sampled by 

the GLOBEC program, which extends from the 

Fig. l . The Seward Line's primary stations. 

Process stations are cyan. 

km 

0 !10 100 



coast, across the shelf break, to the mner port1on of the Alaska Stream (F1g 1) Pnnce William Sound represents 

not only a umque habitat but a key "upstream" source to the I me For over a decade we have sampled 3 Kmght 

Island Passage stat1ons and Montague Stra1t, begmnmg m 2012 we will add add1t1onal stat1on m northern and 

eastern PWS as well as stations across Hmchmbrook Entrance. Samplmg will be conducted on 8-day cruises 

from the R/V T1gfax (home-ported m Homer) m May and early September The early May penod 1s cons1stent 

With sampling form 1998-2006, while the early September penod captures late summer cond1t1ons as observed 

m 2005- 2013, but IS slightly later than dunng the GLOBEC program The sh1ft to September has been 

necessitated by the ava1labi11ty of the T1gfax Oceanographic samplmg methodology Will be close to that 

employed dunng the prev1ous 7 years of the Gulf of Alaska GLOBEC LTOP program (1.e US GLOBEC, 1996, 

Wemgartner eta/., 2002), and 1dent1cal to employed dunng 2005-2009 

Phys1caf, Chem1caf, and Phytoplankton 

Wemgartner IS responsible for the phys1cal measurements and Whitledge 1s responsible for the nutnent, 

chlorophyll, and pnmary production measurements Mathis IS respons1ble for measurmg carbonate chemistry 

Shipboard measurements mclude CTD fluorescence, PAR and discrete bottle samples for nutnents and 

chlorophyll UAF prov1des a hydrographic winch w1th a conductmg cable to the sh1p to facilitate samplmg 

Nutnent measurements are made post-cru1se on frozen samples usmg an Alpkem Rapid Flow Analyzer 

(Whitledge eta/, 1981) and w1ll conform to WOCE standards (Gordon eta/, 1993). Tests of frozen versus 

refngerated samples have md1cated no s1gn1f1cant difference between storage methods Analytical prec1s1on for 

triplicate nutnent measurements IS approximately 0 03-0 05 ~moles kg-1 Chlorophyll a concentrations Will be 

measured at all stat1ons to calibrate them v1vo fluorescence profiles The samples w1ll be collected w1th the 

rosette on up-casts Extracted chlorophyll a will be determmed fluorometncally post-crUise (Parsons eta/., 

1984). 

Da1ly measurement of pnmary production rates will be est1mated for large (>20 ~m) and sma.ll (< 20 ~m) s1ze 

classes on some cru1ses by the mod1f1ed 14C-uptake techmque (Parsons eta/., 1984). Primary production 

estimates will be made at 4 stat1ons along the Seward Lme, plus one in the sound Water samples moculated 

w1th 13C-Iabeled Na 2C0 3 w1ll be mcubated m 1-liter polycarbonate bottles under natural light cond1t1ons on­

deck Followmg the mcubat1ons, both light and dark bottles w1ll be filtered, purged of morgamc carbon, and 

analyzed by mass spectrometry Hourly and da1ly estimates of pnmary production rates will be calculated for 

each sample s1te Particulate carbon and mtrogen samples will be obtamed for each product1v1ty sample. 

We w1ll collect samples at 26 CTD hydro-stat1ons at approximately 5 km spacmg along the Seward Line 

startmg at GAK 1 and termmatmg at roughly to the 2,000 m Isobath (GAK 13). We will also sample 15-20 

stat1ons ms1de Prmce William Sound, particularly near maJor glacial outflows We will use a rosette w1th 12 SL 

N1skm bottles and samples will be collected from the surface to the bottom at alllocat1ons We ant1c1pate 

collectmg approximately 850 samples per cruise from the water column and another 300 underway samples. 

These measurements w1ll be taken from a Sea-B1rd 911+ CTD package that will be calibrated before and after 

the cru1se and will have dual temperature and salm1ty sensors The CTD package will also have a DO sensor and 

will be calibrated usmg d1screte DO measurements by Math1s 
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Dissolved oxygen (DO) will be sampled and processed before all other measurements to avoid compromising 

the samples by atmospheric gas exchange. Oxygen samples will be drawn into individual115 ml BOD flasks, 

rinsed with 4-5 volumes of sample, and analyzed using an automated Winkler titration method. Samples are 

usually analyzed within 24 hours. The use of the UV endpoint detector will allow for increased precision 

(<0.08%; <0.3 1-1moles kg-1
). 

DIC and TA samples, which will be used to quantify carbonate chemistry and ocean acidification in the 

region will be fixed with a saturated mercuric chloride solution (200 Ill), the bottles sealed, and stored until 

analysis. When possible, TA samples will be analyzed onboard, otherwise stored after being poisoned with 

HgCI 2 • Samples will be shipped to UAF for analysis. High-quality DIC data is achieved using a highly precise 

(0.02%; 0.41lmoles kg-1
) VINDTA 3C-coulometer system. TA is determined by potentiometric titration with a 

precision of "'11lmoles kg-1. Highly accurate DIC and TA is calibrated by routine analysis of seawater certified 

reference materials (prepared and distributed by Andrew Dickson, UCSD), thereby providing the highest possible 

accuracy. The remaining carbonate parameters (pC021 pH, carbonate mineral saturation states) will be 

calculated from DIC and TA using the C02 SYS program (Lewis and Wallace, 1995). 

The physical and chemical data will be used to quantify the seasonal, interannual, and along- and cross-shelf 

distributions of water masses and their variability. The data will be used along with historical data from this 

region (i.e. LTOP plus temperature and salinity record at GAK1 since 1970) to examine spatial and temporal 

variations in both physical and chemical variables and processes. lnter-decadal time scales will also be 

addressed through the use of sea surface temperatures (available from Scripps since 1947), Sitka air 

temperatures (since 1828), upwelling indices (from the Pacific Oceanographic Group/NOAA since 1946), the 

Pacific Decadal Oscillation (since 1900), oceanographic buoy data (from NOAA since ca. 1975) and the EVOSTC­

supported continuous measurements at GAK1. 

Zooplankton 

Coyle and Hopcroft are responsible for the zooplankton component. Hopcroft will assume responsibility for 

daytime operations (finer meshed vertical plankton nets, copepod incubations) and Coyle will assume 

responsibility for night-time operations (Multinet collections). 

Plankton nets: Day time zooplankton samples will be collected with a Quad net consisting of 25 em diameter 

nets of 1.6 m length equipped with GO flowmeters. A pair of these nets is constructed of 0.15 mm mesh and will 

sample small, primarily early copepodid stages of calanoids (e.g., Coyle eta/., 1990; Coyle & Pinchuk, 2003), 

while nauplii and the smallest copepodid stages of neritic species will be sampled with the pair constructed of 

0.05 mm mesh. The tows will be made from 100 m to the surface at the 13 stations along the Seward Line. A 

0.25-m2 Hydrobios Multi net system with 0.5 mm mesh nets will be fished at night to assess large zooplankton 

and micronekton, such as euphausiids that are important components in the diet of many fish, sea-birds and 

marine mammals. The Multi net is equipped with five nets that can be programmed to open and close at specific 

depths, or opened and closed electronically from the deck if a conducting cable is available. Depth, flow meter 

counts, and volume filtered are recorded at 1 second intervals. The nets will be fished at each of the 13 main 

Seward Line stations (Fig. 3), plus the 3 stations within Prince William Sound. At each station, 5 samples will be 

collected at 20m depth intervals from 100m depth to the surface. Additional Multi net collections will be made 

to 600m at Gak13 and PWS2 to assess over-wintering populations of Neocalanus spp. All zooplankton samples 
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w1ll be preserved m 10% forma 1m for later analysis by LTOP methods to the lowest taxonomic category possible. 

Analysis to date md1cates the Multmet y1elds collections consistent w1th those obtamed usmg a MOCNESS from 

1997-2004 

Dunng trad1t1onal taxonomic processmg, all larger orgamsms (primarily shnmp and jelly f1sh) will be 

removed and enumerated, the sample w1ll then be Folsom split until the smallest subsample contams about 100 

specimens of the most abundant taxa The most abundant taxa w1ll be 1dent1f1ed, copepodites staged, 

measured, enumerated and we1ghed w1th each larger subsample exammed for the larger, less abundant taxa 

Blotted wet we1ghts of all spec1mens of each taxa and stage w1ll be taken on each sample w1th ±1 ~g w1th a Cahn 

Electrobalance unt1l we1ghts stabilize, after wh1ch pomt the wet weight biomass will be estimated usmg mean 

wet we1ght. Wet we1ghts on euphausnds, shnmp and other larger taxa are always measured and recorded 

md1v1dually for each sample. 

Growth/reproduction (Hopcroft) Ongoing changes m the Gulf of Alaska will likely be a reflection of underlymg 

change m the rates of growth and reproduction expenenced by the most dommant components of the 

zooplankton In the Gulf of Alaska, biomass 1s seasonally dommated by the large Neocalanus spp., although on 

average they may be exceeded m terms of biomass and production by Pseudocalanus spec1es (Coyle & Pmchuk, 

2003, 2005). We propose to work w1th both these spec1es on some cru1ses, collected usmg fme mesh nets at 4 

stations spaced along the Seward Lme, plus one ms1de the sound, as was done m the GLOBEC program (e.g. 

Napp eta/., 2005, Liu & Hopcroft, 2006) For Pseudocalanus, we propose to momtor egg production rate (EPR), 

because it appears to be generally reflective of somatic growth of pnor developmental stages for these spec1es 

m th1s ecosystem (L1u & Hopcroft, 2006b, 2007, 2008), and EPR generally reflects the current food climate 

(Runge & Roff, 2000) For these expenments, 100 females representmg a m1xture of the P. mimus and P. 
newmam are mcubated md1v1dually m 70 ml flasks, and the number of eggs produced over 2 days by each 

population 1s determmed (Napp eta/, 2005). In contrast, Neocalanus only spawn at great depth during the 

wmter months, thus we must directly assess the growth rates. In th1s case, smgle stages of Neocalanus 

flemmgen are selected and mcubated at low dens1t1es m 20L carboys (w1th natural food concentration) for 4-5 

days, harvested, preserved, and the mcrease m stage and s1ze later determmed from the samples (Liu & 

Hopcroft, 2006) If t1me permits, EPR may also be determmed for other Important spec1es (e g. Metndw pactftca 

-Hopcroft eta/., 2005). 

C. Data Analysis amjl Statustuca~ Methods 

The data undergo vanous forms of quality control durmg processmg Ultimately, data sets are uploaded to a 

Microsoft Access database for sortmg and analysis, with data and metadata supplied to the consortium's 

members The f1st analyt1cal pass 1s v1sual presentation of the data, and recalculation of long-term means, 

confidence mtervals, and anomalies Stat1st1cally d1stmct years or penods can already be 1dent1f1ed For 

b1olog1cal data, multidimensional scalmg of percentage diSSimllantles between samples has proven an effective 

method of revealmg cross-shelf patterns (Coyle & Pmchuk, 2005), but becomes complicated when makmg 

seasonal or mter-annual compansons. A vanety approaches to separate cyclic and long-term trends continue to 

be explored, but are hampered by the somewhat stochastic pattern of climate mdices- truly long-term (i.e. 

multi-decadal) observations are required for some of these patterns to emerge 
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D. Description of St1.0dy Area 

Central coastal Gulf of Alaska & Pnnce W1lliam Sound (see above. 61.0, -149.5, 58 0, -146.0) 

IE. Comdination and Co~iaboration witlh tlhe Program 

Pro1ect Integration Th1s project lmks tightly w1th the GAKl moormg, prov1dmg a cross shelf context for 1ts 

observations. It complements the CPR, PWS, and Lower Cook lnlet/Kachemak Bay long-term momtormg efforts 

by prov1dmg more detailed oceanographic evaluation of the GOA shelf and the major passages m PWS than 

prov1ded by the other programs All of these components overlap m the1r samplmg locat1ons relatively little, 

enough to ensure comparability between datasets, but not enough to be duplicative Hopcroft serves on the 

Sc1ence Coordmatmg Committee, and part1c1pates regularly m associated funct1ons to th1s end 

Leveragmg- Th1s proposal seeks for EVOS to JOin the consortium of NPRB, AOOS and NOAA currently fundmg the 

line. We propose to add additional samplmg (the central sound and Hmchmbrook Entrance) to prov1de more 

extensive representation of PWS Full annual costs are ~400K mcludmg sh1p t1me, thus the 4 members of the 

consortium should each contnbute ~lOOK per year Substantial cost savmg are anticipated m 2013 when NPRB's 

GOA-IERP program will cover a larger-than-normal share of the annual funding as well as prov1de larger 

samplmg context throughout the Gulf of Alaska Shelf. The proposal also leverages on the consolidation of 

historical and contemporary mformation m the Gulf of Alaska planned through GOA-IERP program 

m. CV's/IRIESUMIES- piease see appendix 2 

~V. SCHEDUllE 

A. Pmject Miiestones 

As with most long-term observation programs, the Seward Line has the same Milestones annually. 

Objectives 1-5. Cru1ses are executed early each May and m m1d September collectmg data or samples to address 

all obJeCtives each cru1se Products associated w1th each objective are subsequently posted graphically 

to the project's webs1te at vanous mtervals reflecting the degree or post-processmg requ1red Fmal 

datasets are released annually. 

Typically 

o Phys1cal oceanography and chlorophyll are available 60 days after a cru1se. 

o DIC and TA are available 90 days after a cru1se 

o Macronutnents and zooplankton are available 6 months after a cruise 

0 Results are presented annually at the Alaska Manne Sc1ence Sympos1um 
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• lB. MeasiUiralble !Project Tasks 

May 2014- Sprmg crurse executed 

• 

• 

September 2014 Late Summer cru1se executed 

January 2015- Results presented at AMSS 

Cru1ses are executed early each May and m m1d September collectmg data or samples to address all planned 

obJeCtives each crurse Products associated w1th each objective are subsequently posted graphically to the 

proJect's website at vanous mtervals reflectmg the degree or post-processmg required Ftnal datasets are 

released annually. 

V. BUDGIEl 

!Budget Form (Attached) 
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FV14 PROGRAM PROJECT 

PROPOSAL FORM - 8.9 

Project Title: Long term monitoring of oceanographic conditions in Prince William Sound 

Project Period: February 1 2014- January 31, 2016 

Primary lnvestigator(s): Campbell, Robert W., PWS Science Center, 300 Breakwater Ave., Box 705., Cordova, AK, 

99574; rcampbell@pwssc.org 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured 

Resources and Services submitted by McCammon et. al. This project is intended to provide physical and 

biological measurements that may be used to assess bottom-up impacts on the marine ecosystems of 

Prince William Sound. Specifically, it is proposed to deploy an autonomous profiling mooring in central 

Prince William Sound that will provide high frequency (-daily) depth-specific measurements of physical 

(temperature, salinity, turbidity), biogeochemical (nitrate, phosphate and silicate) and biological 

(Chlorophyll-a concentration) parameters that will be telemetered out in near real-time. Several regular 

vessel surveys are also proposed to provide ground-truth data for the mooring, and to attempt to capture 

some of the spatial variability in PWS. As well as the mooring site, the surveys will visit all four of the SEA 

bays to maintain ongoing EVOSTC funded time series measurements at those sites and to support 

proposed herring research (Pegau et. al). The major entrances (Hinchinbrook Entrance and Montague 

Strait) will also be visited. The surveys will make the same suite of measurements as the mooring, and will 

also collect water and plankton samples. This project will also link significantly with the herring research 

efforts proposed by Pegau et al., and will analyze plankton samples collected during intensive studies of 

juvenile herring feeding and energetics. 

Estimated Budget: 
EVOSTC Funding Requested: 

,---

FY12 FY13 FV14 FY15 FY16 TOTAL 
$238.1 $193.2 $197.3 $203.7 $209.3 $1,041.6 

(Funding requested must include 9% GA) 
Non-EVOSTC Funds to be used: 

FV12 FV13 FV14 FV15 FV16 TOTAL 

$23 I $23 $23 $69 
Date: 30 Aug 2013 
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I. NEED FOR THE PROJECT 

A. Statement of Problem 

Manne ecosystems are not static over t1me, they may change gradually from year to year or sh1ft abruptly; those 

changes are in part dnven by bottom up factors, such as environmental changes (e.g. temperature, salinity, 

turb1d1ty), and biogeochemical interactions (the ava1lab1llty and recyclmg of nutnents). Long term mon1tonng of 

the spill-effected area IS Important, both in order to assess the recovery of resources, and to understand how 

the ecosystem IS changmg over time 

The ecosystems of the PWS reg1on are mfluenced by phys1cal environmental factors metabolic and other VItal 

rates for lower trophic spec1es are generally temperature controlled, and water column production IS ultimately 

hm1ted by the amount of mtrogen made available to pnmary producers each year N1trogen ava11ab1hty 1s 

influenced by strat1f1cat1on (1 e the onset of a seasonal thermoclme or halocline) and m1xmg processes. These 

physical factors vary m space and m time, w1th different locations havmg different dnvers (e g tidewater glac1ers 

vs rivenne estuanes, watersheds of varymg size), and those parameters also change both mter- and intra­

annually Supenmposed over all those changes m the physical environment are mynad changes in the marme 

ecosystem, both in terms of the constituents (who is there) and abundance (how many there are, or their 

b1omass). The phenology of ecosystem components (the timing of who appears) IS also Important, particularly 

With regards to matches and mismatches between predators and prey 

B. Summary of Project to Date (if applicable) 

All milestones from prev1ous years of the project have been met to date, all milestones are ongomg and we 

expect to contmue to meet our goals. 

II. PROJECT DESIGN 

A. Objectives 

The goal of th1s program ts to deliver a momtoring program that w11l return useful mformat1on on temporal and 

spat1al changes in the marme environment, at a reasonable cost, and w1th a reasonable amount of effort. The 

data should be depth-spec1f1c (because water column stability is Important to ecosystem product1v1ty), of h1gh 

enough frequency to capture t1ming changes (changes that occur on order of weeks), and give an 1dea of spatial 

vanab1hty m the reg1on. As well, g1ven that PWS herrmg will rem am a fundmg pnonty of the EVOSTC tn the next 

20 years, any long term momtonng efforts should be mtegrated with future hernng stud1es as well as bu1ldmg 

upon ongomg work funded by the trustee counc1l Specific objectives mclude· 

1 Install and mamtain an autonomous profiling moonng m PWS that w1ll measure daily prof1les of 

temperature, sahmty, chlorophyll-a (as a proxy for phytoplankton b1omass), turb1d1ty and nrtrate 

concentration m the surface layer (0-100 m). 

2. Conduct regular surveys m PWS to t1e m spat1al variability to the h1gh frequency t1me series prov1ded by 

the moonng 
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3. Support continued herring research by 

maintaining the existing t ime series 

(hydrography, plankton and nutrients) at the four 

SEA bays, and participating in intensive process 

studies of juvenile herring overwintering. 

B. Procedural and Scientif ic Methods 

Project approach and logistics 

The central PWS mooring (Objective 1) is best located 

near Naked Island (Figure 1). The proposed site is the 

location of the C-LAB buoy deployed during the SEA 

project, is slightly to the west of an existing sampling Figure 1. Proposed mooring location, cruise 

station in the central sound (the current station is track and station locations visited during vessel 

between tanker lanes, not a good location for a mooring) surveys. 

and co-located with a Seward Line sampling site (see Hopcroft project proposal). The proposed mooring is an 

Autonomous Moored Profiler (AMP, Wetlabs, Inc.). The AMP is self-contained, and is capable of prof iling from 

100m to the surface, with multiple deployments per day and a longevity of approximately 4 months (the system 

is battery powered, so there will be a tradeoff between the number of casts and longevity). The instrument 

payload on the AMP includes a CTD (0.01 °C, 0.001 S m-1 and 0.005 psi resolution}, a fluorometer/turbidometer 

(0.011-lg r1 chi-a and 0.01 NTU resolution), and a UV nitrate analyzer (a Satlantic SUNA: 2 llM resolution); data 

will be telemetered out in near real-time by ce llular modem. 

Vessel surveys (Objective 2) wi ll be conducted 6 times per year, and will visit the four SEA bays that have been a 

focus of prior EVOSTC funded research (and a focus of the Pegau et al. herring proposal), as well as Hinchinbrook 

Entrance and Montague Strait (as requested by the RFP), and central PWS (to collect ground-truth data and to 

service the mooring). Each station will include a CTD cast (with the same instrumentation as on the mooring), 

water bottles for nutrient and chi-a analysis, and a plankton tow. Two stations will be done in each of the bays, 

one near the head where juvenile herring are more frequently encountered, and one in more open waters at 

the mouth of the bay where older age classes are more common. The timing of the surveys will be structured 

around the "productivity season" to attempt to capture the spring and autumn blooms (i.e. pre-bloom, bloom 

and post-bloom). The data collected during the surveys (particularly phytoplankton abundance and nutrient 

concentrations) will be compared to the high frequency record in the central sound, in order to assess how the 

timing and magnitude of production events in the bays differs from the open waters of PWS. Stage composition 

of the cope pod species collected by the plankton net will also give information on annual changes in phenology. 

The Pegau et al. herring program is also proposing to do a number of focused process studies in the four SEA 

bays (Objective 3), and will provide plankton samples to be analyzed. Not all plankton is of equal quality as food 

to herring, and the plankton data will inform work done on herring feeding and energetics. Hydrographic, 

nutrient and plankton sampling will also be done during intensive overwintering juvenile surveys done by 

members of the Pegau et. al herring program in Simpson Bay and Port Gravina. 
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Methods 
All of the mstruments Will be calibrated annually, and water samples Will be taken wtth Niskm bottles to validate 
the observations Water Wtll be filtered through a Whatman GF/F ftlter (nom mal pore stze 0 71J.m), whtch wtll be 
retained for the extractton of chlorophyll-a (Parsons et al 1984), and the filtrate will be retamed for the analysts 
of nitrate, phosphate and sthcate Followrng each crUise, quality assurance checks will be made on all the data 
collected, and the CTD data wtll be processed w1th standard methods, the data and assoctated metadata w1ll be 
data based for later analysts and dtstnbution. Zooplankton samples w1ll be subsampled wtth a Folsom plankton 
splitter (McEwan et al. 1954), and tdentifted to spec1es and stage under a stereomicroscope. 

C. Data Ana~ysis and Statistical Methods 

Thts program will result m a htgh frequency (-dally) time senes rn central PWS that Will be dtrectly comparable to 

a complimentary ttme series taken dunng the SEA project. It w1II also contmue time senes observations of 

temperature, sahmty, chlorophyll fluorescence, turbidtty, and nttrate concentration, all as a function of depth, at 

two locat1ons in each of the SEA bays, as well as four s1tes representative of open water habitat and water 

entering and leavmg PWS Those data wtll be used to create temporal sections, usmg standard methods (e.g 

Sandwell 1987, Chatfteld 1995), wh1ch w1ll then be used to descnbe the changes m oceanographic condtttons 

over t1me within each of the bays, as well as PWS in general Compansons wtll also be made to prev1ous 

observattons (e g. Meunch and Schmidt 1975; Gay and Vaughan 2001) Autocorrelation stattsttcs such as the 

Mantel test (Smouse et al1986) will be used to rnfer decorrelat1on scales between bays and the open PWS, both 

spatially between s1tes and temporally w1thm Sites. 

The zooplankton collecttons wtll also prov1de a ttme senes of plankton concentrations m each of the bays, rn the 

central sound, and in the entrances and extts, although it will be depth-rntegrated rnstead of depth-spec1f1c 

Differences in the concentrations of each species among the bays and open water sttes will be examrned with 

multtvanate stat1st1cal methods, rncludmg hterarchical clustenng and nonmetnc dtmenstonal scaling (Manly 

1994) The association between plankton spectes and environmental parameters will also be examined wtth 

ordinatton techntques, includrng Pnnctple Components Analysis and Redundancy Analysts (Legendre and 

Gallagher 2001, Clarke et al 2008) 

The data wtll also be used to refrne conceptual models of ecosystem-level production processes tn PWS (Cooney 

et al., 2001), and the results of several years of data collection wtll permtt mferences about how the 

oceanographic climate mfluences the b1ologtcal product1v1ty m the nearshore and offshore waters of PWS Data 

on plankton taxonomy and abundance, combmed With measurements of gut contents done dunng the mtenstve 

herrmg studtes proposed by Scott Pegau et al will permit testmg of hypotheses about the potenttal for food 

hm1tat1on of JUVentle herrmg rn PWS 

D. Descriptoon of Study All'ea 

Thts prOJect IS conducted throughout PWS, the stations are shown m Ftgure 1 and Table 1. 
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Table 1: Station locations 

Station Latitude Longitude 

Simpson Bay head 60.67 -145.87 

Simpson Bay mouth 60.61 -145.93 

Hinchinbrook Entrance East 60.25 -146.73 

Hinchinbrook Entrance West 60.25 -146.89 

Zaikof Bay head 60.27 -147.09 

Zaikof Bay mouth 60.34 -146.96 

Montague Strait 60.01 -147.77 

Whale Bay head 60.15 -148.21 

Whale Bay mouth 60.23 -148.17 

Eaglek Bay head 60.93 -147.74 

Eaglek Bay mouth 60.85 -147.71 

Central PWS 60.67 -147.17 

E. Coordination and Collaboration with the Program 

This project links directly with the herring research program submitted separately to the Trustee Council by 

Scott Pegau et al, it will provide a bottom up context for the proposed work on juvenile herring. This project also 

links materially with the Lower Cook lnlet/Kachemak Bay long term monitoring effort: plankton and nutrient 

samples collected under that program will be analyzed at PWSSC by this project. 

This program collaborates closely with the Alaska Ocean Observing System, which has funded some prior 

surveys in PWS, and is currently funding oceanographic and ecosystem modeling in the region. Some of the 

instrumentation and equipment used in this project was initially purchased with AOOS funds. 

Ill. CV's/RESUMES- please see appendix 2 

IV. SCHEDULE 

A. Project Milestones 

Objective 1. Install and maintain an autonomous profiling mooring in PWS. 

Objective 2. Conduct regular surveys in PWS. 

Objective 3. Support continued herring research by maintaining the existing time series (hydrography, 

plankton and nutrients) at the four SEA bays, and participating in intensive process studies of 

juvenile herring overwintering. 

Time series work is described above. The intensive process studies will be conducted in 2013. 
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IFFY 14, 1st ql.laiT'ter (October 1, 2.014-Decemlber 31, 2.014) 
October-December· Moormg operattonal, sample processmg ongoing 
October: Vessel survey/service moonng 
November Vessel survey 
December: Vessel survey 

IFFY 14, 2nd qua~rter (.JaniUlary 1, 2014-Mardu 31, 2014) 
January-March Mooring operatiOnal, sample processmg ongomg 
January. Annual Manne Sctence Sympostum 
March: Vessel surveyjservtce moonng 

IFFY 14, 3rd qiUlall'ter (Ap1ri~ 1, 2.014-JI.Ine 30, 2.014) 
Apni-June· 
Apnl· 
June. 

Moonng operattonal, sample processmg ongomg 
Vessel survey 
Vessel surveyjservtce moonng 

fiFY 14, 4tlh qiUlal'tell' (J1.1~y 1, 2014-Septemlbe!T' 30, 2014) 
July-September· Mooring operatiOnal, sample processmg ongomg 
July· Servtce mooring 
August: Submtt annual report 

V. BUDGET (at11:ached) 
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Parsons, T R, Y.Ma1ta and C.M. Lalli. 1984. A manual of biological and chemical methods for seawater analysis. 

Pergamon Press, Oxford. 173 pp. 

Sandwell, D T 1987 Biharmonic Splme Interpolation of GEOS-3 and SEASAT Altimeter Data. Geophysical 

Research Letters 2:139-142 

Smouse, P E , J.C Long, and R.R Sokal 1986 Multiple regression and correlation extensions of the Mantel test 

of matnx correspondence Systemic Zoology 35: 627-632 

fY:ll.4 IPIROGIRAM IPIRO.JIIECT IPIROPOSAl FOIRM - Bo8 

Pl'oject Tnt~e: Long-term monitonng of oceanographic conditions m Cook lnlet/Kachemak Bay to understand recovery 

and restoration of InJured near-shore species 

Pl'o]ect Period: February 1, 2014- January 31, 2015 

IPI'imal'y lnvestigator(s): Angela Doroff (Kachemak Bay National Estuarme Research Reserve-

ADFG, angela doroff@alaska gov, 907-226-4654, 95 Sterling Hwy, Homer AK 99603), Kns Holdened (NOAA Kas1tsna 

Bay Laboratory, kns holdened@noaa gov, 907-235-4004, 2181 Kachemak Dr, Homer, AK, 99603) 

Albstract: 

This project IS designed to assist m the evaluation of recovery and restoration of InJUred resources m the foot pnnt of 

the Exxon Valdez oil spill (EVOS) It IS Important to know Jf oceanic conditions and changes in the Gulf of Alaska are 

synchronous w1th near-shore trends, and monitonng at multiple sites will help discern such relationships. Mappmg 

currents and water mass movements of a region contnbutes to our understanding of patterns m the abundance and 

diversity of manne plankton, mvertebrates, f1sh, birds, and mammals m coastal Alaska. The complex structure of 

fronts where water masses meet and the patterns associated w1th the movement of water masses are still not 

understood for lower Cook Inlet In this study, we will be mapping the waters m lower Cook Inlet and Kachemak Bay 

to understand the mtrus1ons of the Alaska Coastal Current and to 1dent1fy spat1al and temporal changes of vanous 

other currents m th1s reg1on and relate these observations to InJUred resources Developmg an understandmg of the 

structure of the phys1cal oceanography Will help us understand the connect1v1ty of water movement and potential 

plankton transport between lower Cook Inlet and Kachemak Bay By determ1nmg the local spec1es of phytoplankton 

and zooplankton and understandmg the1r seasonal d1stnbut1on we will begm to understand the b1olog1cal patterns 

associated w1th upper trophic levels of the nearshore manne system. Information from th1s project Will also be useful 

to local manculture operations, subsistence harvesters of hard shell clams and other mvertebrates, NOAA Reg1onal 

Ocean Circulation Model development, and monitormg programs for harmful algal blooms. 
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Estimated Budget: 
EVOSTC Funding Requested: 

FY12 FY13 FY14 FYlS FY16 TOTAL 

$191.9 $177.4 $166.5 $133.7 $108.8 $778.2 

(Funding requested must include 9% GA) 
Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

Date: 9 August 2013 

I. NEED FOR THE PROJECT 

A. Statement of Problem 

This project is designed to assist in the evaluation of recovery and restoration of injured resources in the foot 

print of the Exxon Valdez oil spill (EVOS). It is important to know if oceanic conditions and changes in the Gulf of 

Alaska are synchronous with near-shore trends, and monitoring at multiple sites will help discern such 

relationships. Kachemak Bay, like PWS, has been impacted by the EVOS and has similar physical stressors on 

near-shore coastal habitat such as land-level changes from the 1964 earthquake and isostatic rebound from 

melting glaciers. In this project we are continuing oceanographic monitoring data series for lower Cook Inlet 

(Okkonon et al. 2009) and Kachemak Bay (Murphy and lken 2013). 

B. Summary of Project to Date 

Beginning in 2012, we have been conducting oceanography and marine plankton surveys quarterly in lower 

Cook Inlet (including Kachemak Bay) and monthly in mid-Kachemak Bay. To date, six surveys of lower Cook 

lnlet/Kachemak Bay seasonal surveys were attempted and five full surveys conducted; inclement weather 

prevented a full survey of the study area in February 2013 though Kachemak Bay sampling was completed. 

Collectively, nearly 487 conductivity-temperature-depth (CTD) profiles were made in the first year and a half of 

the project. Oceanographic profile data are available in Seabird Electronics data format for all surveys, with 

ongoing data processing to standard 1-meter depths, export to Excel spreadsheets and generation of data 

visualizations as vertical profile graphs and along-transect contour plots. In November 2012, we also began to 

compile the historical CTD data for the study area and are preparing data formats for uploading into the Gulf 

Watch data portal. We provided temperature and salinity profile data to the National Ocean Service (NOS) 

Coast Survey Development Laboratory for validation of the new NOS Cook Inlet ocean circulation model. This 

model is being used by NOS to produce a tidal energy assessment of Cook Inlet, in partnership with the Alaska 

Energy Authority. 

Concurrent with the CTD sampling, marine phytoplankton and zooplankton collections are made. Samples are 

preserved for later analyses by the NOAA Center for Coastal Fisheries and Habitat Research (Kasitsna Bay and 

Beaufort Laboratories- phytoplankton) and the Prince William Sound Science Center (zooplankton). Data are 
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still bemg processed for zooplankton. Preiimmary results from the oceanographic and phytoplankton @ 
monitormg have been presented m three posters at the 2012 and 2013 Alaska Marine Science Symposium and 

m public talks given m Homer Alaska (July 2012 and July 2013) and Seldovia Alaska (July 2013) The 

phytoplankton monitoring data is also bemg used m NOAA harmful algal bloom studies on the species that cause 

paralytic shellfish po1sonmg 

Contmuous water quality data collection and reportmg occurred throughout the study through the Kachemak 

Bay Research Reserves' System-wide Monitormg Program for meteorological, water quality, and monthly 

nutnent samples, all data are bemg quality controlled and archived through the NERR's Central Data 

Management Office As part of this study, we purchased a YSI moored buoy system and deployed a data sonde 

to monitor water quality m Bear Cove dunng the Ice-free months. The station data IS telemetered to provide 

researchers and local oyster farmers with real-time access to the water quality data In addition to establishing 

a new water quality monitormg site, we upgraded our monitonng program with four new sondes which have an 

optical port for contmuous monitonng of chlorophyll-a (chi-a); this allows for monitonng all three surface (1m 

depth) stations for chi-a throughout the summer months 

~t IPRO.IIECl' DIES~GN 

A. Objectives 

Our 5-year program goal1s to enhance ex1stmg monitonng programs to be able to correlate near-shore 

monitonng of Injured resources with annual and seasonal patterns and trends m oceanographic conditions m 

lower Cook Inlet 

The objectives of the Cook Inlet and Kachemak Bay oceanographic monitonng mclude 

4 Improve understanding of water mass movement In Kachemak Bay 
a Identify surface and subsurface flow and water mass charactenst1cs w1thm Kachemak Bay through 

measurements of temperature and salinity m h1stoncal and present data. 
b Exam me spatial, seasonal and annual changes m the depth and persistence of freshwater lenses m 

the Bay. 
c Place an additional YSI data sonde m Bear Cove durmg the Ice-free penod to monitor trends m 

salm1ty, temperature, and nutnents at the head of the Bay m proximity to clam beds. 
5 Determme lmkages, and temporal vanab11Ity m those lmks, between Kachemak Bay/lower Cook Inlet and the 

Alaska Coastal Current 
a Mamtam and monitor temperature trends m all sub-bays on the southern s1de of Kachemak Bay 

with T1B1ts temperature loggers 
b. Analyze data on temperature and salm1ty signatures that Identify Gulf of Alaska water mtrus1ons mto 

Kachemak Bay 
c. CTD data will be analyzed for spatial, seasonal and annual variability and trends, as well as lmkages 

to oceanographic data from the GAKl moormg and Seward lme and the GoAIERP shipboard 
samplmg along the shelf adjacent to Cook Inlet 

6 Examme the short-term variability and track long-term trends m oceanographic and water quality 
parameters 
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7 At a subset of stat1ons along each CTD transect, collect water samples for marme plankton Zooplankton 
samples Will be analyzed by Rob Campbell as part of the PWS oceanographic momtonng project 
Phytoplankton w1ll analyzed by the NOAA Center for Coastal F1shenes and Habitat Research at Kas1stna Bay 
Laboratory and w1th molecular techniques at our Beaufort Laboratory m North Carolina. 

B. Procedural and Scientific Methods 

Study Area and Sampling Frequency. We are extendmg ex1stmg t1me senes of oceanographic surveys in lower 

Cook Inlet and Kachemak Bay (Okkonon et al. 2009, Muphy and lken 2013) and supplementmg an ex1stmg water 

quality momtonng program m Kachemak Bay (Kachemak Bay Research Reserve 2010) w1th an additional s1te m 

Bear Cove dunng the 1ce-free months. Surveys will be conducted at stat1ons along transect lmes (Figure 1) 

w1thm Kachemak Bay (Transects 4 and 9) and across lower Cook Inlet (Transects 3, 6 and 7). Kasitsna Bay 

Laborator and Kachemak Bay Research Reserve small boats w1ll be used for Kachemak Bay sampling and larger 

chartered boats w1ll be used for Cook Inlet sampling, due to the routine presence of h1gher sea state cond1t1ons 

in the inlet. Stat1on spacmg w1ll be between 400 m and 1 5 km in Kachemak Bay and up to 4 km m Cook Inlet, 

w1th closer stat1on spacmg near the coast. At the begmnmg of each transect, the followmg mformat1on is 

recorded· cru1se ID, vessel, date, transect lme, wmd speed and d1rect1on, and sea state Additional information 

recorded at each stat1on, mcludmg station ID, t1me, pos1t1on, station depth, event (type of sampling event and 

sample I D), and comments about the stat1on Oceanographic measurements are made w1th conductivity­

temperature-depth (CTD) prof1ler casts at each stat1on along Transects 3, 4, 6, 7, and 9 (n=88) and plankton 

samples are collected at a subset of the stat1ons (n=15) (Figure 1) Transects m lower Cook Inlet and outer 

Kachemak Bay (Transects 3, 4, 6, and 7) are scheduled for samplmg quarterly for the f1rst three years of the 

study and reduced to three and two samplmg penods, respectively, during years four and f1ve of the proJect due 

to budget lim1tat1ons. Transect 9, at m1d-Kachemak Bay 1s scheduled for monthly oceanographic (n=9) and 

plankton (n=3) samplmg throughout the study penod 

Conducttvtty-temperature-depth (CTD} proftler oceanographic surveys: Sea-B1rd Electronics (SBE) 19plus SEA CAT 

CTD profilers will be used to acquire surface to bottom profiles of temperature and sahmty at each station on 

the shipboard surveys Turb1d1ty measurements will be made w1th a WETLabs ECO Fluorometer chlorophyll and 

turb1d1ty sensor, dissolved oxygen measurements will be made w1th an SBE 43 oxygen sensor, and light will be 

measured with a L1cor Ll-192 photosynthetically available rad1at1on sensor, w1th all sensors mtegrated w1th the 

CTD profiler At each stat1on, the CTD profiler will be lowered at 1 meter/second from approximately 1 

meter depth to 1-2 meters from the bottom, w1th a sample rate of 4 times/second. Stat1on locat1on will be 

recorded from vessel-mounted or handheld GPS units. Samplmg will normally be l1m1ted to sea states less 

than seven feet for safe deployment of the CTD The SBE-19+ CTD are placed m a cage and a 5 -10 Kg we1ght on 

a 1-m long line 1s suspended beneath the cage to reduce flaggmg m strong Cook Inlet t1dal currents The data 

are downloaded at the end of each transect and processed usmg standard SeaBird processmg algonthms 

Zooplankton Samplmg: Zooplankton are sampled w1th a bongo style plankton net (2m length of 333 m1cron 

mesh w1th a 60 em diameter opening (Aquatic Research Instruments)). We conduct a 50m vertical tow w1th a 

tow rate of approximately 0 5m/s. A mechamcal flow meter (General Oceans Inc. R2030) IS attached to one of 

the two nets to est1mate water volume. When the tow is complete, the mesh and cod end are washed down 

with salt water to concentrate plankton. The plankton sample IS retrieved from the net that does not have the 
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flow meter attached to the openmg Plankton are transferred to plastic bottles w1th screw-top lids and 

preserved w1th e1ther 3 or 5% forma 1m solut1on m the f1eld Preserved samples are shipped to the Prmce 

William Sound Science Center for analysis of spec1es and relat1ve abundance of each spec1es 

Phytoplankton Samplmg A surface tow method IS used to collect phytoplankton samples m th1s project. F1eld 

methods are as follows. 

a Pour a known volume of surface sea of water (lOL, 20L, 40L pending bloom structure), through the 

20um net, 20cm diameter plankton net 
b. Wash the outs1de of the net down with amb1ent sea water 
c Collect sample m a sample Jar, preserve the sample w1th Lugal's solut1on 

c. Data Ana~ysos and Statostka~ Methods 

SEACAT CTD profiler data from all transects will be m1t1ally processed w1th standard SBE Seasoft software 

algonthms and averaged mto 1 meter depth bms Subsequent data processmg will use Matlab software 

algonthms to compute dens1ty and construct vert1cal prof1les and along-transect distance versus depth contour 

plots of temperature, salm1ty, dens1ty and other vanables Dens1ty f1elds w1ll be used to estimate the degree of 

vertical strat1f1cat1on at each stat1on Lateral vanab1l1ty across the transect and temporal vanab11ity between 

sampling penods will be assessed by calculatmg means and standard dev1at1ons for temperature, salm1ty and 

dens1ty f1elds A least-squares analysis will be used to assess seasonal and annual patterns along the Homer Spit 

transect. The amount of freshwater at each stat1on w1thm the upper part of the water column w1ll also be 

calculated using a reference salm1ty (~32 psu) consistent w1th earlier stud1es The CTD data w1ll be used to 

assess the seasonal cycle of water mass movements and dens1ty-dnven, geostophic c1rculat1on We expect to 

use the new NOS c1rculat1on model (completed m 2013) to help us analyze t1dal and subtidal patterns. 

Manne plankton data are currently bemg analyzed to determme spec1es compos1t1on, relat1ve abundance, and 

t1mmg of blooms (phytoplankton) It 1s Important to note, that th1s proJect, m conjuct1on w1th other Gulf Watch 

Alaska projects of the Un1vers1ty of Alaska Fairbanks and the Pnnce W1ll1am Sound Sc1ence Center, IS helpmg to 

develop an m-state capab1l1ty for marme plankton 1dentlf1cat1on, most zooplankton samples are currently bemg 

sent out of the country for analyses A plankton manual of common and rare species of marine plankton will be 

developed for this study area Plankton data will be analyzed both qualitatively and quant1tat1vely, dependmg 

on the accuracy of the plankton dens1ty estimates Collectively, these data w1ll be used to assess differences m 

offshore and nearshore patterns as they relate to b1omass d1stnbut1on and pnmary product1v1ty w1thm the study 

area and w1thm the greater GulfWatch program. Methods will likely follow those developed by NOAA's 

Southeast Area Momtormg and Assessment Program 
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Figure 1. This is the study area for the oceanographic and marine plankton long term monitoring project in 

Kachemak Bay and lower Cook Inlet, Alaska. Each dot represents an oceanographic profile sampling location; 

red dots indicate the current sampling stations for marine plankton and water chemistry samples. 

E. Coordination and Collaboration with the Program 

The Kachemak Bay Research Reserve provides resources for continuous monitoring of water quality and 

meteorological data; this proposed project leverages and supplements an existing program. Oceanographic 

monitoring in Kachemak Bay will combine: 1) continuous data from exist ing KBRR water quality monitoring 

stations (YSI sondes measuring temperature, salinity, dissolved oxygen, turbidity, pH) at the Homer and Seldovia 

harbors; 2) an additional shoreline water quality station to be deployed during ice-free months in Bear Cove 

(near head of Bay); and 3) small-boat transects of temperature and salinity profiles (CTD) and plankton sampling, 

conducted by monthly on a transect across from the Homer Spit. Oceanographic monitoring in lower Cook Inlet 

leverages existing CTD survey data collected along these transect lines as well as four other transects in lower 

Cook Inlet. The NOM Kasitsna Bay Laboratory is contributing staff t ime and in-kind use of small boats and 
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equipment to the project. We are also leveragmg support from undergraduate NOAA Hollmgs Scholars that 

have 2-month summer mternsh1ps at Kas1tsna Bay Laboratory, w1th two to three students part1cipatmg each 

year Collectively, the proposed near-shore and offshore long-term momtonng will have $155K/year match 

from the Kachemak Bay Research Reserve and the Kas1stna Bay Laboratory, combmed 

Th1s project d1rectly lmks to Gulf Watch projects Long-term Momtormg of zooplankton populations on the 

Alaskan Shelf and Gulf of Alaska usmg Contmuous Plankton Recorders wh1ch has a goal to prov1de continued 

large spat1al scale data on zooplankton populations to extend the ex1stmg t1me senes and Integrate the data 

w1th more reg1onal, locally more mtens1ve, samplmg programs and to Long term momtormg of oceanographic 

cond1t1ons in Prmce W1ll1am Sound wh1ch IS prov1dmg data consistency for zooplankton ident1f1cat1on of samples 

collected in our study area The Gulf Watch project, The Seward Line Manne Ecosystem momtonng m the 

Northern Gulf of Alaska 1s Important to understandmg anomalies and broad-scalmg events m the current study 

Thus far, th1s research and mon1tormg program have prov1ded the followmg lmkages to related projects m the 

study area 

a Oceanographic data (temperature and salm1ty) from th1s study 1s bemg used to validate an ocean 

c1rculat1on model bemg developed by NOAA's Nat1onal Ocean Service for Cook Inlet The model1s bemg 

used by NOS to produce a tidal energy assessment of Cook Inlet, m partnership with the Alaska Energy 

Authonty, and the model w1ll be part of an operational Cook Inlet marme forecast system. 

b The phytoplankton spec1es that causes paralytic shellfish po1sonmg, Alexandnum fundyense, were found 

at all Kachemak Bay samplmg locations throughout the summer, although at relatively low 

concentrations A fundyense concentrations were found to be Significantly correlated with both water 

temperature and salm1ty cond1t1ons 

c The project leveraged partnerships w1th AOOS and UAF to collect water samples to quant1fy vanab11ity m 

water chemistry associated w1th ocean acidification Coastal water chemistry changes w1th freshwater 

mput from glac1al watersheds and snowmelt, upwelling of ocean waters and phytoplankton blooms and 

understandmg th1s vanabi11ty 1s needed to assess how much ocean acidification may threaten nearshore 

spec1es and habitats. 

d Through a partnership w1th the U S Fish and W1ldl1fe Serv1ce, we are enhancmg the Gulf Watch Alaska 

program to prov1de data that will1mprove understandmg of relat1onsh1ps between marme cond1t1ons, 

pnmary product1v1ty, and seabirds and marme mammals. 

m. CV's/RESUMIES-please see appendlux 

IV. SCHIEDUliE 

A. !Project Milestones 

Olbjectove 1. Quarterly CTD/manne plankton surveys Will be conducted throughout the study area Monthly 

CTD/manne plankton surveys will be conducted in Kachemak Bay The Kachemak Bay Research 

Reserve's water quality momtormg program Will collect contmuous water quality data at 5 

stations dunng 1ce-free months and 3 stations during heavy Icing 
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Objectuve 2 . Quarterly CTD/manne plankton surveys w1ll be conducted throughout the study area. Monthly 

CTD/marme plankton surveys w1ll be conducted m Kachemak Bay. The Kachemak Bay Research 

Reserve water quality monitoring program will collect contmuous water quality data at 5 

stat1ons dunng 1ce-free months and 3 stations dunng heavy icing. The Reserve w1ll also monitor 

sub-bay temperatures throughout the year in Kachemak Bay. 

Objective 3. Using data collected m objectives 1 and 2, we w1ll track anomalies in temperature and 

conduct1v1ty m the outer shelf ofthe Gulf of Alaska and in Kachemak Bay 

Olbjectove 4 The species composition, t1mmg, and where applicable, relative abundance of marine plankton will 

be determmed for the study area. When complete, these trends Will be related to other 

GulfWatch studies. 

lB. Measii.Jiralb~e IP~rojed lasks 

f'lf 14, 1st IOJIUiarter (IFelbriUiaii"Y 1- May 31, 2014) 
February, 2014 ProJectfundmg available 

l't & 2nd Quarterly survey of the study area 
Monthly survey of mner Kachemak Bay 
Continuous water qua/tty monitoring 3 stattons 
Contmuous water temperature monttonng m sub-bay 
Data management 

IF'If 14, 2nd quarter (J11.0D11e 1, 2014-AIUigiUist ~0, 2014) 
June: 

July: 

Monthly survey of inner Kachemak Bay 
Continuous water quality monttonng 5 stations 
Contmuous water temperature monttonng m sub-bay 
3'd Quarterly survey of the study area 
Data management 

IF'If 14, 3rc:l qJIUiall"ter (Septemlbell" 1, 2014-November 30, 2014) 
September 1· Monthly survey of mner Kachemak Bay 

October· 

Continuous water qua/tty monitormg 3 stattons 
Contmuous water temperature monttoring m sub-bay 
4'd Quarterly survey of the study area 
Data management 

IF'If 14, 4tlhl qii.Jiarter (December 1, 2015- Jla0"1liUiary 31, 2015) 
December 1· Report writmg 

V.IBUDGIEl 
BIUidget !Form (Attached) 

Monthly survey of mner Kachemak Bay 
Contmuous water qua/tty monttoring 3 stattons 

Continuous water temperature monttonng in sub-bay 
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Pelagic Monitoring Component (lead - Lindeberg) 

FY14 PROGRAM PROJECT • 
PROPOSAL FORM 

Project Title: Data synthesis, analysis and recommendations for sampling frequency and intensity of nearshore 

marine bird surveys to detect trends utilizing existing data from the Prince William Sound, Katmai and Kenai Fjords 

coastlines. 

Project Period: (Please use the fiscal year of February 1- January 31) 

Primary lnvestigator(s): Heather Coletti, Marine Ecologist, Southwest Alaska Network Inventory and Monitoring 

Program, National Park Service, Heather_Coletti@nps.gov, 907-644-3687 

Collaborators: David Irons, James Bodkin, Brenda Ballachey, Tom Dean 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured 

Resources and Services submitted by McCammon et al. Skiff based surveys for marine birds along the 

Prince William Sound, Katmai and Kenai Fjords coastlines have been conducted for over 5 and 20 years, 

respectively. The resu lts of these surveys provide estimates of the species composition, relative 

abundance, and distribution of all marine birds and mammals within this nearshore zone. The focus of 

these surveys is on marine birds that are trophically linked to the nearshore food web, and include species 

of sea ducks (Harlequin ducks, Barrow's and common goldeneye, and seaters), mergansers (common and 

red-breasted), and shorebirds, specifically the black oystercatcher, cormorants, glaucous-winged gulls and • pigeon guillemots. Sustainability of long-term monitoring programs requires the optimization of sampling 

intensity and efforts to minimize costs while concurrently having sufficient power to detect a trend. While 

there has been critical thought in the past regarding these questions, current available analytical methods 

now allow for the use of existing data in simulations, using a Bayesian framework, to estimate number of 

samples and sample frequency required to detect a specified trend as well as examine effects contributing 

to variation, such as imperfect detection. 

Estimated Budget: $52.7K 
EVOSTC Funding Requested: 

I FY12 I FY13 I FY14 I FYlS I FY16 I TOTAL I 
I $32.7K I 0.00 I 0.00 I 0.00 I 0.00 I $32.7K I 
(Funding requested must include 9% GA) 
Non-EVOSTC Funds to be used: 

I FY12 I FY13 I FY14 I FY15 I FY16 I TOTAL I 
I $10 I $20 I $10 I $0 I $0 I $40 I 
In-kind salary support from NPS- has changed because of shifts in timeline- see project milestones & objectives 

Date: July 18, 2013 
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I. NEED FOR THE PROJECT 

A. Statement of Problem 
The National Park Serv1ce (NPS) Southwest Alaska Network (SWAN) Inventory and Momtonng Program (I&M) 

and the US F1sh and Wildlife Service (USFWS) have been conducting sk1ff based surveys for marme b1rds along 
the Pnnce William Sound, Katma1 and Kena1 Fjords coastlines for over 5 and 20 years, respectively These 
surveys do not currently account for 1m perfect detection nor do they focus on any single spec1es m particular or 
nearshore hab1tat type However, w1thm the SWAN program, the goal1s to estimate trends for a select group of 

marine b1rd species reliant on the nearshore food web and and that were Impacted by the Exxon Valdez 011 Sp1ll. 
These mclude black oystercatchers (Haematopus bachmam), cormorants (Phalacrocorax spp ), glaucous-winged 

gulls (Larus glaucescens), goldeneyes (Bucephala spp ), harlequm ducks (Histrionicus htstrionicus), mergansers 
(Mergus spp.), p1geon gUII!emots (Cepphus columba), and seaters (Melanitta spp) 
From prellmmary analysis of NPS data, the current survey des1gn does not prov1de vanance estimates for 

detecting trends for the 1dent1f1ed md1cator spec1es with su1table conf1dence (<0 50) dependmg on the spec1es 
We utilized coefficients of variance (CVs) to determme w1thm year as well as across year vanat1on for each 

species. NPS determmed that we may not be adequately surveymg for some spec1es poss1bly because (1) 
certam spec1es are h1ghly aggregated (2) we are focusmg on inappropnate habitat for the spec1es in quest1on, (3) 

our sample s1ze IS too small or (4) the year to year vanat1on m distribution 1s great enough that we should be 
conductmg replicate surveys w1thm a single season 

We are proposmg to contmue to monitonng ex1stmg transects to have continUity w1th legacy data, but to 
1m prove on ex1stmg protocols by mm1m1zmg vanat1on by exammmg the effects of sampling error and 1m perfect 
detection wh1le also makmg recommendations to 1m prove eff1c1ency through sample mtensity and frequency. 

Improving samplmg methods Will prov1de a better sense of population trends of spec1f1c spectes (hsted above) 
across the western Gulf of Alaska are and increase eff1c1ency as we move forward m our efforts to monttor 
spec1es of mterest w1thm the Exxon Valdez spill area 

B. Summary of Project to Date (if app~icable) 
If the project was funded in prev1ous years, please prov1de a summary of the goals met to date and what 

milestones are st11l outstanding If there are milestones from the prev1ous year's proposal that have not been 
met, prov1de a description of why they could not be met, how much fundmg remams for the project to complete 
the milestones and a t1meline for the1r completion 

lmtial fundmg was prov1ded m February of 2012 No work began on the project unt1l fundmg was secured Once 
fundmg was secured, meetings were held during Sept. of 2012 and a draft proposal was developed The 
resultmg proposal was fmahzed but further delays arose as NPS converted to a new fmanc1al system wh1le 

simultaneously determining how best to deal with sequestration Th1s resulted in contracts that were not 
cons1dered time sens1t1ve to be delayed until June I July of 2013 for submiss1on The contract for analysis has 
been submitted through NPS contractmg and is currently awa1tmg the b1d process We are anticipating that a 
contract will be awarded before the end of federal f1scal year of 2013 T1mellnes have been adjusted accordmgly 
(see objectives sect1on) No add1t1onal funding has been provided or requested The only mod1f1cation to the 
budget 1s the mcrease m m-kmd support from NPS (ecologist salary) to oversee the protracted contractmg 
process 

It PROJECT DES~GN 
A. Objectives 
L1st the objectives of the proposed research, the hypotheses bemg tested during the project, and bnefly state 
why the intended research is Important 
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Concept: We propose to use ex1stmg datasets from Pnnce William Sound, Katma1 and Kena1 Fjords to conduct 
data synthesis and analysis to answer questions regardmg samplmg mtens1ty and sample frequency for 
detectmg trends These are essential components to buJidmg a long-term momtonng program. Even though 
cnt1cal thought has gone mto th1s m the past, it seems prudent to ut11ize ex1stmg data to exam me the followmg 

A Use ex1stmg data m s1mulat1ons to est1mate number of samples and sample frequency requ1red to 
detect a spec1fied trend or change w1th some level of confidence for selected species/species 
groups' density/abundance 

The levels of change or trend deemed ecologically s1gmf1cant will be specified by 
the mvest1gators 

B Determine 1m pact of Imperfect detection 
1. Conduct a senes of sJmulatJons applying different levels of detect1on b1as, based 

on best available mformat1on, to evaluate the effects of vanous levels of detection 
b1as (and vanabil1ty therem) on some true population trend. 

11 Assummg detection probab11it1es are not constant through t1me, determme the 
magmtude of the effects of vanat1on m detection probability on trend estimates 
and the ability to detect trends 1f present 

Th1s approach to the long-term momtormg effort may be a way of d1splaymg for the Trustees that we are 
thmkmg about a long-term, sustamable momtonng program that will allow us to est1mate trends that we deem 
ecologically Important across a vanety of temporal and spatial scales and prov1dmg mformat1on to mform the 
group of the scale and mtens1ty of momtormg needed over potentially 20 yrs and cost savmg due to reduced 
samplmg where feasible based on sJmulat1on results 

There may be mcreased costs on the front-end for data synthesis and analysis, but 1f results allow for a decrease 
m sample mtensity OR can identify areas that may requ1re more efforts, the upfront costs may be mm1mal to the 
long-term costs of unnecessary samplmg or poor power to detect trend 

U111kages: Th1s exerc1se w1th ut11ize and lmk datasets spannmg several years with1n Pnnce William Sound, Kenai 
Fjords and Katma1. Focal spec1es mclude those that have exh1b1ted protracted recovery from EVOS Th1s work 
would be an mteragency effort between NPS, USFWS and USGS to 1m prove the power to detect trends of 
coastal manne birds across the ent1re spill area 

B. Procedi.lra~ ancl Scientific Metlhiods 
For each object1ve listed m A above, 1dent1fy the spec1f1c methods that will be used to meet the objective. In 
descnbmg the methodologies for collection and analysis, 1dent1fy measurements to be made and the ant1c1pated 
prec1s1on and accuracy of each measurement and descnbe the samplmg equipment m a manner that perm1ts an 
assessment of the anticipated raw-data quality. 

If applicable, d1scuss alternative methodologies considered, and explam why the proposed methods were 
chosen. In add1t1on, projects that willmvolve the lethal collection of b1rds or mammals must comply w1th the 
Trustee Council's policy on collections, available at http./ /www.evostc.state.ak.us/Policles/other.cfm 

See Project Des1gn Sect1on A 

C. Data Ana~ysns and Statostka~ Methods 
Descnbe the process for analyzmg data D1scuss the means by wh1ch the measurements to be taken could be 
compared w1th histoncal observations or w1th reg1ons that are thought to have s1m1lar ecosystems Descnbe the 
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stat1st1cal power of the proposed sampling program for detecting a s1gmf1cant change m numbers. To the extent 
that the variatton to be expected m the response vanable(s)1s known or can be approximated, proposals should 
demonstrate that the sample s1zes and sampling t1mes (for dynam1c processes) are of sufficient power or 
robustness to adequately test the hypotheses For environmental measurements, what 1s the measurement 

error associated wtth the dev1ces and approaches to be used? 

See Project Des1gn Sect1on A 

D. Description of Study Area 
Where w1ll the project be undertaken? Descnbe the study area, mcludmg 1f applicable decimally-coded latitude 
and longitude readrngs of samplmg locations or the boundmg coordmates of the sampling region (e g, 60 8233, 
-147 1029, 60 4739, -147.7309 for the north, east, south and west boundmg coordinates) The formula for 
convertrng from degree mrnute seconds to dec1mal degrees is· degrees+ (mmutes/60) + (seconds/3600) so 

121 °8'6" = 121. + (8/60) + (6/3600) 121135 

See Project Design Sect1on A. 

E. Coordination and Collaboration with the Program 
Ind1cate how your proposed project relates to, complements or rncludes collaborative efforts w1th the Program. 
Identify how thts project wtll ass1st m the answering of the Program's hypothesis and how data collected as part 
of thts project may be used by other projects Descnbe any coordmat1on that has taken or wtll take place (w1th 
other Counc1l funded projects, ongomg agency operat1ons, act1vit1es funded by other marine research entities, 
etc ) and what form the coordmat1on will take (shared f1eld s1tes, research platforms, sample collection, data 
management, equipment purchases, etc) If the proposed project requ1res or mcludes collaboration with other 
agencies, orgamzations or scientists to accomplish the work, such arrangements should be fully explained and 
the names of agency or organization representatives involved m the project should be provided. If your proposal 
IS m conflict w1th another project, note th1s and explam why 

See Project Design Sect1on A. 

m. CV's/IRESUMES- please see appendix 2 

IV. SCHEDULE 
A. Project Milestones 
For each project obJective listed above (II A.), specify when crrt1cal project tasks w1ll be completed Project 
reviewers Will use th1s rnformat1on m conjunction w1th annual proJect reports to assess whether proJects are 
meetmg the1r objeCtives and are SUitable for contmued fundmg Please format your mformation like the 
following example. 

Objective 1. Complete all necessary documents to the National Park Serv1ce contracting offiCials for rev1ew 
and submtssion Thts date was originally mod1f1ed from November of 2011 smce fundmg was not 
ava1lable until Feb. of 2012 and no work began on the project unt1l fundmg was secured. Once 
fundmg was secured, meetmgs were held dunng Sept of 2012 and a draft proposal was 

developed. The resultmg proposal was fmahzed but further delays arose as NPS converted to a 
new fmanc1al system wh1le simultaneously determming how best to deal w1th sequestration 

This resulted rn contracts that were not considered t1me sensitive to be delayed unt1l June I July 
of 2013 for submission The contract for analysis has been submitted through NPS contractmg 
and IS currently awa1tmg the bid process. We are ant!Cipatmg that a contract will be awarded 
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before the end of federal frscal year 2013 Trmelmes for objectrve 3 have been modrfred based 
on objectrve l's updated date 
To be met by September 2013 

Objective 2 Compile manne brrd survey data from Pnnce Wrlliam Sound, Katma1 Natrona! Park and Preserve 
and Kenar Fjords Natrona! Park.- COMPLETED 
To be met by June- August 2012 

Ob]ective 3 Provrde report wrth recommendations for contmued monrtormg. 
To be met by June 2014 

B. Meas1.1ralble !Project Tasks 
Specrfy, by each quarter of each frscal year, when cntrcal project tasks (for example, sample collectron, data 
analysrs, manuscript submrttal, etc) wrll be completed This mformatron wrll be the basrs for the quarterly 
project progress reports that are submrtted to the Trustee Council Offrce Please format your schedule like the 

followmg example 

IFY 14, 1st q1.1arter (febr1.1ary 1- May 31, 2014) 
February, 2014 ProJect m progress, no addtttOnal fundmg requtred 

IFY 14, 211'1d q1.1arter (.I1.11T1e 1, 2014-AI.Igl.lst 30, 2014) 
June 30. Provtde fmal report wtth recommendatiOns for contmued momtonng. 

IFY 14, 3rdl q1.1arter (Septemlber 1, 2014-November 30, 2014) 
September 1 NA 

IFY 14, 4th q1.1arter [December 1, 2015- Jar11.1ary 31, 2015) 
December 1 NA 

V. IBIJIDGH 

B1.1clget !Form attached. 
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• FY14 PROGRAM PROJECT 

PROPOSAL FORM 

Project Title: Long-term Monitoring: Pelagic monitoring component - Long-term killer whale monitoring in Prince 

William Sound/ Kenai Fjords 

Project Period: February 1-January 31 

Primary lnvestigator(s): Craig 0. Matkin, Executive Director, North Gulf Oceanic Society 3430 Main St. St B1 Homer, 

Alaska 99603 907 299-0677 

Abstract: 

The proposed project is a continuation of the annual monitoring of AB pod and the ATl population killer whales in 

Prince William Sound-Kenai Fjords. These groups of whales suffered significant losses at the time of the oil spill and 

have not recovered at projected rates. Monitoring of all the major pods and their current movements, range, feeding 

habits, and contaminant levels will help determine their vulnerability to future perturbations, including oil spills. The 

project also extends the scope of the basic monitoring to include an innovative satellite tagging program used to 

examine habitat preference, feeding ecology and assist in relocating whales for feeding studies. It continues 

examination of feeding habits using observation, prey sampling and innovative chemical techniques. The study will 

• delineate important habitat, variations in pod specific movements and feeding behavior within a temporal and 

geographic framework. We will examine the role of both fish eating and mammal eating killer whales in the near-

shore ecosystem and their impacts on prey species. Community based initiatives, educational programs, and 

programs for tour boat operators will continue to be integrated into the work to help foster restoration by improving 

public understanding and reducing harassment of the whales. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 FY14 FYlS FY16 TOTAL 

$7.2 $132.8 $132.8 $132.9 $132.9 $538.7 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FYlS FY16 TOTAL 

$23.5 $23.5 

Date: 31 July 2013 
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I. NEED FOR THE PROJECT 

A. Statement of Problem 
Both resident ecotype (AB pod) and trans1ent ecotype (ATl population) killer whales suffered sJgn1f1cant 
mortalities followmg the Exxon Valdez oil sp1llm 1989. AB pod IS recovenng after 22 years but has still not 
reached pre-spill numbers The ATl population 1s not recovenng and may be headed toward extmct1on Th1s 
project has determmed that killer whales are sens1tive to perturbations such as oil sp1lls, but has not yet 
determmed the long term consequence (extinction) or the recovery penod requ1red for AB pod. As an APEX 
predator, th1s spec1es has 1mpact on the ecosystem (fish and manne mammals), add1t1onally they are a primary 
focus of viewmg for a VIbrant tour boat mdustry m the region, and can be closely momtored Th1s IS a unique 
opportumty to contmue a comprehensive database for a keystone spec1es in the region. The w1sdom of long­
term killer whale momtormg has been borne out m other reg1ons such as Puget Sound and Bnt1sh Columbia. 
Data from th1s proJect 1s used by tourboats m the reg1on to enhance v1ewers expenence and understandmg of 
the local environment and fauna 

B. Summary of Project to Date (if applicable) 
As an ongomg momtonng project, many of the goals associated With this proJect are contmumg measurements 

des1gned to map changes m population numbers, range and d1stnbut1on, contaminant levels, feedmg hab1ts and 
feedmg/dJvmg ecology Recent milestones mclude publication of "The Life H1story and Population Dynam1cs of 
Resident K1ller Whales" m the journal Manne Mammal Sc1ence, and "Contrastmg Abundance and Residency 
Patterns of Two Sympatnc Populations of Transient Killer Whales m the Northern Gulf of Alaska" m the JOurnal 
F1shery Bulletm, as well as the publication of the book "Into Great Silence", a popular account of some of our 
research and fmd1ngs Development of ARGOS based satellite tags wh1ch now mclude d1ve t1me and depth has 
contmued With a new des1gn produced for the 2013 season B1opsy samplmg for feedmg hab1ts stud1es 
contmues and 1s now providing mformat1on on changes m d1et of killer whales and changes m the feedmg 
ecology of k1ller whales possibly related to other changes in the Gulf of Alaska. We contmue to develop and 
1mprove our webs1te and Facebook page mformat1on and to work closely w1th tourboats m prov1dmg the latest 
mformat1on on these whales 

It PROJECT DIES!GN 
A. Objectives 

1) Photo-JdentlflcatJon of all major res1dent pods and ATl transient groups that use Pnnce William 
Sound/Kenai Fjords on an annual basis. Realistically, all pods are completely documented on a b1enmal 
bas1s, despite annual f1eld effort Extension of 1nd1vidual h1stones, Identification catalogues of 
individuals and an annual update of population model are products of these data. 

2) Collection of blubber samples for chem1cal momtormg of PCBs, DDT's and PBDE's, lipids /fatty ac1ds 
and stable 1sotope values to gauge changes m contaminant loads as well as feedmg hab1t changes Most 
analyt1cal costs are borne by NOAA f1shenes. 

3) Collection of f1sh scale samples and marme mammal t1ssue from kill s1tes to momtor potential changes m 
feedmg hab1ts 

4) Collection of genetic t1ssue samples (Genetic analytical costs pa1d by NMML/UBC) 

5) Track1ng of mdJvJduals/pods using ARGOS satellite telemetry to Improve re-s1ghtmg rate and foster 
completion of obJectives 1-3 Use of time/depth recorders to exam me feedmg patterns and d1el 
behav1or 

6) Determine details of range of pods/populations usmg both ARGOS and photoJdentlfJcatJon data and 
ident1fy important habitat on a pod spec1f1c bas1s 
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lB. IProcedura~ and Sdentifnc Methods 
The f1eld work consists of three major actiVIties Photo-JdentlflcatJon will be completed usmg Nikon D700 

d1g1tal cameras to obtam photos of every mdlvJdualm major res1dent pods and AT1 trans1ent groups, and 
offshore killer whales that are encountered (Humpback whales are photographed opportumst1cally as time 
allows) 

B1opsy samples for chem1cal analysis and genetics will be collected usmg an a1r powered nfle and small 
floating biopsy darts that are easily retrieved Th1s techmque has been used smce 1994 ARGOS Spot 5 satell1te 
tags manufactured by Wildlife computers w1ll be attached w1th spec1ally designed darts to spec1f1c whales to 
track movements over penods rangmg from weeks to months 

Survey days and encounter data 1s logged m an Access database mamtamed by NGOS and as part of the Gulf 
Watch Database. Data analysis mcludes a frame by frame analysis of all digJtaiJmages, w1th mdJVJdual 
identifications digitally recorded and attached to the photo. Improvement photos of each mdividual are 
selected and placed m appropriate folders and used to update catalogue (for NGOS and public access) and 
prov1de reference for future JdentlfJcatJons The population dynam1cs data base that lists data on each 
individual (mcludmg newly recruited calves) IS updated annually All vessel and encounter tracklmes are stored 
m GIS format, ready for analysis. ARGOS tracklines are also placed m GIS format and m1t1al analysiS and mappmg 
completed on an annual bas1s. 

C Data Al!'la~ysis and Statostoca~ Methods 
Because photographic and observational data are bemg made in the same format as dunng the past 23 f1eld 

seasons and usmg the techmques now standardized for studymg killer whales, the data will be comparable with 
other data collected around the North Pac1f1c. Smce we 1dent1fy every md1v1dual m each pod of resident k1ller 
whales, and pod membership only changes through death or calf production, we can accurately assess changes 
in pods/population. 

The report for the monitoring segment willmclude a summary of all f1eld effort mcludmg that funded 
outs1de of th1s DPD, and will include a summary of the pods and mdJvJduals encountered and a status report on 
AB pod and the AT1 group Changes within AB pod will be examined with cons1derat1on for the age and sex 
structure of the pod and maternal groups within the pod and related to the population model now under 
development Trends m transient killer whale sighting rates and demographics will also be presented 

Feedmg data w1ll be summanzed and f1eld observations and data from scales (spec1es and age) will be 
summanzed and statistically compared by area and by pod In conjunction w1th the NWFSC we have used 
contammant/fatty acid/stable 1sotope analysis to descnbe aspects of killer whale predation mother areas 
(Herman et al 2005, Krahn et al 2006). Analysis and publication for th1s aspect of the project will follow the 
model presented m these papers We will also statJstJcally compare chem1cal markers mdicat1ve of d1et between 
pods and from different times of year (late wmter/sprmg and late summer/fall). In our f1eld samplmg will take 
mto account that chemical markers usually md1cate prey from approximately one to two months pnor to the 
sample m temporal compansons Genetic analysis, when appropnate, Will be conducted usmg the methods 
detailed m Matkm et al (2003) and Barrett-Lennard 2000 and Wlllmclude mtDNA and nuclear DNA analys1s 
Track lmes from whales tagged w1th satellite trackmg dev1ces will be presented and analyzed in GIS format 
Tracks w1ll be exammed for patterns m movements, and m relat1on to bathymetry, to known migratory 
pathways of prey and to areas of potential prey abundance. We will establish home range estimates and kernel 
dens1ty estimates to determine important habitat and migratory pathways 

Frame by frame JdentlfJcatJons of mdJvJduals tabulated by pod and by md1v1dual and added to our 
database. Individual s1ghting data from each encounter is prov1ded to NCEAS and uploaded to Gulf Watch s1te 

by Sarah Clark NCEAS IS also mamtaining a database of all surveys and encounters from th1s project smce its 
mception on the Gulf Watch site. Cop1es of the GIS program and data base Will be available by request to NGOS. 
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PC (Wmdows) compatible computers owned by NGOS will be used to analyze f1eld data. The vanous long- ., . 
term databases will be housed at NGOS off1ces as well as on the Gulf Watch webs1te and w1th other Gulf Watch 
databases, although copies will be made available to other management agenc1es on request. 

ID. Description of StQJc:ly Area 
Th1s proJect 1s part of an ongomg killer whale research m Pnnce William Sound and the Kena1 FJords region, 
Alaska (Matkm et al 2008) The overall study area stretches from the Nuka Bay, outer Kenai Penmsula reg1on to 
Cordova on the eastern edge of Pnnce William Sound. However, the fundmg spec1f1cally requested m th1s 
proposal w1ll be used pnmanly in western Pnnce W1ll1am Sound and Kena1 FJords where likelihood of 
encountenng the focal whales 1s most likely We cannot pred1ct the spec1f1c locations where encounters Will 

occur. 

IE. Coorc:linatoon alldl Co~laboration with the !Program 

The momtonng of killer whales and analysis of current data IS part of a long-term program to 1nvest1gate killer 
whale recovery, momtor populations and exam me the mteract1ons of killer whales with other spec1es. The PI, 
Matkin, w1ll work closely With collaborators Russ Andrews at the Alaska Sea L1fe Center, who has des1gned the 
satellite tags and w1th Dave Herman and Peggy Krahn at the Northwest Fishenes Sc1ence Center, who conduct 
d1et and contammant analys1s, and Kim Parsons who conducts the genetiC analys1s We have been and will 
contmue to be act1ve collaborators on the studies exammmg the mteract1on of humpback whales and hernng ( 
see other proJects, John Moran, PI) and have contnbuted our substantial long-term humpback whale photo 
database to the1r analysis We will contmue to collect humpback whale fluke identification data dunng the 
course of the proposed work and share research platforms when possible As possible the proposed study will 
be mtegrated w1th near shore studies that focus on sea otters and With the oceanographic studies of the Alaska 
Coastal Current. 

This proJect will rely on approximately $15,000 annually m add1t1onal analytical t1me provided by the 
NWFSC, Environmental Contammant Laboratory, $5000.00 annually m additional vessel t1me contnbuted by 
NGOS, and $3500 annually by the Norcross Foundat1on m equipment In add1t1on we are supported and work 
cooperatively w1th the NMFS reg1onal off1ce (Aleria Jensen) m providing observation and educat1on of the tour 
boat fleet m the Pnnce William Sound/Kenai FJords reg1on As a non-prof1t research inst1tut1on familiar w1th 
pnvate fundmg sources and cooperative programs, NGOS can work w1th the Trustee Council to max1m1ze return 
for current and future fundmg 

m. CV's/RIESUMIES-p~ease see a!Ppelldlix 2 

IV. SCIHIEDUlE 

A. l?ro]ect Milestones 
ObJeCtive 1 To prepare and launch f1eld collection of data, mcluding 1dent1f1catlon photos, prey samples and 
observations, biopsy samples and satell1te tag attachments F1eld work w1ll begm m May 20124and end by 
October 2014. 

ObjeCtive 2 Conduct analysis blubber samples, scale samples, skm samples, and plot results of taggmg efforts 

ObJeCtive 3 Annual update photographic catalogue, Argos trackmg data, and population dynam1cs database 
Stat1st1cal analysis and compilation of data from all years of the project to be published and mcluded m fmal 

report 
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B. Measurable Project Tasks 

IFY14, 1st quarter (October 1, 2013-December 31, 2013) 
Workup satellite tag data in GIS format and update databases Lrprd/fatty acid, contamrnant/ stable rsotope and 

genetic analysrs. 
FY14, 2nd quarter (January 1, 2014-Marrch 31, 2014) 
January 23-27 Annual Marine Scrence Symposium Finish analysrs of photographs from fteldwork catalogue, 
workup satelltte tag data in GIS format and update databases. Lrprd/fatty acid/ contaminant/ stable rsotope, 
prey sample and genetic analysrs completron. 
IFY14, 3rd quarter {Apri~ 1, 2014-June 30, 20:11.4) 
Prepare for Apnl fteld work Conduct freldwork rn Apnl (10 days) and May- June (10 days) 
IFY14, 4th quarter (July 1, 2014- September 30, 2014) 
Conauct freldwork in July-August (14 days) ahd September-November (14 days) Initiate analysrs of 2014 data. 

V. BUDGET 
Budget !Form (Attached) 
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FY14 PROGRAM PROJECT 
PROPOSAL FORM • 

Project Title: Long-term Monitoring: Pelagic Monitoring Component - Long-term monitoring of humpback whale 

predation on Pacific herring in Prince William Sound 

Project Period: Feb 1-July 31, 2013 

Primary lnvestigator(s): John R. Moran (NOAA) and Janice M. Straley (UAS) 

Collaborating investigator: Terry Quinn (UAF) 

Abstract: This project is a component ofthe integrated Long-term Monitoring of Marine Condit ions and Injured 

Resources and Services submitted by McCammon et. al. We will evaluate the impact by humpback whales on Pacific 

herring popu lations in Prince William Sound. Following protocols established during the w inters of 2007/08 and 

2008/09(EVOSTC project PJ090804). We wi ll continue to monitor the seasonal t rends and abundance of humpback 

whales in Prince William Sound. Prey selection by humpback whales will be determined through acoustic surveys, 

visual observat ion scat analysis and prey sampling. Chemical analysis of blubber samples (stable isotopes and fatty 

acid analysis) will provide a longer term perspective on whale diet and shifts in prey type. These data w ill be 

combined in a bioenergetic model to determine numbers of herring consumed by whales, with the long term goal of 

enhancing the age structure modeling of population with better estimates of predation mortality. 

Estimated Budget: • EVOSTC Funding Requested: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$127.4 $128.8 $139.6 $141.6 $54.4 $591.9 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$25.0 $75.0 $75.0 $25.0 $25.0 $225.0 

Date: August 9, 2013 
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L NEED FOR THIE PROJECT 

A. Statement of Prob~em 

Humpback whale predation has been 1dentif1ed as a s1gn1f1cant source of mortality on wmtering Pacific herrmg m 
Pnnce William Sound (EVOSTC project PJ090804) At current hernng and whale population levels the loss of 
pre-spawning hernng during the fall and winter months IS equivalent to the percentage of hernng removed 
durmg the final years of the commercial herrmg f1shery. Hence, top down forces (predation and d1sease) are the 
likely dom1natmg forces constrammg the current recovery Humpback whales m Prmce William Sound have a 
h1gher percentage of herrmg in the1r d1et durmg the winter months and forage longer on wintermg hernng 
shoals than the1r counterparts m Southeast Alaska W1th humpback whale population m the North Pac1f1c 
increasmg at 5-7% annually, there 1s a need to contmue evaluatmg predation pressure on herring until stocks m 
Pnnce William Sound fully recover, and to proceed toward enhancing the age structure model to include a 
better estimate of predation for a more accurate predictor of the hernng population 

B. Summary of Pm]ect to !Date (of app!icalb~e) 
We have completed three wmter f1eld seasons. 

It PROJECT DES~GN 
A. Objectives 

Ob1ectives· 
1) Population esttmates of humpback whales through the use of photographic mark- recapture models. 

Knowmg the number of whale present in PWS is essential for assessmg the1r 1m pact on the PWS 
ecosystem 

2) Monitor the seasonal trends of humpback whales tn Prince William Sound relative to prey EVOSTC 
project PJ090804 1dent1f1ed an correlation between the movements of whales and herrmg in PWS 

3} Estimate inter-annual trends tn humpback whale abundance. Th1s objective allows us to determine if the 
conclusion from EVOSTC project Pj090804 are an anomaly or typ1cal whale behav1or m PWS 

4) Determtne the diet and dietary shtfts of humpback whales. A sh1ft in prey by whales can have profound 

effects on herrmg (1.e. in Southeast Alaska, when euphausuds become available pressure on hernng by 
whales is greatly reduced) 

5) Esttmate predatton rates on hemng by humpback whales Th1s objective quant1f1es predation pressure 
on herrmg for PWS. 

6) Incorporate mortaltty rates mto herring age structure models. Th1s 1s the management component of the 
study, to evaluate 1f predat1on by whales explams fluctuations m herrmg populations 

The f1eld work for this proposal will center around three (~7 days) crwses each year during the fall and wmter 
months for years 1-4 followed by a year of data synthesis (year 5), with the outlook of contmuing this survey 
mon1tormg protocol for up to 20 years. Add1t1onal mformat1on on the seasonal abundance and d1stnbut1on of 
humpback whales will be obtamed usmg opportunistic surveys throughout the year by local res1dents and boat 
operators, as well as photo ID contnbuted by the k1ller whale project m the summers 

Project Integration 
We expect strong collaboration between humpback whale, killer whale and seabird components of the 

pelagic monitoring projects The proposed killer whale mon1tormg program will opportuniStically collect 
humpback whale data dunng summers, likew1se the observation of killer whales w1ll be documented during 
wmter humpback whale cru1ses. On some surveys we will be able to prov1de a berth for a seabird observer 
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B. Procedura~ and Scientific Methods 
PopulatiOn estimates of humpback whales through the use of photographic mark- recapture models. 
We Will use d1g1tal cameras w1th 80-200 mm telephoto lenses or fixed lenses to capture 1m ages of the 
ventral s1de of humpback whale flukes to 1dent1fy md1v1duals All photographs will be quality coded and 
ranked as good, fa1r, poor, and msuff1c1ent quality to be used in models to estimate populat1on s1ze 
Photographs deemed poor or of msuff1c1ent qual1ty were excluded from the mark-recapture analysis to 
av01d potential b1as from matchmg errors Further, photographs of humpback whale calves will be 
excluded. The capture probability for a calf IS complicated by the1r co-occurrence w1th their mothers 
(and IS therefore not mdependent), and the probability of recapture m later years can be d1ff1cult as calf 
flukes tend to change more than adult flukes 

Time series of humpback whale abundance will be constructed using mark-recapture methods The f1rst 
photograph of a particular whale 1s treated as the "mark", and subsequent photographs of the same 
whale are "recaptures" Both closed and open population models will be exammed 

Momtor the seasonal trends of humpback whales in Pnnce W1lllam Sound relat1ve to prey 
Although mark-recapture models prov1de an est1mate of abundance, they do not descnbe seasonal 
trends Consequently, we used the number of umque whales seen each month for establishmg 
seasonal patterns and adjusted the pattern to account for the estimated number of whales present 
The data used to establish the attendance patterns mclude calves and md1v1duals identifiable m poor 
quality photographs and represent a lower bound to the daily attendance pattern for whales. Daily 
attendance was estimated by f1ttmg lmear models to the observed numbers 

Est1mate mter-annual trends m humpback whale abundance 

• 

Long term trends m abundance Will be estimated by combining observations from th1s study and 
population estimates from Restoration Project 100804, allowing us to explore the relat1onsh1p between • 
climate, prey availability, herrmg populations and humpback whales 

Determme the d1et and d1etary sh1jts of humpback whales 
When groups of whales are located and determmed to be feedmg, effort Will made to determme what 
the whales were eating. Direct observations of prey bemg consumed, remains after feedmg, and sonar 
mappmg of the prey fields observed on a dual 50/200kHz frequency echosounder will be used to 
determme target prey of humpback whales Prey d1stmctly VISible on 50kHz was presumed to be fish 
Prey VISible only at 200kHz were presumed to be smaller and categonzed as zooplankton Confirmation 
oftarget prey Will be accomplished usmg herrmg jigs, zooplankton tows, cast nets and sk1m nets (used to 
clean sw1mmmg pools) to collect surface f1sh near feedmg whales. Scales and zooplankton were 
collected behmd whales feeding at the surface w1th the sk1m net Fecal samples are collected when 
poss1ble. Certamty of identification of the target prey will be recorded as certam, probable or 
undetermmed. Only cases were the ident1f1cat1on was certam or probable were used to 1dent1fy spec1f1c 
prey. 

Estimate predatiOn rates on hemng by humpback whales. 
The large s1ze humpback whales prevent direct measurement of mgest1on rates, therefore estimates of 
consumption are denved from the allometry between whale s1ze and metabolic requirements The 
model combmes estimates of whale size, metabolic rates, abundance, and diet w1th estimates of the 
energy content of overwmtenng hernng to predict consumption We will estimated the potential 
biomass removed for each locat1on and winter usmg four different modelmg scenanos because of the 
uncertamty m whale metabolic costs and the numbers of whale present. The different scenanos 
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represent the range of poss1ble est1mates D1v1dmg the total b1omass consumed under a given scenano 
with estimates of herrmg abundance y1elds a measure of the mtens1ty of humpback whale predation 
Th1s rat1o, referred to here as predation mtens1ty, 1s not meant to mdicate the actual proportion of the 
b1omass consumed by whales, but rather as an indicator of the scale of whale predation winter under 

each of the modeling scenanos. 

Incorporate mortaltty rates into hemng age structure models 
Information on whale abundance w1ll then be fed mto an age-structured model for Pacific hernng m 
order to compare the relat1ve magmtudes of d1sease, whales, and other factors on the mortality of 
hernng Th1s w1ll help EVOS TC better understand what factors are preventmg the recovery of herrmg 

Project Logistics 
For th1s project, John Moran (NOAA) w1ll prov1de overall project management, log1st1cs, photographic f1eld 

captures, prey capture, and chem1cal analys1s. Co-PI Jan Straley (UAS) w1ll part1c1pate in photographic f1eld 
captures, and lead the analys1s of photographic IDs,, prov1dmg IDs and connection to photographic ID 
databases for all humpback whale photographs, quality assunng that perm1ttmg requirements are met, and 
collaboratmg with other whale researchers. Dr. QUinn (UAF) will lead the modelmg efforts incorporatmg whale 
predation into the hernng populat1on models 

Humpback whale vessel survey schedule for Prmce William Sound. 

Mo1111th fY12 FY:11.3 fY 14 IFY15 FY:II.6 
Oct 6 days 7 days 6 days 6 days Synthesis 

Dec 6 days 7 days 6 days 6 days Synthesis 

Apr 6 days 6 days 6 days 6 days Synthesis 

Tota~ vessel days 18 18 18 18 0 

C. Data Al'lalysis and Statistical Methods 
Data analys1s is limited to est1mat1ng whale abundance and modeling the1r b1oenerget1c requirements Whale 
abundance Will be determmed from photographic data We ant1c1pate that whales will not forage exclusively on 
a smgle prey 1tem The relat1ve abundance of different prey types m the1r d1et w1ll be assumed to be equivalent 
to the relative abundance of spec1es collected in our mid-water trawls Trawls will be f1shed at the same depths 
whales are observed d1vmg The energetic content of a umt mass of prey m a part1cular patch w1ll subsequently 
be estimated as the mean energy content of the prey m the patch, weighted by the1r relat1ve abundance 
D1v1d1ng th1s mass spec1f1c energy content mto the energy requirement of a whale (descnbed above) will provide 
an est1mate of the total mass of the patch a whale requires. The contnbution of herrmg to th1s total mass will be 
determmed from the1r relative abundance m the sample and the average mass of an mdJvJdual. 

Modeling. Qumn et al (2001) and Marty et al. (2003) developed an age:.structured assessment model for Prmce 
William Sound that mcluded d1sease mformat1on. Thus the model can be used to evaluate the 1m pact of disease 
on populat1on abundance, recruitment, and survival. ADF&G uses th1s modelm 1ts annual assessments of 
herrmg (S. Moffitt, ADF&G, pers comm.). 

The model contams mformation about the f1shenes on PWS hernng, wh1ch mclude purse-se1ne, g1llnet, and 
pound f1shenes in the spnng (mamly for roe), and a food and ba1t f1shery m the summer and fall The model 

prov1des an estimation framework to integrate the vanous sources of mformation about Pac1f1c herring in Pnnce 
William Sound from 1980- 2006, mcludmg age compos1t1ons from the purse-seine fishery and spawning 

surveys, egg production estimates, m1le-days of milt from aenal surveys, and hydroacoust1c b1omass estimates 
Marty et al 2003, Hulson et al. 2006, Marty et al 2006). These observations are compared to comparable model 
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quant1t1es m a least squares settmg to obtam parameter est1mates of recruitment, natural mortality, abundance, ~,-, 

and biomass ~ 

We propose to use this model as the basis of companng the relat1ve magmtudes of the vanous factors affectmg 
PWS hernng dynam1cs. Recruitment estimates at age 3 w1ll be related to auxil1ary vanables related to disease, 

the environment, spawnmg stock, and predat1on It is a s1mple matter to use the model as a s1mulat1on 
framework, m which alternative harvest and recruitment scenanos are developed An example of a question to 

be addressed would be: If whales d1d not eat herrmg, would the population have rebounded more so than what 
really occurred? 

Spec1f1cally the model Will be used (1) to determme if predation on adult PWS herrmg IS s1gnif1cantly 
contnbutmg to 1ts failure to recover, (2) to compare the magmtude of th1s effect to other known factors such as 

d1sease and low recruitment, (3) to mvest1gate whether low recruitment IS a function of predat1on. 

D. Description of StUJJdy Area 
Prmce Wtlltam Sound Results from EVOSTC project PJ090804 have 1dent1f1ed humpback whale feedmg 

aggregations whales m Sawmill Bay, Montague Stra1t, Elnngton Passage, Pnnce of Wales Passage, and Port 

Gravma Focusmg on the waters of Sawm1ll Bay, where local researchers can be land based w1th small boats will 

contmue to prov1de fme-scale temporal data, however to assess the 1m pact of whales on herrmg, year three, 

Will use larger vessels to survey all of PWS 

IE. Coordination ami Co~lal:mration witlhi tlhe Program 
Th1s project w1ll combme the skills and locat1on advantage of researchers from Auke Bay Lab (Hemtz, Moran), 

Umv of Alaska Southeast (Straley), Umv of Alaska Fairbanks (Qwnn) We will coordmate w1th the other PI's m 

the EVOS TC Long- term mon1tonng and herrmg projects. 

m. CV's/RESUMIES -please see appendix 2 

IV. SCHIEDUlE 
A. Project Milestones 

Objecti11es 
1) Population estimates of humpback whales through the use of photographic mark- recapture models To 

be met September 2015 
2) Momtor the seasonal trends of humpback whales m Prmce W1lliam Sound relative to prey To be met 

September 2015 
3) Estimate mter-annual trends m humpback whale abundance To be met September 2015 
4) Determine the diet and dietary sh1fts of humpback whales. To be met September 2015. 
5) Estimate predat1on rates on hernng by humpback whales To be met December 2015 
6) Incorporate mortality rates mto herrmg age structure models To be met January 2016 

lB. MeasUJJralble IPro]ect Tasks (based on NOAA feclera~ fiscal year) 

IFIFY 14, 1st quarter (October 1, 20113-December 31, 2013) 
October 6 day survey of PWS 
December· 6 day survey of PWS 

IFFY 14, 2nd quarter (Jam.11ary 1, 20114-March 31, 20114) 
January· Annual Manne sctence Sympostum 
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February: 6 day survey of PWS 

FIFY 14, 3rd quarter (Aproll, 2014-June 30, 2014) 
Opportunistic surveys, analyze wmter data. 

FFY 14, 41th quarter (Ju~y 1, 2014-Sept:ember 30, 2014) 

Opportumstic surveys, analyze winter data. 

IFFY 15, 1st quarter (Octolberr 1, 2014-IDecember 31, 2014) 

October: 6 day survey of PWS 
December: 6 day survey of PWS 

IFIFY 15, 2nd qUJJarrter (.BanUJJary 1, 2015-March 31, 2015) 
January· 
February: 

Annual Manne sctence Symposium 
6 day survey of PWS 

IFIFY 15, 3rd quarter (Apri~ 1, 2015-June 30, 2015) 

Comptle and analyze data. 

FFY 15, 4th quarter (July 1, 2015-Septemberr 30, 2015) 

Comptle and analyze data 

ffY 16, 1st quarter (October 1, 2015-December 31, 2015) 

Compile and analyze data. Begin wrtttng final report. 

FIFY 16, 2nd quarter (January 1, 2016-Man:h 31, 2016) 
January: Annual Marine science Sympostum. 
Complete final report 

fFY 16, 3rd quarter (Apri~ 1, 2016-June 30, 2016) 

Aprtl30 Submttftnal report as a draft manuscript for publication to the Trustee Counctl Office. 

V. !BUDGET long-term Monitoring: Pelagic Monitorrong Component- long-term monutoring of humpback whale 
predation on IP'acific herring in Prince Wmiam Sound 

Auke Bay Lab Budget Justification - $ 526K 

Personnel Sa lanes ($8K)- Overtime for Moran 

Travel ($23.400) - F1ve round trips to the EVOS annual meetings 24 round tnps Juneau to Cordova for f1eld work 

Contractual/Sample Analysis ($485.6K) - Includes 72 large vessel days in PWS, soft labor to collect and process 

samples, Contracts for UAS (Straley) and UAF (Qumn) awards are managed by NOAA. 

Commod1t1es ( $26K) -To prepare samples for sh1ppmg, fre1ght, and miscellaneous supplies. 

Equipment ($0)- No new equipment will be purchased w1th EVOSTC funds. 
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NOTE: We did not receive FY 12 funding until November of 2011. This delay in funding would have resulted in us 
missing most of the 2011/2012 winter fie ld season setting us a year behind in t he project; however, we were 
able to spend aga inst other budgets with the assurance that the money would arrive. Further complicating 
matters, our field season straddles federal fisca l year and spend ceases during August and September t o 
consolidate budgets. This requires us to secure contracts for t he next winters f ield work by the end of July. 
Thus, some budget items, such as vessel charters and travel, will continue to be funded from the previous 
year's budget. 

FY14 PROGRAM PROJECT 

PROPOSAL FORM 

Project Title: Long-term monitoring: Pelagic monitoring component - Monitoring long-term changes in forage fish 

distribution, abundance, and body condit ion in Prince William Sound. 

Project Period: February 1, 2014 - January 31, 2015 

Primary lnvestigator(s): John Piatt and Mayumi Arimitsu, U.S. Geological Survey, Alaska Science Center 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Condit ions and Injured 

Resources and Services submitted by McCammon et. al. 

In response to a lack of recovery of wildlife populations follow ing the Exxon Valdez Oil Spill (EVOS), and evidence of 

natural background changes in forage f ish abundance, there was a significant effort t o document forage fish 

distribution, abundance, and variabil ity in Prince Will iam Sound (PWS) since the 1990's. We propose to adopt some of 

t hese earlier sampling techniques, and also incorporate new methods to monitor forage f ish in Prince Will iam Sound 

w ith f ishing and acoustic surveys of forage fish, and to measure indices of forage fish condition. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 

$209.9 $202.5 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 

$339 $130 

Date: August 9, 2013 

I. NEED FOR THE PROJECT 

A. Statement of Problem 

FY14 FY15 FY16 TOTAL 

$202.5 $202.5 $150.3 $967.6 

FY14 FY15 FY16 TOTAL 

$130 $130 $110 $839 

Fluctuations in forage fish abundance can have dramatic ecosystem effects because much of t he energy 
transferred from lower to higher t rophic levels passes through a small number of key forage species. Forage fish 
typically produce a large number of offspring and have short lifespans, and t hese traits predispose populat ions 
towards large fluctuations in abundance, with associated impacts on predators. In response to a lack of recovery 
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of w1ldhfe populations following the Exxon Valdez Oil Spill (EVOS), and ev1dence of natural background changes 
m forage f1sh abundance, there was a s1gmf1cant effort to document forage f1sh d1stnbution, abundance, and 
vanab1hty in Prince Wilham Sound (PWS) m the 1990's Smce then, ongoing research has focused on 
commercially valuable Pac1f1c hernng, whereas less has been done to momtor other ecologically Important 
forage spec1es such as Pac1f1c sand lance, capehn, eulachon and euphausnds (which we include under the genenc 
term "forage spec1es"). The lack of t1me series data on abundance and d1stnbution of these forage spec1es in 
PWS, and the spatial and temporal vanab1hty mherent to these populations makes it d1ff1cult to assess 
population status and trends of most forage species. We propose to initiate a program to mon1tor 1) forage f1sh 
abundance and commumty compos1t1on; by conductmg f1shmg and acoustic surveys of abundance and 
d1stnbut1on that are cost effective and allow for long-term trend analyses, and, 2) md1ces of forage f1sh b1ology 
that are Important in maintammg predator health, such as forage f1sh body s1ze, cond1t1on, proximate 
composition and d1et (mferred from stable 1sotope ratios) 

B. Summary of Project to Date (if applicable) 
We are operatrng accordmg to schedule as descnbed m the ongmal proposal 

II. PIROJIECT DIESIGN 
A. Objectives 
We propose to gather new data on the d1stnbution, relat1ve abundance, and body cond1t1on of forage f1sh 
spec1es m PWS, compare these data with some histoncal data from the 1990's and prov1de a baseline for future 
assessment of populatiOn trends The spec1f1c objectives ofth1s study are to. 

1) Identify robust md1ces for momtoring forage f1sh populations over t1me and dev1se a sampling strategy 

for long term momtoring of those indices. 
2) After completmg ObjeCtive 1, and m add1t1on to any other indices we m1ght 1dentify, assess the current 

d1stnbutron, abundance, spec1es compos1t1on, and body condrtron of forage f1shes (other than herrmg) m 

selected areas of PWS and at selected trmes of year 
3) Relate abundance and distribution of forage species to ab1otrc and biotic charactenstrcs of the marme 

environment. 

B. Procedural and Scientific Methods 
For each obJective listed m A. above, identify the spec1f1c methods that w1ll be used to meet the objective In 
descnbmg the methodologies for collection and analysis, identify measurements to be made and the ant1c1pated 
prec1s1on and accuracy of each measurement and descnbe the sampling eqUipment in a manner that permits an 
assessment of the ant1c1pated raw-data quality 

If applicable, d1scuss alternative methodologies cons1dered, and explam why the proposed methods were 
chosen. In addition/ projects that Will involve the lethal collection of birds or mammals must comply w1th the 
Trustee Counctl's policy on collections, ava1lable at http./ /www.evostc state.ak.us/Pohcles/other.cfm. 

To address objective 1, we started by consultmg f1shenes sc1ent1st and stat1stic1ans fam1har with past or current 
monitoring efforts (Lew Haldorsen, emeritus UAF, Scott Johnson, NMFS; John Thedmga, NMFS, Darc1e Neff, 
NMFS; Ron Hemz, NMFS; JJ Vollenweider, NMFS; John Moran, NMFS; Steve Moffitt, ADF&G, D1ck Beamish, 
ret1red F1shenes and Oceans Canada; Jeff FUJIOka, ret1red NMFS; Terry Qumn, UAF; Jamal Moss, NMFS; Olav 
Ormseth, NMFS, Brenda Ballachey, USGS, Russ Hopcroft, UAF; Chns Zimmerman, USGS, Vanessa von B1ela, 

USGS; Kns Monk, ADF&G; Scott Pegau, PWSSC, Evelyn Brown, Flymg F1sh Ltd.). There was generally broad 
agreement that momtoring should mclude a core program of hydroacoust1c surveys combmed with net-sampling 
of acoustic targets to 1dent1fy school compos1t1on and obtain samples for analysis of f1sh condition We 
developed a sampling protocol and began testing 1t dunng the 2012 f1eld season. Based on results in 2012, we 

91 



also tested the feasibility of mcorporatmg aerial survey observations mto our samplmg plan m 2013, m order to ~ 

more effectively fmd, quantify and collect forage f1sh m nearshore zones ofthe Sound In FY14 we will contmue ~ 

to to mcorporate aerial spottmg surveys m July to a1d m locat1ng schools that can be subsequently sampled 
usmg trad1t1onal boat-based methods 

To address object 2, we are conductmg hydroacoust1c and trawl surveys m Prmce W1ll1am Sound during July 
2012- 2015 July 1s the opt1mum t1me to assess forage f1sh m the Sound because several target spec1es occur 
inshore at that time. We are usmg a combmat1on of aerial spottmg surveys, hydroacoust1cs and various f1shmg 
techn~ques (1.e., m1dwater trawl, dip net, cast net, Jig, gill net, beach seme, purse seme, v1deo) to collect target 
spec1es for age and body cond1t1on md1ces (1.e., age, length, we1ght), and to groundtruth hydroacoust1c 
backscatter for species specific b1omass estimates 

To address objective 3, we are collectmg oceanographic mformat1on, zooplankton samples, and water samples 
for chlorophyll a and nutrient concentrations These measures of marine habitat will facilitate a greater 
understandmg of marine habitat use by target spec1es 

C. Data Analysis and Statistka! Methods 
Abundance ind1ces w1ll be developed for each common forage spec1es from coupled hydroacoust1c-trawl 
surveys. Age diStribUtions w1ll be compared among reg1ons and years usmg multmom1allog1t models Size-at­
age w1ll be exammed usmg von Bertalanffy growth curves and a two-way analysis of variance for each age w1th 
reg1on and capture year as factors B1omass est1mates for target spec1es Will be calculated annually from ground­
truthed hydroacoust1c surveys by subarea usmg geostat1st1cal models We will calculate the echo mtegral over a 
given area (mean Nautical Area Scattermg Coeff1c1ent, NASC, m2nm-2

) usmg EchoV1ew v 53 (Hobart, Tasmania, 
Australia). Acoustic properties of f1sh vary among spec1es, and target strengths for the spec1es we capture will be 
drawn from the published literature Geostat1st1cal modeling of acoustic b1omass by stat1on w1ll be done with 
the 'krige.bayes' routme m the geoR package Abundance md1ces w1ll be summanzed usmg s1mple UniVariate 8 
stat1st1cs (after transformation where necessary), and changes among years and subareas tested w1th ANOVA 
After a suff1c1ent number of years 1t may be possible to detect s1gn1f1cant trends w1th lmear regression To 
exam me the 1ssue of why populations may change, we w1ll employ a variety of stat1st1cal approaches to exam me 
overall patterns m distribution of f1sh or apex predators and correlate these patterns w1th b1o-phys1cal features. 
For example, we will use geostat1st1cal analyses to help mterpret spat1al patterns of distribution, Principal 
Components Analysis (PCA) to 1dent1fy gradients m phys1cal properties, General Lmear Models (GLM) and non­
lmear methods (e g GAMM, gradient boosted regression trees) to assess the relative contributions of different 
biophysical features m pred1ctmg the relat1ve abundance of key forage fish and apex predators Where 
appropriate, we w1ll use Detrended Correspondence Analys1s (DCA) or Non-metric multid1mens1onal scalmg 
(MDS) to characterize commun~ty structure and patterns of commun1ty response to phys1cal gradients 
Stat1st1cal analyses Will be performed usmg tools available m R (R Core Development Team 2011) 

D. Description of St1.1dy Area 
We will work w1thm Prince W11l1am Sound (boundmg coordmates· 61.292, -148.74; 61.168, -146 057, 60 273,-
145.677, 59.662, -148.238). 

E. Coordination and Co~~alboration witlhi tlhie Program 
We will make use of current and prev1ous forage f1sh work m PWS- mcludmg that of ongomg herrmg 

assessments, the Sound Ecosystem Assessment (SEA) program, and the forage f1sh component of the Alaska 
Predator Ecosystem Experiment m PWS (APEX)- to help des1gn our samplmg and monitoring plan, and to make 
meanmgful compansons w1th past and current fmdmgs We w1ll also seek out and mcorporate unpublished 
mformat1on for non-target spec1es (e g, eulachon, capelm) m bycatch data from NOAA RACE surveys, and work 
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conducted at the Prmce William Sound Sc1ence Center (e.g, Thorne eta/, Bishop eta/), and University of Alaska 
(e.g. Iverson eta/., Brown eta/. currently Flying F1sh Ltd., Norcross eta/), and ADF&G (Moffitt eta/, Byerly et 
a/). We will coordmate our efforts w1th those of other Pis studymg pelagic and nearshore components of the 
Sound, particularly those workmg on the current Herring Assessment (project 10100132, Pl. Scott Pegau, 
PWSSC) and prov1de them w1th data we collect that may be useful m the1r analyses. All oceanographic data w1ll 
be arch1ved w1th AOOS. Herrmg and other requested samples will be made available to Pis mvolved 1n dedicated 
herring stud1es, and samples of other forage spec1es w1ll be saved and could be d1str1buted opportumst1cally to 
Pis engaged m trophic studies us1ng stable ISOtopes, fatty ac1ds, etc 

m. CV's/RIESUMES- p~ease see appendix 2 

IV. SCHEDUILE 

A. Project Mi~estoll'les 
For each project objective listed above (I I.A.), specify when cr1t1cal project tasks will be completed Project 
rev1ewers will use this mformat1on m conjunction w1th annual proJect reports to assess whether projects are 
meetmg the1r objectives and are su1table for contmued funding. Please format your mformat1on like the 
followmg example. 

Objective 1. Identify robust ind1ces for momtormg forage f1sh populations over t1me and dev1se a samplmg 
strategy for long term momtoring of those md1ces. 

To be met by March 2015 

Objective 2. Assess the current distribution, abundance, spec1es compos1t1on, and body condition of forage 
f1shes (other than herrmg) m selected areas of PWS and at selected t1mes of year. 

To be met by September 2016 

Objective 3. Relate abundance and d1stribut1on of forage species to ab1ot1c and b1ot1c characteristiCS of the 
marme environment 

To be met by September 2016 

lB. Measull'ab!e Project Tasks 
Spec1fy, by each quarter of each f1scal year, when cr1t1cal proJect tasks (for example, sample collection, data 
analysiS, manuscript submittal, etc ) will be completed. Th1s mformat1on will be the bas1s for the quarterly 
proJect progress reports that are submitted to the Trustee Council Off1ce Please format your schedule l1ke the 
following example. 

fY 14, 1st quarter (IFebwary 1- May 31, 2014) 
February, 2014 ProJect fundtng avatfab/e 
Feb- May, 2014 Update project outreach webstte, analyze and summanze data 
FY 14, 2nd q11.11all1ell" (.Dune 1, 2014-AILIIgOJst 30, 2014) 
June 2014· Upload 2013 data to workspace, update metadata 
July-Aug, 2014· Ftefd Sampling 

IFY 14, 3rd qii.Jiarter (September 1, 2014-November 30, 2014) 

September- November: 2014 field data compilatiOn, lab analyses 
November: Annual PI meeting 
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IFY 14, 4th qn.oarter (December ll, 2015- Jarnn.oary 31, 2015) 
December 1· Hydroacousttc data analysts, report wntmg 

V. BUDGIET 
Budget Form (Attached) 

fYll4 PROGRAM PROJECT 
PROPOSAL FOIRM 

Project Title: Contmumg the Legacy Pnnce Wrlham Sound Manne Brrd Populatron Trends 

Project Period: February 1, 2014- January 31, 2015 

Primary hwestigator(s): Kathy Kuletz, Migratory Brrd Management, US Frsh and Wrldlife Servrce 
1011 East Tudor Road, Anchorage, Alaska 99503 phone 907 786-3453, email Kathy_Kuletz@fws gov 
David Irons, Mrgratory Brrd Management, US Frsh and Wrldlife Servrce,1011 East Tudor Road, Anchorage, Alaska 
99503 phone 907 786-3376, emarl davrd rrons@fws gov 

Abstract: 

We propose to conduct small boat surveys to momtor abundance of marme brrds m Pnnce Wrlham Sound, Alaska, 

dunng July 2012, 2014, and 2016 Eleven prevrous surveys have momtored populatron trends for marine brrds and 

mammals m Pnnce Wilham Sound after the Exxon Valdez oil spill We will use data collected to examme trends from 

summer to determme whether populatrons rn the or led zone are increasmg, decreasmg, or stable We wrll also 

exam me overall populatron trends for the Sound. Contmued momtonng of marme brrds and synthesis of the data 

are needed to determme whether populatrons mjured by the sprll are recovermg Data collected from 1989 to 2010 

mdrcated that prgeon gurllemots (Cepphus calumba) and marbled murrelets (Brachyramphus marmoratus)) are 

dechnmg rn the oiled areas of Prmce Wrlham Sound We have found high rnter-annual vanation m numbers of some 

brrd specres and therefore recommend contmumg to conduct surveys every two years These surveys are the only 

ongoing means to evaluate the recovery of most of these InJured marine b1rd spec1es Surveys would also benef1t the 

benthrc momtonng and forage fish monitormg aspects of the Long-term Momtormg Project as well as the Hernng 

Project 

94 

• 



• 

• 

• 

Estimated Budget: 

EVOSTC Funding Requested : 

FY12 FY13 

$206.3 $24.2 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 

$56 $22 

Date: 22 August 2013 

I. NEED FOR THE PROJECT 
A. Statement of Problem 

FY14 FY15 FY16 TOTAL 

$211.1 $24.2 $215.7 $681.4 

FY14 FY15 FY16 TOTAL 

$56 $22 $56 $212 

McKnight et al. (2008) examined whether marine bird and mammal species designated as injured by the EVOS 
Trustee Council had shown signs of recovery by 2007. Data collected from 1989 to 2007 in the oiled area 
indicated that common loons (Gavia immer) and cormorants (Phalacrocorax spp.) are increasing. Numbers of all 
other injured species are either not changing or are declining in the oiled area. Populations of harlequin ducks 
(Histrionicus histrionicus), black oystercatchers (Haematopus bachmani), Kittlitz's murrelets (Brachyramphus 
brevirostris), and common murres (Uria aalgae) are showing no trend in the oiled area; pigeon guillemots 
(Cepphus co/umbo), and marbled murrelets (Brachyramphus marmoratus), are declining in the oiled areas of 
Prince William Sound in summer. Pigeon Guillemots are the only bird on the EVOSTC injured species list that is 
"not recovering". In addition Kittlitz's murrelet is a candidate species under the Endangered Species Act and 
PWS is one of the few remaining hotspots for it. There are no other surveys done in PWS to get population 
estimates for marine birds. 

Using small boat surveys, this project will collect additional information to monitor the distribution and 
abundance of marine birds and sea otters in Prince William Sound. These data will be combined with data 
collected in 1989-91 (Kiosiewski and Laing 1994), 1993 (Agler et al. 1994a), 1994 (Agler et al. 1995a), 1996 (Agler 
and Kendall1997), 1998 (Lance et al. 1999, Irons et al. 2000, Lance et al. 2001) and 2000 (Stephensen et al. 
2001), 2004 (Sullivan et al.2005), 2005 (McKnight et al. 2006), and 2007 (McKnight et al. 2008) to examine 
trends in marine bird distribution and abundance. This project will benefit restoration of Prince William Sound 
by determining whether populations that declined due to the spill are recovering and by identifying which 
species are still of concern. 

B. Relevance to 1994 Restoration Plan Goals and Scientific Priorities 
Please see pages 2-4 of the integrated proposal titled "Long-Term Monitoring of Marine Conditions and Injured 
Resources and Services," and submited by McCammon eta/. 
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B. Summary of !Project to Date (Of applicalb~e) • 
If the project was funded m prev1ous years, please provide a summary of the goals met to date and what ! 

milestones are still outstanding. If there are milestones from the previous year's proposal that have not been 
met, prov1de a descnpt1on of why they could not be met, how much fundmg remams for the project to complete 
the milestones and a t1melme for the1r completion. 

~i. PROJECT DES~GN 
A. Objectives 

To determine population abundance, w1th 95% confidence lim1ts, of manne b1rd populations m Prince William 
Sound dunng March and July 2012, 2014 and 2016 in both o1led and uno1led reg1ons, as well as in Pnnce William 
Sound as a whole, m order to assess population trends m the years following the EVOS. 

lB. Pmcedurai and Scientific Methods 

Survey methodology and des1gn will remain identical to that of past marme b1rd surveys conducted by the U. S. 
F1sh and Wildlife Service in 1989, 1990, 1991, (Kios1ewsk1 and Lamg 1994), 1993 (Agler et al 1994a), 1994 (Agler 
et al. 1995a), 1996 (Agler and Kendall 1997), 1998 (Lance et al. 1999), 2000 (Stephensen et al. 2001), 2004 
(Sullivan et al. 2005), 2005 (McKmght et al. 2006), and 2007 (McKmght et al. 2008). We Will conduct three 
surveys· one dunng dunng July ("summer") 2012, 2014, and 2016 We will use three 7.7 m fiberglass boats 
traveling at speeds of 10-20 km/hr to survey transects over a 3-week penod. 

We will contmue to use a strat1f1ed random sampling design containing three strata. shorelme, coastal-pelagic, 
and pelag1c (Kios1ewsk1 and Lamg 1994) (Fig 1) The shoreline stratum will consist of waters w1thm 200 m of 
land. Irons et al. (1988b) d1v1ded th1s stratum, by habitat, mto 742 transects with a total area of 820 74 km2 We 
w1lllocate shoreline transects by geographic features, such as pomts of land, to facilitate onentat1on m the field • 
and to separate the shorelme by hab1tat (Irons et al. 1988a,b) Shoreline transects will vary m s1ze, rangmg from 
small1slands with <1 km of coastline to sections of the mainland with over 30 km of coastlme. Mean transect 
length will be 5 55 km Durmg summer, we plan to survey 212 shorelme transects. All transects were randomly 
chosen, and the same transects are used each survey (Kios1ewsk1 and Lamg 1994). 
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F1gure 1. Locations of shorelme transects and pelagic transect blocks m Pnnce William Sound. Shadmg denotes 
the oiled reg1on. 

Justification: 
Almost 30,000 manne b1rd (Piatt et al 1990) and 900 sea otter (DeGange and Lensmk 1990) carcasses were 
recovered following the Exxon Valdez oil spill. Based on modeling stud1es usmg carcass search effort and 
population data, an estimated 250,000 marine b1rds were k11fed in Prince W1lliam Sound and the northern Gulf 
of Alaska (P1att and Ford 1996). Garrott et al. (1993) est1mated that 2,800 sea otters also were k1lled These 
estimates are probably low, because they only mclude d1rect mortality occurnng m the first f1ve months after 
the sp1ll 

Twenty two years after the EVOS there are populations of P1geon GUI!Iemots, Kitthtz's Murrelets, and Marbled 
Murrelets are down by 50% to 90% compared to population numbers m 1989 after the m1t1al mortality All these 
spec1es were affected by the sp1ll, but are hkely no longer bemg affected, however populations have never 
recovered. All three spec1es rely on Pac1f1c Herrmg during the summer breeding season and may be Impacted by 
the hernng crash of 1993. 

There are no other stud1es monitoring population trends of these or any other marme b1rd species m PWS 
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linkages: 
Pigeon Guillemots, K1tthtz's Murrelets, and Marbled Murrelets have contmued to decline after the spill All three 
spec1es rely on Pac1f1c Herrmg dunng the summer breedmg season and may be Impacted by the hernng crash of 
1993. 

The EVOSTC has funded 11 surveys m 22 years to followmg population trends of manne b1rds m Prince Wilham 
Sound. Th1s 1s the best at-sea data set for manne b1rd populations m Alaska Th1s data set has been used to track 
recovery or lack of recovery for several InJUred spec1es It also provides the only mformat1on on the population 
trend of K1tthtz's murrelet, an ESA candidate species 

Th1s component will prov1de the data on marme b1rd and mammal populations for the Benthic Nearshore 
Project 

Sea otters are counted on these surveys as well as marine birds 

Major logistics: 
A charter vessel for 7 days m July that sleeps nme Durmg July three 25' fiberglass boats will be used 

C. Data Analysis and Statistical Methodls 

As m prev1ous surveys (Kios1ewsk1 and Lamg 1994, Agler et al 1994a,b,c, 1995a,b, Agler and l<endall1997, Lance 
et al 1999, Stephensen et al 2001, Sullivan et al. 2005, McKn~ght et al 2006, McKn~ght et al 2008), we Will use a 
rat1o estimator (Cochran 1977) to est1mate population abundance. Shorelme transects will be treated as a 
s1mple random sample, whereas the coastal-pelagic and pelagic transects Will be analyzed as two-stage cluster 

• 

samples of unequal s1ze (Cochran 1977) To do th1s, we will estimate the dens1ty of b1rds counted on the • 
combined transects for a block and multiply by the area of the sampled block to obtam a populat1on estimate 
for each block, any land or shorelme area (w1thm 200m of land) mtersectmg a block will be subtracted from the 
total area of that block We then will add the estimates from all blocks surveyed and d1v1de by the sum of the 
areas of all blocks surveyed We will calculate the population estimate for a stratum by mult1plymg th1s estimate 
by the area of all blocks m the strata Population estimates for each spec1es and for all b1rds m Pnnce William 
Sound Will be calculated by addmg the estimates from the three strata, and we will calculate 95% confidence 
mtervals for these estimates from the sum of the vanances of each stratum (Kios1ewsk1 and Lamg 1994) 

a) Trends in the oiled region 
We will perform a lmear regress1on on log-tranformed population estimates over t1me (1989- 2016) m the oiled 
reg1on of Prmce Wilham Sound. Pnor to calculatmg the log10 of each population est1mate, we will add a constant 
of 0.167 to each est1mate to avo1d the undefmed log 10 of 0 In all analyses we will use a test s1ze alpha = 0.10 to 
balance Type I and Type II errors. The reasons for th1s mclude· 1) vanat1on 1s often h1gh and sample s1zes low (n 
= 11 survey years), and 2) mon~tonng stud1es are mherently different from expenments and the number of tests 
bemg run w1th a multi-species survey are many, therefore, controllmg for the number of tests by lowenng alpha 
levels (e g Bonferron1 adJustment) m1ght obscure trends of b1olog1cal value 

Taxa With s1gn1f1cant mcreasmg trends m the o1led reg1on will be considered "recovenng," wh1le taxa With no 
trends or s1gn1f1cant negat1ve trends w1ll be considered "not recovenng 

b) Companng trends between oiled and unoJied regtons 
We will use the regression techn~que detailed m (a) to perform regress1on analyses on population estimates 
(1989- 2016) m the unoiled reg1on We will use a homogeneity of slopes test (Freud and Littell 1981) to 
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compare population trends between the oiled and unoiled zones of Prince William Sound to examine whether 
species with population estimates of >500 individuals have changed over time. To do this, we must assume that 
marine bird and sea otter populations increase at the same rate in the oiled and unoiled zones of Prince William 
Sound. Significantly different slopes would indicate that population abundance of a species or species group 
changed at different rates. 

Taxa showing no difference in trends between the oiled and unoiled regions will be considered "not recovering." 
Taxa showing significantly greater trends in the oiled region compared with the unoiled region will be 
considered "recovering." Taxa showing significantly greater trends in the unoiled region compared to the oiled 
region will be considered to be suffering "continuing and increasing effects." 

Overall, a species will be considered "recovering" if it meets the requirements for this category in either the 
regression analysis within the oiled region or the homogeneous slopes analysis. 

To determine optimum survey frequency, we conducted a power analysis to estimate the probability of 
detecting trends in abundance using linear regression from a given number of samples (Taylor and Gerrodette 
1993). We examined our power to detect trends when coefficient of variation (CV) of the population was 0.30 
(greater than the mean CV from previous surveys for 73% of the injured species; Fig. 2) and when the CV = 0.13 
(the mean summer CV for Brachyramphus murrelets, an injured species. Models of seabird population growth 
predict most species increase no more than 12% per year (Nur and Ainley 1992), so we used 10% for our 
comparisons. With CV=0.30 the probability of detecting an average annual change of 10% would be 92% with 
the 10 surveys completed to date (Fig. 2). 
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F1gure 2 Estimated power based on nu~bers of surveys (5, 6, 8, and 10) conducted to detect a trend m marme 
b1rd populations in Pnnce W1lllam Sound when the CV = 0 30 

D. Description of Study Area 
Our study area includes all waters w1thm Pnnce William Sound and all land w1thm 100 m of shore (Fig. l). We 
exclude Orca Inlet, near Cordova, Alaska and the southern sides of Montague, Hmchmbrook, and Hawkms 
Islands (Kiosiewski and Lamg 1994). 

IE., Coordination and Co~labora'tion with Other Efforts 

See above, Linkages. 

m. CV's/RESUMIES- p~ease see appendix 2 

~V. SCHEDUlE 

A. !Project Mi~estones 

Ob]ective 1. 

To determme population abundance, w1th 95% confidence limits,. of manne bird populations in Prmce W1lllam 
Sound during July 2014 in both oiled and unolled reg1ons, as well as m Prmce William Sound as a whole, m order 
to assess populat1on trends m the years following the EVOS. To be met by Apri/2015. 

8. Measurable Project Tasks 

IFV 14, 1st quarter (February 1- May 31, 2014) 
H1re proJect personnel 
Prepare for Field Season 

FV' 14, 2nd quarter (June 1, 2014-August 30, 2014) 
Prepare for Field Season 
Conduct field work 
Submit annual report 

IFV 14, 3rd quarter (September 1, 2014-November 30, 2014) 
Data Analysis 

IFV 14, 4th quarter (December 1, 2015 -January 31, 2015) 
Report wntmg 
Attend Annual PI Meetmg 

V. BUDGET 

Budget Form (Attached) 
Please complete the budget form for each proposed year of the project 
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• FY14 PROGRAM PROJECT 

PROPOSAL FORM 

Project Title: Gulfwatch long-term monitoring pelagic component - Long-term monitoring of seabird abundance and 

habitat associations during late fall and winter in Prince William Sound. 

Project Period: February 1, 2014 - January 31, 2015 

Primary lnvestigator(s): Mary Anne Bishop, Ph.D., Prince William Sound Science Center, Cordova 

Collaborators: Kathy Kuletz, Ph.D. US Fish & Wildlife Service, Anchorage; John Moran, Auke Bay Lab, NOAA, Juneau; 

Michelle Buckhorn, Ph.D. & Richard Thorne, Ph.D. Prince William Sound Science Center. 

Abstract: This project is a component of the integrated Gulfwatch Long-term Monitoring of Marine Cond it ions and 

Injured Resources and Services submitted by McCammon et.al. The vast majority of seabird monitoring in 

areas affected by the Exxon Valdez oil spill has taken place around breeding colonies during the 

reproductive season, a time when food is generally at its most plentiful. However, late fall through winter 

are crit ical periods for survival as food tends to be relatively scarce or inaccessible, the cl imate more 

extreme, light levels reduced, day length shorter and water temperatures colder. Of the seabirds that 

overwinter in PWS, nine species were initially injured by the Exxon Valdez oil spill, including three species 

that have not yet recovered (marbled murrelet, Kittlitz's murrelet and pigeon guillemot). Here we propose 

to continue to monitor from 2012 through 2016 seabird abundance, species composition, and habitat 

associations using multiple surveys (up to 5 surveys per season) during late fall and winter. The data will 

• improve our predictive models of seabird species abundance and distribution in relation to biological and 

physical environmental factors. In addition, by monitoring the top-down forcing by seabirds, a major 

source of herring predat ion, th is project w ill complement the suite of PWS HRM studies, including 

improved mortality estimates for herring population models. This project is part of the pelagic component 

within the integrated Gu/fwatch L TM program submitted by McCammon et. al. Our project uses as 

observing platforms the vessels associated with the L TM Humpback Whale surveys and PWS HRM Juvenile 

Herring Abundance Index as well as the Extended Adult Herring Biomass Surveys and integrates the seabird 

observations with those studies. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$51.7 $78.6 $80.9 $83.4 $86.3 $380.9 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

Date: August 31, 2013 
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I. NEED fOR THE IP'IROJECT 

A. Statement of /P'rob!em 

Seabirds spend most of the year Widely dispersed. At higher latitudes, late fall through wmter are cnt1cal 

penods for survival as food tends to be relatively scarce or maccess1ble, the climate more extreme, light levels 

reduced, day length shorter and water temperatures colder. Consequently da1ly energy requirements Increase 

(Fort eta/. 2009) and b1rds have to forage for a large proportion of daylight hours (Daunt eta/. 2006). Wmd and 

sea state are known to affect surface-feedmg seabirds in particular (Dunn 1973, Taylor 1983) but div1ng b1rds can 

also be Impacted (Harns and Wanless 1996, P1att and Van Pelt 1997, Fredenksen eta/ 2008) · 

Of the seab1rds that overwinter in Prmce William Sound (PWS), nme spec1es were Initially InJUred by the Exxon 
> • 

Valdez 01! sp1ll, mcludmg three spec1es that have not yet recovered (marbled murrelet, K1ttlitz's murrelet and 

p1geon gUillemot Nevertheless, the vast majonty of seab1rd mon1tonng m areas affected by the Exxon Valdez 011 

spill has taken place around breedmg colonies dunng the reproductive season, a time when food Js generally at 

Jts most plentiful Long-term mon1tormg of seabirds m PWS during wmter Js needed to understand how post-
. ' 

sp1ll ecosystem recovery and changmg phys1cal and biological factors are affectmg seab1rd abundance and 

spec1es composJtJon, as well as the1r d1stnbut1on and hab1tat use 

Changes in the t1mmg of bJologJcal events, geographic range and/or relative abundance of spec1es, commun~ty 

structure, and system product1v1ty can be md1cat1ons of a changmg ecosystem (Parmesan 2006). For example, a 

recent 10-year mon1tormg effort along the trans1t1on zone between the California Current, and the Gulf of Alaska 

documented sJgn1f1cant increases m seab1rd spec1es diversity and relat1ve abundance durmg the nonbreeding 

season that corresponded w1th a poss1ble reg1me shift to cooler cond1t1ons (Sydeman et al. 2009). 

In December 2004, we began mon1tormg seab1rd abundance and d1stnbut1on m PWS aunng late fall and winter 

months. ln1t1ally our surveys were concurrent w1th hydroacoustic surveys for adult herrmg m northeast PWS. 

Begmnmg in March 2007, we expanded our winter survey efforts to other areas of PWS under EVOS Project 

070814. Smce then surveys have been conducted concurrent w1th e1ther JUVenile herring hydroacoustJc surveys 

or w1th humpback whale surveys Results from seven cru1ses conducted over two wmters found consistent 

trends and specJes-dJstmct patterns m d1stnbut1on HabJtat assoc1at1on modelmg revealed that wmter climate 

cond1t1ons may mfluence these dJstnbutJon patterns (Dawson et al. m rev1ew) When we examrned dJstnbutJon 

at a fme- scale (1 km) usmg data from seabird transects w1th concurrent fish data, we found a posit1ve 

association between presence of seabirds and predictable f1sh prey f1elds (B1shop et al. 2010) Furthermore, our 

consumption model of herrmg predation quant1f1ed the potent1al1mpacts of such prey association by seab1rds 

during the wmter Our model shows that seabirds consume ~3-10% of the total adult hernng b1omass durmg 

each wmter and underscores the Importance of further exammat1on of top-down forcmg (B1shop et al., in 

review) 

Post-spill ecosystem recovery and changmg phys1cal and biological factors all have the potential to affect PWS 

seabird populations -Here we propose to contmue to mon1tor seabird abundance and habJtat assocJatJons u~ing 

multiple surveys dunng late fall and wmter. Wh1le th1s proposal encompasses a f1ve-year period, we would 

foresee th1s project contmumg over a 20-year period m order for ecosystem changes to· be detected 

B. SOJJmmary l()f Project to Date. Between October 2011 and July 2013, a seab1rd observer part1c1pated m eight 

cru1ses associated w1th three EVOS-fut;~ded proJects. Gulfwatch Humpback Whale systematic surveys (n = 5), 
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• Hernng and Research Momtormg Juvemle Hernng Abundance Index (n = 1), and Hernng and Research 

Momtonng Expanded Adult Herring Surveys (n = 1). Two cru1ses associated w1th the whale surveys were 

conducted pre-award (Oct 2011 and Dec 2011), but we believed an observer on board was cnt1cal to mamtammg 

our t1me senes Both hernng proJects have only had one cruise to date, and a s~ab1rd, observer has part1c1pated 

m each of those cru1ses In 2013, the late wmter humpback whale survey was moved from February to Apnl, 

and was dedicated to obtammg biopsy (genet1c) samples w1thm a small geographic area A seabird observer was 

not placed on th1s cru1se, because of the lim1ted opportumty to conduct transects. Prelimmary data from the 

f1rst SIX crwses was mcluded m the Februa~y 1, 2012- January 31, 2013 annual report, submitted m February 

2013. We continue to use the same methodology on our cruises that we have used smce November 2007. That 

mcludes a 300m transect w1dth {150 m each s1de}, and recordmg all observations mto dlog software Data 

analyses is ongomg Data 1s stored m the form of a Microsoft access database Metadata for the proJect 1s 

currently available. We contmue on track to meet our milestones, all of wh1ch have completion dates in 2016 

II. PRO.JIECT DESIGN 

A. Objectives 

This project is part of the pelag1c component of the Long-term Momtormg of Manne Cond1t1ons and Injured 

Resources and Serv1ces There are two primary research goals for the pelag1c team population monitoring of 

key spec1es groups, and understandmg the energy flow through the pelagic ecosystem w1th key measurements 

Objectives of th1s study include 

1) Characterize the spatial and temporal distnbution of seabirds in PWS during late fall and winter 

• 2) Relate seabird presence to prey fields identified durmg hydroacoust1c surveys 

• 

3) Identify cnt1cal biological and phys1cal habitat charactenst1cs for seabirds across PWS w1th1n and between 

Winters 

4) Utilize mcreased temporal sampling resolution to 1m prove our estimates of consumption of herrmg by 
seabirds durmg the wmter 

The momtonng oftop down forcmg by seabirds and whales, the largest predators on herrmg, w1ll complement 

the suite of PWS Hernng Research & Monitoring studies, mcluding msert1on of key data mto the population 

modelmg of herrmg In addition, this project w1ll prov1de mformat1on on the wintering ecology of several seabird 

spec1es InJUred by the 011 spill that can be used to help restore and/or conserve the1r populations 

18. Procedural and Scientific Methods 

Th1s study will be a contmuat1on of systematic late fall and wmter seabird surveys begun m 2007 by Bishop and Kuletz. 
Up to f1ve surveys w1ll be conducted between October and early Apnl Dependmg on the vessel of opportumty used, 
surveys w11l e1ther be coupled with the or w1th surveys associated w1th the PWS Hernng Research and Monitoring 

including Juvenile Hernng Abundance Index in November and Expanded Adult Hernng Surveys m late March/early April), 

as well as the Gulfwatch LTM Humpback Whale systematiC surveys (October, December, and possibly a th1rd whale 

survey) 

All surveys w1ll employ established U.S. F1sh and Wildlife Service protocols that have been adapted for GPS­

mtegrated data entry programs (USFWS 2007) One observer will record number and behav1or of b1rds and 

103 



marine mammals occurrmg along a stnp transect w1dth of 300m (150m both sides and ahead of the boat, m 

d1stance bms of SOm} Add1t1onally, any noteworthy observations w11l be recorded out to 1 km e1ther s1de 

Observations w11l be recorded mto a GPS-mtegrated laptop computer usmg the program Dlog (Ford Consultmg, 

Inc, Portland OR). This GPS-mtegrated program prov1des locat1on data at 20-sec mtervals and for every entered 

observation program In add1t1on, sea cond1t1ons mcludmg sea surface temperature (as mdicated on the vessel's 

f1sh fmder} and weather can be entered and tracked on s1te by the observer 

• 
Seabird transects that are coupled w1th hydroacoust1c f1sh surveys Will occur m four to e1ght select bays m PWS. Seabird 

transects Will also be conducted when the boat 1s m transit durmg daylight hours Seab1rd surveys conducted onboard 
humpback whale surveys w11l follow spec1f1ed routes from northeast to southwest PWS At the end of f1rst 5 years of the 
long-term momtonng (September 2016}, th1s study Will have data sets from broad-scale coverage of PWS rangmg from 4 
to 10 years 

C. Data Analysis and Statistical Methods 

Density (b1rds" km-2
) of each seabird spec1es w1ll be calculated for each km of survey tracklme. We will use all 

surveys conducted smce 2007 to descnbe the seasonal patterns of abundance and d!stnbutton Seabird 

observatiOns w1ll be mapped usmg ArcView GIS. Temporal variability m b1rd dens1ty will be addressed at inter­

and mtra-annual scales 

The November and late March/early Apnl seab1rd transects w11l be conducted concomitant With hydroacoust1c 

fish surveys The November Juvenile Herrmg Abundance Index survey will take place m the four bays (S1mpson, 

Eaglek, Za1kof, Whale} surveyed m the 1990's as part of the EVOS-sponsored Sound Ecosystem Assessment (SEA) 

program Locations of the expanded adult hernng surveys are not yet defmed Data on f1sh biomass (kg/m2) by 

depth Will be available for each tracklme Compos1t1on of f1sh schools Will be made available by the Valtdat10n of 

Acoustic Surveys for Paciftc Herrmg Usmg Dtrect Capture, a separate project that JS part of the PWS Herrmg 

Research & Monitormg program We Will combme acoust1c survey data on prey compos1t10n With a swte of 

add1t1onal mdependent vanables shown to be relevant to seab1rd predation (eg, school density, school area, 

spec1es composition and s1ze structure, water depth, depth to school, depth below each school, and distance 

from shore [Kuletz 2005, Ostrand et al 2004, 1998; Day and N1gro 2000]) We wtll use logiStic regression to 

determme the role of these covanates on the presence of seabirds (Mantscalco et al 1998, Manly et al 1993). 

Model selectiOn cntena (eg, AIC, GCV) w1ll be chosen accordmg to the most effective model framework (eg, 

GLM, GAM) 

We Will model seabird abundance and d1stnbut1on m relat1on to biological and phys1cal environmental factors. 

Wh1le the prey field data w11l be available from the PWS Herrmg Research and Momtormg crwses, seabird 

abundance surveys will cover both the hernng and LTM humpback whale crwses Seabird abundance data are 

typically zero-dommated therefore hurdle models Will be applied whereby data are analysed 1ntt1ally as 

presence-absence, followed by a separate analysis of presence-only data (Boucher and Guillen, 2009, Zuur eta/. 

2009) Hence, the f1rst analysis Will determme wh1ch covanates are dnvmg the presence and absence of b1rds, 

while the second analyses will focus on covanates dnvmg the abundance of birds when they were present GIS 

Will be used to determine covanates such as distance to shore, water depth, distance to eelgrass beds, distance 

to kelp beds, and slope Locations of coastal kelp and eelgrass beds w1ll be obtained from the ShoreZone 

database (NOAA F1shenes 2009), and slope from the Alaska Ocean Observmg System bathymetry gnd Other 

covanates mcludmg sea surface temperature, year, and month Will also be exammed For the presence-absence 

104 • 



• 

• 

• 

data a binomial generalised add1t1ve m1xed model (GAMM) w1ll be used. For presence-only data we w1ll use a 

GAMM. For a detailed descnpt1on of the proposed statistical methods see Zuur eta/. (in press). 

Late fall and early wmter plankton tows will be conducted m October and November each year m PWS as part of 

the Gulfwatch L TM Long term momtonng of oceanographic conditions m Prmce WIII!Gm Sound Surveys will be 

conducted m the four bays (S1mpson, Eaglek, Za1kof, Whale) surveyed m the 1990's as part of the EVOS­

sponsored Sound Ecosystem Assessment (SEA) program. In addition, plankton surveys will mclude the major 

entrances to PWS. We will examme zooplankton data to see 1f there are lmkages to seabird hotspots observed 

durmg October, November and December crwses 

To descnbe the relationship between seab1rd densities and zooplankton biomass and herrmg biomass m PWS 

we will run lmear regressions, using zooplankton and herrmg survey data provided from their respective 

projects For each bird spec1es, a best model for explammg vanab11ity m bird dens1t1es Will be determmed us1ng 

a generallmear model. A natural log or square root transformation of the dependent vanable w1ll be used when 

appropnate to improve the f1t of the model to the data The relat1onsh1p between date, densities of each 

seab1rd spec1es observed, and food abundance (zooplankton or herring biomass) w1ll be evaluated by bay (the 

four SEA bays and the four additional bays), and m the case of hernng biomass, by transect 

Current seab1rd survey data prov1de little mformat1on regardmg the residence times of most seabird spec1es in 

Prmce William Sound from November through March. Our recent efforts to quantify herrmg consumption by 

seabirds utilizes the best available data about such residency and estimates seabird consumption based on a 

dally energy budget projected over each species wmter residency penod (Bishop et al, m rev1ew). The increased 

temporal resolution of samplmg in the current proposal Will enable us to include direct observations of seabird 

presence throughout the season to improve upon the current data Refmed data for each spec1es w1ll be used 

to update the residence time parameter m our current consumption model, thereby 1mprovmg estimates of 

seab1rd consumption of herrmg dunng wmter. 

ID. Description of S1t1.1cly Al!'ea 

The pelag1c component of the Gu/fwatch L TM project, including th1s project and the Humpback Whale Intensive 

Surveys includes 'all of Pnnce William Sound Seab1rd observations associated w1th the PWS Herrmg Research & 

Monitormg Juvemle Hemng Abundance Index will focus on the four bays (Zaikof, Whale, Eaglek, and Simpson) 

that were extensively studied durmg the Sound Ecosystem Assessment study and PWS Herrmg Survey program 

(Figure 1). This allows the work to bwld upon the h1stoncal research completed m those bays These bays also 

cover four different quadrants of the Sound The PWS Hemng Research & Momtormg Juvemle Herrmg 

Abundance Index and the Expanded Adult Herrmg Surveys w1ll1nclude other bays based on the results from the 

synthesis and aenal surveys, respectively 
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Figure 1. Study area, Prince William Sound. Hi-l ighted in gray are the four SEA bays (Whale, Zaikof, Eaglek, and 

Simpson), as well as other bays historically important for juvenile herring. 

E. Coordination and Collaboration w ith the Program 

This project is a component of the integrated Gu/fwatch Long-term Monitoring of Marine Conditions and Injured 
Resources and Services submitted by McCammon eta/. Our proposed long-term monitoring program is 
composed of several components (Environmental Drivers, Pelagic and Benthic Monitoring), with a series of 
projects in each component lead by principal investigators from a number of institutions. The seabird project, 
headed by Dr. Mary Anne Bishop, is part of the pelagic monitoring component and shares research vessels 
associated with the L TM Humpback Whale Systematic Surveys, also part of the pelagic monitoring component. 
In addition, this seabird project is highly integrated with the PWS Herring Research & Monitoring program, and 
shares research vessels with the two projects in this program (see below). 

This project builds on previous seabird data sets. Since 2004, winter seabird surveys have been performed on 
vessels conducting hydroacoustic surveys for adult herring (5 cruises, 2004-2006) and juvenile herring (10 
cruises, Nov 2007 - Mar 2012). Cruises between Nov 2007 and Mar 2012 have been part of EVOS Projects 
070814 and 10100132-H. In addition, seabird surveys were performed on vessels conducting Humpback Whale 
surveys (6 cruises, 2007-2009) as part of EVOS project 070804. 

This long-term seabird monitoring project uses as observing platforms vessels associated with three different 
projects. Cruises begin in Cordova, and therefore the staff member would not need to travel. One seabird 
observer (PWSSC staff) will be on board all cruises associated with the Guljwatch LTM Humpback Whale 
systematic surveys (Oct, Dec, Feb, years 1-4). In addition, a seabird observer (PWSSC staff) will be onboard 
surveys associated with PWS Herring Research and Monitoring. Specifically the observer will be on board 

Juvenile Herring Abundance Index surveys {Nov yrs 2-5) and the Expanded Adult Herring Surveys (late 
March/early Apr yrs 2-5) . When not conducting daytime seabird surveys, observers assist the other projects, 

including helping to process the nighttime herring catch and helping identify humpback whales. Seabird 
observations from this project will be shared and integrated into the whale and herring surveys. In addition, 
information on herring, other fish and zooplankton prey fields around whale foraging areas, juvenile herring 
schools and adult herring schools will be used for the seabird analyses. 
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Information from th1s proJect w1ll feed mto the North Pacific Pelagtc Seabtrd Database, a database that IS 

mamtamed by US F1sh & Wildlife Serv1ce and USGS. Th1s database IS currently bemg mtegrated mto a smgle 

database that w1ll be available over the mternet through an ARC/IMS 

m. CV's/RESUMIES- p~ease see appendix 2 

~V. SCIHIEIDUliE 

A. Pmject Mi~estoO'les 

Objective 1. Charactenze the spat1al and temporal abundance of seab1rds m PWS dunng late fall and wmter. 

Data analyses incorporatmg data collected through Apnl 2016 wtll be completed by July 2016 
and mcorporated into Gulfwatch L TM program report by August 2016 

Objective 2 Model species abundance and distribution m relat1on to b1olog1cal and phys1cal environmental 

factors 

Data analyses mcorporating data collected through Apnl2016 wtll be completed by July 2016 
and mcorporated mto Gulfwatch L TM program report by August 2016. 

Objective 3. Assess seab1rd habitat assoc1at1ons w1th1n and between wmters 

Data analyses incorporatmg data collected through Apnl2016 will be completed by July 2016 
and mcorporated mto Gu/fwatch L TM program by August 2016. 

Objective 4 Relate spec1es composition and d1stnbution to prey f1elds 

Data analyses mcorporating data collected through Apnl 2016 wtll be completed by July 2016 
and mcorporated mto Gulfwatch L TM program report by August 2016. 

Objective 5 Identify cnt1cal marme habitats used by seabirds durmg late fall and wmter 

Data analyses mcorporating data collected through Apnl 2016 will be completed by August 2016 
and incorporated mto Gu/fwatch L TM program report by August 2016 

lB. MeasiUirable IPmject Tasks 

FY 14, 1st qiUiarter (Febr!UiaJIIY 1-Apr 30, 2014) 

Feb Project fundmg ava1lable 

Feb Submit annual report 

late Mar/early Apr F1eld cru1se. L TM seabird survey m conJunction w1th PWS Herring extended adult 

b1omass cru1se 

late wmter F1eld cru1se. LTM humpback whale cru1se (1f a whale survey, seab1rd survey will also 

occur) 

Apr Analyze data 
IFY 14, 2nd q11.1arter (May 1, 2014- JIUII 31, 2014) 

May-Jul Analyze data 

Jul Report wnting (mid-year report, FY 2015 workplan) 

IFY 14, 3n:l qll.larter (AIUig 1, 2014- Oct 31, 2014) 
Aug Submit report, workplan 

Aug-Oct Analyze data 

Oct F1eld cru1se· L TM humpback whale and seabird surveys 

IFY 14, 4th qll.larter (December 1, 2015- JaniUiall'y 31, 2015) 

Nov 

Nov 

Dec 

F1eld cru1se. L TM seabird survey m conJunction w1th PWS Herring JUVemle abundance 

index 

Annual PI meetmg 

F1eld cru1se. L TM humpback whale and seabird surveys 
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Jan 

V. BUDGET (Attached) 

Alaska Marine Science Symposium 
Report writing 

Benthic Monitoring Component (lead - Ballachey) 

FY14 PROGRAM PROJECT 
PROPOSAL FORM 

Project Title: Gulf Watch Alaska : Long-Term Monitoring: Nearshore Benthic Ecosystems in the Gulf of Alaska 

Project Period: February 1, 2014- January 31, 2015 

Primary lnvestigator(s): 

Brenda Ballachey, James Bodkin, Daniel Esler, Kim Kloecker, Daniel Monson, Ben Weitzman 
USGS Alaska Science Center, 4210 University Drive, Anchorage, AK 99508 
Thomas Dean, Coastal Resources Associates, Inc., 5190 El Arbol Drive, Carlsbad, CA 92008 
Heather Coletti, Michael Shephard , Southwest Alaska Inventory & Monitoring Network 
National Park Service, 240 W. 5th Avenue, Anchorage, AK 99501 
Mandy Lindeberg, NOAA/NMFS Auke Bay Laboratory, 11305 Glacier Hwy, Juneau, AK 99801 
Angela Doroff, Kachemak Bay Research Reserve, 95 Sterling Highway, Suite 2, Homer, AK 99603 

Abstract: We propose to continue the long-term nearshore marine monitoring program which has been ongoing in 

the GOA since 2006, supported by the National Park Service-Southwest Alaska Network and the US Geological Survey, 

and supported by the Gulf Watch Alaska project since 2012. The sampling design consists of three primary sampling 

locat ions in nearshore habitats in the central GOA region, including Prince William Sound (PWS), Kenai Fjords 

National Park (KEFJ), and Katmai National Park (KATM). Additionally, we w ill coordinate with nearshore sampling 

ongoing in Kachemak Bay as part of the Gulf Watch Alaska project. In western PWS, KEFJ and KATM, we plan to 

continue sampling at establ ished sites on an annual basis t hrough 2016. In eastern and northern PWS, we plan to 

continue sampling at established sites in alternate years, w ith eastern PWS scheduled for 2014. Monitoring includes 

measurements of water quality (temperature, salin ity), intertidal invertebrates and algae, sea grasses, sea otters, 

black oystercatchers, and surveys of marine birds and mammals. The monitoring also includes measures of nearshore 

ecosystem productivity, predator-prey dynamics, and stable isotope and contaminant analyses. 

Estimated Budget: 
EVOSTC Funding Requested : 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$282.4 $304.1 $331.9 $309.6 $331.9 $1,559.90 

(Funding requested must include 9% GA} 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FY15 FY16 TOTAL 

$25.0 $73.0 $73.0 $73.0 $73.0 $317.0 

Date: August 12, 2013 
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I. NEElD FOR THIE PROJECT 

A. S~atement of Problem 

The nearshore is considered an important component of the Gulf of Alaska ecosystem, mcludmg the reg1on ' 

affected by the Exxon Valdez oil sptll (EVOS), because 1t provides· 

o A variety of umque habttats for resident orgamsms (e g sea otters, harbor seals, shorebirds, seabirds, 
nearshore f1shes, kelps, seagrasses, clams, mu_ssels, and sea stars) 

e Nursery grounds for marine amm'als from other habitats (e g crabs, salmon, herrmg, and seab1rds). 

0 Feedmg grounds for Important con~umers, includmg k1ller whales; harbor seals, sea otters, sea lions, sea 
ducks, shore b1rds and n:~ny fish and shellfish 

o A source of ammals Important to commerc1aJ and subsrstence harvests (e g marme mammals, f1shes, 
crabs, mussels, clams, chitons, and octopus) · 

o An Important site of recreational act1v1t1e~ including fishmg, boatmg, campmg, and nature viewmg 

0 A source of pnmary production for export to adjacent habitats (pnmanly by kelps, other seaweeds, and 
eelgrass). 

o An important tnple mterface between a1r, land and sea that provtdes linkages for transfer of water, 
nutrients, and species between watersheds and offshore habttats. 

Also, the nearshore IS broadly recognized as h1ghly susceptible and sensitive to both natural and human 

d1stu~bances on a v-anety of temporal and spat1al scales For example, observed changes m nearshore systems 

have been attributed to such d1verse causes as global cl1mate change (e.g. Barry et al. 1995, Sag~nn eta!. 1999), 

011 sp1lls (e g Dahlmann et al. 1994 Peterson et al 2001, 2003), human disturbance and removals (e g. Shiel and 

Taylor 1999, Murray et aL 1999), and influences of invasrve spec1es (e.g Jam1eson et al 1998) Nearshore 

systems are especially good indicators of change because orgamsms m the nearshore are relatively sedentary, 

accessible, and mantpulable (e g. Dayton 1971, Sousa 1979, Peterson 1993, Lew1s 1996). Also, m contrast to 

other marme habitats, there IS a comparatively thorough understandmg of mechamst1c links between species 

and their phys1cal environment (e.g. Connell1972, Paine 1994, Estes and Duggms 1995) that factlitates 

understanding causes for change 

Perhaps most Important wtth respect to the goals of the Gulf Watch Alaska Long-term Monrtormg program, the 

nearshore is the one hab1tat Within wh1ch it is most likely that we w11l be able to detect relatively localized 

sources of change, tease a'part'human-induced from natural changes, and provrde suggestions for policies to 

reduce human impacts. Because many of the organisms m the nearshore are sessile or have relatively limited 

home ranges, they can be geographically lmked to sources of change wtth-a reasonable degree of accuracy 

Finally, the nearshore IS cnt1cally Important because 1t was Without doubt the hab1tat most 1mpacted by the 

1989 EVOS, and IS known to be a persistent repository for 011 that could be linked to contmued injury to species 

that res1de there (especially, sea otters and harlequm ducks; Peterson et al 200~, Short et al 2004, 2007) In 

add1t1on, the majonty of the spec1es or serv1ces that have been listed by the EVOS Trustee Council as e1ther'"not 

recovered" or "status of recovery unknown" res1de m or are assocrated w1th the nearshore. Thus, monttormg 

w1thm the nearshore system provides the opportunity to continue to assess progress toward recovery, and to 

identify and possibly ameltor~te other human mduced drsturban~es 
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Followmg several years of plannmg, a restoration and ecosystem momtormg plan for the nearshore marine 

ecosystems affected by the EVOS m the Gulf of Alaska (GOA) was completed (Dean and Bodkin 2006) Within 

this plan 1t was recogmzed that (1) restoration of resources injured by the sp1ll will benef1t from mformat1on on 

the status and trends of those resources on a variety of spat1al scales w1thm the Gulf, and (2) causes of changes 

mdependent of the oil sp1ll are likely to occur m the GOA durmg the 21st century, and are likely ,to result from a 

number of different agents (e g normal environmental drivers, global climate change, shorelme development 

and associated mputs of pollutants). Further, m order to effect restoration of InJUred resources 1t IS essential to 

separate EVOS-related effects from other sources of change. It was also recogmzed that changes are likely to 

occur over varymg temporal and spat1al scales. For example, global climate change may result m a gradual 

change m the nearshore commumty that occurs over decades and has Impacts over the entire GOA. On the 

other hand, Impacts from shorelme development will likely be more ep1sod1c and more local Thus, one 

challenge of des1gnmg a monitoring program was to detect changes occurrmg over,w1dely varymg scales of 

space and t1me, and from various causes. To th1s end, a conceptual fral)1ework for momtormg m the nearshore 

was des1gned w1th the followmg elements 

1) Synoptic samplmg of spec1f1ed phys1cal and b1olog1cal parameters (e g temperature, sahmty, and 

eelgrass cover) over the ent1re GOA 

2) Samplmg of a vanety of spec1f1ed b1olo'g1'cal and phys1cal parameters (e g. abundance and growth of 

mtert1dal orgamsms, abundance of selected birds and manne mammals) w1thm spec1f1ed areas spread 

throughout the GOA, these are referred to as mtens1ve s1tes. The focus 1s on spec1es InJUred by the EVOS, 

m particular spec1es not recovered or whose status relative to recovery IS uncertam. ' _ 

3) Samplmg of a smaller suite-of selected b1olog1cal and phys1cal parameters (e g. the abundance and growth 

of mtert1dal orgamsms, and contammant levels m mussels) at additional s1tes, refe~red to as extensive 

s1tes. 
4) Conduct of shorter-term studies aimed at 1dent1fY11Jg Important processes regulatmg or causmg changes 

Within a given system or subsystem (e g, stable isotope analyses of nearshore spec1es) 
' -

The momtormg plan developed for the EVOSTC was rev1sed and adopted by the Nat1onai Park Service's Vital 

S1gns Long-Term Momtormg Plan, Southwest Alaska Network (SWAN), and Implemented m Katma1 NP (KATM) m 

2006 and m Kena1 FJords NP (KEFJ) m 2007. In 2010, EVOS ProJect 10100750 funded the US Geological Survey to 

Implement the long-term nearshore momtormg plan m western Prmce Wilham Sound (WPWS), prov1dmg for 
' ' 

momtormg ofthe nearshore env1ronment, sea otters, nearshore sea birds (includmg black oystercatchers), and 

mtert1dal kelps, seagrasses and mvertebrates In 2011, the EVOS Gulf Watch Alaska Project (12120114) was 

m1t1ated to contmue and expand the long-term nearshore momtonng, m combina,t1on with stud1es of pelag1c 

systems and environmental dnvers The Gulf Watch Alaska Project IS workmg m concert w1th the NPS-SWAN 

program and the USGS, the work descnbed herem IS a contmuat1on of the nearshore benthic momtormg effort 

Implemented over the past decade by those agenc1es. 

IS. S1.11mma~y of Project to Date (if appiicable) 

To date, as part of the Gulf Watch Alaska project, we have conducted two full years of nearshore monitoring at 

KATM, KEFJ, and WPWS (mtens1ve s1tes), and all goals of that sampling have been met We have also 

established study s1tes m eastern PWS (EPWS, sampled m 2012) and northern PWS (NPWS, sampled in 2013) to 

be sampled biannually (extens1ve Sites). We propose to continue a long-term restoration and ecosystem 
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momtoring program these locations through 2014 (and longer dependmg·on study contmuation). We plan to 

contmue the mtegrat1on of SWAN and USGS programs w1th the Gulf Watch Alaska project 

II. PROJECT DESIGN 

A. Objectives 

The overall objectives of the proposed research are: 

1. Long-term monitonng of a su1te of nearshore benthic species at multiple locations across the Gulf of 
Alaska 

2. Continued restoration momtormg m the nearshore m order to evaluate the current status of InJUred 
resources m oiled areas. 

To accomplish these objectives/ we have a hst of tasks/ presented in Table 1. 

Table 1. Components of the proposed nearshore benthic monitormg plan and f1ve year schedule 

COMPONENT 2012 2013 2014 2015 2016 

Western PWS, intell'tidal invertebrates and X X X X X 

algae 

Western PWS, kelps and sea grass X X X X X 

Westem PWS, black oystercatclhers X X X X X 

Western PWS, contaminants/water quality X 

Western PWS, sea otter carcass recovery X X X X X 

West~rn PWS, sea otter foraging X X X X X 

observations 

!Eastern PWS, intertidal invertebrates and X X , X 

algae 

IEastem PWS, kelps and sea grass X X X 

Eastern PWS, contaminants/water quality X 

Northern IPWS, intertidal invertebrates X X 

and algae 

Northern PWS, kelps and sea grass )( X 

Noll'thern PWS, contaminants/water X 

quality 

Katmai NP, intertidal invertebrates and )( X X X X 

algae 

Katmai NIP, kelps and sea grass X )( X X X 

IKatmai NP, black oystercatchers X X X X X 
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Katmai NP, sea otter carcass recovery X X X X X 

Katmai NP, sea otter fol'aging observations X X X X X 

Kenai NP, intertidal invertebrates and X X X I X X 

a~gae 

Kenai NP, ke~ps and sea grass X X X X X 

Kenai NP, black oystercatchers X X X X X 

Kenai NP, sea otter carcass recpvery X X X X X 

Kenai NP, sea otter foraging observations X X X X X 

PWS, sea otter aeriai survey X X X 

Kenai NP, sea otter aeria~ survey X X 

Katmai NP, sea otter aerial survey X X X 

Kachemak !Bay, sea otter aeria~ survey X X X 

PWS Nearshore mal'ine bird survey X X X 

(under Pelagic component) 

Katmai nearshore marine bird survey X X X X X 

Kenai nearshore marine bird survey X X X X X 

Stable isotope analysis of se~ected X X X X X 

nearshore species(4-5 areas/yr) 

Tasks conducted under Project 11120114-

l: 

Kachemak Bay, interticlai invertebrates X X X X X 

and algae 

Kachemak Bay, sea otter carcass recovery X X X X X 

Kachemak Bay, sea otter foraging X X X X X 

observations 

B. Procedurai and Scientific Methods 

Standard operatmg procedures (SOP's) for all data to be collected have been, fully developed as part of the 

preparation and 1mplementat1on of nearshore momtonng m KATM. KEFJ, and WPWS. The Nearshore Restoration 

and Ecosystem Monitonng Program (Dean and Bodkin 2006) and the National Park Serv1ce SWAN Nearshore 

Momtormg Program (Dean and Bodkin 2011) mclude protocols that prov1de JUStification, background, 

obJeCtives, goals, an overview of the momtonng and sample design, the fundamental analytical approach, and 

descnpt1on of operational requirements. The SOP's prov1de the deta1ls of each data collection procedure, the1r 

relations to one another, and how they can be mtegrated to prov1de understanding of causes of change that will 
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be detected. Protocols are also available on the NPS proJect 

website http./ /science. nature. nps gov /1m/un its/swan/mon 1tor /nearshore.cfm 

(Note: Protocols for 1) sampling of mussel beds, 2) sampling of soft sediments, and 3) samplmg of sea grass 

beds and in rev1ew and not yet available on the webs1te but drafts are available from H Coletti or B. Ballachey ) 

~rref description ofTasks from Table 1 (refer to SOPs on ProJect Webs1te for detail): 

1. Collection of sea otter skulls for determmat1on of age-at-death. 

Surveys will be conducted in western PWS m late April of each year to collect sea otter carcasses for 
determination of ages-at-death to be used m descnbmg annual survtval. In Katma1 and Kenai, surveys for 
carcasses will be conducted opportunistically during the June/July field work. In Kachemak Bay, a coalition of the 
Center for Alaska Coastal Studies, the Homer Manne Mammal Stranding Network, and the USFWS have been 
and will continue to conduct systematic beach walks to recover sea otter and b1rd carcasses, and marme debris. 

2 Annual collect1on of sea otter d1et data 

Data wtll be obtained through direct observation of foraging sea otters using htgh powered spottmg scopes and a 
stratified random sampling design. 

3. Aenal surveys of sea otter abundance. 

Estimates of sea otter abundance and distributton wtll be obtained through detection-corrected standardtzed 
aenal surveys usmg a strati/ted random sampling destgn 

4. Samphng of mtertidal mvertebrates and algae. 

Esttmates of the abundance intert1dal algae and invertebrates, and sizes of mvertebrates, will be obtamed from 
' ' I 1 

annual sampling along permanent transects and quadrats (5 sttes per block, mcluding rocky, soft sedtment, and 
mussel transects) using a strattfted random samplmg destgn. Samplmg wt/1 include mussel collection for gene 
expresston analyses, as a potential indtcator of ecosystem health 

5. Sampling of sea grasses. · 

Esttmates of sea grass abundance will be obtained through at sea surveys conducted m close proxtmtty to each of 
the 5 sites per block 

6. D1et and productiVIty of black oystercatchers 

Black oystercatcher nests on transects assoctated wtth each of the intenstve sttes will be momtored annually in 
June/July for productivtt'y, and shell litter will be collected to.de,termine dtet (prey ttems and s1zes). . ' ' 

7. Stable 1sotope analysiS of·selected nearshore specres. 

Stable 1sotope analysis will be used to (1) trace the dommant sources of primary producer carbon th(Jt fuels 
nearshore marme food webs, and (2) characterize the trophic interactions between prtmary and secondary 
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consumers w1thm the nearshore. Thes,e data will prov1de a base/me of information that will be Important m 

assessmg now and m the future the role human actiVIties and natural processes play m determmmg the structure 

and function of nearshore ecosystems m the GOA. 

C. !Data Ana~ysis and Statistical Methods 

Data analyses and stat1st1cal methods used to evaluate changes m the nearshore environment are detailed m 

Dean and Bodkin {2006) and Dean et al. (2008), and also presented m the SOPs as descnbed above In general 

we will examine trends m each metnc over t1me w1thm each locat1on, differences among locations over t1me, 

and interactions between t1me and locations (1 e, the extent to wh1ch changes w1thm each locat1on track 

changes across locat1~ns over t1me) thrpugh regression and information-theoretic (IT) cnteria (Burnham and 

Anderson 2002, 2004) Competmg hypotheses (models) w1ll be selected a pnon and those models will be ranked 

based on their relat1ve support (AIC values). These analyses w1ll help to sort out effects of small scale sources of 

change (e g, effects of 01lm PWS or other locat1on spec1f1c 1m pacts such as l~ggmg act1v1t1es) from larger seal~ 

sources of change (e g, those due to cl1mate change that are occurnng over the ent1re GOA) 

ID. !Description of Study Area 

The proposed work w1ll be conducted m the Gulf of Alaska, m the area bounded by. the followmg coordmates. -

144.410, 61.480, NE corner, -145 600, 57 030, SE corner; -155.800, 57.300, SW corner, -156.030, 61.800, NW 

corner (dec1mal degrees, NAD 83 Albers). 

IE. Coordination and CoUaboration with the Program 

A primary goal of the proposed nearshore momtormg effort is to evaluate the recovery status of resources m 

PWS that were InJUred by the EVOS Our ability to assess the restoration of resources Injured by the sp1ll will 

benefit from mformat1on on the status and trends of those resources on a vanety of spat1al scales w1thm the 

Gulf We w1ll contmue evaluation of EVOS injured resources and serv1ces (recreational, subsistence, and pass1ve 

use), to determme when populations may be cons1dered recovered, and where applicable, to foster recovery of 
' ' 

those resources by 1dent1fymg and recommendmg actions m response to factors lim1tmg reco\(ery. The NPS­

SWAN program for nearshore momtonng along the KATM and KEFJ coasts was in1t1ated in 2006, and has been 

collectmg mformat1on s1milar to the data sets that have been used to assess recovery of Injured resources m 

PWS (mcludmg momtonng Implemented under EVOS Project 10100750), and under the Gulf Watch Alaska 

project, we have united the NPS-SWAN and USGS momtormg efforts The add1t1on of the study area m 

Kachemak Bay (Gulf Watch Alaska component 14120114-L), where momtormg has been ongoing for 

approximately a decade (although methods have vaned from those used m PWS), w1ll further enhance our 

ability to assess recovery We will also mtegrate mformat1on gamed on mjured resources collected under project 

component 11120114-Q (lmgenng 011 stud1es) 

Sea otters are a focus SP!=!Cies for restoration monitoring, as the population m western PWS was severely 

Impacted by the EVOS, and m areas where shorelmes were most heavily oiled, sea otters had not recovered to 

pre-spill abundance by 2009 (Bodkin et al. 2002, 2011, Monson et al. 2000, 2011) Data to be collected as part of 

the proposed momtonng will contribute to ex1stmg long-term data sets from PWS and other regions, including 
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survey data on sea otter abundance smce 1993, carcass data on sea otter ages at death smce 1976, and sea 

otter foragmg data since the mld-1970s 

As productivity in the nearshore IS strongly mfluenced by phys1cal oceanographic processes, 1t w1ll be a pnonty 

to evaluate whether or not changes that may be noted m the nearshore systems are reflected in e1ther 

oceanographic conditions or m synchronous changes m pelagic species and cond1t1ons that are being measured 

as part of Gulf Watch Alaska The geographic scale of our study (GOA-w1de) w1ll prov1de greater ability to d1scern 

both potentiallmkages across these diverse components, as well as among the study areas w1thm the 

nearshore, allowmg us to.evaluate relations and changes m the nearshore resources We will incorporate data 

on annual and seasonal patterns measured m the Environmental Drivers component as well as data from the 

Pelagic study components One component of the overall Gulf Watch Alaska project of particular Importance to 

the nearshore IS surveys of nearshore manne b1rds, wh1ch w1ll be accomplished m PWS through the Manne B1rd 

Population Trends momtormg component (representmg a further long-term data set; see Irons et al. 2000) and 

at KEFJ and KATM by the NPS-SWAN program m collaboration with Gulf Watch Alaska 

m. CV's/RIESUMES- p~ease see appendix 2 

~V. SCHIEDUliE 
A. Project Milestones 
Objective 1. Long-term momtoring of a su1te of nearshore benth1c species at multiple locat1ons across the 
Gulf of Alaska To be met by September 2014, for the 2014 field season 

Objective 2. Continued restoration momtoring in the nearshore m order to evaluate the current status of 
Injured resources in oiled areas To be met by September 2014, for the 2014 field season . 

B. Meas1.1rab~e IPmject Tasks 
Specify, by each quarter of each fiscal year, when cnt1cal project tasks (for example, sample collect1on, data 
analysis, manuscnpt submittal, etc.) will be completed Th1s mformat1on will be the bas1s for the quarterly 
project progress reports that are submitted to the Trustee Council Office Please format your schedule like the 
following example 

fY 14, 1st qJILIIarter (IFebnuary 1 - May 31, 2014) 
February, 2014 ProJectfundmg av01lable 
April/May, 2014 Carcass surveys, PWS 

IFY 14, 2ncl qjl.larter (.June :n., 2014-AugiLI!st 30, 2014) 
June- July, 2014 Conduct field work, PWS, KATM, KEFJ 
August, 2014 Upload 2013 datasets to GWA server 

FY 14, 3rd quarter (September 1, 2014-Novemlber 30, 2014) 
September-November, 2014 Data analyses, all proJect components 
September-November, 2014 Stable isotope analyses of selected nearshore spec1es 
November 2014 Attend annual PI meeting, Anchorage 

IFY 14, 4t!'i qiLIIarter (December 1, 21015- Jam.1ary 31, 2015) 
December 2014-January2015 Report preparation 
January 2015 Attend Alaska Manne SCience Symposwm, Anchorage 
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FY14 PROGRAM PROJECT 

PROPOSAL FORM 

Project Title: Long-term monitoring: Benthic monitoring com1;1onent- Long-term monitoring of Ecological 

Communities in Kachemak Bay: a comparison and control for Prince William Sound 

Project Period: February 1, 2014- January 31, 2015 

Primary lnvestigator(s): Brenda Konar and Katrin I ken (UAF) 

Co-operating Investigator: Angie Doroff (KBNERR) 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured 

Resources and Services submitted by McCammon et. al. As part of this component, we monitor rocky intertidal, 

seagrass and clam gravel beach systems as well as the sea otter abundance and diet in Kachemak Bay. This 

component is complementary to work being conducted under this program in Prince William Sound and Katmai. 

Estimated Budget: 

EVOSTC Funding Requested: 

FY12 FY13 

$48.1 $48.2 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

FY12 FY13 

Date: August 30, 2013 

I. NEED FOR THE PROJECT 

A. Statement of Problem 

Justification 

FY14 FY15 FY16 TOTAL 

$48.1 $48.1 $47.4 $239.8 

FY14 FYlS FY16 TOTAL 

Many protocol similarities exist between the monitoring that is currently being done in Prince William 
Sound (EVOSTC Project 10100750) and that which is being done in Kachemak Bay. By continuing this monitoring 
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m 5oth areas, comparisons can be made between the two reg1ons and Kachemak Bay may be able to be used as 
a control for Prince Wilham Sound 1f another spill were to occur. H1stoncal data ex1st m both areas, makmg 
future compansons of trends even more valuable 

Project Concept 
Tn1s project will evaluate ecological communities m Kachemak Bay. Followmg protocols established for 

Pnnce William Sound, we will momtor sea otter abundance, d1et and carcasses, seabird carcasses, marine debns, 
abundance and distnbut1on of rocky mtert1dal plants and mvertebrates, abundance and s1ze freqJency of clams 
and mussels dn gravel beaches, and selected env1ronmental parameters m Kachemak Bay. All protocols have 
been established and are descnbed for Prmce Wilham Sound These same,protocols as will be used m th1s study. 
These Kachemak Bay data will be compared with those bemg collected in Pnnce Wilham Sound and may be able 
to act as a control1f an oil spill were to occur m the Sound again. The data will also be comparable to data bemg 
collected in Kenai and Katmai National Parks (National Park Service SWAN Nearshore Momtonng Program) using 
the same methods as used m Prince Wilham Sound. ' 

B. Summary of Pro]ect to Date (Of applicable) 
The project is ongoing smce two years (2012, 2013). The second year (2013) of f1eld sampling has JUSt been 
completed and data' are currently being entered from field notes, analyzed and formatted for database entry. 
F1eld sampling Will be continued m 2014 and 2015 and data synthesized in 2016. It IS expected that the proJect 
will contmue for an additlo,nal15 years after 2016. 

~I. IPROJIECT DIES!GN 
A. Objectives 

7) Determme trends m sea otter abundance 
8) Determme the diet and dietary sh1fts of sea otters 
9) Determine trends m sea otter and seabird mortality 
10) Determine trends m marine debris. 
11) Determine trends m the abundance and distnbut1on of rocky intertidal plants and invertebrates 
12) Determine trends m the abundance and size frequency of clams and mussels on gravel beaches. 
13) Determine trends m selected environmental parameters and relate them to #1-6 above. 

The f1eld work for th1s proposa,l Will completed annually for four years and followed by a year of data 
synthesis (year 5), with the outlook of contmumg th1s pattern of mon1toring for up to 20 years 

B. Procedull'al and Scientific Methods 
Rocky intertidal sampling cons1sts of visual estimates of percent cover of algae and sessile inverts m 10 replicates 
(1xl m2

) along 50 m transects in the h1gh, mid, low and -1 m intertidal strata Mussels are collected along the 
mussel bed extent from 10 randomly distributed 25x25 cm2 quadrats and length 'of all mussels i,s measured. 
Length of at least 100 Lottta persona 1s measured at each rocky study s1tes. Seagrass 1s sampled with 10 
replicates (50x50 cm2

) for seagrass shoot counts and percent cover of all vegetation and substrate. Clams are 
collected from ten randomly placed 0 125m3 excavations of the sediment and s1eved over 1 cm2 mesh , 
Temperature IS measured at each rocky site usmg data loggers 
Sea otter scat is being collected at a long-term site m Little Tutka Bay (Kachemak Bay) durmg the w1nter months. 
Each scat sample 1s sorted by prey type and assigned a percentage frequency method using a 1- 6 ranking (1 = 1 
- 5%; 2 5 25%; 3 = 25 50%; 4::: 50- 75%; 5::: 75- 95%; 6::: 95- 100%) Visual foraging observations are 

conducted w1th a h1gh-power telescope (Questar f1eld model SOx) Methods follow previously established 
protocols for VIsually 1dentifymg prey and est1matmg prey s1ze 
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C. Data Ana~ysos anc:l Statistical Methods • 
lnt~rt1dal commumty data are analyzed usmg mult1vanate stat1st1cs, mcluding h1erarch1cal clustermg, non-
dimensional scaling and analysis of s1m1lanty. Size-frequency d1stnbut1ons are plotted for spatia-l and temporal 
compansons. To summarize the categoncal data on sea otter diet from scat samples, the med1an value for each 
category are used and then averaged by tbe monthly collection penod 

D. Description of Study Area _ 
Study s1tes are w1thm Kachemak Bay, lower Cook Inlet. 

E. Coordlinatio01 andl Co~iaboration witll'l the Program 

Pro1ect Logistics 
For th1s project, Brenda Konar and Katnn I ken w1ll prov1de overall project management They also w1ll 

oversee the rocky mtert1dal and gravel beach port1on ofth1s study. This Will mclude workmg w1th student f1eld 
assistants, conductmg the f1eld work (mcluding some collections of environmental parameters) and completmg 
analyses Angle Doroff will complete the sea otter foraging observations component of this project and will 
oversee some of the environmental parameter collections. The USFWS has tentatively committed to conducting 
sea otter abundance surveys (conf1rmat1on ant1c1pated when 2011 federal budgets are determmed). The Center 
for Alaska Coastal Stud1es, the Homer Manne Mammal Strandmg Network, and the USFWS have been and will 
contmue to conduct systematic beach walks to recover dead birds, sea otters, and marme debns 

Pro1ect Integration , 
We expect strong collaboration between all components of th1s project w1th the Pnnce William Sound, 

Katma1 and Kena1 components (all nearshore monitoring With s1m1lar data collection methods) and the 
Oceanographic component Data sharing IS integral to the success of th1s program. lh1s project Will be mtegrated 
w1th two Umvers1ty of Alaska f1eld courses that are taught by Kon(lr and I ken at the Kas1t'sna Bay Lab. Students 
w1ll get valuable expenence and tra1nmg from part1c1patmg m th1s project and the project w1ll benefit from • 
hav1ng these students 

m. CV's/RESUMIES- please see appendix 2 

IV. SCHEDUlE 
A. Project Milestones 

Objective 1. Monitor intertidal communities in Kachemak Bay. 
To be done annually from 2012-2016 

Objective 2 Momtor sea otter d1et annually m Kachemak Bay 
To be done annually from 2012-2016. 

Objective 3. Synthesize temporal (annual) patterns m mtert1dal commu'mt1es and sea otter d1et m Kachemak 
Bay 
To be met by September 2016. 

B. Measurable Project Tasks 

FY 14, 1st quarter (feb'ruary 1- May 31, 2014) 

February-April, 2014 Plan field sampling on intertidal commumt1es, conduct monthly sea otter scat 
samplmg 
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May-June 2014 Conduct field samplmg on mtert1dal communtttes and sea otter dtet 

fY 14, 2nc:l qJI.Darter Uu.me :n., 201:1L4-Augi.Ds11: 301, 20114) 
July 30 Enter data from field sampling, contmue sea otter sampling 
August 30 Prel1mmary data analysis, reportmg (6-month report) 

IFY 14, 3rd q1.0arter (September 1, 2014-November 30, 2014) 
November 30 Additional data analysis, proJect presentation at annual PI meetmg 

fY 14, 4tlhi qJII..Darter (December 1, 2014- Jam.llary 31, 2015) 
January 31 Report wntmg, prepare presentation at sc1enttfic conference (Alaska Manne 
Sc1ence Symposium) 

Vo IBUIDGIEl 
IB1.0dge11: form {Attaclhied) 
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Lingering Oil Monitoring Component (lead - Ballachey) 

FV14 PROGRAM PROJECT • PROPOSAL FORM 

Project Title: Long-term Monitoring: Lingering Oi l - Eva luating Chronic Exposure of Harlequin Ducks to 

Lingering Exxon Valdez Oi l - 14120114-Q 

Project Period: February 1, 2014- January 31, 2015 

Primary Investigator: Daniel Es ler, US Geological Survey, Anchorage, desler@usgs.gov 

Co-Invest igator: Brenda Ballachey, US Geological Survey, Anchorage, bballachey@usgs.gov 

Study Location: Prince William Sound, Alaska 

Abstract: This Lingering Oil project is associated with Gulf Watch Alaska, the integrated Long-term Monitoring 

of Marine Conditions and Injured Resources and Services funded by the EVOSTC. Harlequin duck 

populations in PWS were injured as a resu lt of the Exxon Valdez oil spill, with evidence for both 

immediate acute mortality and longer term injury from chronic exposure to oil spi lled in 1989. A 

series of EVOSTC projects have examined exposure of harlequin ducks t o lingering oil as a factor 

constraining recovery, using the cytochrome P4501A biomarker, CYP1A. Harlequin ducks showed 

elevated CYP1A in oiled areas from 1998 through 2011 re lative to unoiled areas, which was 

interpreted to indicate continued exposure to res idua l oil over that period. Data f rom March 2013 • indicated that CYP1A induction was similar between oiled and unoiled areas, suggesting that 

exposure to lingering oil had ceased by that t ime, 24 years after the spill. As recommended in 

previous iterations of this body of work, we propose tore-sample harlequin duck CYP1A in March 

2014 to confi rm 2013 findings and substantiate our conclusion that exposure to lingering oil has 

abated. This work contribut es to understanding of the timeline and process of recovery of injured 

species, as well as the nearshore ecosystem, generally. 

Estimated Budget: $121.3K 
EVOSTC Funding Requested: 

FY12 FY13 FV14 FY15 FV16 TOTAL 

$187.4 $111.3* $298.7* 
(Funding requested must include 9% GA) 

*This is a change from the full program proposal for the five years of the project approved by the Council. 
Non-EVOSTC Funds to be used: 

FY12 FY13 FV14 FV15 FV16 TOTAL 

$10.0 

Date: August 8, 2013 
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I. NIEIED FOR tHE IPROJIECl 
A. State!Tftent of Problem 
Sea duck populations in western PWS were injured as a result of the Exxon Valdez 011 sp1ll, with ev1dence for 
both 1mmed1ate acute mortality ana longer term rnjury from chronrc exposure to orl spilled rn 1989. A serres of 
EVOSJC projects have addressed populatron demographic endpoints rncludrng abund~mce,. habitat use, and 
surv1val rates (Rosenberg and Petrula 1998, Esler et al 2002, McKnight et al. 2006, Esler and Iverson 2010, 

. Iverson and Esler 2010) as well as sampling to monitor ongorng exposure to llnger:ing EVO usrng the cytochrome 
P4501A (CYP1A) b1omarker'(Trust et al 2000, Esler et al. 2010, Esler et al 2011). 

As descrrbed below, a time serres of CYP1A data has been collected descrrbing exposure of harlequrn ducks to 
lingering Exxon Valdez 011. The work proposed here requests contrnuation of th1s urprecedented evaluation of 
the t1meline of population recovery ~nd exposur~ following a catastrophic oil spill, Th1s work ts crrt1cal for 
confidently evaluatrng the duration and proces~ of population recovery of a particularly vulnerable wildlife 
species. 

B. Summary of Project to Date 
As part of EVOSTC Restoration Project 070808, harlequrn ducks were exammed for hngerrng exposure to res1dual. 
Exxon Valdez 011. Th1s work demonstrated that harlequm ducks contmued to show b1omarker ev1dence of 
elevation of cytochrome P4501A in otled areastt:lrough 2009, whtch was mterpreted t~ mdrcate exposure to 
Exxon Valdez oil up to 20 years after the spill (Esler et al. 2010) More recent work (EVOSTC projects 11100808 
and 12120114wQ) indicated that. (1) degree and mcidence of elevated CYP1A m 01led areas was reduced m 2011 
relat1ve to previous years, and (2) m 2013, there was no evtdence of elevated CYP1A m or led areas The 2013 
sample was the ftrst since the sptll in wh1ch no difference between o1led and unotled areas was ev1dent, whtch ·m 
turn mdtca'ted that 011 exposure had ceased by 24 years after the oil spill. Additional sampling proposed here for ' 
2014 wtll evaluate the vahdtty of the conclus1on that harlequrn ducks are no longer: exposed to resrdual Exxon 
Valdez 011. 

!1. PROJEcr DIESIGN 
A. Objectives 
Proiec1l: Concept , 
In thts study, we propose to sample harlequm ducks in PWS for btomarker assays in March 2014 to evaluate 
recovery status by measurtng the degree of continued exposure to lmgenng oil. As described above, this 
continues a t1me series of quantification of CYP1A mduction that started in 1998 In thts mstance, the prrmary 
goal is to evaluate whether findings m 2013, md1cat1ng abatement of exposure to lmgermg Exxon Valdez 011, are 
supported, wh1ch would lend strong support to the conclusion that harlequm duck populatrons have recovered, 
based on the criteria for recovery of the species established by the EVOSTC 

Objective 1. Sample harlequin ducks rn oiled and unoiled areas of PWS for CYP1A analyses to evaluate 
contmumg exposure to lingenng Exxon Valdez oil. 

B. Procedural aB11d Scientific Methods 
Methods will replicate those from previous work (Trust et al. 2000, Esler et al. 2010) to facrlitate trme series 
comparrsons In bnef, we Will capture harleqwn ducks tn several areas that were or led dur,ing the Exxon Valdez 
oil spill, Including Bay of Isles, Herrrng Bay, Crafton Island, Low·er Passage, and Green Island, as well as at nearby 
unorled northwestern Montague Island. In each ar~a, at least 20 tiarlequrn ducks w1ll have small(< O.Sg)\ liver 

b1opsies taken.while under general anesthesia. Btops1es will be frozen in liqwd nrtrogen 1m mediately and will be 
marntamed in a frozen state until laboratory analysis at UC Davis by collaborators L1z Bowen, Keith Miles, Jack 
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Henderson, and Barry W1lson). CYP1A mduct1on will be determined by measunng hepatiC 7-ethoxyresorufm-0-· • 
deethylase (EROD) activity, wh1ch 1s a catalytic funct1on pnnc1pally of hydrocarbon-mduc1ble CYP1A enzymes 

C. Data Analysis and Statistical Methods 

For harlequin ducks, data analys1s will follow that of Esler et al (2010) and will evaluate average differences m 
EROD between o1led and uno1led areas, accounting for any effects of age, sex, or mass. Also, the mcidence of 
elev'ated exposure, defmed as' two t1mes the average EROD act1vity on unoiled areas, w1ll be compared between 
o1led and uno1led areas. Fmally, these data w1ll be mcorporated mto t1me senes evaluations to document the 
t1melme of exposure to lmgenng Exxon Valdez o1l. 

D. Description of Study Area 
This project w11l focus on harlequm ducks m western PWS Captures will target b1rds m Bay of Isles, Hernng Bay, 
Crafton Island, Lower Passage, and Green Island (all areas that were 01led m 1989), and at nearby unoiled 
northwestern Montague Island to prov1de a reference sample These s1tes are those that have been sampled 
over the entirety of the t1me senes of harlequm duck CYP1A data. 

E. Coordination and Collaboration with Other Efforts 
Th1s project IS coordmated w1th the Gulf Watch Alaska long-term momtonng program funded by the EVOSTC A 
pnmary goal of the momtonng effort IS to evaluate the recovery status of resources in PWS that were mjured by 
the EVOS, and measunng b1ochem1cal md1ces of exposure m harlequm ducks, a sp,ec1es recogmzed to have 
protracted recovery from the sp1ll, d1rectly supports that goal. Th1s project w1ll contmue biomarker stud1es that 
were imt1ated m 1998 m western PWS, supported by the EVOSTC, and methods used will conform to those from 
earlier stud1es 

m. CVs- please see appendix 2 

IV. SCHIEDlllE 
A. IProject Milestones 

Objective 1. Harlequm duck samplmg m oiled and uno1led areas of PWS, for CYP1A analyses, to evaluate 
contmumg exposure to llngenng 011 of ducks captured in oiled areas To be met by March 31, 2014. 

Measurable Pro]ect Tasks 

FV 14, 1st quarter (February 1, 2014-April 30, 2014) 
Plan for March captures 
Arrange lab analysis of samples 
Harlequm duck capture, PWS 

Shipping of harlequin duck liver b1ops1es 

FV 14, 2nd quarter (May 1, 2014-July 31, 2014) 

Laboratory analyses of harlequm duck liver b1ops1es 

lmtwte analysis of laboratory data of EROD activity of harlequm ducks 

FY 14, 3rd quarter (August 1, 2014-0ctober 31, 2014) 
Complete data analyses 

Prepare report and subm1t to EVOSTC 
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FY 14, 4th quarter (November 1, 2015-Jani!Jiary 31, 2015) 
Attend meetmg of L TM PI's, Anchorage 
Attend Annual Marine Science Symposium, Anchorage 

References: 

Esler, D, T. D. Bowman, K Trust, B E Ballachey, T A. Dean, S C. Jewett, and C. E O'Ciair. 2002 Harlequm duck 
populat1on recovery followmg the Exxon Valdez 01! spill: progress, process, and constraints Marine 
Ecology Progress Senes 241. 271-286. 

Esler, D., and S. A. Iverson 2010 Female harlequm duck wmter surv1vall1 to 14 years after the Exxon Valdez 
o1l spill Journal of W1ldlife Management 74.471-478 

Esler, D., K. A Trust, B. E Ballachey, S. A. Iverson, T. L. Lew1s, D. J. R1zzolo, D. M. Mulcahy; A K. M1les, B R. 
Woodin, i. J. Stegeman, J. D Henderson, and B. W W1lson. 2010. Cytochrome P4501A biomarker 
ind1cat1on of 011 exposure m harlequm ducks up to 20 years after the Exxon Valdez oil sp1ll. 

Eny1ronmental Toxicology and Chemistry 29 1138-1145. 

Esler, D., B. E. Ballachey, K A. Trust, S. A. Iverson, J. A. Reed, PI K. M1les, J D. Henderson, B W Wilson, B. R. 
Woodm, J. R. Stegeman, M. McAd1e, and D.~ Mulcahy 2011. Cytochrome P4501A biomarker 

mdicat1on of the t1meline of chronic exposure of Barrow's goldeneye to res1dual Exxon Valdez 011. 
Manne Pollut1on Bulletin 62:609-614 

Iverson, S A., and D. Esler. 2010 Harlequm duck population dynam1cs followmg the 1989 Exxon Valdez oil sp1ll. · 
assessmg mjury and projectmg a timelme to recovery. Ecological Applications 20·1993-2006 . 

McKnight, A., K. M Sull1van, D B. Irons, S W. Stephensen, and S Howlm 2006. Marin!'! b1rd and sea otter 
population abundance of Prince William Sqund, Alaska. trends followmg the .T/V Exxon Valdez oil spill, 
1989-2005. Exxon Valdez Oil Sp1ll Restoration Project Fmal Report ,(Restoration Projects 
040159/050751), U.S F1sh and W1ldhfe Serv1ce, Anchorage, Alaska. 

Rosenberg D. H. and M J Petrula. 1998. Status of harlequin ducks 1n Prmce William Sound/Alaska after the 
Exxon Valdez oil sp1ll, 1995-1997 Exxon Valdez oil spill resto~atiOn project fmal report, No. 97427. Alaska 
Department of F1sh and Game, D1v1s1on of Wildlife Conservation, Anchorage, Alaska. 

Trust, K A , D Esler, B. R Woodm, and J J Stegeman 2000. Cytochrome P450 1A mduction in sea ducks 
mhabltmg nearshore areas of Prince William Sound, Alaska. Marine Pollution Bulletin 40: 397-403 

V.IBUDGET 
Budget Form (Attached) 
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FY14 PROGRAM PROJECT 
PROPOSAL FORM • Project Title: Long-term Monitoring: Lingering Oil - Extending the Tracking of oil levels and weathering (PAH 

composition) in PWS through time. 

Project Period: February 1, 2014- January 31, 2017 

Primary lnvestigator(s): Mark Carls & Mandy Lindeberg, NOAA/NMSF Auke Bay Laboratories, 907-789-6019, 

mark.carls@noaa.gov 

Abstract: This project is a component of the integrated Long-term Monitoring of Marine Conditions and Injured 
Resources and Services submitted by McCammon et al. This project fills three needs: understanding exposure levels 
(past and present) for species such as mussels, intertidal invertebrates, sea otters, and harlequin ducks, (2) 
understanding the natural degradation of quantity and composition of PAH over a long time course, and 3) definitive 
long-term source identification by measurement of geochemical biomarkers (triterpanes, hopanes, and steranes). 
The objectives are 1) to determine oil quantity and weathering in 12 PWS beaches 25 years post spill (with repeats 
every 5 years thereafter), 2) provide supplementary support analyses for other long-term monitoring collaborators, 3} 
maintain and expand the hydrocarbon database, and 4) produce annual, final, and published reports. The subset of 
PWS beaches to be monitored are those where sequestered oil is expected to linger for decades. At least three 
predictive data sets will be considered in determining which beaches are monitored: (1) mussel bed time series 
started in the early 1990s, (2) beach surveys that were continued up to 2004, and spatial modeling analysis that was 
initiated in 2008. 

Estimated Budget: 

EVOSTC Funding Requested: • FY12 FY13 FY14 FYlS FY16 TOTAL 

$19.6 $13.1 $8.7* $169.2* $6.5 $217.1 

(Funding requested must include 9% GA) *Funds originally requested for FYlS are now being requested in FY14 due 

to a shift in sampling dates, because the majority of the funds will be needed (in FYlS). The FY14 request is equal 

to the value originally approved for FYlS. This transposition of funding year requests results in no net effect on the 

total budget. See Part B, Summary of Project to Date for a detailed explanation. 

Non-EVOSTC Funds to be used: 

FY12 FY13 FY14 FYlS FY16 TOTAL 

Date: August 9, 2013 
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I. NEED FOR THE PROJECT 
A. Statement of Problem 
lnterttdal areas in western Prince William Sound were extensively coated wtth Exxon Valdez oil1; 011 sttll 
remams m many beaches2

•
3
, presumably With declinmg 1m pacts on mterttdal mvertebrates such as 

mussels4
·
5
, and also predators such as sea otters and harlequm ducks6

•
9 
•. Th1s project would revisit 

approximately 12 of the worst case s1tes to contmue the long term data set that tracks oil quantity and 
weathenng composition in the contammated sediments, and establish long term 011 monitonng Sites that 
would be re-sampled every 5 years over the next 20 years. 

Th1s project f1lls three needs understandmg exposure levels (past and present) for species such as 
mussels, mtert1dal mverteqrates, sea otters, and harleqwn ducks, (2) understanding the natural 
degradation of quantity and composition of PAH ovElr a long time course, and 3) defm'1tive long-term 
source identificatton by tnterpane, hopane, and sterane measurement., Understanding exposure doses ts 
Important to InJUred spectes, and th1s would co~plement biochemical btomarker ev1dence (cytochrome 
P4501A mduction) of lingering exposure on sea otters and harlequin ducks (Ballachey, Esler) 
Understandmg oil loss ove~ time ts Important for understandmg full recovery of the habitat; i.n Alaska, th1s 
t1me course IS apparently longer than m lower lat1tude environments. Thts study would complement and 
extend previous work, and would complement the remediation stud1es by Boufadel m 2011-12 as well as 
the lrvme study outs1de of PWS m 2011-12 The study w1ll retrospectively explore geochemical biomarkers 
(tnterpanes, hopanes, and steranes) m Exxon Valdez orl samples collected over ttme for companson wtth 
contemporary results (including the Boufadel study) To avoid confuston, please note that ty.~o ,very 
different topics are labeled 'bromarkers,' m, the literature, the geocher:nrcal biomarkers previously noted 
and biochemical ev1dence of change in living animals, hence we use the term geochemical for the former 
and b1ochem,tcal for the latter We recognize, however, that these oil compounds were onginally 
produced by plants , 

18. Su~mary of Prroject to Date (if appncable) 
o In general, hydrocarbon concentrations m Prince W1lham Sound were low m 2012, :S 4 ng/g wet we1ght 

m mussel t1ssue (n=8) and :s: 28 ng/g wet weight in sediment (n = 7; Payne et al) 
o Some beaches remam heavily contammated; hydrocarbon concentrations m btoremed1at1on beaches 

(Boufadel et al) were h,1gh, 4 1 x 104 to 8 0 x 106 ng/g wet we1ght 

o Hydrocarbon composition m 2012 b1oremediation samples was conSIStent wtth Exxon Valdez 011 
o New foren?IC modehng approaches with geochemical btomarkers prov1de def1mt1ve ident1f1cat1on of 

stranded 011 decades after· stranding. Geochemical b1omarkers have been measured in Exxon Valdez 
source oil and samples collected by Boufadel et al. Simtlar ·analysts of other source oils in PWS 
(Monterey crude ml, ,coal, Constantme Harbor) are not yet complete. 

e 011 remains btologically available at some Gulf of Alaska locations (Irvine et al) 
G The hydrocarbon database is undergoing a major overhaul, mvolving extensive data add1t1ons, record 

checkmg, and structure updates. This reqUires more than 1 person-year effort, well above the funded 
amount. 

c Determination of oil quantity and weathermg (compositton) at 12 PWS beaches was scheduled for 2014, 
we suggest it be delayed unt1l 2015 along w1th an approprrate sh1ft m yearly fundmg 

!1. PROJECT DIESIGN 
Concept 
Contmue mon1tonng a subset of beaches in Prince William Sound where sequestered o1ljs predtcted to 
linger for long penods of time (decades) At least three predicttve data sets will be constdered'in 
determimng whtch beaches are monitored: (1) mussel bed ttme series started in the early 1990s10

, (2) 
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beach surveys that were contmued up to 20042
, and spat1al modelmg analysis that was imt1ated m 200811 

Samplmg techmques w1ll allow extension of t1me senes data (where they exist), detailed exammation of 
hydrocarbons present (mcludmg PAHs, alkanes, and geochem1cal biomarkers), venf1cat1on of hydrocarbon 
source, weathermg state, and est1mat1on of the amount of remammg 011 at specific s1tes In addition to 
sed1ment samples, mussel t1ssue Will also be exammed for hydrocarbon loads to determine if PAHs are 
b1olog1cally ava1lable Without sed1ment disturbance (such as tliat created by foragmg act1v1t1es) A lim,1ted 
number ofpass1ve samplers may be "deployed m p1ts dug for sampling purposes to demonstrate the 
potential for b1olog1cal exposure if (or when) sed1ment IS disturbed. 

Chem1cal analyses w1ll be upgraded to mclude geochemical biomarker data (terpanes, hopanes, and 
steranes); these compounds are the most recalcitrant compounds to biodegradation and weathenng, and 
will y1eld a more complete picture of the biodegradation/weathenng that has occurred over the last 25 
plus years and the future 20 years. Geochemical biomarker data have not beer;~ collected m the past but 
are bemg mcorporated m the remed1at1on stud1es of 2011. We w1ll analyze new samples,. but also re­
analyze samples collected m the past that are st1ll stored and compliment the future samplmg, plus Exxon 
Valdez source 011 In add1t1on, geochemical biomarkers w1ll be measured m a lim1ted number of other 
known (stored) sources (Constantme Harbor, coal, and Monterey oil) for companson and contrast w1th 
Exxon Valdez 011. 

Lastly, to ensure mtegrat1on between proJects and w1th past monitoring, we Will analyze a limited-number 
of sed1ment samples collected from tlie mtertidal monitoring proJect (e g from sea otter p1ts) and 
mamtam the hydrocarbon database.mcludmg new entnes of all new samplmg. 

Future intent1ons. The penod1c·sampling (every 5 years) should be extended for three more cycles, endmg 
on year 40 of the post sp1ll era 

A. Objectives 
1 Determml:! quant1ty and weathermg state at 12 beaches m PWS, m 2015. 

a. X ear 1 (2012) Begm Retrospective analysis, of geochemical biomarkers m Exxon Valdez 011, 
, weathered Exxon Valdez 011, and other potential source o1ls m Pnnce William Souhd 

(Constantine Harbor, coal, and Monterey o1l). 
b Year 2 (2013). Contmue geochemical biomarker retrospective analyses 
c. Year 3 (2014). Determme spec1f1c subset of beaches to be sampled m 2015. Contmue 

geochemical biomarker retrospective analyses. Draft a geochemical biomarker report 
(and paper) 

d Year 4 (2015). MaJor f1eld sample collection effort 
V1s1t 10-12 beaches, collect sed1ment samples for PAH concentration and 
weathenng profiles 

11. Usmg random quadrats, measure the quantity of o1l on spec1f1c beaches to 
estimate the quantity present 

111 Collect mussels near oil patches to determme b1oava1lab11ity m t1ssues. 
IV. Place a lim1ted number of pass1ve samplers m disturbed areas to model 011 

b1oavaliab11ity resultant from foragmg act1v1ty assummg suff1c1ent fundmg and 
mterest among other Gulfwatch investigators. Pa1r these w1th samplers deployed 
Without disturbance 

e. Year 4, 5. Begh1 and end the chem1cal analyses of samples collected in primary f1eld 

effort, usmg state of the art GCMS, with geochemical biomarkers mcluded. 
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2 Supplemental support analyses. Support on-gomg mtert1dal proJects w1th chem1cal analyses, such 
as determmmg PAH levels m sea otter p1ts or prey Items. Th1s will mtegrate w1th the sea otter and 
harlequin duck b1ochem1cal b1omarker measurements m those stud1es 10-20 samples per year 
dependmg on requests from other Gulfwatch investigators. 

3. Database: Mamtam and add new data to the hydrocarbon database. 

a Add new mformat1on to hydrocarbon database. (Th1s database contams data from all 

NRDA hydrocarbon samples from 1989 to present, mcluding numerous data sets from 

mvest1gators outside ABL ) 

b Prepare a complete FOIA package (100% of the chem1cal analyses have been FOIAed in 

the past, and these data will likely also be FOIAed 

4. Products. prepare annual and final reports as needed; supply collaborators with appropriate data 

(e.g. sea otter pit data to sea otter PI) Prepare synthesis manuscnpt summanzmg environmental 

progress after 25 years -

B. Procedural and Scientific Methods 
1 Chemical analyses: Standard operatmg procedures developed at the Auke Bay Laboratones 

for hydrocarbon analysis will be used for all sample analyses. These have resulted in 

numerous peer-reviewed publications. 

2 Beaches Will be randomly drawn from the 1dent1f1ed group of oiled beaches (n = 12). 
3 Beach segments will be up to 100 m long. Samplmg by quadrat will be random across 

beaches, divided by upper, m1ddle, and lower t1de mtervals, all based on past studies. 

4 Beaches w1ll be accessed by charter boat durmg spnng or summer months durmg one cru1se. 

Pass1ve samplers will be deployed at the front end of the cruise and picked up at the back end 

Project integration 
5 This project cont1nues hydrocarbon analyses started pnor to 1989 in Prince William Sound an-d 

recorded in a hydrocarbon database that encompasses multiple agenc1es, collect1on s1tes, and 

matrices Th1s database has been mamtained by Auke Bay Laboratory (ABL) personnel since 

the time of the Exx~n Valdez oil spill. 

6 The major f1eld sampling of 2014 Will use methods developed m earlier stud1es and will 

conform to those methods for intercomparison over time. 

7 This project will complement "effects" studies by mcludmg some samplmg/analyses 

spec1f1cally targeted to those projects, and will complement the remed1at1on stud1es of 

Boufadel (same analyses w1th geochemical biomarkers mcluded), and w1ll complement the 

tracking study by lrvme outs1de of PWS. 

Pro1ect Log1stJcs: 
8 Major f1eld effort in PWS m 2014 w1ll be on a local charter, cons1stmg of a f1eld crew of up to 6 

people Federal personnel w1lllead the crwse effort, although some contract labor w1ll likely 

be used for the labor mtens1ve beach surveys. Laboratory log1st1cs (chem labs, GCMS) Will be 

at the Auke Bay Laboratones m Juneau Alaska Semor staff w1ll conduct the Instrumental 
analyses, but processing effort w1ll be by contractors. 

C. Data Analysis and Statistical Methods 
The bas1c stat1st1cal approach is regression analys1s of time series data Regression fits-and slope,s prov1de 

ev1dence for significant change (or not) and d1rect1on of change. To assess the usefulness of fitted regressions 

we compare the observed ANOVA F-ratio to the critical F12
• Knowledge of measured background levels prov1de 

an assessment of when a beach may be cons1dered recovered (or at least indistinguishable from background 

levels) A th1rd approach to understandmg the data is source identification; we use several published PAH 
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source models1
H

5
, have recently written a more robust version of one of these, and have developed biomarker 

source models as a result of Selendang Ayu studies. These models provide insight as to sample condition and 
independent assessment of whether or not samples match background conditions. We also map hydrocarbon 
distributions to understand geographic and temporal changes using ArcMap. Spatial variation at the beach level 
is addressed by replicate sampling and by random and composite sampling. Two examples of hydrocarbon time 
series are illustrated below to demonstrate these tools. 
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Fig. 1. Example mean (±SE) total polynuclear aromatic hydrocarbon (TPAH) concentrations in mussel tissue and 
total petroleum hydrocarbons (THC) in underlying sediment, 1992-1999, an extension of Carls et al. (2001). 
Exponential regressions are bounded by 95% confidence bands. Horizontal dashed lines indicate above­
background concentrations. Arrows indicate the upper 95% confidence bound for TPAH in reference mussels 
(3.8 ng/g dry weight). See Fig. 2 for color and symbol fill keys; THC hydrocarbon source information cannot be 
determined from THC data. 
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Fig. 2. Total PAH concentrations in mussels and sediment from all sites in Prince William Sound. Symbol fill 

indicates identification of Exxon Valdez oil by components of the consensus model; a non-parametric model 
(PSCORE; Carls 2006), an oil-fingerprint model (OFM; Bence and Burns 1995), and a first-order loss-rate model 

(FORLM; Short and Heintz 1997). Symbol colors are based consensus scores. Above-background estimates are 
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indicated with horizontal dashed lines; arrows indicate the upper 95% confidence bounds for TPAH in reference 
mussels and sediment. 

D. Description of Study Area 
The study area is western Prince William Sound (see following figure for an overview); specific locations will be 
chosen based on previous research. The subset of beaches monitored will be those where sequestered oil is 
predicted to linger for long periods of time (decades). At least three predictive data sets will be considered in 
determining which beaches are monitored: (1) mussel bed time series started in the early 1990s10

, (2) beach 
surveys that were continued up to 20042

, and spatial modeling analysis that was initiated in 200811
• 
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Fig. 3. Composition and concentration of PAHs in mussels in Prince William Sound after the Exxon Valdez oil 
spill. Orange- red symbols are petrogenic. 
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IE. Coordi111atio111 al'ld Col~aboratio111 with the !Program 
This project provides a chem1cal frame of reference for other stud1es m PWS and the Gulf of Alaska, mcludmg 1) 
an understandmg of exposure levels (past and present) for spec1es such as mussels, mtert1dal mvertebrates, sea 
otters, and harlequm ducks, (2) understandmg the natural degradation of quantity and compos1t1on of PAH over 
a long time course, and 3) defm1t1ve long-term source identification by tnterpane, hopane, and sterane 
measurement. Understanding exposure doses IS Important to InjUred spec1es, and th1s complements 
biochemical biomarker ev1dence (cytochrome P4501A induction) of lmgermg exposure on sea otters and 
harlequin ducks (Ballachey; Esler). Understanding o1lloss over t1me 1s Important for understandmg full recovery 
of the hab1tat, m Alaska, this time course IS apparently longer than in lower latitude environments. Th1s study 
complements and extends previous work, and complements the remediation studies by Boufadel m 2011-12 and 

the lrvme study outside of PWS m 2011-12 

m. CVs/RESUMIES- p~ease see appe111dnx 2 

IV. SCHIEDUILIE 
A. IPro]ect Mi~esto111es 

Objective 1. Determine oil quantity and weathermg in 12 PWS beaches 25 years post spill. 
To be met by September 2016 (FJeld work completed m 2014, measurements completed m 
2016, analyses and manuscnpt completed m 2016} 

Objective 2. Supplemental support analyses. 

Objective 3 

Objective 4. 

To be met yearly as mformation 1s requested by other long-term momtonng collaborators 

Mamtam and add new data to the hydrocarbon database 
Pnmary database update to be met by October 2013. AdditiOns to the data base to be met 
yearly 

Prepare annual and fmal reports 
To be met annually. A synthesis manuscnpt 1s expected m 2016. 

lB. Measuralb~e !Project Tasks 

FFY 14, 1st qJIL.IIarter (feb 1, 2014-Apr 30, 2014} 
February Des1gn 2015 field study 

IFFY 14, 2ndl qJIL.IIarter (May 1, 2014-JQ..IIi 31, 2014} 
June Draft biOmarker report 

IFFY 14, 3rd qll.llarter (Aug 1, 2014-0ct 31, 2014} 
September 

FFY 14, 4th qQ..IIarter (Nov 1, 2013-.lc:m 31, 2014} 
December Complete biomarker paper 
January Annual Manne SCience Symposwm, meetmgs 

V.IBUDGIET 
IBn.HJlget Form (Attached) 
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FY14 PROGRAM PROJECT •• PROPOSAL FORM 
Project Title: Long term monitoring: Environmental drivers component - Long-term Monitoring of zooplankton 

populations on the Alaskan Shelf and Gulf of Alaska using Continuous Plankton Recorders. 

Project Period : Feb 1st 2014 to Jan 31st 2015 

Primary lnvestigator(s): Sonia Batten soba@sahfos.ac.uk and Alex Bychkov ( b~chkov@~ices.int) 

Abstract: Many important species, including herring, forage outside of Prince William Sound for at least some of their 
life history (salmon, birds and marine mammals for example) so an understanding of the productivity of 
these shelf and offshore areas is important to understanding and predicting fluctuations in resource 
abundance. The Continuous Plankton Recorder (CPR) has sampled a continuous transect extending from 
the inner part of Cook Inlet, onto the open continental shelf and across the shelf break into the open Gulf 
of Alaska monthly through spring and summer since 2004. There are also data from 2000-2003 from a 
previous transect. The current transect intersects w ith the outer part of the Seward Line and provides 
complementary large scale data to compare with the more local, finer scale plankton sampling on the shelf 
and in PWS. We propose to continue sampling th is transect again each year through 2016. Resulting data 
will enable us to identify where the incidences of high or low plankton are, which components of the 
community are influenced, and whether the whole region is responding in a similar way to meteorological 
variability. Evidence from CPR sampling over the past decade suggests that the regions are not 
synchronous in their response to ocean climate forcing. The data can also be used to try to explain how 
the interannual variation in ocean food sources creates interannual variability in PWS zooplankton, and 
when changes in ocean zooplankton are to be seen inside PWS. The CPR survey is a cost-effective, ship-of- • opportunity based sampl ing program supported in the past by the EVOS TC that includes local involvement 
and has a proven track record. 

Estimated Budget: 
EVOSTC Funding Requested : 

FY12 FY13 FY14 FYlS FY16 TOTAL 
$61.3 $63.1 $64.9 $67.1 $61.3 $63.1 

(Funding requested must include 9% GA) 

Non-EVOSTC Funds to be used: 

I 

FY12 

I 

FY13 

I 

FY14 

I 

FYlS 

I 

FY16 

I 

TOTAL 

I $94.7 

Date: July 30th 2013 

I. NEED FOR THE PROJECT 
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A. Statement of Problem 

The Continuous Plankton Recorder (CPR) transect samples the Alaskan shelf and crosses the slope into the open 

Gulf of Alaska, providing a record of taxonomically resolved near-surface zooplankton and large phytoplankton 

abundance over wide spatial scales. Many important species, including 

herring, forage outside of Prince William Sound for at least some of 

their life history (salmon, birds and marine mammals for example) so an 

understanding of the productivity of these shelf and offshore areas is 

important to understanding and predicting fluctuations in resource 

abundance. Our sampling transect extends from the inner part of Cook 

Inlet, onto the open continental shelf, across the shelf break and into 

the open Gulf of Alaska in a continuous fashion (Figure 1), enabling us to 

identify where the incidences of high or low plankton are and whether 

the whole region is responding in a similar way to meteorological 

variability. Evidence from CPR sampling over the past decade suggests 

that the regions are not synchronous in their response to ocean climate 

forcing. 

Figure 1 Location of samples on a 

typical CPR transect (o) together with 

the Seward Line (+) 

The funding requested is modest and because of the Consortium approach (the North Pacific CPR program is 

funded through a consortium managed by the North Pacific Marine Science organization, PICES) is less than half 

the actual cost of the data collection. The project has a proven track record with a high sampling success rate, all 

past deliverables have been fully met and there is a strong record of primary publications resulting from the 

program; the funding would likely generate a very positive return for the EVOS TC. SAHFOS has trained local 

technicians to service the CPRs and uses the Horizon shipping company for the sampling so that ~10% of the 

requested funding will be returned to the region. 

B. Summary of Project to Date (if applicable) 

Note that in FY 2012 funding was provided under EVOS project 10100624, not the Gulf Watch Alaska project. 

Sampling has continued each year, on six transects per year, usually April to September as planned. In 2012 

there were some sampling issues with the loss of the CPR instrument in August (likely due to collision with a 

large piece of submerged debris). The final 61
h transect was sampled in October after new gear had been 

shipped out for September. Sampling through 2013, the first year funded under this contract, has gone smoothly 

to date and sample processing is underway. 

II. PROJECT DESIGN 

A. Objectives 

The fundamental goal of this program is to provide continued large spatial scale data on zooplankton 

populations to extend the existing time series and integrate the data with more regional, locally more intensive, 
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sampling programs. More spectftcally, we wtll provtde monthly (spnng to fall- typically Apnl to September) 

sampling of zooplankton and large phytoplankton along the transect from the ocean1c Gulf of Alaska to Cook 

Inlet, analyzmg every 4th oceamc and every shelf sample to provtde taxonomically resolved abundances 
v- ' ~ 

Temperature loggers have been fitted to some CPRs m the past and from 2010 we are endeavourmg to matntam 

m sttu temperature data collectton on thts transect 

Project lntegratton 

Work was undertaken to compare the CPR sampling wtth histone and concurrent' plankton data collected from 

wtthm PWS to exam me the lmks between zooplankton wtthin and outstde of the Sound, under EVOS TC proJect 

10100624, as part of the hernng restoration program Thts will contmue under GWA as only a short ttme senes 

of taxonomtcally resolved plankton data from PWS has yet been generated. We also here propose to mtegrate 

CPR sampling w1th the twice-yearly zooplankt~n 'sampling along the Seward Line (whtch mtersects the CPR 

transect at its outermost stattons, Ftg 1) and the contmuous oceanographtc framework provtded by the GAK-1 

samplmg 

CPR sampling has strengths (robust, cost-effecttve and large scale) but it also has limitations (near surface -

samplmg only, small sample volumes and robust sampling mechanism that may cause underrepresentation of 

rarer and/or fragile orgamsms). The PWS and Seward Lme zo~plankton sampling are complementary by 

provtding spattally detailed, full water column sampling m key point locattons. The Seward Lme sampling ts. 

earned out twtce/year so the monthly resolution of the CPR Will ftll-m informatton on seasonality of shelf and off 

shore lower trophtc levels 

B. Procedural and Scientific Methods 

We do not propose to make any changes to the sampling regtme that has been operatmg so successfully. The 

cargo vessel Honzon Kodiak wtll tow a CPR northbound towards Cook Inlet approximately once per month 

between Apnl and September each year. The samples will be unloaded and the gear servtced each ttme by 

Alaskan techntctans who have been trained by SAHFOS Sample processmg wtll be earned out at the DFO 

laboratory m Sidney, BC and at the SAHFOS laboratory QC and sample archtvmg .will be earned out by SAHFOS. 

C. Data Analysis and Statistical Methods , 

Prevtous proposals have already descnbed in detatl the statistical vahi::ltty ofthts !lpproach and.de~onstrated 

that the samplmg frequency and spacmg is suttable to charactenze seasonal, mterannual and spatial vanabthty 

at the mesoscale Further mformatiOn can be found m Batten et al, (2003) and previous funded EVOS TC 

proposals, but since our proposed samp!mg and processmg protocols are unchanged and have been previously 

approved we are not repeatmg them extensively here. 

Large scale patch mess (on the order of lOs to lOOs of kms) needs to be constdered as a factor that may 

contnbute to observed vanabthty in the plankton data. The greatest resolutton possible from CPR data is 18,.5 

km, however, to maxtmtse coverage wtth the resources ava1lable we process samples spaced 74 km m the open 
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ocean (every fourth sample berng processed) but all samples on the shelf An rnd1V1dual sample will pass through 

small patches of plankton and so prov1de an 'average' of the small-scale patchiness We have established the 

decorrelation length-scai!;!S for common taxa from data collected early In the survey (2000) and determined that 

samples that are spaced well apart, such as every 74 km, are likely to be representative and not likely to-be 

w1th!n or outs1de of a patch. 

Our methodology has remarned unchanged smce the survey's rncept1on so comparisons with h1stoncal CPR data 
' 

are straightforward. Compansons w1th other plankton s~mplmg are more problematic as each samplmg sys~em 

has a b!as of ~orne sort caused by, for example, mesh s1ze, depth of samplrng, taxonomic resolution. However, 

by us1ng indices such as anomalies and pooling taxa to create functional groups useful compansons can be 

made. Such work wc:~s undertaken during project 10100624 and will contmue here 

D. IDescroptoon of Study Area 

The project will sample waters on a transect from the Straits of Juan de Fuca outs1de of Puget Sound (48.45.N, 

12s·w, Captain's discretion) across the Gulf of Alaska to Cook Inlet and Anchorage. Samplrng w1ll end at about 

60QN, 151.9•w (at Captam's d1scret1on). See F1gure 1 for a map of the transect Ship tracks vary mm1mally from 

month to month 

IE. Coordlill'lation and Co~~altloration wit!'! t!'ie IPII'ogram 

In addition to the work described above within the GWA program, the CPR sampling IS further leveraged. PICES 

has endorsed the North Pac1f1c CPR project srnce 1ts rncept1on rn 2000. In 2007 PICES m1t1ated a fundmg 

consortium to support the project, through relatively small contnb"ut1ons from agenc1es w1th rnterest rn all or 

part of the region At this time, the Canadian Department of Fishenes and Oceans (DFO) and the North Pac1f1c 

Research Board (NPRB) have each made commitments through 2014 and we are also supported by the CPR 

parent organization, SAHFOS The EVOSTC was instrumental m the establishment of the CPR program and has 

supported 1t through projects 030624, 040624, 070624 and currently to the PICES consortium through project 

10100624 wh1ch extended through the 2012 f1eld season 

m. CV's/RIESUMIES -P~ease see Appell'lldlix 2 

IV. SOIIEDUliE 

A. Project MH!estones 

Objective :n.. Sample collection on the transect from Cook Inlet to Puget Sound will begin in spring 2014 and' 
' ' 

continue approximately monthly through to August/September 2014 (6 transects w11l be sampled). Th1s 

schedule will be repeated each year to 2016. All shelf samples will be processed and every 41
h ocean1c sample. 

Samp/mg completed by October 2014. 
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Objective 2. A subset of samples (25%) Will be processed w1thm 3 months of collection at the Institute of Ocean 

Sciences (DFO, Canada) and results from th1s processmg (e.g. estimated mesozooplankton b1omass and 

comparisons w1th data from prev1ous years) Will available m progress reports and on the project website as soon 

as practicable Full, quality controlled data from 2014 Will be availaole_ by August 2015 though early transects 

Will be available earlier. Preltmmary analysis completed by December 2014. 

B. Measurable Project Tasks 

FY 14, 1st quarter (Feb 1, 2014-April 30 2014) 

February Shippmg of serv1ced CPR from UK to Honzon Kodiak 

March/Apnl· F1rst transect sampled 

Annual report subm1tted 

Apnl· Begm sample processmg (ongomg hereafter) 

fY 12, 2nd quarter (May 1, 2014-July 31, 2014) 

May-July Three transects sampled 

June:. F1rst results from 2014 ·samplmg available (ongomg hereafter) 

FY 12, 3rd quarter (Aug 1, 2014-0ctober 31, 2014) 

Aug-Sept Two transects sampled, CPR shipped back to UK for overhaul. 

August· 6 month report submitted 

Fmal QC data from 2013 available 

October: Attend annual PICES meeting 

FY 13, 1st quarter (November 1, 2014-January 31, 2015) 

November. Attend annual GWA PI meeting 
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December. 

V. BUDGIEl' 

Budget form (Attached!) 

• 

Processing and m1t1al analysis of samples collected m summer/fall 2014 will be 

completed. 
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Fig. 2. Tota l PAH concentrations in mussels and sediment from all sites in Prince William Sound. Symbol fill 
indicates identification of Exxon Valdez oil by components of the consensus model; a non-pa rametric model 

(PSCORE; Carls 2006), an oil-fingerprint model (OFM; Bence and Burns 1995), and a first-order loss-rate model 
(FORLM; Short and Heintz 1997). Symbol colors are based consensus scores. Above-background estimates are 
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indicated with horizontal dashed lines; arrows indicate the upper 95% confidence bounds for TPAH in reference 
mussels and sediment. 

D. Description of Study Area 
The study area is western Prince William Sound (see following figure for an overview); specific locations will be 
chosen based on previous research. The subset of beaches monitored will be those where sequestered oil is 
predicted to linger for long periods of time (decades). At least three predictive data sets will be considered in 
determining which beaches are monitored: (1) mussel bed time series started in the early 1990s10

, (2) beach 
surveys that were continued up to 20042

, and spatial modeling analysis that was initiated in 200811
. 
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Fig. 3. Composition and concentration of PAHs in mussels in Prince William Sound after the Exxon Valdez oil 
spill. Orange- red symbols are petrogenic. 
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E. Coordination and Collaboration with the Program 
Th1s project prov1des a chemical frame of reference for other stud1es m PWS and the Gulf of Alaska, mcludmg 1) 
an understandmg of exposure levels (past and present) for spec1es such as mussels, mtert1dal mvertebrates, sea 
otters, and harlequm ducks, (2) understandmg the natural degradation of quantity and compos1t1on of PAH over 
a long t1me course, and 3) defm1t1ve long-term source 1dent1f1cat1on by tnterpane, hopane, and sterane 
measurement Understandmg exposure doses 1s Important to Injured species, and this complements 
b1ochem1cal biomarker evidence (cytochrome P4501A mduct1on) of lmgenng exposure on sea otters and 
harleqwn ducks (Ballachey; Esler) Understandmg 01lloss over t1me is Important for understandmg full recovery 
of the hab1tat; 1n Alaska, th1s t1me course IS apparently longer than m lower latitude environments Th1s study 
complements and extends prev1ous work, and complements the remed1_at1on stud1es by BoufacJel m 2011-12 and 
the lrvme study outside of PWS m 2011-12 

Ill. CVs/RESUMIES- please see appendix 2 

IV. SCHEDULE 
A. Project Milestones 

Objective 1. Determme oil quantity and weathenng m 12 PWS beaches 25 years post sprll 
To be met by September 2016. (Fteld work completed in 2014, measurements completed in 
2016, analyses and manuscript completed m 2016) · 

Objective 2. Supplemental support analyses 

Objective 3 

Objective 4. 

To be met yearly as information ts requested by other long-term momtormg collaborators 

Mamtarn and add new data to the hydrocarbon database 
Primary database update to be met by October 2013. Addit1ons to.the data base to be met 
yearly. 

Prepare annual and fmal reports 
To be met annually A synthesis manuscnpt IS expected m 2016. 

B. Measurable Project Tasks 

FFV 14, 1st quarter (Feb 1, 2014-Apr 30, 2014) 
February Destgn 2015}1eld study 

FFV 14, 2nd quarter (May 1, 2014-Jul 31, 2014) 
June · Draft biomarker report 

FFY 14, 3rd quarter (A~,ag 1,-2014-0ct 31, 2014) 
September 

FFY 14, 4th quarter (Nov 1, 2013-Jan 31, 2014) 
December Complete btomarker paper 
January Annual Marine Sctence SymposiUm, meetmgs 

V. BUDGET 
Budget form (Attached) 
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Gulf of Alaska Keeper 
5933 E 12th Avenue 

Anchorage, Alaska 99504 

Updated Progress Report and Prospective Funding 

Project Number: 12120116 
Project Title: Gulf of Alaska Keeper Tsunami Debris Cleanup Project 
PI Name: Chris Pallister 
Time period covered: May 8 through September 30, 2013 
Date of Report: October 2, 2013 
Report prepared by: Chris Pallister 
Project website: goak.org 

Gulf of Alaska Keeper's (GoAK) cleanup crew began cleaning PWS beaches May 8, targeting 
Japanese Tsunami Marine Debris (JTMD). 17 landing craft loads of debris were hauled to 
Whittier where the debris was then transported by Alaska Waste to Central Alaska Recyclers' 
facility in Anchorage for sorting. Non-recyclable items were then sent on to the Anchorage 
landfill. During this project, over 68 tons or approximately 700-cubic yards of debris were 
removed from beaches throughout PWS and along the northeast corner of Montague Island. 
That is approximately 700-cubic yards of debris. Over 300 miles of targeted beaches were 
cleaned in this EVOSTC-funded effort. 

The GoAK cleanup crew, ranging between 8 and 13 workers, spent 78 days cleaning beaches for 
EVOSTC in PWS. Two volunteer crews from Japan joined our cleanup crew for one week each, 
One Japanese crew worked inside PWS in May and another cleaned on the northeast corner of 
Montague Island in July. Two volunteer Japanese crews intend to again join the cleanup project 
in the summer of2014. Nine volunteers also spent 8 days cleaning 14 marine debris monitoring 
sites within PWS. 

With the exception of a few miles around the tip of Zaikof Point at the northeast corner of 
Montague Island, all ofthis shoreline had been cleaned by GoAK within a few years of the 
arrival of JTMD. Most of the volume of the debris collected on previously cleaned beaches 
consisted of Styrofoam, urethane foam, other construction insulation foam, large aquaculture 
buoys, drums, fuel jugs, and other types of plastic containers. Many thousands of Japanese 
plastic bottles were also recovered during this cleanup. 

The density of debris collected on shorelines within inner PWS was a fraction of the debris 
removed from the shoreline around ZaikofPoint on Hinchinbrook Entrance. Over half of the 
debris collected for EVOSTC this season came from just a couple of miles of shoreline near 
ZaikofPoint. The volume of debris in that area exceeds 300-cubic yards or 30 tons per mile. 
That is considerably higher than the 20 tons we had estimated. At least 50% of the total debris 
volume is JTMD, but as the JTMD is relatively lightweight, it is only about 15 to 20% ofthe 
total weight of debris removed, the balance being derelict fishing gear and many other kinds of 
plastic debris. GoAK expended as much effort cleaning a couple of miles around ZaikofPoint as 
they did the other 300 miles within PWS this season. 

The 14 PWS marine debris monitoring sites conclusively demonstrated that foam JTMD 
continued to wash onto PWS beaches over the winter of 201 2/201 3. The total amount of debris 
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Gulf of Alaska Keeper' s (GoAK) cleanup crew began cleaning PWS beaches May 8, targeting 
Japanese Tsunami Marine Debris (JTMD). 17 landing craft loads of debris were hauled to 
Whittier where the debris was then transported by Alaska Waste to Central Alaska Recyclers ' 
facility in Anchorage for sorting. Non-recyclable items were then sent on to the Anchorage 
landfill. During this project, over 68 tons or approximately 700-cubic yards of debris were 
removed from beaches throughout PWS and along the northeast corner of Montague Island. 
That is approximately 700-cubic yards of debris. Over 300 miles of targeted beaches were 
cleaned in this EVOSTC-funded effort. 

The GoAK cleanup crew, ranging between 8 and 13 workers, spent 78 days cleaning beaches for 
EVOSTC in PWS. Two volunteer crews from Japan joined our cleanup crew for one week each, 
One Japanese crew worked inside PWS in May and another cleaned on the northeast comer of 
Montague Island in July. Two volunteer Japanese crews intend to again join the cleanup project 
in the summer of2014. Nine volunteers also spent 8 days cleaning 14 marine debris monitoring 
sites within PWS. 

With the exception of a few miles around the tip ofZaikofPoint at the northeast corner of 
Montague Island, all of this shoreline had been cleaned by GoAK within a few years ofthe 
arrival of JTMD. Most of the volume of the debris collected on previously cleaned beaches 
consisted of Styrofoam, urethane foam, other construction insulation foam, large aquaculture 
buoys, drums, fuel jugs, and other types of plastic containers. Many thousands of Japanese 
plastic bottles were also recovered during this cleanup. 

The density of debris collected on shorelines within inner PWS was a fraction of the debris 
removed from the shoreline around ZaikofPoint on Hinch in brook Entrance. Over half of the 
debris collected for EVOSTC this season came from just a couple of miles of shoreline near 
ZaikofPoint. The volume of debris in that area exceeds 300-cubic yards or 30 tons per mile. 
That is considerably higher than the 20 tons we had estimated. At least 50% of the total debris 
volume is JTMD, but as the JTMD is relatively lightweight, it is only about 15 to 20% of the 
total weight of debris removed, the balance being derelict fishing gear and many other kinds of 
plastic debris. GoAK expended as much effort cleaning a couple of miles around ZaikofPoint as 
they did the other 300 miles within PWS this season. 

The 14 PWS marine debris monitoring sites conclusively demonstrated that foam JTMD 
continued to wash onto PWS beaches over the winter of 201 2/20 13. The total amount of debris 
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on the monitoring sites decreased by about a third compared to the previous year, but the amount 
of foam debris remained extraordinarily high, over 25% ofthe total debris by weight and, of 
course, much higher by volume. However, we saw very little new foam debris washing onto the 
beaches during the summer. 

As predicted by tsunami debris distribution modeling, since the spring of2013 we have seen a 
significant increase of heavier debris such as drums of chemicals washing onshore this season. 
That trend is more apparent on Gulf of Alaska shorelines such as outer Montague Island and the 
Kenai Peninsula. Numerous 55-gallon steel drums had Japanese labels on them. We now have 
several stashes of unknown chemicals awaiting proper disposal. ADEC hazardous-material 
personnel inspected and removed several drums containing hazardous chemicals that GoAK 
found on Peak Island. The stashed drums and containers of acid, numerous petroleum products, 
and unknown chemicals will need to be removed by proper authorities. 

A full 55-gallon of an unknown chemical that washed up on northeast Montague Island during the last week 
of September 2013. 
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2013-2014 .!Fm:ndillllg 

In addition to the EVOSTC funding for the PWS cleanup this summer, GoAK received in July a 
$1,000,000 Alaska Legislative grant for JTMD removal. That grant was split with Island Trail 
Network (ITN) for Kodiak Island area cleanup work and Airborne Technologies, Inc. (ATI) for 
Southeast Alaska cleanup work. GoAK received $366,000 of the Legislative grant to utilize on 
the northeast Montague Island cleanup and also in the Gore Point region. GoAK has expended 
approximately $216,000 of that grant and will utilize the balance of $150,000 to assist with the 
Barren Island project if necessary. If not needed on the Barrens, we will use it to continue 
working on northeast Montague Island next summer. However, because the debris density on 
the Barrens has increased substantially since the tsunami, we anticipate using the Legislative 
grant funds on that project However, we and our partners intend to again approach the 
Legislature for additional funding to help support the Montague Island, Kodiak Island and 
Southeast Alaska cleanup projects in 2014. It is entirely speculative, but we hope to obtain the 
same level offunding from the Legislature in 2014 as we did this year. 

GoAK would use additional Legislative funding to continue the Montague project. We believe 
that cleaning the northern three-fifths of Montague Island's Gulf of Alaska shoreline is critically 
necessary to prevent JTMD from refloating and bemg dispersed throughout PWS. Because the 
debris density is so high on the Gulf of Alaska side of Montague Island, and the beaches so 
remote and rugged, the cost of cleaning that shoreline is now approaching $100,000 per mile 
including debris transport and disposal costs. Unfortunately, nearly 70 miles of heavily fouled 
shoreline remain there to be cleaned. Consequently, legislative support for this costly but critical 
project is essential. 

In addition to the remaining Legislative grant balance, GoAK has also been awarded a $25,000 
grant from the Chugach Forest Service RCAC to help with fuel and debris disposal related costs 
for cleanup work in PWS, includmg outer Montague Island, in the summer of2014. We also 
received the same Forest Service grant this summer. 

Additionally, GoAK and its partners ITN and A TI have also been qualified to submit proposals 
in response to ADEC cleanup project RFPs. GoAK would likely use its share of any ADEC 
funding to assist with the challenging Montague Island project. 

Therefore, in addition to the EVOSTC funding requested for 2014, GoAK also has $150,000 in 
Legislative funding and $25,000 from the C_hugach Forest Service available. The level of 
additional funding from ADEC or the Legislature is unknown at this time. GoAK anticipates 
also receiving $246,120 in matching funds, including in-kind donations such as volunteer work 
and cash donations from private donors, to help with the Barren Islands cleanup. 

AHaslka JLegftsllatftve Oeamnp Project 

In addition to the PWS and Montague cleanup work for EVOSTC this summer, GoAK also 
cleaned beaches with the Alaska Legislative grant at Gore Point, Windy Bay, Chugach Bay, 
Elizabeth Island, and Summer Cove on the Kenai Peninsula. Under that same grant, GoAK also 
removed debns from 2 miles of Montague Island shoreline working south from where the 
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EVOSTC northeast Montague Island project terminated. The cleanup crew spent 35 days 
working on the Legislative funded project in 2013, 20 ofthose on outer Montague Island. 

The debris collected during the Legislative project on northeast Montague was consolidated but 
not removed as was done for the EVOSTC project further north. As we worked outh, the 
collected debris became increasingly more difficult to remove from the shore. Instead, the 
collected debris was cached in large Super acks, or in large bundled piles, so that it can later be 
easily removed by helicopter. There are over 200 Super Sacks, and about 50% more bundled 
loose debris such as floats, buoys, large drums, and boat parts, cached in safe locations along 2 
miles of shoreline. That is approximately 65 tons of debris. This debris, along with additional 
debris collected ne t season, will be removed in the fall of 2014 utilizing a helicopter and a large 
barge. The debris density on the Gulf of Alaska side of Montague Island is so high that it makes 
little sense to attempt to transport it in countless, and expensive, relatively small loads. 

In several locations, where the beaches are very narrow and subject to severe storm surf washing 
over them, we moved the consolidated debris by helicopter to a safe staging point. On many 
beaches along the rugged northern two-fifths of eastern Montague Island, it is nearly impossible 
to land a helicopter. It is also extremely difficult to land workers onshore by skiff or inflatable 
without perfectly calm seas, so once ashore it is important to maximize cleanup efforts. Hence, 
we decided that debris consolidation was the most efficient and the safest cleanup methodology. 
We also reduced risks to workers by avoiding transferring tons of debris from slippery, rocky, 
surf-driven beaches. 
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• Nets and line being transferred to the staging area 
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Cleaned for EVOSTC ""' 
Cleaned for Alaska Legi lature -

PWS shorelines cleaned during 2013 JTMD cleanup. Shorelines also cleaned but not shown on this chart 
include those on northern and eastern La touche Island, the southwest corner of Elrington Island, and all of 
the Axel Lind Island, Little Axel Lind Island and Bald Headed Chris Island beaches. 

The following photo how some of the marine debris removed and cleanup work done during 
the summer of 2013. 
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Derelict dock with encased hazardous chemical drums removed from Naked Island 

• 

Cutting up and removing derelict boat hull from Naked Island 
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Street marker from Japanese tsunami zone found on Naked Island 

• 

Load oftsunami debris remo ed from Green Island 
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JTMD Styrofoam on ZaikofPoint, Montague Island 

• 

Tsunami debris collected on ZaikofPoint 
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Transferring JTMD on ZaikofPoint 

Japanese building components in Rocky Bay, Montague Island 
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A pile of JTMD and other debris on ZaikofPoint • 

. 
One of numerous steel drums found during the 20 13 cleanup 
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Background Information 

In early 2012, Gulf of Alaska Keeper (GoAK) commenced work on a multi-year marine 
debris cleanup, EVOSTC Project #12120116, Contract# IHP-12-057. During the 
summer of 2012, the EVOSTC-funded cleanup work focused on removing decades of 
built-up deposits of marine debris from southwest Prince William Sound (PWS) 
beaches. In 2013, pursuant to an amendment to the original contract, GoAK removed 
Japanese Tsunami Marine Debris (JTMD) from targeted shorelines in PWS and delayed 
the proposed Barren Islands cleanup by one year. The Chart 1 illustration on page 4 is 
of the shorelines proposed for the PWS JTMD cleanup in 2013 and the Chart 2 
illustration on page 5 is of the PWS shorelines actually cleaned in 2013, including the 
southeast portion of Knight Island that is currently being cleaned . 

One of 16 loads of JMD removed from PWS in 2013 
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Tsunami Debris Collector Ar·eas within PWS --

0 
Cut t l' 

Chart 1. PWS shorelines proposed for 2013 cleanup 
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Chart 2. PWS shorelines cleaned during 2013 JTMD cleanup. Not shown on this chart, north and 
eastern La touche Island and the southwest corner of Elrington Island have also been cleaned. 
Cleaned for EVOSTC .........._.. 
Being Cleaned for EVOSTC 
Cleaned for Alaska Legislature ........_.,. 

As can be seen from a comparison between the two charts, the actual cleanup deviated 
somewhat from the proposed cleanup. That is because we only cleaned where we 
found significant tsunami debris deposits. 16 landing craft loads of debris comprising 
640-cubic yards or over 64 tons of JTMD were removed from over 300 miles of PWS 
shoreline. A complete report on the 2013 JTMD cleanup will be submitted when the 
GoAK crew completes cleanup operations at the end of September. With the 
successful completion of the PWS JTMD cleanup, Gulf of Alaska Keeper proposes to 
turn cleanup focus once again upon the Barren Islands . 
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2014 Amended Barren Islands Marine Debrris Removal ProJect 

Guif of Alaska Keeper (GoAK) origmally proposed th1s manne debns cleanup project as 
a port1on of a multiyear marine debns cleanup proposal to the Trustee Council. That 
proposal was submitted and approved before the full extent of impacts from the March 
2011 Japanese earthquake and tsunami became apparent in Alaska In response to 
the mflux of Styrofoam, urethane foam, ahd other Japanese tsunami manne debns 
(JTMD), GoAK submittedan amended proposal to the Trustee Council wh1ch_delayed 
the Barren Island cleanup project one year. GoAK mstead spent the 2013 season 
remov1ng JTMD from Impacted PWS shorelines GoAK started the 2013 PWS JTMD 
c!ecmup May 8 and Will fimsh clean1ng beaches there toward the later part of 
September 

While JTMD continued to wash up on PWS beaches durmg the winter of 2012/2013, 
and will likely cont1nue to do so for years, the 1m mediate threat to shorelmes w1thm PWS 

' ' 

from the massive volume of foam tsunami debris has been substantially abated. GoAK 
has successfully removed most of the foam debns from mner PWS However, 
Montague Island's Guif of Alaska shoreline has an Immense quantity of foam debris 
littering 1ts beaches Refloated, debns from the northern three fifths of that shoreline st1ll 

- poses a direct threat to mner PWS beaches GoAK rece1ved a grant from the Alaska 

• 

Legislature to remove JTMD from h1gh priority beaches. We are using part of the .1. 
leg1slat1ve grant to clean a small portion of the northeast Montague shoreline to prevent, 
as much as is possible, refloated debns from entering and again fouling mner PWS 
shorelmes In addition to the 2013 cleanup work on northeast Montague Island, a 
port~on of the legislative fund1ng w1il be used m the summer of 2014 to help w1th the 
Barren islands cleanup proJect 

GoAK has a~so been selected by the Alaska Department of Environmental Conservation 
as a contractor eligible to submit cleanup proposals for ADEC marine debns projects,, 
mcludmg the proJects supported w1th Japanese funds gifted to the U.S for JTMD 
response Fundmg GoAK obtams from ADEC, and w1th the1r approval, Will f1rst be 
applied to cleamng outer Montague Island, particularly the northern beaches that have 
the potent1al to send refloated debns mto PWS 

Barren Islands 2014 Marine Debris Project Narrative 

Now that shorelines w1thm PWS have been cleared of JTMD, we propose removi~g 
marine debris from the Barren Islands dunng the summer of 2014. Since this proposal 
was ongmal!y submitted, two wmters of JTMD accumulation have occurred on the 
Barrens. Consequently, there IS s1gmf1cantly more debris, particularly tsunam~ related 
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foam debns. Small foam debris 1s labor intens~ve to remove and, because of that and 
the mcreased vo~ume of debns, GoAK anticipates a 20% mcrease in the man hours 
necessary to complete this cleanup. However, we are not requesting an increase in 
funding from the Council for this project, but instead. plan to utilize small teams of 
volunteers to ass1st with the jOb GoAK's $366,800 request for EVOSTC funding for this 
project remams the same as m the ongmal proposal 

The Barren Islands are s1tuated about 20 m~les southwest of E~~zabeth !s~and, at the 
southwest end of the Kenai Pemnsula, across Kennedy Entrance Southwest from the 
Barren Islands, it ~s about another 20 miles across Stevenson Entranqe to Shuyak 
island at the north end of the Kodiak ~sland arch~pelago Ushagat !sland is the western 
most and largest of the Barren islands Ushagat Island is about 7 miles east to west 
and 3.5 m1les north to south. West and East Amatuli ~slands, about 3 and 2-mlles long_ 
respectively, are several m~les to the east of Ushagat Island and are s1gmf1cantly 
smaller than Ushagat ~sland. Nord, Sud and Sugarloaf island, betweeh% and 1-mHe 
long each are the three rema~nmg "major'' ISlands m the group, however there are 
numerous small unnamed islets in the area. 

The Barren ~slands are part of the Alaska 'Mant1me National Wildhfe Refuge They 
comprise an ecologically rich, but sensitive environment. MD cleanups m this area will 
be cioseiy planned and coordinated W!th Refuge staff GoAK has mitiated permitting for 
the cleanup project 

Ushagat Island has several long sections of shoreline uninterrupted by headlands that 
combined total approximately 5 m1les m length These beaches for the most part are' 
heavily fou~ed by manne debns (MD), espec~ally those beaches armored w1th dnft logs 
In those shoreline areas w1th ~ow!ands beyond the beaches, particularly on the island's 
north Side, MD has been dnven far onshore. In some areas, large amounts of debris 
are found hundreds of yards beyond the tideline. Large quantities of MD have also . 
washed over beach berms and been deposited in two s1zab~e lakes on the Island's north 
s1de. 

-
In addition to the stretches of iow-prof1le .continuous beach on Ushagat ~sland, there are 
approx!mately another 12 m1les of rocky shore!me pocketed w1th numerous MD coliector 
areas Most of these discontmuous collector beaches are heavily fouled with MD. 

. . 
These shorelines wiil be qu1te d~fficuit to clean because most of them w1!~ need to be 
accessed by skiff Cleanup personnel wiil generaliy not be abie to walk from one 
collector pocket to the next. The balance of the remaming 8 to 10 miles of coast! me on 

. Ushagat island 1s steep with few debns-catchment areas .and w1ll need little cleanup 
effort 
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Most of the low beaches on Ushagat island have MD deposits nearly comparable to the 
massive MD depos1ts Gulf of Alaska Keeper removed from Gore Pomt, where 20 tons of 
plastic MD were removed from just a smgle third-of a-mile shore! me. That particular 
Gore Po1nt beach took a 7 -man professional cleanup crew, w1th the assistance of 5 
volunteers, one month to clean The beaches on Ushagat island, and the other Barren 
islands, are not qwte as badly fouied as those at Gore Pomt, but they are more 
extens1ve and even more difficult to access m many circumstances As such, cleamng 
shorelines m the Barren Islands will be very difficult and time consuming We est1mate 
that 1t Will take a ten-person crew w1th rotatmg 6-person teams of volunteers 62 days to 
thoroughly ciean the beaches in th1s area 

The Barren !siands s1t at a convergence of strong storms, currents, and tides The 
Alaska Coastal Current approaches the Islands from the east Strong tidal currents 
from Cook lniet and Shelikof Stra1ts surge around the Islands. Storms hit the Islands m 
the summer cleanup season pnmarily from the southwest to the southeast, but can 
come from any quarter. There are only two good anchorages for cleanup support 
vesse~s. one each on the north s1des of East and West Amatull islands Generally, 
when not workmg on either East or West Amatuli !s~and, crew vessels Will need to move 
to the lee s1de of an Island for protection The lack of secure anchorages w11i require a 
considerable amount of effort and time to move crews to beach work s1tes Careful 
daily on-site attent1on to, and cons1derat1on of, actual and forecasted weather cond1t1ons 
w11i determine crew placement and work schedules 

Manne debns will be collected by hand and smaller items placed in large garbage bags 
The garbage bags and larger debns 1tems will then be moved to accessible staging 
s1tes and placed m large Super Sacks At the end of the season, the Super Sacks will 
be hfted by a helicopter onto a large barge anchored offshore. !D11 a departunre fmm the 
origiD11ai pmposal, ~he debris wm ~ikeiy then be tll'ansported out of A!aska along 
with debll'is co~iecied on outer Montague isiarudl and! from other cleam11p projects 
along tlhe Gu~f of Aiaska. We are currently working w1th other cleanup groups to 
coordmate the debns transport effort. 

GoAK's plan for cleaning this sens1t1ve area mcludes housing the cleanup crews on a 
54-foot support vessel in order to limit human Impact on the area There Will be no 
onshore camps m the Barren islands Workers w1H be shuttled to and from shore on a 
daily basis. All cleanup-generated waste and trash w111 be stored onboard and 
transferred to Homer for proper disposal. A 32-foot landing craft will be used for 
transferring MD from accessible beaches and prov1dmg iog1st1ca! support for the project. 
A 45-foot landing craft w1H be used to transfer crew over longer distances to cleanup 
beaches and to move gear and debns. Four inflatable skiffs will also be used access 
beaches, ferry crew, and to coHect and consohdate debns. 
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The shoreline 1n the Barren Islands IS rocky, largely unprotected, and subject to strong 
currents There are only a few areas where a large landing craft could approach the 
shore safely. For that reason, GoAK plans to use the same cleanup methodology 
successfully employed on the Gore Po1nt cleanup Crews, usmg only hand. tools, Will 
collect debns 1n garbage bags A small ~and1ng craft can access many of the beaches 
and Will be used to consolidate debns for later shippmg. The garbage bags of MD w1!1 
be moved to accessible locatrons for helicopter slinging. The garbage bags w11l be 
placed 1n Super Sacks wh1ch wrl! be cached until the end .of the cleanup season A 
helicopter will then sling the Super Sacks of MD onto a large landing craft or barge The 
MD Will then be shipped to a recycler and/or landfill for disposal All salvageable 1tems, 
such as fish1ng floats, fuel drums, etc., wiil be g1ven to commercial fishermen or any 
other entrt1es that mrght want them 

GoAK ant1c1pates that between 80 and 100 tons of pnmarily piastre manne debris wrll be 
removed from between 20 and 25 m1les of coastlme 1n the Barren Islands over the 
duration of th1s proJect The width of the shoreline qleaned will vary from approximately 
25 yards on steeper beaches up to several hundred yards rnland on the low profile, low 
elevation beaches At least 2.6 mrmon square yards of coastal habrtat wrn be cleaned 
dunng th1s project and as much as 4 4 mrll1~n square yards could be cleaned. 

In addition to the Barren Island professional cleanup effort, GoAK wrll have teams of 
volunteers workrng along w1th our crew. Two 6-man contingents of Japanese 
volunteers w1n work rn the field wrth the GoAK crew for two weeks each Other local 
volunteers Will also join the cleanup team. They will assist cleanup efforts on northeast 
Montague Island and also on the Barren Island proJect. By using teams of volunteers 
for the Barren Islands project, we antrc1pate reducing the cleanup timelme by 6 days, 
from 80 days to 7 4 days, which Will reduce crew costs However, after expenencing the 
difficult access conditions for cleanup crews on the northeast end of Montague Island, 
conditions wh1ch are very s1m1lar to those on the Barren islands, GoAK decrded a larger 
and faster crew boat rs necessary to safely transport crew and volunteers m the Barren 
Islands Hence, the m·crease in vessel costs 

GoAK will also take 8-10 volunteers and 3 donated vessels out for 7 days to re-clean 14 
MD monitoring plots throughout PWS. Erght volunteers will also help clean 3 Gore 
Point monitormg beaches over a 6-day penod. GoAK Will also part1c1pate m an ongomg 
MD toxicity research project on Elizabeth island at the southwest trp of the Kenar 
Peninsula. Three volunteers wrlr spend two weeks traveling to and coilectmg samples 
from fish, water, and sedrments m a coastal salmon rearing lake and outlet stream 
severely polluted by marine debns . 
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Barren Islands 2014 Project Charts 

Projected 2014 marine debris cleanup area 
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• Ushagat Island, Barren Islands 

Heavy continuous MD deposit s -

Moderate to heavy continuous MD deposits -

Heavy MD deposits in concentrated pockets -

• 
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West and East Amatuli Islands, Barren Islands • 
Heavy continuous MD deposit -

Heavy MD deposits in concentrated pockets 

• 
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Barren islands C~eanup FY 2014 B11.11dget 

Budget Category (e g EVOSTC Matchmg Total Nature (cash or 1n-k1nd) 
personnel, supplies, Funds Contnbut1ons Expense And Source of Match 
contractual, etc ) 
Personner 
-CCF (public outreach) 1,500 00 0 00 Cash-EVOSTC 
-Volunteer Cleanup ,0 00 92,250 op ln-krnd-Volunteer labor 
-Volunteer Research 0 00 ' '8,600 00 ln-krnd-GoAKIUAAIWM labor 

102,350 00 
Travel -

-Voh,mteer transport 0 00 1,300 00 ln-kmd-Volunteers 

-
1,300 00 

Equrpment 
-Vol cleanup vessels 0 00 103,000 00 ln-kmd - vessel owners 
-Super Sacks . 00 0 5,250 00 108,250 00 ln-krnd - GoAK 
Supplies 

5oo oo·· -Watermaker filters 0 00 Cash-GoAK 
-Garbage bags 9·oo oo ln-krnd- ALPAR 
-Volunteer food 5,12000 ln-krnd - volunteers 

6,520 00 
Contractual 
-Contract Crew 0 00 150,000 00 Cash-AK Legrslature 

- 0 00 2,700 00 Cash-private donors 
- 69,300 00 0 00 Cash-EVOSTC 

-Work Vessels w/fuel 296,000 00 0 00 Cash-EVOSTC 
-Debns Drsposal 0 00 13,000 00 Cash-pnvate donors 
-Lrabrllty Insurance 0 00 8,000 00 Cash-pnvate donors 
-MD Momtonng leaders 0 00 3,500 00 Cash-Pnvate donors 

542,500 00 
Accountrng/Bookkeeprng 0 00 2,000 00 2,000 00 Cash- GoAK 
Total 366,800 00 396,120 00 762,920 00 

Barren ~s~ands 2014 Removal Budget Narrative 

Gulf of Alaska Keeper(GoAK) proposes to expend over a 74-day proJect a total of 
$762,920 to remove manne debris from the Barren Islands coast. Of the total projected 
cost, $366,800 would be from EVOSl'C funds and $396, ~ 20 from matclilirrng funds The 
matching funds would be compnsed of a $150,000 Alaska Legislature marine debns 
grant, $27,200 in pnvate donations, $2,500 cash from GoAK, and $216,420 of m-k1nd · 
donations. For the past 6 years, GoAK's cash donations have averaged approxrmately · 
$25,000 and in-kmd donations $225,000 for manne debns proJects m the oil spill 
footpnnt area 
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Personnel 

In past years GoAK orgamzed and conducted large volunteer cleanups m the Exxon-oil 
spiH footpnnt area, pnmanly m PWS- and the Gore Pomt reg1on Up to 100 volunteers 
with 12 vessels spent four days each season cieamng beaches Now that the more 
accessible beaches have been cleaned and only difficult remote shorelme remains to be 
cleaned, GoAK has turned to utillzmg smal! groups of vo!unteers that work w1th our crew 
for up t6 two weeks each We Will have volunteer groups with us through much of the 
2014 season, two of them from Japan In addition, each summer, GoAK uses 8 
volunteers and 3 vesse~s to re-clean 14 manne debns momtormg s1tes m PWS and 3 at 
Gore Pomt Volunteers and GoAK board members donate over 4500 hours to these 
proJects annually, an m-kmd donation worth $92,250 GoAK and researchers from the 
Umvers1ty of Alaska Anchorage and the College of Williams and Mary will also donate 
420 field hours, an In-kind donation worth $8,610, to a manne debns toxicity research 
project centered on Elizabeth island durmg the summer of 2014 $1,500 would be 
expended on CCF mstructors for the CACS pubhc outreach program 

Travel 

Volunteers for the different GoAK marme debris projects pay their own transportation 
costs to and from the proJect departure point. Volunteers also pay Whittier tunnel fees 

• 

and parking fees where they JOin GoAK vessels, an in-kind donation of $1,300 annually. • 

Equipment 

In-kind donations 

Total contractual costs mclude an in-kmd $88,0010 donation of private vessel t1me and 
-an 1n-kmd $15,000 donation of charter vessel t1me 

The Barren Islands cleanup project Will require that debns be loaded mto Super Sacks 
so that a helicopter can slmg the debris from the beach onto an offshore barge or 
landmg craft GoAK w11! donate 350 Super Sacks to the project, an~in-kind donation of 
$5,250 All other marine debns tools and equipment will be provided by GoAK 

Supplies 

Water filtration supplies of $500 Will be purchased by GoAK Volunteers will provide 
their own food, an m-kind donation of $5,120 ALPAR will donate $900 worth of 
garbage bags 
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Cash 

In July 2013, GoAK received an Alaska Leg1s~ature grant of which $151lll,«li010 w1!1 be used 
for the Barren Islands cleanup pmject The A~aska Leg!slature grant combmed with the 
$366,800 requested from EVOSTC and $27,2100 from pnvate donors will pay for 
cleanup reiated msurance ($8,000), disposal costs ($13,000), pay for two indiVIduals for 
7 days to ciean 14 marine debns momtonng beaches With 8 volunteers, collect the data 
and to produce the monitoring reports and ana!ys1s ($3,500), large vessel !ease for 6 
days to collect cached marine debns for d!sposal ($24,000); helicopter ~ease for two 
days to transfer debns from Barren ~slands beaches to iarge vessel ($35,000), contract 
for 3 cleanup support vessels and 4 sk1ffs The support vessels include a 45-foot 
iandmg craft for movmg crews to work sites and hauling debris, a 32-foot iandmg craft 
for collecting and transfernng debris to collection sites, a 54-foot crew quarter vessel, 
and also 4 12-foot inflatable skiffs with outboards for beach access, garbage transfer, 
and crew transport (ail w1th fuel for $4,000 per day for 74 days=$296,000), cost of 
contract crew of 1 0 people to clean beaches 1n the Barren Islands ($3000 per day for 7 4 
days=$222,000). 

AccoaJrnting/Boolklkeepill1l!gl 

GoAK w11i pay an accountant $2,00«li to do the bookkeeping and account~ng associated 
w1th this project. 

il!1ldlill"ect, Managemernt. lravei andl l?rrom 

There are .n2 addit1ona~ indirect, management, travel, or profit charges for the Barren 
islands proJect. 
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NATIONAL FISH AND WILDLIFE 
GRANT AGREEMENT 

PROJECT: 0101.12.028373 (Seabird Restoration in Prince Will 

PROPOSAL ID: 28373 

NFWF RECIPIENT: Northern Forum, Inc. 

RECIPIENT TYPE: Non-profit Corporation 

PERIOD OF PERFORMANCE: June 1, 2011 to December 30,2016 

PROJECT DESCRIPTION: Restore population of seabirds at Naked Island group, Prince William 

Sound, through eradication of introduced mink. Project will result in recovery of pigeon guillemots 
population and other seabirds. 

NFWF AWARD: $1,050,300 

FUNDING SOURCE 
National Fish and Wildlife Foundation Non-Federal Funds 

NON-FEDERAL MATCH REQUIREMENT: $1,397,300 

FEDERAL MATCH REQUIREMENT: N/ A 

CFDANUMBER 
N/A 

The National Fish and Wildlife Foundation (NFWF) agrees to provide the NFWF Award to the NFWF 
Recipient for the purposes of satisfactorily performing the Project described in a full proposal titled 
"Seabird Restoration in Prince William Sound (AK)" and incorporated into this grant agreement by 
reference. The NFWF Award is provided on the condition that the NFWF Recipient agrees that it will 
raise and spend at least $1 ,397,300 in matching contributions on the Project. Project must be 

completed, with all NFWF funds and matching contributions spent, during the Period of Performance 
as set forth above. 
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NAT!ONAJL FISH AND WILDLIFE FOUNDATION 
GRANT AGREEMENT 

PROJECT: 0101.12.028373 (Seabird Restoration in Prince William Sound (AK)) 

PROPOSAL ID: 28373 

NFWF RECIPIENT: Northern Forum, Inc 

RECIPIENT TYPE: Non-profit Corporation 

PERJ[OD OF PERFORMANCE: June 1, 2011 to December 30,2016 

PROJECT DESCRIPTION: Restore population of seabirds at Naked Island group, Prince William 

Sound, through eradication of introduced mink. Project will result in recovery of pigeon guillemots 
population and other seabirds ' 

NFWF AWARD: $1,050,300 

FUNDING SOURCE 
National Fish and Wildlife Foundation Non-Federal Funds 

NON-FEDERAL MATCH REQUIREMENT: $1,397,300 

FEDERAL MATCH REQIDREMENT: N/A 

CFDA NUMBER -
N/A 

The Natwnal Fish and Wildlife Foundation (NFWF) agrees to provide the NFWF Award to the NFWF 
Recipient for the purposes of satisfactonly performing the Project described m a full proposal titled · 
"Seabird Restoration in Prince Wilham Sound (AK)" and mcorporaied into this grant agreement by 
reference. The NFWF Award is provided on the conditi<?n that the NFWF Recipient agrees that 1t will 
raise and spend at least $1,397,300 in matchmg contributions on the Project. Project must be 
completed, with all NFWF funds and matching contnbutions spent, during the Penod of Performance 
as set forth above . 
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NFWF RECIPIENT CONTACT INFORMATION 
Recipient Name: 

Recipient Address: 

Recipient Phone: 
Recipient Fax: 

Recipient Email: 

Priscilla W ohl 

716 West 4th A venue, Suite 100 
Anchorage, AK 99501 

907-561-3280 

907-561-6645 
pwohl@northemforum.org 

NFWF CONTACT INFORMATION 
NFWF Grants Administrator: Michelle Olson 
NFWF Address: 

NFWFPhone: 
NFWFFax: 

NFWF Email: 

1133 Fifteenth Street, NW 
Suite 1100 
Washington, DC 20005 
202-857-0166 

202-857-0162 

rnichelle.olson@nfwf.org 
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• NFWF PROCESS 

Matchmg Contributions. 
Matching ContributiOns .consist of cash, contnbuted goods and 'Services, volunteer hours, and/or 
property rmsed and spent for the Project. Matching Contributions for the purposes of this Project must 
meet the followmg three criteria: 1) Matching Contributions must be non-federal in nature and not 
presented as match to any other federal program(s), 2) Matching Contributions must be committed 
directly to the Project and must be used wJthm the Period of Performance as identified on page 1 of 
this grant agreement, and 3) Matchmg ContributiOns must be voluntary in nature. Funds presented for 
fulfillment of mitigatiOn, restitutiOn, or oth~r permit or court-ordered settlements are, not eligible 

Documentation ofMatching Contributions. 
1 Cash, Goods and Serv1ces, and/. or Property The NFWF Recipient must report to NFWF as a part 
of the final report, the Mat~hing C~ntributwns 'received by the NFWF Recipient and expended m 
connection with the ProJect. The match report must include the name and address and contnbutwn 
amount of any donor who contributes $500 or more to the Project. Fair market value of donated goods 1 

and services, including volunteer hours, shall be computed as outlined in the OMB C1rculars 

2. Property. The NFWF Recipient may have a third party donor supmit a letter to NFWF, 
documentmg ,the fair market value and date of a Matc;hmg Contnbutwn and stati11g that the donation is 
non-Federal, voluntary, and intended to quahfy as a Matching Contribution. A letter provided to 
document a donation of real property must be accompanied by an appraisal by a certified appraiser; a 
letter provided to document rental of equipment or space must list three comparable rentals in the 
locatiOn of the Project. ' 

• The NFWF Recipient must retain detailed time record~ for contributed services and original receipts 
and appraisals of real property and comparable ,rentals for other contributed property at Its place of 
business in the event of an audit of the NFWF Recipient as required by applicable Federal regulations. 

• 

Restnctwns on Use ofFunds. 
No Funds provided by NFWF pursuant to this grant agree~ent or Matching Contributions may be used 
to support overhead/indirect costs, litigation expenses, lobbying activities, terrorist activities, or 
activities m violation of the Foreign Corrupt Practices Act 

Payment of Funds. 

To receive funds, the NFWF Recipient must pro:vide NFWF with: 1) an original ~xecuted copy of the 

grant agreement, 2) a Payment Request from the NFWF Recipient requesting payment; and 3) any 
' ' 

required financial and programmatic reports Failure to provide mformatwn required by this grant 

agreement may delay payment. NFWF Recipient may request funds ~y submittmg a Payment Request 

to the NFWF Grants Administrator via email, mail, or fax. NFWF Recipient may request advance 

payment of funds pnor to expenditure provided:, 1) NFWF Recipient demonstrates an immediate need 

for advance payment; and 2) NFWF Recipient documents expenditure of ad':'anced funds on the next , 

reqmred financial report to NFWF. Approval of any advance payment of funds is made at the sole 
I 

discretiOn ofNFWF, based on an assessment of the NFWF Recipient's needs. In all oth~r cases, funds 

are disbursed on a reimbursable ,basis. NFWF reserves the right to retain up to twenty percent (20%) of 

funds until submission and acceptance of the final reports . 
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Interim Programmatic Reports 
The NFWF Recipient will submit an interim programmatic report to NFWF based on the reporting 
schedule below The mtenm programmatic report shall constst of written statements of ProJect 
accomplishments~since Project mitiation, or since the last reporting period, and shall be uploaded vta 
NFWF's Easygrants system. 

Annual Financial Report. 
An annual financial report detaihng cumulative receipts and expenditures made under this Project ts 
required annually, due on October 31st of each year o.f the grant term. In the annual financial report, 
the NFWF Rectpient must report the amollllt ofNFWF Funds expended dunng NFWF's fiscal year 
(October 1 September30). The NFWF Rectptent must enter a justification when there is a dtfference 
between the amount disbursed by NFWF and the amount expended by the grantee. Fatlur:e to submit an 
annual financial report m a timely manner will delay payment of submitted payment requests 

Final Reports , 
No later than 90 days after the completion of the Project, the NFWF Recipient wtll submit 1) a final 
fmancial report accounting for all Project receipts, Project expendttures, and budget variances (tfany) 
compared to the approved budget; 2) a final programmatic report summarizing and evaluating the 
accomplishments achieved during the Period of Performance; 3) a representative number of 
photographs depicting the ProJect; and 4) copies of any publications, press releases and other 
appropriate products resulting from the Project. The final reports should be uploaded via NFWF's 
Easygrants system. Any requests for extensions of the final report submisswn date must be made in 
writing to the NFWF Gr:ants Admimstrator and approved by NFWF in advance. 

Reporting Due Dates. 
June 1, 2012 
October 31,2012 
June 1, 2013 
October 31,2013 
June 1, 2014 
October 31,2014 
June 1, 2015 
October 31,2015 

June 1, 2016. 
October 31, 2016 

March 30, 2017 
March 30,2017 

Interim Programmatic Report 
Annual Fmancial Report 
Intenm Programmatic Report 
Annual Financial Report 
Jntenm Programmatic Report 
Annual Financial Report 
Inten~ Programmatic Report 
Annual Financial Report 

Interim Programmatic Report 

Annual Financial Report , 
Final Programmatic Report 
Final Financial Report 
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Amendments. 
During the hfe of the ProJect, the NFWF Recipient IS required to inform the NFWF Grants 
Administrator of any changes in contact information or m the Project scope ofwork, as well as any 
difficulties in completing the Project by the end of the Penod of Performance, or in submitting reports 
by their due dates. If the NFWF Recipient deterimnes that the amount ofthe budget IS going to change 

in any one budget category by an amount that exceeds 10% of the A ward, the NFWF Recipient must 
seek approval from the Grants Admimstrator. Am~ndment requests should be imtiated by the NFWF 
Recipient upon determination of a deviation from the anginal grant agreement. However, NFWF may 
n:iittate the amendment IfNFWF determines an amendment is necessary. Amendment requests are to 
be submitted VIa NFWF's Easygrants system. 

Termmation. 
Failure by the NFWF Recipient to eomply with any material term ofthis'grant agreement shall be· 

deemed to be a default m this grant agreement and constitute cause for NFWF to termmate this grant 
agreement by written notice to the NFWF Recipient and to pursue any legal remedy to which NFWF 
may be entitled 

The NFWF Recipient may terminate this grant agreement by wntten notice to NFWF. In the event of 
termmation of this grant agreement prior to Project completion, the NFWF Recipient shall immediately 

(unless otherwise directed by NFWF in Its notice ifNFW~ initiated the terminatiOn) undertake all 
reasonable steps to wind down the Project cooperatively with NFWF, including but not limited to the 
followmg: 

a. Stop any portiOn of the Project'~ work that is incomplete (unless work to be completed and a 
different date for termination ofw~rk are specified in NFWF's notice) · l-

b Place no further work orders or enter into any further subawards or subcontracts for matenals, 
services or facilities, except as necessary to complete work as specified m NFWF's notice. 

c. Terminate all pending Project work orders, subawards, and subcontracts for work that has not yet 

commenced. 1 

d With the pnor written consent ofNFWF, promptly take all other reasonable and feasible steps to 
minimize and/or mitigate any damages that may be caused by the failure to complete the Project, 
including but not limited to reasonable settlements of any outstandmg claims arising out of terminatiOn 
of Project work orders, subawards, and subcontracts 
e. Deliver or make available to NFWF all data, drawmgs,. specifications, reports, estimates, summaries, 
.and such other mformation and material, as may have been accumulated by the NFWF Recipient under 
this grant agreement, whether completed or in progress · 

f. Return to NFWF any ~nobligated portion of the Award: 
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REPRESENTATIONS, CERTIFICATION,S, AND OTHER STATEMENTS 
GENERAL 

Binding Obligation. 
This grant agreement has been duly executed by a representative of the NFWF Reciptent with full 
authority to execute thts grant agreement and bind the grant agreement to the terms hereof. After 
execution by the representative of the NFWF Recipient named on the signature page hereto, this grant · 
agreement will represent the legal, vahd, and binding obligation of the NFWF Recipient, enforceable 
against the NFWF Recipient in accordance wtth its terms. 

Assignment; Subawards and Subcontracts. 
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and subcontracts w1th known parties disclosed in the proposal budget are deemed to be .approved. 

Unexpended Funds 
Any funds provided by NFWF and held by the NFWF Reciptent and not expended at the end of the 
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Additional Support. 
In making this Award, NFWF assumes no obligation to provide further funding or support to the 
NFWF Recipient beyond the terms stated in this grant agreement 

Publicity and Acknowledgement of Support. 
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this grant agreement for their financial support m any and all press releases, publications, annual 
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in this grant agreement to post its final reports on their respective websites. In the event that the 

NFWF Recipient intends to claim that its final report contains material that does not have to be posted 
on such websites because It 1s protected from disclosure by statutory or regulatory provisions, the , 
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clearly mark all such potentially protected materials as "PROTECTED," providing an: accurate and 
complete citation to the statutory or regulatory source for such protection. 

Website Lmks 
The NFWF Recipient agrees to permit NFWF to post a link on any or all ofNFWF's websites to any 
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Indemmtv . 
The NFWF Recipient shall indemnify and hold harmless NFWF, any Funding Source identified in this 
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Choice ofLaw/Jurisdiction 
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Compliance with Laws. 
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The NFWF Recipient agrees to obtain and maintain all appropriate insurance against liability for injury 

to persons or property from any and all activities undertaken by the NFWF Recipient and associated 
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obligation of the NFWF Recipient to review and comply with any such regulations Issued by its 

Federal agency Funding ~ource(s). 

If the NFWF Recipient is a non-profit organizatiOn, it will need to understand and complywith (i) 

OMB Circular A-110 "Uniform Administrative Requrrements for Grants and Agreements With 

Institutions of Higher Education, Hospitals, and Other Non-Profit Organizations" and, (ii) depending 
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A-133 Audits. 
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1 Davis-Bacon Act. 
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Act (40 U.S.C. 276a to a-7) as supplemented by Department of Labor regulations (29 CFR part 5, 
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Gonstruction") . 

Page 9 o'f 10 
0101.!2 0283n (Seabncl R<!stbra1JO!~ m Pnr:ce W!lham Sound (AK)) 

remplatc·12 12/2011 



Rights to Inventions. • 
If applicable to the Project, the NFWF Recipient shall abide by the provisions of37 CFR Part 401 
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PREFACE 

This document represents the Final Environmental Assessment, Decision Notice, and 
Finding of No Significant Impact for evaluating the potential for recovering the pigeon 
guillemot (Cepphus columba) population at the Naked Island group, Prince William Sound, 
Chugach National Forest, Alaska. It is important to restore the pigeon guillemot population 
at the Naked Island group as it was the most important breeding location in Prince William 
Sound. American mink (Neovision vision) are the primary predator responsible for the 
decline in the pigeon guillemot population at the Naked Island group. Control of predatory 
mink is feasible and will restore pigeon guillemot populations. Environmental impacts of 
predatory mink control are not significant. The public and other interested parties provided 
their comments and ideas during public scoping and at the draft Environmental Assessment 
phase. Alternative B: Proposed Action-Control ofPredatory Mink was selected as the 
preferred alternative. By implementing the preferred alternative, the pigeon guillemot 
population will be restored 20 years after project initiation. 
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• CHAPTER 1: PURPOSE OF AND NEED FOR ACTION 

INTRODUCTION 

On March 24, 1989, the oil tanker Exxon Valdez ran aground at Bligh Reef resulting in the 
release of at least 44 million liters of Prudhoe Bay crude oil into Prince William Sound (PWS; 
Ftgure 1 ). Oil spread to the southwest through the PWS and into the northern Gulf of Alaska. 
An estimated 500 to 1,500 pigeon guillemot (Cepphus columba) in PWS were immediately 
killed due to oil exposure (Piatt and Ford 1996). Ten to 15 percent of the pigeon guillemot 
population Within the entire spill area, an estimated 2,000 to 6,000 birds, died from acute Oiling 
(EVOSTC 2010). The Naked Island group (Naked, Storey, and Peak islands), located within 
PWS (Figure 1) were one of the first areas to be oiled (Oakley and Kuletz 1994). Evidence 
indicates that pigeon guillemot were exposed to and negatively affected by residual oil for at 
least a decade after the spill (Golet et al. 2002). By 2004 there was no longer an indication of 
pigeon guillemot exposure to residual Oil from the Exxon Valdez Oil Spill (EVOS; Bixler 
2010). 

As a result of the Exxon Valdez Oil Spill (EVOS), the State of Alaska, the federal government, 
and Exxon Corporation entered into "the Agreement and Consent Decree (Consent Decree), as 
approved by the court on October 8, 1991 (A91-082-CIV)", to ensure restoration of injured 
resources and resources dependent services due to the oil spill The Consent Decree provided 
that money paid to the Govemments would only be used for certam purposes, which included 
to "plan, implement, and monitor the restoration, rehabilitation, or replacement ofNatural 
Resources, natural resources services, .. .injured as a result of the Oil Spill ... " The EVOS 
Trustee Council established a list of resources that suffered population-level injuries due to the 
spill and developed specific, measurable recovery objectives for each injured species. The 
pigeon guillemot is on that list. Studies were completed in 20 I 0 (see Most Recent Research 
and Studies section, Chapter 1) to address the lack of population recovery of pigeon guillemot. 

The Naked Island group is particularly impm1ant because it was historically the main pigeon 
guillemot breedmg location in PWS (Sanger and Cody 1994 ). One fourth of all pigeon 
guillemot nests in PWS in 1989 Gust after the spill) were located at the Naked Island group, 
although the islands constitute only about two percent of the total shoreline in PWS (Bixler et 
al. 2010). Restoration of pigeon guillemot at the Naked Island group to the 1989levels could 
result in a substantial PWS-wide population increase. The Naked Island group is also the site 
where researchers and managers have the most information and have investigated mechanisms 
regulating pigeon guillemot populations in PWS. Data on population size, nesting success, and 
diet of pigeon guillemot has been collected at the Naked Island group for 15 years between 
1978 and 2008. 

Predation by Amencan mink (Neoviswn vzswn) (hereafter referred to as mink) appears to be 
the primary factor limiting pigeon guillemot population recovery at the Naked Island group 
(Irons et al. 2013). Mink predation on eggs and chicks in nests and adults combined with the 
decline due to EVOS has likely suppressed pigeon guillemot populations at the Naked Island 
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group. Other seabirds have also been affected. Parakeet auklets (Aethza pszttacula), tufted 
puffins (Fratercula czrrhata), and homed puffin (Fratercula cormculata) declined from about 
1,400 breeding birds to approximately twelve (Bixler 201 0). Prior to the EVOS the Naked 
Island group supported the highest number of nesting pairs of parakeet auklet in PWS 

Available evidence and modeling indicate that reducing mink predation on eggs, chicks 
and adults would result in a measureable increase in the breeding population and 
productivity of pigeon guillemot. 

To assess potential methodologies for recovery of pigeon guillemot within the oil spill area, the 
EVOS Trustee Council authorized Project 11100853, Pzgeon Guzllemot Restoratwn Research 
zn PWS;provzdzng an opportumty to restore the populatwn ofpzgeon guzllemot at the Naked 
Island group Preparation of this Environmental Assessment (EA) represents the first phase of 
Implementing Project 11100853. The EVOS Trustee Council, comprised ofthree state and three 
federal trustees, has provided funding for this EA. Once a preferred alternative is selected with 
potential funding partners, the EVOS Trustee Council and the National Fish and Wildlife 
Foundation would review the project for implementation funding. 

PURJPOSJE OF ACTION 

The purpose of the action is to remove pigeon guillemot from the EVOS Trustee Council "not 
recovering" list by restoring the current :Sl 00 pigeon guillemot population at the Naked Island 
group (Irons pers. comm.) to the 1,000 adult/breeding birds observed after the 1989 EVOS. 
Recovery at the Naked Island group would effectively recover pigeon guillemot in PWS. 

Mink are the pnmary predator responsible for pigeon guillemot declines at the Naked Island 
group and Alternative B: Proposed Action-Control of Predatory Mink (Chapter 2) requires a 

- mink population reductiOn. Progress toward the recovery of pigeon guillemot, as defined by the 
EVOS Trustee Council, is expected to be measureable three years after project initiation. 
Recovery is anticipated to be slow during initial implementation of the Proposed Action, as 
pigeon gmllemot recruited into the population requires three to four years to become sexually 
mature and adults may not breed each year (De Santo and Nelson 1995). Initial signs of recovery 
would be recognized by observing sustained or increasing pigeon guillemot productivity from 
current levels and an mcrease in the number of nesting bu·ds. Productivity is defined as the 
number of young pigeon guillemot produced yearly from each nest (Table 1). It is anticipated 
that pigeon guillemot populations would be "recovered" in approximately 15 years after mink 
reduction has been completed (five years). 

The EVOS Trustee Council has three definitions for the status of injured species: "not 
recovering", "recovering", and "recovered" (EVOSC 2010). 

o Not Recovering: Resources that are "Not Recovering" continue to show little or no clear 
improvement from injuries stemming from the oil spill. Recovery objectives have not 
been met. Pigeon guillemot numbers at the Naked Island group are :Sl 00 adult/breeding 
birds (2013) compared to 1,000 birds in 1989 after the EVOS. 

6 

• 

• 

• 



• 

• 

• 

o , Recovering: Recovering resources are demonstrating substantiye progress' toward 
recovery objectives, but are still adversely affected by residual impacts of the spill or are , 
currently being exposep to lingering oil. When productivity at the NaK.ed Island gro~p is 

' sustained or increasing from 0.5 chick/nest surviving, pigeon guillemot would be 
considered "recovering", as stipulated by theEVOS Restoratio~ Plan 2010 Update 
Injured Resources and Services'. 

o Recovered: Recovery objectives have been met, and the current condition of the 
resource is not related to residual effects of the oil spill. Pigeon guillemot would be 
considered "recovered" when 1,000 adult/brt'ieding birds are present at the' Naked Island 
group, a number comparable to the 1,000 adult/breeding birds observed after the 1989 

· 'EVOS. The PWS ptgeon guillemot population would also, be "recovered" when the total 
population at the Naked Island gro.up has reached 1,000 adult/breeding birds~ 

\' I 
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Table 1: Expected Results for }lroposed Action-Control of Predatory Mink and No Action-, 
Current Management Alternatives. (Modeling utilized a oase' of 100 adult/breeding birds as an 
. ·r I t rf . t) m1 Ia s a mg pom . 

Time line* 
Pigeon Guillemot 'Status*, 

(following' project initiation) 
Proposed Action- Control of No Action-Current 
Predatory Mink , Management 

Year 1 (2014) Not Recovering ( ~1 00 Nrt Recovering ( ~ 100 adult 
adult/breeding birds compared, adult/breeding birds) 

' 
to ~ 1,000 .adult/breeding birds compared to ~ 1,000 
in 1989) adult/breeding birds in 1989 

Year 3 (2017) Recovermg Not Recovermg 
Chick productivity increases Chick prod~ctivity of <0.5 
to 0.5 chicks and '~ chicks/nest static or declining 

' 
adult/breeding birds increase and adult/breeding birds 
up to 10% from ~100 declining from the ~ 1 00 
(baseline) to ~ 110 observed (baseline) to ~ 70 
three years after project 
initiation 

Year 5 (2019) Recovermg Not Recovermg 
Note: Corresponds to (;hick pr<?ductivity remains at Chick productivity of <0.5 
completiOn of mink reduction. 0.5 chicks/nest or higher 'and chicks/nest and adult/breeding 

adult/breeding birds increase birds declining to ~55 
to 10-30% from ~100 
(baseline) to~ 110 to~ 130 

Year 10 (2024) Recovermg Not Recovermg 
Chick productivity remains at Chick productivity of <0.5 
0.5 chicks/nest or higher and chicks/nest and adult/breeding 
adult/breeding birds increase birds declining to ~30 
to 250 or more 

Year 15 (2029) Recovermg Not Recovering 
Chick productivity remains at Chick productivity of <0.5 
0.5 chicks/nest or higher and chicks/nestand adult/breeding 
adult/breeding birds increase birds declining to ~30 
to 500 or more 

Year 20 (2034) Recovered Not Recoverm8 
Chick productivity remains at Chick pr<?ductivity of <0.5 

,, 
0.5 chicks/nest or higher and chicks/nest and adult/breeding 
adult/breeding birds increase birds decline to ~ 18 

' 

to 1,000 or more 
*Ttmelme and mtlestones for observmg "not recovenng", "recovenng", and "recovered" ptgeon gmllemot status as 
defined by the EVOS Restoratton Plan 2010 Updated InJured Resources , 

8 

I I 

• 

• 

• 



0 NEEID JFOR ACTION 
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0 

The number of pigeon guillemot breeding at the Nake~ Island group h_as declined from 
approximately 1,000 adult/breeding birds·pre-EVOS in 1989 to about 100 post-EVOS in 
2008; a 90 percent decline (Bix,ler et al. 2010). Other PWS pigeon guillemot populatioQs, 
excluding the Naked Island group, declined 22 percent during the salJle period (Irons et'al. 
2013; Bixler et al. 2010). The Naked Island group l}ad 47.8 pigeon guillemot obs~rved per 
kilometer of shoreline in 1990 and 0.96 in 2008 (Bixler et al. 2010, Irons et a1.20 13 ). 

Pigeon guillemot is the only marine bird species listed as ~·not recovering" .on the EVOS 
Trustee Council's Injured Res~mrces List, and shows I}O indication ofpopulatio~ recovery. An 
EVOS Trustee Council objective is to pu~sue alternatives 'to ·actively shi~ the population status ' 
toward full recovery. Research and several studies to address the lack of population recovery of 
pigeon guillemot were completed in 2010. Pigeon guillemot recovery would allow the EVOS · · 
Trustee Council to remove this bird from its "not recovering" l.ist and added to the 
"recovering" list and eventually to the "recovered" list. . ' 

The primary limiting factor for pigeon gui-llemot 'recovery at the ·Naked Island group appears to 
be mink predation (Irons et al. 2013). Reduction of mink is .critical to the success for . 
"recovering" pigeon guillemot at the N~ked Island group and in PWS. ' - · 

' - ' 

Figure 1. Prince William Sound, Alaska. 
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Figure 2. Naked Island group, Prince William Sound, Alaska. 

BACKGROUND 

Importance of Naked Island group 

The Naked Island group was one of the most important historical breeding and rearing locations 
for seabirds in PWS (Bixler et al. 201 0). From the early 1970s until the EVOS in 1989, the 
Naked Island group supported some of the highest densities of breeding pigeon guillemot (93.2 
birds/km2

) as well as parakeet auklet (23.8 birds/km2
) , tufted puffin (39.2 birdslkm2

) , and horned 
puffin (6.0 birds/krn2

) on approximately 100 krn of shoreline as compared with the remainder of 
PWS, which encompasses approximately 5,000 krn of shoreline (Isleib and Kessel 1973; Table 
2). While the purpose of the Proposed Action is the recovery of pigeon guillemot, it is important 
to understand the benefit to other seabirds as a result of removing predation by mink. 
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Table 2. Seabird densities of randomly selected transects at the Naked Island group (NIG) 
and Prince William Sound (PWS). 

Period or 
Pigeon Guillemot Parakeet Auklet Tufted Puffin Horned Puffin 

Year 
birds/km2 birds/km2 birds/km2 birds/km2 

NIG PWS NIG PWS NIG PWS NIG PWS 

1970's* 93.2 15.5 23.8 1.9 39.2 9.6 6.0 3.6 

1990 * 34.4 1.78 5.I 0 59.0 0.2 3.2 0.1 

1998* 27.3 1.74 8.4 0 37.6 0.4 3.0 0.2 

2010* 2.6 1.51 0 0 0 0.1 0 0.1 

*Dywer et al. 1976, Oakley and Kultez 1979, and Cushmg et a1.2012 

Population Decline 

Declines in numbers of pigeon guillemot at the Naked Island group were concurrent with the 
onset of sightings of and predation by mink. No predation of pigeon guillemot nests was 
observed in 1978, but by the late 1990's at least 60 percent of pigeon guillemot nests and I 0 
percent of adult/breeding pigeon guillemot were depredated by mink (Irons et al. 20 I3, Bixler 
20 l 0, and Bixler et al. 20 I 0). Mink were identified as a predator of pigeon guillemot at the 
Naked Island group by: 

• snaring mink entering pigeon guillemot nest cavities (Irons et al. 2013). 
• confirmation that bite wounds were the cause of chick death and that these wounds were 

consistent with the inter-canine width of mink (generally nine to II mm) (Irons et al. 
20 I3). 

• identification that the method of death is consistent with mink predation, i.e. bite 
wounds on the head and neck, decapitation of the bird, and caching of carcasses (Irons et 
al. 2013). 

Pigeon guillemot, like many other seabirds, produces few offspring and their populations are 
sensitive to even small decreases in adult survival. The rate of egg and chick predation increased 
during the I990s and caused the majority of nest failures during this period. By I998, at least 
60% of monitored guillemot nests and 4.5% of breeding adults at those nests were killed by 
mink (Bixler et al20IO). 

Aside from river otter (Lontra canadensis) and mink, no other mammalian predators including 
American marten (Martes americana) and weasel (Mustela ssp.) have been documented on the 
islands, despite extensive trapping efforts. River otter have been documented on the islands 
since at least 1908 (Heller 191 0) and have been known to depredate a limited number of pigeon 
guillemot nests (Oakley and Kuletz 1979, Ewins 1993, Hayes 1995, Oakley and Kuletz 1996) . 
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River otter access nests by digging into them and the disturbance is obvious and easily 
distinguishable from mink. No such disturbance was detected in depredated nests since 1989, 
suggesting that the recent observed predation events can only be attributed to mink (Bixler et al. 
2010). 

Other predators of pigeon guillemot exist. Corvids have been observed in the vicinity of pigeon 
guillemot nests at the Naked Island group, but have not been observed entering a nest cavity 
(Irons et al. 2013). A few adult pigeon guillemot beaks have been found in bald eagle 
(Habaeetus leucocephalus) nests, but bald eagles <;:annot access the pigeon guillemot nest cavity 
(Oakley and Kuletz 1979, Hayes 1995, Oakley and Kuletz 1996). 

Pigeon guillemot nest in talus and rock crevices and are susceptible to ground based predation. 
Mink are the only known ground-based predator occurring at the N ake~ Island group, except for 
river otter. Little predation of seabirds by river otter has been observed at the Naked Island · 
group (Irons, pers. obs.). 

Mink and Seabird PopuJations 

• 

In 1978 when little pigeon guillemot predation by mink occurred at the Naked Island group, 
birds nested mainly in three different habitats: crevices on cliff faces; overhanging soil at a cliff 
top, and under boulders at the base of a cliff, or amidst rocks on a cliff edge. Mink could access 
most nests in overhanging soil at a cliff top and nests under boulders at the cliff base or amidst 
rocks on a cliff ledge, but mink were not able to access crevice or cliff face nests easily. Most 
nests in the habitat easily accessible to mink were gone by 2008 and remaining nests occurred in • 
habitat difficult for mink to access (Table 3. ). These results provide evidence that minlc predation 
is responsible for the pigeon guillemot decline at the Naked Island group. 

While recovering pigeon guillemot is the purpose of the Proposed Action, it is important to 
show the benefit to other seabirds as a result of removing predatory mink from the Naked 
Island group. By comparing trends in seabird numbers susceptible to mink predation, those 
nesting trends in seabirds not susceptible to mink predation at the Naked Island group and the 
rest ofP,WS, indicate that an increase in mink likely caused pigeon guillemot and other 
seabirds to declin,e. 

Densities of seabirds susceptible to mink predation were much higher in 1989 at the Naked 
Island group than in the rest ofPWS. From 1989 to 2008 the seabird densities declined sharply 
at the Naked Island group, while declining only slightly in the rest ofPWS (Figure 3). Initial 
densities and trends in densities of seabirds not susceptible to mink pr(;:dation are similar at the 
Naked Island group and the rest ofPWS (Cushing et al. 2012, Cushing unpubl. data). These data 
support the premise that in 1989, few mink were at the Naked Island group compared to the rest 
ofPWS and mink numbers increased over the next several years at Naked Island group, but 
changed little in the rest ofPWS. Likewise, the increase in mink caused pigeon guillemot and 
other bird species (whose nests are susceptible to mink predation) to decline significantly at the 
Naked Island group as compared to the birds in the rest ofPWS. 
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Species With Nests Susceptible to Mink Predation 

Pigeon Guillemots Parakeet Auklets 

• • 

1990 1995 2000 2005 201 0 

Year Year 

Horned Puffins Tufted Puffins 
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Figure 3. Comparison of population trends from 1989 to 20 10 for species offish-eating seabirds, 
with nests are susceptible to mink predation, and with nests are not susceptible to mink predation 
at the Naked Island group (filled circles) and the remainder ofPWS (open circles). Data are 
from EVOS Trustee Council-funded, PWS-wide surveys of a random sample of 25 percent of 
the shoreline transects. (Note: negative values on the natural log scale indicate that densities 
were less than one birdlkm2 (Cushing et al. 20 12) . 
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Table 3. Number and percent of active pigeon guillemot nests in different nest site types at the 
Naked Island group, Prince William Sound, Alaska in 1978 and 2008.* 
Year 1978' 2008 

Nest Type Number Percent Number PerceQ.t 

In a crevice on a cliff face 52 35.6 15 88.2 
/ 

In overhanging soil at a clifftop 58 39.7 2 11.8 

Under boulders at the base of a cliff or 
36 24.7' 0 0.0 

amidst rocks on a cliff ledge c ' 

Total 146 100.0 17 100.0 

Reproduced from Bixler et al (2010) 

Mink predation was not a recorded cause 9fpigeon guillemot nest failure at the Naked Island 
group during studies in th~ late 1970's and early 1980's. However, by the mid-1990's ~ink 
predation on pigeon guillemot nests was frequently recorded (Hayes 1995, Golet et al 2002). 
The population of pigeon guillemot has declined at a dramatic rate, and mink are the major 
reason for this population .decline. 

Mink are native to the Gulf of Alaska ecoregion (ADF&G 2006). Genetic analysis of 
populations in PWS (Fleming and Cook 2012) indicates mink at the Naked Island group are of 
the same or very close lineage to mink found in_PWS. Fleming and Cook (2010) also regarded 
the Knight Island Archipelago, as the primary source of mink at the Naked Island group. 
Neither mink nor their predation was noted until mid-1990, although studies of pigeon 
guillemot were ongoing at the Naked Island group since the late 1970's (i-Iayes 1995, Golet et 
al 2002). As definitive data are not conclusive, ADF&G c'onsiders mink to be native to the 
Naked Island group. Whether or not mink are native or introduced will not be addressed in this 
EA. However, what is clear is that the population of pigeon guillemot has declined at a dramatic 
rate, and mink are the major reason for this population decline. Additional information can be 
found at Irons et al. (2013). 

Theoretical projections of the mink population at the Naked Island group, based on published 
values on reproduction and survival in other systems, suggested that mink colonization most 
likely preceded the EVOS and may have been followed by a decline as a result of the spill, 
although no study was done to confirm this (Ben-David 2012a, b). Simulations also support 
the hypothesis that a recovery of the mink population in the late 1990's, which coincided with 
low numbers of nesting seabirds, led to increase in predation rates by these carnivores (Ben­
David 20 12a, b). This is supported by the observation that the highest predation rates on 
pigeon guillemot nests occurred in 1998 (Irons et al. 2013). Mink forage at sites with 
shallower tidal slopes, with mostly bedrock, and protected from wave action, mostly during 
low tides when large areas of shallow rock~pools are exposed (Ben-David et al. 1996). 
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MODELING 

The potential changes in the growth of the pigeon guillemot population at the Naked Island 
group were modeled in an effort t.o inform the decision-making process. Two management 
alternatives were modeled: Alternative A: No Action-Current Management; and Alternative 
B: Proposed Action-Control of Predatory Mink. 

A stochastic Leslie matrix model after Go let et al. (2002) and Bixler et al (20 1 0) was used to 
project pigeon guillemot population growth under these two alternatives at the Naked Island 
group. Modeling is based on a 100 adult bird initiation point. The following equation was used 
to project the growth rate of the pigeon guillemot population: 

(A.): A.= ((PF * FX * PA 2) + (NX * PA)) / NX 

Where, 

A. = annual population growth rate 
PF = annual sub-adult survival rate 
FX = number of offspring produced 
P A = age-constant annual adult survival 
NX = initial population size 

The details of the model and justification are found in Appendix C . 

Number of 
Pigeon Guillemots 

3.500 r----·- -- ---·----· ""i 
3.000 1· Control of Predatory Mink 1 
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1<0 ·--·- ..................... ____ ............................. - ........ . 
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130 \ ' 
Numberof \ ' 
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:!0 · 
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Figure 4. Results of stochastic Leslie matrix modeling of the changes in the pigeon guillemot 
population at the Naked Island group for the Proposed Action-Control of Predatory Mink and 
No Action-Current Management Alternatives (Fleming and Cook 20 I 0). Pigeon guillemot 
productivity varies in a monotonic fashion across the two model scenarios. The graphs start with 
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the year after the actions were completed. 

Under the Proposed Action-Control of Predatory Mink alternative, the model projecting pigeon 
guillemot population growth assumes minimal mink predation (~2 nests depredated per year). 
Pigeon guillemot population is projected to be recovered at l ,000 adult/breeding birds in about 
13-18 years after reduction of mink have been completed. Please note that fifteen years is being 
used as an average. 

The No Action-Current Management alternative represents no control of mink and a predation 
rate based on the empirical predation rate during the 1990s (Bixler et al. 201 0). The result 
would be a continued reduction in the pigeon guillemot population to less than 100 birds. Any 
remaining pigeon guillemot would nest in limited areas inaccessible mink. 

DECISION FRAMEWORK 

U.S. Fish and Wildlife Service 

The Department of Interior (DOl), U.S. Fish and Wildlife Service (USFWS) is the lead agency 
responsible for preparing this EA, as defined in 40 CFR 1508.16, as well as developing the 
National Environmental Policy Act (NEPA) analysis and findings. The USFWS has a 
responsibility for evaluating possible impacts on Federal trust resources (birds, mammals, etc.) 
in accordance with applicable Federal law. The USFWS 's Chief of Migratory Bird Management 
is responsible for any decision document once a preferred altemative is selected. 

U.S. Forest Service 

The U.S. Department of Agriculture (USDA), U.S. Forest Service (USFS) is authorized by 
applicable Federal law and regulations to administer the management of natural resources, 
including fish and wildlife habitat, wildemess, and recreational resources on the Chugach 
National Forest. The Naked Island group is within the Chugach National Forest, Glacier 
Ranger District and within the Nellie Juan-College Fiord Wilderness Study Area. 

The Forest Supervisor is the Responsible Official. The Forest Supervisor is responsible to 
ensure that action alternatives are consistent with the 2002 Chugach National Forest Revised 
Land and Resource Management Plan, as amended, including maintaining the character of the 
Nellie-Juan- College Fiord Wilderness Study Area which was designated in 1980. The Forest 
Supervisor' s decision would be documented ·in a Decision Notice and if the proposed action is 
selected as the preferred alternative, would specify measures to implement actions proposed on 
National Forest System land and would issue a special use permit for project implementation. 

Animal and Plant Health Inspection Service- Wildlife Services 

The USDA Animal and Plant Health Inspection Service-Wildlife Services (APHIS-WS) 
mission is to provide Federal leadership and expertise to resolve wildlife conflicts. APHIS-WS 
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• is recognized as having the authority and expertise to conduct wildlife damage management 
activities on federally administered lands and would implement field operations under a 
funding agreement. The APHIS-WS Western Regional Director would sign a decision 
document based on selection of the preferred alternative. 

Alaska Department of Fish and Game 

The Alaska Department ofFish and Game (ADF&G) has the responsibility and authority to 
provide for the sustainability of all fish and wildlife in Alaska, regardless of land ownership 
or designation, unless specifically preempted by Federal law. If the proposed action is 
selected as the preferred alternative, the ADF&G would assist the USFWS in consulting with 
those State entities necessary to gain authorization for a predator control program. The 
ADF&G is responsible for issuance of applicable permits. 

EVOS Trustee Council 

The Trustee Council is providing partial funding for this project and would determine whether 
to fund the proposed action, if it is selected as the preferred alternative. There are three State 
and three Federal trustees, including ADF&G, the Alaska Department of Environmental 
Conservation, the Alaska Department of Law, the National Oceanic and Atmospheric 
Administration, the USDA, and the DOL 

• Cooperating Agencies 

• 

The USFWS, USFS, and APHIS-WS are cooperating agencies for preparation of this EA. 

LEGAL/ADMINISTRATIVE REQUIREMENTS 

Wilderness Study Area 

The Naked Island group is located within the congressionally designated Nellie Juan-College 
Fiord Wilderness Study Area (Alaska National Interest Lands Conservation Act (ANILCA) 
Section 702. USFS Alaska Region and Chugach National Forest policy directs management of 
the area to maintain wilderness character. The Nellie Juan-College Fiord Wilderness Study 
Area is managed to maintain and protect the existing (1980) wilderness character in the 
western half of PWS until Congress acts on permanent wilderness designation or releases the 
area from Wilderness Study Area designation. A Minimum Requirements Decision Guide is 
being prepared that would define the minimum required activity necessary to meet the 
objectives of the proposed action. 

Roadless Area Conservation 

The Naked Island group was part of a Roadless Area Review and Evaluation (RARE II area) in 
1978 and the Chugach Forest completed an inventory ofunroaded areas as part of the 
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national process (USDA 2002). There are no roads on any of the islands at the Naked Island 
group and none are proposed. No tree removal or other vegetation manipulation is proposed 
with this action. ~ 

2002 Revised Land and Resource Management PHan, Chugach Nationa! Forest 

The Revised Forest Plan (USDA Forest Service 2002), as amended, provides a framework that 
guides the Chugach National Forest's day-to-day resource management operations. It is 
reviewed and revised approximately every 15 years. The Naked Island group is managed under 
the Recommended Wilderness management prescription. During preparation ofthis.EA, the wo 
alternatives are designed to be consistent with the 2002 Revised Forest Plan (USDA 2002). The 
USFS prepared a Forest Plan Consistency Checklist (part of administrative record) to ensure 
that all Forest Plan standards and guidelines were considered and/or integrated into the design of 
the project or were incorporated as mitigation measures. The Recommended Wilderness 
Management Area is managed to maintain and protect the existmg wilderness character. The 
ecological desired conditions stipulate that the area would be largely unaffected by human 
activity and dominate the area. The Recommended Wilderness Management prescriptions allow 
for treatments or measures to be taken on exotic animals to minimize impacts on ecological 
processes. 

MOST RECENT RESEARCH AND STUDIES 

• 

Considerable pigeon guillemot research has been conducted in PWS, particularly since the • 
EVOS in 1989. Most recently, three reports, building upon prior research and studies have 
been completed. These reports represent the most recent information on the pigeon guillemot 
population at the Naked Island group as well as predation by mink. Please refer to these 
reports for more detailed presentation of data, analysis, and findings. Lastly, please refer to the 
Literature Cited section for a complete listing of all materials used during preparation of this EA. 

Why Aren't Pigeon Guillemot in PWS, Alaska Recovering from the Exion Valdez Oil Spill? 
Kirsten S. Bixler. A THESIS. Submitted to Oregon State University the requirements for the 
degree of Master of Science. July 2010. 

Exxon Valdez Oil Spill: Restoration Project Final Report. Pigeon Guillemot Restoration 
Research in PWS, Alaska Restoration Project 10070853 Final Report. Kirsten S. Bixler, 
Daniel D. Roby, David B. Irons, Melissa A. Fleming, and Joseph A. Cook. November 
2010. 

MtDNA and Microsatellite DNA Provide Evidence of Fur Farm An~cestry for American 
Mink Populations in PWS. Melissa A. Fleming and Joseph A. Cook. February 2010. 

18 • 



• 

• 

• 

CHAPTER2: ALTERNATIVES, 
INCLUDING THE PROPOSED ACTION 

INTRODUCTION 

This chapter describes two alternatives, No Action and the Proposed Action. Alternative B: 
Proposed Action-Control of Predatory Mink was selected as the preferred alternative as a result 
of the environmental planning process. Ten other alternatives were considered and rejected. 
Rationale for their not being considered further is provided. Under either alternative, the Naked 
Island group would remain as part of the Chugach National Forest and managed under State 
and Federal regulations for currently permitted public uses, including trapping, hunting, 
wildemess recreation, and other activities. The Naked Island group would continue to be 
managed as a wilderness study area to maintain and protect the existing wildemess character. 
While there would be a temporary presence, all precautions would be taken to use minimum 
tools and prevent natural and cultural resource impacts. 

ALTERNATIVE A: NO ACTION - CURRENT MANAGEMENT 

No management action to control or reduce mink would be taken under this alternative. 
Nesting pigeon guillemot would still persist at ~ ~ 00 birds, greatly reduced from the 1,000 
adult/breeding birds observed prior to the I 989 EVOS (see Table 1) and other seabirds would 
still persist at the Naked Island group but in greatly reduced numbers. Pigeon guillemot would 
remain on the EVOS Trustee Council "not recovering" list for PWS. 

Cost of Alternative A 

No new additional costs. 

ALTERNATIVE B: PROPOSED ACTION- CONTROL OF PREDATORY MINK 

The purpose of the action is to remove pigeon guillemot from the EVOS Trustee Council "not 
recovering" list by restoring the current ~1 00 pigeon guillemot population at the Naked Island 
group (Irons pers. comm.) to the 1,000 adult/breeding birds observed prior to the 1989 EVOS 
a~d recover pigeon gu illemot in PWS. 

Mink are the primary predator responsible for pigeon guillemot declines and will be removed 
from a 500 m buffer around current and potential (past) nesting pigeon guillemot colonies 
(Figures 5 and 7). Up to 250-300 mink may be removed during this five year effort. 
Management actions will begin in January (with snow covering the ground) and be completed by 
May for up to five years. Trapping will occur prior to the arrival of breeding birds and only very 
limited and discrete actions will occur after mid to late May, when peak numbers of pigeon 
guillemots are present (Kuletz and Oakley 1994) to avoid disturbance to mating and nesting 
birds . 
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Nests will be monitored for a five year period each breeding season, June to August, to 
determine reproductive success parameters, brood size, and predation rates 'by mink as part of 
this action. All accessible burrows would be checked initially in early June to determine if egg(s) 
are present. Beginning late in incubation, nests will be checked every 5-1'0 days. Nest checks 
will terminate when nestlings fledge or it has been positively determined that the nesting attempt 
failed. ' 

At-sea surveys of pigeon guillemot populatioq size will be monitored as part of an ong<;~ing and 
separate effort from this action. Birds will be counted in late May 9r early 'June. Pjgeon 
guillemot at-sea survey methodology and design will remain identical to that of post spill , 
surveys conducted by the U. S. Fish and Wildlife using small boats. Birds will be recoraed on 
either side, ahead of, and above t,he vessel and within 100 m of shore. 

After three years, chick predation by mink will pe greatly reduced or eliminated., Pigeon 
guillemot productivity Will increase to 0.5 chicks fledged per nest or greater and nesting bird 
numbers will be stable or begin to increase slightly to 10 percent. After five years of reducing 
mink populations it is expect~d that the pigeon guillemot will increase the, current 1 00 breeding 
birds (model baseline) to ~ 110 _to ~ 130 birds, allowing for a population of~ 250 or more birds by' 
year 10 and attainment of ~1,000 breeding bird objective by year 20 or earlier (see Table 1). 

Mink abundance will be assessed by numbers of tracks observed in the area, by catch per unit 
effort (number caught per trap-night), or by the use of bait stations with track plates or cameras 
placed along isl~md shoreline. As mink nunibers decline the c~tch per unit effort will decline. 
Mink fur samples will be taken for possible future DNA analysis. Age, sex, and diet from 
stomachs and perhaps, stable isotopes 'of mink would be asses~ed. This information would be 
collected and analyzed to provide a greater understanding of pigeon guillemot and mink in PWS. 

Carcasses of mink will be frozen and placed in a tamper-proof container and removed from the 
Island every two to four weeks. Carcasses will be donated to research organizations fqr 
additional genetic and other study or to permanent archives in public museums or universities, 
whenever feasible. There i's also the opportunity to provide carcasses to Native Alaskans for their 
cultural programs. Not all carcasses may be donated and some carcasses may not be salvageable_ 
(spoilage, unable to retrieve, scavenging by other animals, etc.) C:arcasses that are taken off 
island but cannot be salvaged for donation may be disposed of in a city landfill. 

No tree removal or vegetation manipulation is proposed with this action. No exotic plants or 
animals will be introduced. All project and personal equipment will be cleaned prior to transport 
into PWS. Mainland storage/staging areas of equipment would avoid weeds, like common 
dandelion (Taraxacum officmale) or slugs (Onch1dzacea and Soleolifera). All personnel will 
clean equipment (boots, packs etc.) prior to transport to PWS. Sites will be surveyed throughout 
the project for invasiye speci_es. 

If after five years pigeon guillemot are "not recovering" because of mink predation, the program 
would be reevaluated: A new environmental planning effort may be co~sidered and other 
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alternatives considered. A proposed action could be developed to address the depredation of 
pigeon guillemot by mink and include a new environmental analysis. 

If after five years pigeon guillemot are "recovering" and there is no mink predation, the recovery 
of pigeon gui llemot would be documented by a separately funded, ongoing 15-year, boat-only 
based pigeon guillemot population monitoring program to enumerate and track pigeon guillemot 
numbers breeding at the Naked Island group. This monitoring program will be established and 
funded through the EVOS Long Term Monitoring Program. 

Mink Removal Methods 

Trapping 

Trapping would be the primary method used to reduce mink and would occur for a five year 
period through a three to five month effort each January to May, a period of heavy snow and the 
mink mating season (Bones et al. 2007). Trapping activities will cease by mid to late May when 
peak numbers of pigeon guillemots are present and courtship begins (Kuletz and Oakley 1994). 
Lethal body grip traps will be the principal trap type. Approximately 100-500 traps will be 
placed in groups of one to five within 500 m of nest sites and checked daily, weather permitting. 
Traps will be secured with a wire to deadwood, rocks, roots, or trees less than 50 years old no 
greater than five inches in diameter. Trap wires will be attached loosely to the trees to prevent 
any tree damage. Bait, likely herring, will be purchased or caught and stored in tamper-proof 
containers . 

The precise timing of trapping will be determined by evaluating data collected during trapping 
(e.g., trapping success, trapped animal sex and age class). If the specified objective is not being 
achieved, restoration methods or actions could be altered as per agreement with all parties 
involved. 

The Association ofFish and Wildlife Agencies (AFWA) best management practices will be 
utilized to determine trapping methods. Trapping efforts will be monitored throughout the active 
trapping period to ensure maximum trapping effectiveness and to minimize or eliminate non­
target take. APHIS-WS will implement the management program under a funding agreement 
with the USFWS. An estimated nine to 12 experienced wildlife specialists will conduct mink 
removal efforts for the project duration. Protocols and methodologies for mink removal will be 
agreed upon by USFWS and APHIS-WS, prior to implementation. 

Shooting 

Firearms, using non-toxic ammunition, could also be used to remove mink. Shooting is a 
highly species-specific method, as positive identification is made prior to shooting. Shooting 
would be conducted primarily from January to May, prior to the first week of June when 
maximum numbers of pigeon guillemot occur (Oakley and Kuletz 1994). Firearms with sound 
suppression would be used to remove mink from around the breeding colonies after pigeon 
guillemot arrive, if required . 
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Dogs, trained for hunting mink, and their handler may be used on separate occasions to locate 
trap-shy mink. Dogs would be monitored and leased or under voice control of their handler at 
all times, when not kenneled. Dogs would be kenneled on land or on a boat. Dog food would 
be kept in a tamper-proof container. Dog feces would be transported off-site. 
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Potential Pigeon Guillemot 
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Figure 5. Locations of potential pigeon guillemot colonies based on sightings of breeding birds 
on the water (red dots) at the Naked Island group . 
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Figure 6. Map of Naked, Storey and Peak Islands showing three potential camp sites, Camp A1 -
North Camp, Camp B 1 - Cabin Bay and Camp C 1 -Bass Harbor All three camps would be 
used in winter and Camp B1- Cabin Bay would also be used in summer. 
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• Boat or Land Based Trapping Options 
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• 

A boat or land based trapping option exist for housing trappers during the January to May trapping 
period. A thorough review of all details and advantages/disadvantages of each option would occur 
prior to the initiation of mink removal. The trapping program is identical for either option. APHIS­
WS will follow all requirements agreed to by all parties. The ADF&G will issue appropriate 
permits for the take of mink, while the USFS will issue a special use permit for temporary land­
based camping and associated activities on USFS lands during the trapping and monitoring 
program. All operational details specified in the special use permit will be according to the Forest 
Service Handbook, FSH 2709 - Special Uses. A Minimum Requirements Decision Guide will be 
utilized during all project phases to minimize effects on the wilderness character of the Nellie 
Juan-College Fiord Wilderness Study Area. All camp sites will be surveyed for archaeological and 
cultural resources prior to permit issuance. 

Option 1: Boat Based 

One or two support vessels would provide lodging and food during the trapping period from 
January to May for five years under this option. Nine to twelve wildlife specialists would stay on 
one or two support vessels for perhaps one to two weeks on six to ten occasions during the five 
month period. Support vessels would have a boat crew present. Small boats would provide 
access from the support vessel to Storey, Peak, and Naked Islands to conduct trapping 
operations. No temporary field camps or caching of supplies would be required on the islands for 
trapping activities . 

Summer restoration monitoring/research staff would use campsite B.l during May- August for 
five years. The camp would be utilized by two to four research staff for the entire summer and 
the camp would be located along the coastline beach within ~50 m of the high tide line. This 
activity is covered by a previously issued USFS Special Use Permit. On-site storage of supplies 
is allowed under this permit. Please note that the current permit is not part of the proposed action 
but rather an ongoing monitoring program. 

Additional details agreed to by all parties would be part of the APHIS-WS funding Agreement 
and approved by the USFS during the permitting process if this option is selected. 

Cost of Alternative B Boat Based 

$1.0 million -National Fish and Wildlife Foundation 
__L2 million - EVOS Trustee Council 
$2.2 million - Total (five years) 

Option 2: Land Based 

One to three temporary winter field camps located at Camp A.1-North Camp, Camp B.1- Cabin 
Bay, and Camp C.1 -Bass Harbor (Figure 6) for three to four wildlife specialists each (total of 
nine to 12 wildlife specialists) would be established for the five month period. A support vessel 
would ferry supplies and resupply, as necessary. Field camps would be utilized as long as from 
January to May for five years under this option. It is likely that wildlife specialists would be 
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present or one to two week period on six to ten occasions during the five month period. No on­
site storage of supplies would occur on the islands at these camp locations unless approved by a 
USFS special use permit. 

Summer restoration monitoring/research staffwould use campsite B. I during May to August for 
five years. The camp would be utilized by two to four research staff for the entire summer and 
the camp would be located along the coastline beach within ~50 m of the high tide line. This 
activity is covered by a previously issued USFS Special Use Permit. On-site storage of supplies 
is allowed under this permit. 

Each camp in summer and winter would consist of a Weather port® structure (approximately four 
by seven m) for field operations (generator, fuel, oil, and battery storage); three or four 
approximately two m2 tents for sleeping; and possibly one additional approximately three m2 
storage tent. Each camp would have a small inflatable boat, anchored off shore. Each camp would 
have an approved fuel storage area with a containment system. 

• Camp locations would be approved by the USFS. 
• Camps would be resupplied and garbage and human wastes removed every two to four 

weeks, weather allowing. 
• All tents would be located on wooden platforms. 
• Oil stoves would be used for heat. 
• If needed, boardwalks would be used to prevent soil and vegetation damage. 
• All food would be stored in tamper-proof containers 
• Human/ dog waste and all garbage would be contained in barrel or portable container and 

removed from the island. 
• No fires would be allowed except by USFS special use permit. 
• Winter camps would be placed on frozen ground or snow to prevent impact to vegetation. 
• Boardwalks would be used, if necessary, to allow easy walking on the snow trails and to 

prevent vegetation damage during periods of no snow. 
• Camps would be disassembled, removed, and stored off site during the off season to 

preserve wilderness character of the Naked Island group, unless permitted by a USFS 
special use permit. 

• Terms and conditions of the field operations, as well as stipulations to ensure to minimal 
environmental impact, would be outlined by a USFS special use permit. 

If this option is selected, additional details agreed to by all parties would part of the APHIS-WS 
funding Agreement and approved by the USFS during the permitting process. 

Cost of Alternative B Land Based 

$0.9 million -National Fish and Wildlife Foundation 
__1Q million - EVOS Trustee Council 
$1.9 million - Total (five years) 
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• ALTERNATIVES NOT CONSIDERED IN DETAIL 

During preparation of the Restoration Project Report for the EVOS Trustee Council, it was 
important to explore all alternatives with potential for the recovery of the pigeon guillemot 
population. The final report, published in November 20 I 0, is the most recent analysis of a range 
of alternatives for "recovering" pigeon guillemot. 

Bixler et al. (20 1 0) analyzed a wide range of alternatives in detail and provided the final report 
to the EVOS Trustee Council, most of which are presented below. The alternatives presented 
below represent alternatives that were considered, analyzed, and found not to be feasible for 
"recovering" the pigeon guillemot population at the Naked Island group and were therefore not 
recommended. 

Removal of Mink 

Complete removal of mink over a five year period from the Naked Island group would be 
undertaken in this alternative. This alternative was in the original proposal and was commented 
upon by the public. Circumstantial evidence exists that mink may have been introduced at the 
Naked Island group, but without conclusive documentation. Additional information can be found 
at Irons et al. (2013). In the final report to the EVOS Trustee Council, complete removal of mink 
was recommended, but uncertainty that mink are native or introduced has resulted in eliminating 
this alternative. 

• Mink Translocation/Relocation 

• 

Translocation/relocation of mink from the Naked Island group to other locations was considered, 
but rej ected for a number of reasons. Mink populations are well established in PWS and other parts 
of Alaska and all mink habitat is occupied by existing mink populations. Relocation of mink has 
the risk of introducing disease and parasites to new and uninfected locations. Additionally, 
relocated mink would have to establish food sources and shelter in an unfamiliar environment, 
already occupied by mink. In the winter time, relocated mink have little time to find shelter or food 
and would most likely perish. ADF &G transplant policy sets strict guidelines for wildlife 
transplants to, within, or from the state (ADF&G 2013). Transplanting mink from the Naked Island 
group to other locations would not meet ADF&G standards or criteria for a transplant program. 

Nest Boxes to Enhance Nest Site Availability 

Pigeon guillemot nest boxes would be installed on cliff faces inaccessible to mink. Boxes would 
be placed in the immediate vicinity of either current or historical nesting locations (Figure 6). A 
few nest boxes were installed at the Naked Island group during the late 1990s, but there was low 
incidence of use (Irons; pers. obs.), most likely because there was an abundance of natural cavities 
available. No evidence exists that pigeon guillemot at the Naked Island group are limited by the 
availability of nesting habitat. This alternative was not pursued because nest box installation would 
most likely be an ineffective restoration technique, requiring extensive maintenance. Nest boxes 
would deter from the wilderness character of the site . 
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Protective Fencing of Nest Sites 

Protective fencing would be used to reduce predation by mink of pigeon guillemot. This 
alternative was not pursued because gaps larger than one inch in the fence (Boggess 1994) on 
talus slopes and cliffs are not practically avoidable and mink can easily swim around any fence, 
unless the fence completely encloses the nesting area. Fencing of numerous dispersed nesting 
sites would be impractical and fencing would impact pigeon guillemot movement within the 
nesting area. Fencing would deter from the wilderness character of the site. 

Mink Behavioral Modification 

No registered chemical repellents or known effective frightening devices to modify the behavior 
of mink near pigeon guillemot nests exist (Boggess 1994, NWRC 2008). 

Control Avian Predators of Pigeon Guillemot Nests 

Avian predation of pigeon guillemot is very limited and not a significant mortality factor (Oakley 
and Kuletz 1979). Avian species considered, included the common raven (Corvus corax), 
northwestern crow (Corvus caurinus), and black-billed magpie (Pica pica). 

Combination of Nest Boxes and Control of Predator Populations 

Nest predators of pigeon guillemot (i.e., mink, raven, crow, and magpie) would be culled and 
nest boxes would be installed at the Naked Island group. Actions taken include suppression of 
the mink population, construction and installation of nest boxes, and lethal control of avian 
predators. This alternative was not pursued for the same reasons each scenario was dropped as 
viable option on its own. Due to flaws in each action (see previous alternatives) would not be 
lessened by the combination of alternatives, and a combined approach would not lead to 
significant improvements ofthe population of pigeon guillemot at the Naked Island group. 

Use of Toxicants 

There are currently no chemical agents registered by the U.S. Environmental Protection Agency 
for the control of mink (Boggess 1994, NWRC 2008), Further, This alternative was not 
considered further because poisoning or secondary poisoning of non-target species (Courchamp 
et al. 2003, Moore et al. 2003) such as river otter and bald eagle would be unacceptable. 

Shooting 

Shooting of mink as a single technique for population reduction is not effective because oftheir 
nocturnal habits (Boggess 1994, Courchamp et al. 2003), although it is maintained as a limited 
secondary treatment option under the proposed action due to possible disturbance to nesting 
birds. 
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Other 

Other means of biological control, such as virus vectored immune-contraception, have yet to be 
fully developed (Courchamp and Cornell 2000; Macdonald and Harrington 2003) and might pose 
an irreversible danger to the viability of mink and other closely-related native furbearers (e.g., 
American marten) outside of the Naked Island group . 
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CHAPTER 3: AFFECTED ENVIRONMENT 

INTRODUCTION 

The Naked Island group, a cluster ofthree small islands with about 100 km of shoreline, is 
located in western PWS, a sub-arctic, inland sea connected to the Gulf of Alaska. PWS is 
approximately 1,000 km2 in size and is bounded by the Chugach and Kenai mountains. PWS is a 
complex fjord estuarine system with about 5,000 km of coastline and is characterized by rugged 
coastal mountains, glaciers, sheltered waters, and forested islands which offer relatively pristine 
maritime habitats. Productive inter-tidal lands, estuaries, and mature coastal forests support a 
diverse assemblage of terrestrial and marine wildlife species. PWS provides habitat for seabirds, 
waterfowl, shorebirds and marine mammals, and upland habitat for birds and mammals. The 
wealth of abundant wildlife has drawn people to the area for thousands of years. 

The Naked Island group consists of three main islands: Naked Island (38.6 km2
), Storey Island 

(7.2 km2
), and Peak Island (6.1 km2

). The islands are isolated, being 75 km from Valdez and 
Whittier and 90 km from Cordova. The bays ofNaked Island, and the passages between it and 
the two neighboring islands, Peak and Storey, form an expanse ofwater that is less than 100m 
deep. Near shore habitat is characterized by numerous bays and passages with shallow shelf 
habitat (<30m) radiating about one km from shore. Island shorelines are characterized by low 
cliffs and cobble or boulder beaches. High, steep, exposed cliffs occur along portions of the 
eastern shores of the Naked Island group. Naked Island is the highest at 371 m. All ofthese 
islands are part of and managed by the Chugach National Forest and is managed as wilderness . 

CLIMATE 

The Naked Island group experiences a cool maritime climate with moderate temperatures and 
extended periods of clouds and fog with abundant precipitation ranging from 2.5 m to 3.0 m 
annually. The highest amount of precipitation generally occurs in the late summer and fall , and 
the lowest amount occurs in the spring and summer. Snow falls at all elevations between mid­
October and mid-May and may persist for long periods at sea level. About ten percent of total 
annual precipitation falls as snow along the coast. Snowfall can occur anytime from September 
to June and can be highly variable ranging from a few inches to several feet. 

Temperatures average -7 to -3 °C in January and 12 to 13 °C in July. January is the coldest 
month with an average temperature of -6 °C. The Naked Island group has temperate cold and 
warm seasons. Temperatures do not vary much between day and night. Winter has prolonged 
freezing. April generally has the most sunshine. June is the driest month with rainfall and other 
precipitation peaking around October. Low pressure storms in PWS generally come from the 
southeast. Permafrost is absent. 

The Naked Island group is located in Alaska' s South-central Intrastate Air Quality Control 
Region that includes the PWS area. The air quality meets state standards for visible and 
particulate air quality. Potential air contamination sources are far away (communities ofValdez, 
Seward, and Cordova) or from marine and air traffic. No prescribed burning occurs and high 
precipitation and cool summer temperatures preclude wildfire. 
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• VEGETATION, GEOLOGY, AND SOILS 

• 

• 

The Naked Island group is within the Pacific Gulf Coastal Forest-Meadow Province and the 
Northern Gulf of Alaska Fiord lands ecological region. Shoreline habitats transition rapidly from 
beach habitat to a temperate rainforest intermingled with muskeg vegetation. All islands are 
forested to their summit, mostly with Sitka spruce (Picea sitchensis) and western hemlock 
(Tsuga heterophylla). Common understory species include blueberry (Vaccinium sp.), 
salmonberry (Rubus sp.), devil 's club (Oplopanax horridus), yellow skunk cabbage (Lysichiton 
americanus), deer fern (Blechnum spicant), lady fern (Athyriumfilix-femina), bunchberry 
(Cornus canadensis), and foam flower (Tiarella trifoliate). Common shrubland and herb land 
species include: salmonberry (Rubus spectabilis), crowberry (Empetrum nigrum), bog blueberry 
( Vaccinium uliginosum ), cranberry ( Vaccinium sp. ), deer cabbage (Nephrophyllidium crista­
galli), luetkea (Luetkea sp.), sedges (Carex sp.), sphagnum mosses (Sphagnum sp.), tufted 
hairgrass (Deschampsia cespitosa), and seaside sandplant (Honckenya peploides). 

Naked Island shorelines are rocky and consist of cliffs, broken cliffs, and escarpments 
interspersed with boulder beaches. Diurnal tide ranges are 3.1 to 3.7 m. 

A 9.2 magnitude earthquake occurred in the Gulf of Alaska on March 27, 1964 (the Good Friday 
Earthquake). Warping of the crust during this tectonic event resulted in uplift in the eastern 
pottion of PWS and subsidence in the western portion. A maximum uplift of over 9.0 m occurred 
on Montague Island. The area around Whittier experienced 1.8 to 2.4 m of subsidence (USDA 
2005). The Naked Island group experienced an uplift of about 1.2 m, permanently exposing 
nearly half of the intertidal zone (Johanson 1971) and altering both the shoreline and shallow 
near shore habitat. 

Geologic, geophysical, and geochemical investigations have been conducted to evaluate the 
mineral resource potential of the Chugach National Forest. No oil or extractable mineral 
resources have been documented at the Naked Island group. 

WATER RESOURCES 

Streams at the Naked Island group are very short. Because of the marine influence, heavy 
precipitation, and mild temperatures, stream flows are predominantly controlled by rainfall 
runoff, although snowmelt runoff occurs in the spring. Peak flow events during fall rainstorms 
are generally larger than peak flows from snowmelt runoff. Wetlands associated with swamps, 
bogs, ponds, and floodplains, comprise the majority of wetlands at the Naked Island group. 

Water quality is very good, with nearly pristine conditions as a result of the isolation and lack of 
development at the Naked Island group. The small streams generally have very low sediment 
loads. Human impacts on water quality are predominantly limited to the coastal areas, where 
most activities occur . 
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WILDLIFE 

The Naked Island group landscapes and offshore waters provide habitat for variety of wildlife, 
including passerine birds, waterfowl, shorebirds, seabirds, and mammals. Federally listed 
endangered or threatened species that may potentially occur at the Naked Island group shorelines 
or offshore waters include Steller sea lion (Eumetopiasjubatus), Steller's eider (Polysticta 
stelleri) , humpback whale (Megaptera novaeangliae) and North Pacific right whale (Eubalaena 
japonica). The Naked Island Group provides habitat for one management indicator species 
identified in the Chugach National Forest Revised Land and Resource Management Plan (USDA 
2002): the black oystercatcher (Haematopus bachmani). The Naked Island Group also provides 
habitat for special interest the bald eagle, marbled murrelet, Townsend's warbler (Setophaga 
townsendi), and river otter, and Sitka black-tailed deer (Odocoileus hemionus sitkensis) (USDA 
USFS 2002). The pigeon guillemot is now the only marine bird species in PWS listed as "not 
recovering" by the EVOS Trustee Council's Injured Resources List (Bixler et al. 201 0; 
EVOSTC 2010). 

A complete inventory of birds, mammals, fish, and amphibians at the Naked Island group has not 
been conducted and it is presumed the species present at the Naked Island group are 
representative of those within PWS and species expected on a remote and isolated island group. 

Birds 

The Naked Island group was at one time the single most important breeding location for pigeon 

• 

guillemot in PWS. In 1972, one quarter of the Sound-wide population of guillemot was counted •• 
there, though these islands include just two percent ofthe total shoreline in the Sound (Isleib and 
Kessel1972) . Of the 4,000 pigeon guillemot nesting in PWS in 1989, 1,000 were found at the 
Naked Island group (Bixler et al. 201 0). 

Pigeon guillemot numbers have been monitored at the Naked Island group since 1978 under 
special use permits issued by the USFS. The monitoring is ongoing and will continue for another 
20 years. Pigeon guillemot surveys in 1979 counted 1,871 birds (Oakley and Kuletz 1996, G. 
Golet, USFWS unpubl. data). The pigeon guillemot breeding population at the Naked Island 
group has declined by more than 90 percent during the last 20 years (Irons et al. 2013). From 
1990 to 2008 pigeon guillemot censused at the Naked Island group have declined from 1,124 
birds observed in 1990 to 101 birds observed in 2008 (Bixler et al 201 0). In 2008, only 17 pigeon 
guillemot nests were found. In one area only four nests were found where 124 nests were found 
in 1997 (Go let unpubl. data). Figure 6 shows the historical locations of pigeon guillemot colonies 
and Figure 7 shows the locations of observed individual pigeon guillemot in 20 12. Parakeet 
auklet no longer nest and tufted puffin and horned puffin nest in greatly reduced numbers. 
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• Figure 7. Locations of historical pigeon guillemot colonies at the Naked Island group (yellow 
dots). 

Common seabirds at the Naked Island group include marbled murrelet, black-legged kittiwakes 
(Rissa tridactyla), glaucous-winged gull (Larus g/aucescens), fork-tailed storm petrel 
(Oceanodromafurcata), mew gull (Larus canus), tufted puffin, Arctic tern, common murre 
( Uria aa/ge) pelagic cormorant (Phalacrocorax pe/agicus) and pigeon guillemot. Common sea 
ducks, loons, and grebes in PWS include: harlequin duck (Histrionicus histrionicus), Barrow's 
goldeneye (Bucephala is/andica), scoter (Me/anitta spp.), long-tailed duck (Clangula hyemalis), 
bufflehead (Bucephala albeola), common loon (Gavia immer), pacific loon (Gavia pacifica), 
red-throated loon (Gavia ste/lata), red-necked grebe (Podiceps grisegena) and homed grebe 
(Podiceps auritus). 

Breeding and wintering populations of black oystercatchers and migrating or wintering 
populations of black-bellied plover (Pluvia/is squatarola), black turnstone (Arenaria 
melanocepha/a), surfbird (Aphriza virgata), marbled godwit (Limosafedoa), western sandpiper 
(Calidris mauri), dunlin (Calidris a/pina), and rock sandpiper (Calidris ptilocnemis) may be 
found on marine shorelines. 

Common landbirds are the blackpoll warbler (Dendroica striata), chestnut-baked chickadee 
(Poeci/e rufescens), hermit thrush (Catharus guttatus), fox sparrow (Passerella iliaca), orange 
crowned warbler Oreothlypis ce/ata), pine siskin (Carduelis pinus), ruby-crowned kinglet 
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(Regulus calendula), tree swallow (Tachycineta bicolor), olive-sided flycatcher (Contopus 
cooperi), and varied thrush (Ixoreus naevius). Other landbirds include black-billed magpie, 
common raven, and nmthwestern crow. Bald eagles are common. 

Mammals 

The Sitka black-tailed deer (Odocoileus hemionus sitkensis) was introduced to islands in PWS in 
the 1950's (ADF&G 2006) including the Naked Island group. Small mammals at the Naked 
Island group include meadow vole (Microtus pennsylvanicus), red squirrel (Tamiasciurus 
hudsonicus), and northern red-backed vole (Myodes rutilus). 

Carnivores found at the Naked Island group include mink, river otter and sea otter (Enhydra 
lutris) . Neither American marten nor weasel has been documented at the Naked Island group 
(Irons et al. 2013). Mink were first documented on the island group in the mid-1990 's (Bixler et 
al.1990). Anecdotal evidence exists that past Naked Island group residents released mink in the 
1970' s to establish a population for trapping, but that the population did not grow much until the 
1990's (Bixler et al. 
2010; Irons et al. 2013). Although mink predation was not a recorded cause of pigeon guillemot 
nesting failure at the Naked Island group during studies in the late 1970s and early 1980' s, mink 
predation on guillemot nests was frequently recorded by the mid-1990's (Hayes 1995, Golet et 
al. 2002). 

Common marine mammals include Dall's porpoise (Phocoenoides dalli), harbor seal (Phoca 
vitulina), humpback whale, killer whale (Orinus orca), minke whales (Balaenoptera 
acutorostrata), and sea otter. The endangered Steller sea lion is also present. PWS is within the 
range of the North Pacific right whale. 

Amphibians 

No amphibians are known to occur at the Naked Island group. 

Fisheries 

Capelin (Mallotus villosus), Dover sole (Solea solea), lingcod (Ophiodon elongatus), Pacific 
herring, Pacific sand lance, smelt (Osmeridae spp.), walleye pollock (Theragra chalcogramma), 
Pacific cod (Gadus macrocephalus), and other species common to PWS are found in the waters 
surrounding the Naked Island group and most are fed on by pigeon guillemot. Three small pink 
salmon (Oncorhynchus gorbuscha) streams are located at the Naked Island group, two on 
western side ofNaked Island, and one on the southern side of Peak Island. Coast range sculpin 
(Cottus aleuticus) and tide pool sculpin (Oligocottus maculosus) are found in Naked Island 
waters and are foraged by mink. 

Wilderness 

The Naked Island group is located within a congressionally designated wilderness study area. In 
1980, the Nellie Juan- College Fiords Wilderness Study Area (WSA) was created by the 
Alaska National Interest Lands Conservation Act (ANILCA), and includes the Naked Island 

34 

• 

• 



• 

• 

• 

group within its boundaries. Forest Service Region 10 policy directs the Chugach National 
Forest to manage the WSA in a way that does not impair the WSA from being designated by 
Congress as wilderness in the future. The area is managed to maintain the wilderness character 
to provide for natural landscapes and processes and for the public enjqyment of solitude, 
education, and primitive recreation such as hunting, fishing and camping, among other values. 
These values are measured through f~mr qualities. untrammeled, natural, undeveloped, and 
outstanding opportunities for solitude and primitive or unconfined recreation. 

CULTURAL RESOURCES I 

lP're-lb.istory 

Archaeological investigations show. that the Chugach (Sugpiag) people have occupied the PWS 
area for thousands of years, from the time when the Sound was still largely covered by glaciers 
during the last ice age (CAC 2012). The Chugach liyed in rectangular bark or plank houses along 
the shoreline in permanent settlements and traveled to temporary summer fish camps located 
along salmon streams. The Chugach subsisted on fishery resources, marine mammals, and 
shellfish supplemented with birds, land mammals, berries, and plants. Eight groups (Chenega, 

·Montague Island, Nuchek, Shallow Water, Eyak, Gravina Bay, Tatitlek' and Kiniklik) numbering 
500 to700 individuals were well established throughout PWS. Because of the isolated and remote 
nature of the Naked Island group, it is probable that prehistoric use was transitory and related to 
hunting and gathering activities. Permanen~ settlement was unlikely . 

Prehistoric archaeological sites in PWS date from with~n the, past 4000 years and encompass 
three cultural phases. The Uqciuvit phase is identified with dates ranging from 4000-2500 B.P., 
the. Palugvik ph~se with dates ranging from 2500-900 B.P., and the Chugach_phase with dates , 

' ' 
ranging from 900-200 B.P. (Yarborough 2000). The protohistoric period dates between A.D. 
1741, when Vitus Bering made landfall on Kayak Island, and A.D. 1778, when Captain ~ames 
Cook made direct contact with Native inhabitants ofPWS. 

Archaeological surv~ys cortducted at the Naked Island group were primarily~in.associatwn with 
the Exxon Valdez Oil Spill Cleanup efforts. New sites were documented during this time and 
known sites were monitored in an active program. Monitoring of known sites and additional 
small scale surveys have been conducted in recent years by USFS archaeologists in association 
with permitted activities. ' 

The USFS determined the proposed f1.c1ion alternative specific to removal of mink would cause 
no affect to historic properties per Appendix B of the Programmatic Agreement among the 
U~FS, Alaska Region, the Advisory Council on Historic Preservation, and the Alaska State 
Historic Preservation Officer regardingHeritage Program Management on National Forests in 
Alaska''(USDA 2010).; and therefore did not conduct any surveys specific to the proposed action. 
However, a cultural resource survey ofthe proposed campsites was conducted and no,cultural 
resources that could ,be considered as eligible for inclusion in the National Register of Historic · 
Places were identified (USFWS 2013). 

History 

The Chugach were the first Alaskans to meet the European explorer, Vitus· Bering, who came to 
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Alaska at Kayak Island in 1741 under the Russian flag. Bering was follow,ed in 1779 by the 
British explorer James Cook. Spanish expeditions occurred under Inacio Aretega in 1779 and 
Salvador Fidalgo in 1790, and in 1791 another Brit1sh expedition to PWS was undertaken by 
George Vancouver. From 1785 to 1867 the Russians established settlements and developed the 
fur trade. Smallpox epidemics in 1837 and 1885 decimated the Chugach people. 

In 1867 Alaska was purchased from Russia by the United States. Resource exploitation 
continued. Gold and copper mines were developed. Salmon canneries were established and 
railroads constructed. With the decline of sea otter, commercial fox farms developed in the late 
1890's. 

By the tum of the century, fox farms were increasingly common in south-central and 
southeastern Alaska. In 1900, '3 5 islands were being leased from .the government. In southeast 
Alaska an island could be leased from the USFS for as little as $25 a year (AHF 2012). 
Beginning in 1903, fur prices bottomed out and many islands were abandoned. Prices remained 
low for a decade; during this early period, many raised foxes as breeding stock and began selling 
them to newly established fur farms in the U.S. 

• I 

fu 1913, the popularity of furs (and their prices) started to rise. For the next 15 years fur farms­
particularly those that raised blue foxes,-became increasingly popular. The height of popularity 
was reached in 1931, when 431 A,laska fur farm licenses were issued (Paul2009), although 
according to Isto (2012) 622 private farm owners were identified by at least one government 
-agency in 1929. Though fox farming was carried on in many parts of Alaska, it was most 
common in the coastal areas, where salmon, harbor seals, sea lions, porpotses, whales, and other • 
marine food sources were available. The best fox farming sites were small offshore islands, 
where pens and feed houses were largely unnecessary (Cook and Norris 1998). Approximately, 
73 islands were stocked with foxes in the Gulf of Alaska and PW~ (Paul 2009). 

In 1924, the Bureau of Biological Survey identified 21 mink farms- almost all in southeast 
Alaska and by 1929 there were 153 mink farmers (Isto 2012). Following World War II only 

_ about 60 fur farms survived in Alaska and most were mink farms. USFS fur farm permits 
declined to eight in 1955 and by 1955 31 fur farmers were active in Alash and most raised 
mink. Only two fur farms permits were issued in the Tongass and Chugach National Forests 
in 1959 (Isto 2012). In the late 1970's increases in mink pelt prices brought renewed 
interest in mink farming. and started four new fur farms (Isto 2012). In 1993 the last fur 
farm in Alaska closed. 

The Naked Island group was the site of arctic fox fur farms for more than 50 years. In 1895 Jim 
McPherson established a fur farm on Peak Island as did Fred Liljegren on Storey Island (Lethcoe 
and Lethcoe 2001). As the pioneer fox farmers retired or died; their children continued the farms. 
Alice Clock at Peak Island was the daughter of Capt. Jim McPherson, while John Beyer on 
Storey Island was the· son of early fur trader, Bill Beyer. His partner, Edwin Liljegren, was the 
son of early prospector and fox farmer, Fred Liljegren. By 1919 fur farms existed on all three 
islands. Mailboat records from the mid 1930's indicated there were five people living on Storey 
Island and 14 on Peak Island, whefe a school existed. The Storey Island fur farm closed in 1944 
and the Peak Island farm closed in 1950. The Naked Island fur farm likely closed in 1950 or 
earlier. 
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Fox were allowed to roam freely and were fed in pens. Pens were closed to capture the fox for 
their pelts. The 1930' s depression, end of World War II, and fashion changes lead to fox farming 
becoming unprofitable. The Naked Island group is now free of foxes for various reasons, 
including starvation after the destruction of bird colonies, the end of feeding by fur farmers , 
disease (Paul2009), or intestinal worms (Lethcoe and Lethcoe 2001). Since 1950, there has been 
no permanent human occupation ofthe Naked Island group. A seasonal use dwelling and 
buildings associated with past fox farming are located on private land on Peak Island. 

RECREATION RESOURCES 

The Naked Island group is used for boating, camping, hiking, deer hunting, and fishing. An 
average of 159 hunters harvested 153 deer annually during the last ten years from the Naked 
Island group during August thru December (ADF&G Harvest Data). Other recreational use is 
probably comparatively light, as the islands are accessible only by water and are located more 
than 75 km from any community within PWS. An average of seven boats per day were counted 
during summer boat transect studies from 2005 to 2007, and no commercially-guided recreation 
use was reported in 201 0 to 2011. Eleven outfitter guide companies are authorized by the USFS 
to use the Naked Island group. One permit holder has a camping permit. Five permit holders are 
authorized guided hunting. Four permit holders are authorized day use (chatter boats) and one 
permit holder is authorized hiking and camping. 

The protected bays on the west and north sides ofNaked Island can provide safe anchorages for 
boats. The Naked Island group is part of the Nellie Juan- College Fiords Wilderness Study Area . 
Ecotourism of the PWS is anticipated to increase and its effect on visitation at the Naked Island 
group is unknown. Visitors ' interest in viewing wildlife, particularly pigeon guillemot, parakeet 
auklet, tufted puffin, and horned puffin, has been a popular activity in PWS for many years. 

SOCIOECONOMIC RESOURCES 

Introduction 

There are five communities that are most closely associated with the Naked Island group in 
PWS. Each community was affected, some more significantly, by the 1964 Good Friday 
Earthquake. Many residents were killed either by the earthquake itself, or by the tsunami which 
followed. The earthquake affected community rebuilding efforts as well as destroying the 
livelihood of many residents. 

Naked Island Group 

The Naked Island group is publicly managed by the USDA, USFS as part of the Chugach 
National Forest. There is one privately owned parcel of land on the SW portion of Peak Island. 
Little or no subsistence hunting and trapping occurs because of the logistics of getting to the 
islands from a village. 
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Chenega Bay Viliage 

Chenega is located on Evans Isl~d at Crab Bay, 67.5 km southeast of Whittier and is 167.5 air 
km southeast of Anchorage and 80.5 km east of Seward. The village has a total area of75 square, 
km, ofwhich, 74.5 square km of it is land and 0.75 square km (1.2 percent) is water. Winter 
temperatures range from ~8 to -2 °C. Summer temperatures range from nine to 17 °C. Average 
annual precipitation includes 1.7 m of rain and 2.0 m of snowfall. 

According to the 201 Q Census, there is a population of 7 6 residents with a median age of 3 5 years 
old. A federally-recognized tribe is located in the community -- the Native Village of Chen~ga 
(aka Chanega). Chenega Bay is an Alutiiq community practicing a subsistence and commercial 
fishing lifestyle (USCB 2010). 

Commercial fishing, a small oyster farming operation, and subsistence activities occur in 
Chenega. Cash employment opportunities are limited. Chenega has a small boat harbor and dock. 
Scheduled and chartered flights depart from Cordova, Valdez, Anchorage, and Seward. In 1996, 
the Alaska Marine Highway began "whistle-stop" service (vessel does not stop if there are no 
reservations) (ADCCED 2012). 

Cordova 

Cordova is located near the mouth of the Copper River at the head of Orca Inlet on the east side 
ofPWS and is 83:5 air km southeast of Valdez and 241.4 km southeast of Anchorage. The city ' 

• 

has a total area of 195.5 square km, of which, 159 square km ofit is land and 37 square km of it • 
is water. The total area is 18.9 percent water. Winter temperatures average from -8 to °C. 
Summer temperatures average from nine to 17 °C. Average annual precipitation is 4.2 m, and 
average annual snowfall is 2 m. 

According to the 2010 Census, there is a resident population of2,239 with a median age of 42 
years old. Cordova has a significant Eyak Athabascan population with an active village council. 
Commercial fishing and subsistence are central to the community's culture (USCB 20J 0). 
Cordova supports a large fishing fleet for PWS and several fish processing plants. In 2010, 337 
residents held commercial fishing permits and nearly half of all households work in commercial 
harvesting or processing. Red salmon (Oncorhynchus nerka), Chinook salmon (Oncorhynchus 
tshawytscha), silver salmon (Oncorhynchus lasutch), pink salmon, chum salmon (Oncorhynchus 
keta), herring, halibut (Hrppoglossus stenolep1s), bottom fish, and other fish are harvested. 

Cordova is accessed by plane or boat and linked directly to the North Pacific Ocean shipping 
lanes through the Gulf of Alaska arid has year-round barge service and state ferry service. Daily 
scheduled jet flights and air taxis are available. Harbor facilities include a breakwater, dock, and 
small boat harbor (ADCCED 2012). A 77 kilometer gravel road provides access to the Copper 
River Delta to the east. 

Tatitlek Village 

Tatitlek is located on the northeast shore of Tatitlek Narrows, on the Alaska Mainland in J?WS 
and lies near Bligh Island, southwest ofValdez by sea and 48 air km northwe~t of Cordova. 
The Tatitlek village has a total area of 19 square km, all of it land. Winter temperatures range 
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from -8 to -2 °C, while summers average nine to 17 °C. Annual precipitation averages 0. 71 m 
of rain and 3.8 m of snowfalL. 

According to the 201 0 Census, there· are 88 residents with a median age of 30 years old. A 
federally-recognized tribe .is located in the community-- the Native Village of Tatitlek. Tatitlek 
is a coastal Alutiiq village with a fishing and subsistence-based culture (USCB 201 0). Fish 
processing and oyster farming provide limited employment in Tatitlek. In 2010,,one resident 
held a· commercial fishing permit Subsistence activities provide the majority of food items 
(ADCCED 2012). A silver salmon hatchery, supporting subsistence activities, _is loc·ated at 
Boulder Bay. The community has a store. Air charters ary available from Valdez and Cordova. 
Boats are the primary means of local transportation. In 1996, the Alaska Marine Highway 
began "whistle stop" service (ADCCED 2012). 

Valdez 

Valdez is located on the north shore of Port Valdez, a deep water fjord in PWS and is 
482 road km east of Anchorage and 586 road km south of Fairbanks. Valdez is the 
southern terminus of the Trans-Alaska oil pipeline and the northemmost'ice-free year~ 
round port in North America. The city has a total area of717.5 square'km of which, 575 
square km is land and 143 square km (20 percent) is water. January tempe~atures range 
from -6 to ooc; July temperatures are from eight to 16 °C. Annual precipitation averages 
1.58 m. The average snm.yfall is, incredibly, 8.3 m annually. 

According to the 2010 Census, there are 3,976 residents with a median age of37 years old 
(USCB 2010}. Valdez is a major seaport and a foreign free trade zone, with a $48 million cargo 
and container facility. The Port of Valdez is navigated by hundreds of ocean-going oil cargo 
vessels each year. Four ofth~ top ten employers in \'aldez are directly connected to the oil 
terminus. City, state, and federal agencies provide significant employment. In 2010, 52 residents 
held commercial fishing permits. Two fish processing plants operate in Valdez, as well as a fish 
hatchery. Several cruise ships dock in Valdez each year. In 2011, 98 uniformed Coast Guard 
p_ersonnel were stationed in Valdez. Valdez is a fishing port, both for commercial and sport 
fishing. Marine life and glacier sightseeing, deep~sea fishing, and heli-skiing support a tourist 
industry in Valdez (ADCCED 2012). 

· The Richardson Highway connects Valdez to Alaska'~ road system. The Alaska Marine Highway 
Ferry System provides transport to Cordova, Whittier, Kodiak, Seward, and Homer. Daily 
scheduled jet flights and air taxis are available. 

Whittier 

Whittier is on the northeast shore of the Kenai Peninsula, at the head of Passage Canal and on the 
west side of PWS, 96.5 km southeast of Anchorage. The city has a totaJ area of S1 square km, of 
which,. 32.5 square km of it is land and 18.5 square km of it (36 percent) 1s water. Winter 
temperatu_res range from -8 to ~2 °C, while summer temperatures average nine to 17 °C. Average 
annual precipitation includes 5.0 m of rain and 6.1 m of snowfall. 

According to the 2010 Census there are 220 residents with a median age of 48 years old (USCB 
201 0). Whittier has an ice~ free port, two city docks, and a small boat harbor that accommodates 
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fishing, recreation, and charter vessels. It is served by road, rail, the state ferry, boat, and aircraft . 
Since 2000, a tunnel has provided a road connection to Anchorage. The railway carries 
passengers, vehicles, and cargo 19.5 km from the Portage Station east of Girdwood. Daily 
scheduled air flights are available. The city, school, local services, and summer tourism support 
Whittier. Tours, charters, and sport fishing in PWS attract seasonal visitors. In 20 10, 12 residents 
held commercial fishing permits. Whittier is a popular port of call for cruise ships, as it has 
connections to Anchorage and the interior of Alaska by both highway and rail. Whittier is the 
embarkation/debarkation point ofthe Denali Express nonstop rail service (ADCCED 2012). 
Whittier is also popular with tourists, sport fishermen and hunters. 
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CHAPTER 4: ENVIRONMENTAL CONSEQUENCES 

INTRODUCTION 

This chapter describes the effects of the No Action- Current Management and the Proposed 
Action - Control of Predatory Mink alternatives. Each major environmental impact is evaluated 
under each alternative and the dire.ct, indirect, and cumulative impacts are analyzed, where 
applicable. The following factors were considered under each alternative in evaluating impacts: 

Likelihood of impact -would the action result in an impact or; is the chance of impact so small 
as to discount effects? 

Duration and frequency of the impact- is the action seasonal, temporary, ongoing, etc.? 

Magnitude of impact- is it likely the magnitude of impact would cause significant impacts to 
the quality of the human environment? (No impact, negligible impact, moderate impact, or 
severe impact). 

Geographic extent- are the impacts expected to be local or far-reaching? 

Legal status of a species - are there species that may be impacted that have special protections, 
regardless of the other levels of impact? 

Under either alternative the Naked Island group would remain as part of the Chugach National 
Forest and managed under State and Federal regulations for currently permitted public uses, 
including trapping, hunting, wilderness recreation, and other activities. The Naked Island group 
would continue to be managed as a wilderness study area to maintain and protect the existing 
wilderness character. 

ALTERNATIVE A: NO ACTION- CURRENT MANAGEMENT 

No management actions would be undertaken to control or reduce the population of mink. The 
pigeon guillemot population in PWS would not be moved toward recovery status. 

Cost 

No additional costs. 

Impacts to Geology, Soils, and Vegetation 

Vegetation, geology, and soil resources would not be affected. 

Impacts to Water Resources 

Streams and wetlands would not be affected . 
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Impacts to Wildlife 

Birds 

The breeding population of pigeon guillemot at the Naked Island group, where 25 percent of tp.e 
PWS population bred at the time of the EVOS would likely remain either exceedingly low (~ 
100 birds) or decline to local extirpation in the absence of restoration action (see Figure 4 and 
Table 1). Pigeon guillemot would remain the only marine bird species "not recovering", on the 
EVOS Trustee Council's Injured Resources List. 

Other breeding seabird populations, including horned puffin, parakeet auklet, and tufted puffin 
would likely continue to decline or become absent at the Naked Island group. Mink are 
opportunistic feeders and would continue to depredate on ground/burrow nesting seabirds, 
which generally breed only on predator free islands. 

Mammals 

Mammals present on the islands would not be affected. 

Fishery Resources 

Fishery resources present on and near the islands would not be affected. 

Threatened and Endangered Species 

North Pacific right whale, Steller sea lion, Steller's eider, and the humpback whale would not be 
affected. , 

Impacts to Wilderness Study Area 

The Naked Island group has' historically been a major pigeon guillemot and seabird breeding area. 
The decline or possible extirpation of pigeon guillemot and other nesting seabirds would change 
the qualities that seabirds contribute to the islands' wilderness character. Bird numbers were 
dramatically higher in 1980 than today, when the wilderness study area was designated through 
the Alaska National Interest Lands, Conservation Act (ANILCA). In 1979 surveys of the Naked 
Island Group counted 1871 pigeon guillemot. Currently only ~100 pigeon guillemot exist, 
parakeet auklets no longer breed and tufted and horned puffin numbered less than ten individuals 
in 2010. 

Impacts to Cultural Resources 

Cultural resources would not be affected. 

Impacts to Recreational Resources 

Effects to recreation resources would likely be negligible to moderate. There may be fewer 
visitations for those interested in birding and sightseeing with few nesting seabirds and the 
absence of pigeon guillemot, parakeet auklet, tufted puffin, and horned puffin.' 
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Social and economic effects would likely be negligible to moderate. Reduced populations of 
seabirds, particularly pigeon guillemot at the Naked Island group would have negligible to 
moderate effect on tourism. 

Subsistence 

Although pigeon guillemot has little subsistence value, pigeon guillemot contribute to the local 
culture. Effects would likely be negligible. 

Cumulative Impacts 

Continued reduction of pigeon guillemot to potential extirpation and dramatically reduced 
numbers of other seabirds could have a cumulative impact to PWS. The USFWS has a previously 
issued USFS Special Use Permit for an ongoing summer monitoring/research operations at 
campsite B-1. On-site storage of supplies has been allowed under this permit. The Naked Island 
group is particularly important because it was historically the main pigeon guillemot breeding 
location in PWS (Sanger and Cody 1994). One fourth of all pigeon guillemot nests in PWS in 
1989 Gust after the spill) were located at the Naked Island group, although the islands constitute 
only about two percent of the total shoreline in PWS (Bixler et al. 201 0) . 

The Naked Island group is part of a larger wilderness study area which was designated in 1980. 
At the time of designation, the number of pigeon guillemot and other seabirds were dramatically 
higher than today. The lack of seabirds could have a cumulative impact to PWS within the 
wilderness study area. 

ALTERNATIVE B: PROPOSED ACTION -CONTROL OF PREDATORY MINK 

Control of predatory mink would be accomplished during five years by trapping mink entering 
the pigeon guillemot coastal zone nesting area. 

Impacts to Geology, Soils, and Vegetation 

Option 1: Boat Based 

Vegetation, geology, and soil resources would not be affected by the alternative actions. 
It is likely that 9-12 wildlife specialists would be present one to two week periods on six to ten 

occasions during the five month period from January to May. The islands are generally snow free 
by mid-April to early May. Food would be confined to the boat and would not attract or change 
any wildlife behavior; no vegetation would be trampled or removed; water quality would be 
maintained by avoiding riparian areas and streams, No fires or land based waste would be left. 
No holes would be dug. This alternative would be the same as Option 2; except that a support 
vessel would provide food and lodging to trappers and no upland camps would be used . 
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Carcasses of mink will be frozen and placed in a tamper-proof container and removed from the • 
island every two to four weeks. Carcasses will be donated to research organizations for additional 
genetic and other study or to permanent archives in public museums or universities, whenever 
feasible. There is also the opp01tunity to provide carcasses to Native Alaskans for their cultural 
programs. Not all carcasses may be donated and some carcasses may not be salvageable (spoilage, 
unable to retrieve, scavenging by other animals, etc.) Carcasses that are taken off island but cannot 
be salvaged for donation may be disposed of in a city landfill. 

Option 2: Land Based 

Vegetation, geology, and soil resources would not be affected by the actions in this alternative. 
It is likely that three to four wildlife specialists would be present in one to three winter field 
camps established for the five month period from January to May for five years. The islands are 
generally snow free by mid-April to early May. While there would be a temporary presence, 
all precautions would be taken to use minimum tools requirements and prevent natural resource 
impacts. All camping would be at locations approved by the USFS special use permitting 
process. 

Carcasses of mink will be frozen and placed in a tamper-proof container and removed from the 
island every two to four weeks. Carcasses will be donated to research organizations for 
additional genetic and other study or to permanent archives in public museums or universities, 
whenever feasible. There is also the opportunity to provide carcasses to Native Alaskans for 
their cultural programs. Not all carcasses may be donated and some carcasses may not be 
salvageable (spoilage, unable to retrieve, scavenging by other animals, etc.) Carcasses that are 
taken off island but cannot be salvaged for donation may be disposed of in a city landfill. 

Impacts to Water Resources 

Streams and wetlands would not be affected by the boat based or land based actions in this 
alternative. No waste would be deposited on the island. No latrines would be built that could leak 
into subsurface waterways. No carcasses would be left in the water. 

Impacts to Wildlife 

Trapping activities would take place during the winter season, when few birds are in the area, 
and no disturbance to pigeon guillemot would occur. In the summer there would be one camp to 
monitor reproductive success of nests, the camp would be well away from bird nests and would 
not disturb them. The monitoring activities would be permitted by the USFWS and have an 
Institutional Animal Use and Care Committee permit to ensure minimum disturbance to the 
birds. In year five, a trained dog may be used to hunt mink, the dog would be either leased or 
under voice control at all times. Dogs would not be allowed to approach birds and disturbance 
would be negligible. 

There would be a positive effect to birds under either the boat based or land based alternative. 
Pigeon guillemot populations at the Naked Island group are likely to recover from the current 
:Sl 00 birds to near the approximately 1,000 birds observed at the time of EVOS in 20 years after 
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the project is initiated (See Table 1 and Figure 4) under this alternative with either the boat based 
or land based option. It is anticipated that within three years of the beginning of the reduction 
program, the pigeon guillemot would have increasing productivity and be removed from the 
EVOS Trustee Council "not recovering" Injured Resources List and be classified as "recovering", 
and when the population reached 1,000 they would be considered "recovered". 

A suite of other seabird species (e.g., parakeet auklet, tufted puffin, and horned puffin) with 
depressed breeding populations at the Naked Island group (KSB, pers. obs., Oakley and Kuletz 
1979) would also benefit from this restoration action. Based on historical counts, tufted puffins 
should increase from a few to more than 750, parakeet auklets should increase from none to 
about 170 and horned puffms would likely increase from the few remaining birds to more than 
60. Mink reduction may promote local increases in other populations of ground-nesting birds, 
including the black oystercatcher, a USFS "Management Indicator Species (Ferreras and 
MacDonald 1999, Clade and MacDonald 2002, Nordstrom et al. 2002, Nordstrom et al. 2003, 
Banks et al. 2008), small mammals, and crustaceans (Bonesi and Palazon 2007). The Service 
uses predator control as a management tool when appropriate and consistent with mandates, 
laws, and policies of federal land management agencies. 

Black oystercatcher, a USFS "Management Indicator Species", would not be affected by 
trapping activities. Trapping would occur prior to the nesting initiation in May and fledgling in 
July. Black oystercatchers nest on rocky beach substrate just above high tide and personnel onsite 
would be trained to recognize defensive behavior during the breeding season and areas with 
nesting black oystercatchers would be avoided. Trained dogs would not be utilized where nesting 
black oystercatchers occur . 

Some mink may be taken with the use of firearms during the winter months, when no recreational 
users are present. Firearm noise would be infrequent and isolated. The noise would have minimal 
effect, as no nesting birds would be present would be present when firearms are used. 
Sound suppressed firearms would be used to remove mink from around the breeding colonies 
after pigeon guillemot arrive. Sound suppressed firearms will be used at all times during the bird 
breeding season to meet the intent of the Migratory Bird Treaty Act. 

Mammals 

Impacts to mammals resulting from the trapping and associated camping activities would be 
negligible for most species except mink. The boat based or land based actions in this alternative 
would reduce the mink population at the Naked Island group substantially but would likely have 
no measureable impact on the overall PWS mink population, as the mink habitat at the Naked 
Island group is about 2 percent of the PWS habitat and the mink at the Naked Island group are 
not genetically unique. It should also be noted that the there is no limit as to the number of mink 
trappers that are allowed to trap in PWS or any other Game Management Unit in Alaska. 

River otter on the islands are unlikely to be captured using the AFW A Best Management 
Practices for mink and if captured could escape, as the traps are too small to contain an otter. 
There are no other mammals that reside at the Naked Island group that could be impacted by 
trapping. 

The historic number of nesting seabirds at the Naked Island group indicates that either mink 
were not present or mink numbers were very low compared to current mink numbers. 
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Populations, including ground nesting birds and small mammals would likely increase when 
mink are reduced. The possibility exists that all the mink on the Naked Island group would 
potentially be removed. Total extirpation of mink would likely not adversely affect the 
environment because the island ecology has evolved for long periods when mink were absent or 
present in low levels of abundance. Populations of the normal food of mink which include most 
accessible animals, small enough for the mink to eat such as: birds, fish, intertidal invertebrates, 
and voles, would likely increase when mink predation is absent. 

Camp sites and trapping are unlikely to affect Sitka deer as deer feed in the intertidal areas, well 
away from camp sites. In year five, when dogs may be used to hunt mink, dogs would be kept 
within sight and voice control and would not be allowed to approach deer or other animals. Any 
disturbance would be negligible. 

No impact to fish under this alternative utilizing either the boat based or land based option would 
occur. Actions in streams or fish-bearing habitat would be avoided. No sediment would result 
from these actions. Fish use by pigeon guillemot is not significant compared to fish predation by 
other fish, mammals, and other birds. There are about 225,000 other fish-eating seabirds in PWS 
and only about 2,000 pigeon gui llemot (Cushing et al 20 ll ). Impacts to herring and other fish 
would be negligible. Pacific herring are not an important part of the diet of guillemot (Golet et al. 
2000). 

The anadromous fish streams on the islands would not be disturbed by the trapping operation or 
by the small infrastructure necessary to trap mink on the islands. No impact to pink salmon 
would occur under this alternative and there would be no change to riparian vegetation. 

Threatened and Endangered Species 

No effect to threatened and endangered species wou ld occur under this alternative with either the 
boat based or land based option. No designated Critical Habitat occurs within the project area. 
The endangered Steller sea lion do not breed at the Naked Island group, but may occasionally 
occur on island beaches. There are no haul-outs or rookeries within 3000 feet of the Naked Island 
group that would be impacted by project activities. Sea lion observed during the operation would 
not be disturbed. Trappers would avoid beaches that are being used by Steller's sea lion. Steller's 
eider, North Pacific right whale, and humpback whale would not be affected. 

Impacts to Wilderness Study Area 

Under both the boat or land based option, there would be a positive effect to the wilderness 
character as more pigeon guillemot and other seabirds increase in numbers similar to those found 
at the time of wilderness study designation in 1980. Restoring the guillemot population would also 
have a positive impact on the recreation, scenic, and conservation public purposes of wilderness. 
Mink would still be present but at lower numbers than currently exist. Mitigation listed on pages 
49-50 would further reduce any negative potential impacts to wilderness character. 

Option 1: Boat Based. There would be minor temporary effects to wilderness character while the 
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wildlife specialists were removing mink from the coastal trapping zone .. The impacts relate to · 
opportunities for solitude during the· project However, these impacts to wilderness character are 
tempor~y and would not be permanent. 

o No-temporary shelters or structures would be used during the reduction program, so there · 
would be no impact to the undeveloped qualities of the area 

o All evening activities (food and lodging) would occur on a support vessel, while mink 
~emoval in the coastal trapping zone would be land based. 

o Summer restoration monitoring/research staff would use campsite B. I during May­
August for five years. The ~amp would be utilized by two. to four.research staff for the 
entire summer and the camp w:ould be located along the coastline beach within ~50 m of 
the high tide lme. This activity is covered by a previousl:y issued USFS Special Use 
Permit. On-site storage of supplies is allo~ed under this pef111it. 

Option 2: Land Based. There would be temporary effects to both the undeveloped quality and 
opportunities for solitude from camp operations and the presence of wildlife specialists 
removing mink from the nesting area and nesting buffer area. These impacts to wilderness 
character would not be permanent. 

. .J . 

o Temporary structures would be used for. the reduction program for up to five years. On-site 
storing of platforms throughout the year, If permitted by a USFS special use permit, would 
temporarily affect the wilderness character. 

o Camping associated with trapping operations would occur ·during a three to five month 
period from January to May, when visitation is low. The. presence of snow during the'se 
periods and use of wooden floor sections and wooden .walkways would n€?gate tramplmg of 
vegetation. The wilderness character for island visitors would not be affected flS island 
visitation in these months is extremely low. All human waste would be stored and 
transported off-site for disposal at a waste treatment plant. 

o Summer restm:ation 'monitoring/research staff would use campsite B.l during May­
August for five years. The camp would be utilized by two to four ,research staff for the 
entire summer and the camp would be located alongthe coastline beach within ~50 m of 
the high tide line. This activity is covered by a previously issued USFS Special Use . . 

Permit. On-site storage of supplies is allow:ed under this permit. 

Impacts to Cultural Resources 

According to the Programmatic Agreement among the USDA USFS, Alaska Region, the 
Advisory Council on Historic Preserv~tion, and the Alaska State Historic Preservation Officer 
regarding Heritage Program Management on National Forests in Alaska, the proposed 
undertaking has no potential to effect historic properties. The Heritage Program on the Glacier 

·Ranger District reached this .conclusion based on the guidelines set forth in Appendix B of the·' 
Programmatic Agreement, section 33. Reintroducti~n or management of endemic or native 
faunal species into their historical habitats is included within the class of undertakings that has 
No Potential to Affect Historic Properties. 

Option 1 : Boat Based 

• No temporary shelters or structures would be used at the Naked Isla1;1d group, as all mink. 
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removal support activities would be conducted by boat. Actions would cause no effects to 
cultural resources. Mitigation measures to ensure protection of cultural areas include: no 
cutting of trees, avoiding placement of traps on trees over 50 years old, and avoidance of 
sensitive areas. In the event of unintentional discovery during program implementation, 
any cultural artifacts or human remains encountered would not be' disturbed or removed, 
left in place, and reported to the USFS. 

Option 2: Land Based 

Temporary structures would be used for support of the trapping program. Actions would cause 
no effects to cultural resources. All camping would be at camps approved by the USFS and 
would follow guidelines established in the special use permit to avoid adverse impacts to 
cultural resources possibly encountered during trapping program implementation. 

Impacts to Recreational Resounrces 

There would likely be a negligible to moderate positive effect to recreation resources as a result 
of this alternative. Recovery of pigeon guillemot and other seabirds at the Naked Island group 
would likely increase e,cotourism potential with a greater number of seabirds to observe by 
visitors. 

e Mink reduction activities would be conducted during the winter/spring months and 
would avoid potential conflicts with visiting publics, as little, if any visitation occurs 
during the winter/spring period. 

o There would be no impact to deer hunting under this alternative, as the season ends 
December 31. 

o Existing trapping opportunities would exist; the public trapping season starts November 
10 and continues through February, but there would be fewer mink on the islands. It is 
likely that this alternative would have a negligible to minor impact on p~blic trapping 
activities, as few trappers utilize the Naked Island group because of its remoteness. 

o Camps would be taken down when trapping is complete or by June 1. Materials will be 
stored as specified by the USFS. 

Impact~ to Social and Economic Values 

Communities. 

Removal of mink at the Naked Island group would not adversely affect trappers in PWS, as 
mink fur prices are currently low and the Naked Island group is .too remote for most trappers in 
the region. There may be temporary benefit as local trappers could potentially be used for the 
trapping program. 

Mink carcasses could be donated to universities for research purposes and/or donated to' Native 
villages for cult,Ural purroses. Not all carcasses may be donated and some carcasses may not be 
salvageable (spoilage, unable to retrieve, scavenging by other animals, etc.) 

Tourism would be enhanced as the pigeon guillemot and other seabird populations' increase. 
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Subsistence 

Removal of mink at the Naked Island group would not adversely affect subsistence trapping in 
PWS, as the Naked Island'group constitutes less than two. percent of the PWS shoreline. Low 
mmk fur prices and the remoteness ofNaked Island group preclude trapping activity; There 
would be temporary benefit if local Native Alaskan trappers would be',used, for the trapping 
program. Native villages could benefit'from mink carcasses that would be used for cultural 

' . ' 

purpos~s. There Is currently little interest in trapping for mink. 

Cumulative Impacts 

The actions in Alternative B: Proposed Action- Control of Predatory Mink would result in 
negligible to moderate cumulative impacts. The USFWS has a previously issued USFS Special ' 

'Use Permit for an ongoing summer monitoring/research operations at campsite B-1. On-site 
storage <,>f supplie.s has been allowed under this permit. The USFWS have not occupied the site 
for the last few years. Impacts have been and are negligible. Mink would be reduced at ~he · 
Naked Island group, but it represents only two percent of the shoreline in PWS, so any impact 
would be negligible. Pigeon guillemot h,a':'e historically been important at the Naked Island 
group and comprised 25 percent of the pigeon guillemot in PWS, there'fore, an increase of the 
pigeon guillemot population as well as other seabirds would have a moderate positive 
cumulative-impact OJ! PWS. 

Mitigation Measuures \J 

l 
Removal methods/techniques proposed are specific to mink and would pose no risk to human 
health and safety. Trapping would be the primary reduction method and is the most practical and 
effective control method ayailable (Boggessl994; Macdonald and Harrington 2003; Moore et al. 
2003; Davis et al. 2012) and balances efficacy, humane euthanasia, and human safety. 
Techniques to lessen or eliminate the catching species other than mink, specifically river otter 
would be utilized (Bixler and Irons 2010). No other mammals similar in size to mink, such as 
Ameri~an marten or weasel, are known to occur on the islands. . ' 

I c -
Seasonal timing and careful placement of capture devices to specifically target mink are the 
prim~ry mitigation measures to avoid unintended take of other species during trapping 
operations. All trapping in burrow-nesting seabird colonies would be completed before seabirds 
begin to attend nesting burrows in May. Crevice-nesting and cliff ledge nesting seabird use 
areas, not likely used by mink, "Youlq not be affeCted by the removal operation. 

Intensive trapping would take place primarily during the winter, months, when public visitation is 
minimal, snow covers the ground, and vegetation is not vulnerable to 'trampling and erosion. 
Camp locations would be approved·by the USFS. 

The geography ofthe Naked Island group improves the likelihood of removing mink. The islands 
are relatively small with gentle topography and access to safe anchorages (Courchamp et al. 
2003, Bonesi and Pal~zon 2007). By trapping in the winter/spring months when there. is one to 
two meters of snow on the islan~s, the mink would be concentrated along the snow-free· intertidal 
zone where food would be most available . 
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Mitigation measures are all positive actions that reduce or avoid impacts to the Nellie Juan­
College Fiord Wilderness Study Area and the environment. Measures include: 

• The USFWS and APHIS-WS would coordinate with USFS personnel to select and 
establish camp locations to minimize impacts to vegetation and other resources. 

• The USFWS, APHIS-WS, and those working under the funding Agreement would follow 
Leave No Trace (LNT) practices during all operations. The USFS would require LNT 
training to project personnel prior to project implementation. 

• Photographs of campsites prior to establishment and during operations will be provided 
to the USFS permit administrator at least once per trapping season. 

• The USFWS would conduct the project in a manner that requires the fewest camps (three 
or less) established at one time. 

• Minimize to greatest extent possible use of motorized or mechanized equipment and 
include all motorized/mechanized uses in Wilderness Minimum Requirements Decision 
Guide (MRDG) process. 

• Limit installations such as tent platforms, storage sites, and others to only what is described 
in the permit and MRDG. 

• USFS will provide to project personnel materials on WSA to promote an 
understanding of how the WSA is managed differently than other lands. 

• Winter camps would use chargeable marine or similar batteries for electronics to 
minimize use of generators 

• 

• Camps would be placed to take advantage of natural screening from beaches and marine 
waters. 

• Camp personnel would avoid having fires, unless allowed under a USFS special use • 
permit. 

• Food and food waste would be stored in a manner that prevents wildlife access. 
• Camp equipment and trash would be neatly maintained and kept out of sight of visitors. 

Camp developments would be kept to the minimum necessary for the project. 
• Camping equipment would not be stored on-site, unless permitted under a USFS special 

use permit.) 
• Sites would be restored to USFS standards before camps are abandoned for the season. 

Photographs of each abandoned campsite will be provided to the USFS permit 
administrator. 

• Human waste would be packed out from all camps in sealed containers. 
• Camps would be at least 60 m from flowing streams or lakes. 

Mitigation measures designed to maintain the natural quality and opportunities for solitude in the 
Wilderness Study Area would include: 

• Without compromising health or safety, vessels with minimal generator requirements are 
preferable to vessels requiring overnight generator use. Low noise generators would be 
utilized intermittently. 

• Personnel would minimize motorized tender use as best as possible and avoid loud music 
or other sights and sounds not related to the project and that may increase impacts to 
solitude. 
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• Personnel would exercise consideration that visitors to the Wilderness Study Area often 
seek opportunities for solitude and primitive recreation. 

• Wildlife specialists would follow LNT practices while implementing this project. 

Conclusion 

The opportunity to recover pigeon guillemot breeding to 1,000 birds or more from the current 
100 birds and to recover the other impacted species: tufted puffins from a few to 750, parakeet 
auklets from a few to about 170 and homed puffins from the few remaining birds to more than 
60 are possible with the control of predatory mink at the Naked Island group. "Recovered" 
numbers would reflect the seabird populations after the wilderness study area was designated in 
1980. 

Recovery of pigeon guillemot at the Naked Island group would result in a substantial increase in 
the PWS-wide population and the removal of the pigeon guillemot from the EVOS Trustee 
Council "not recovering list" and be classified as "recovered" . 
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CONSULTATION AND COORDINATION 

Collaborating and communicating with federal, state, and local agencies; stakeholders and the 
public; including consultation with Native Alaskan Tribes and Corporations has taken place 
throughout preparation of this EA. There are over 50 organizations and individuals on the EA 
mailing list. 

PREPARERS 

Bill Raglan, Wildlife Biologist, GAP Solutions, Inc., Reston, VA. 
David Irons, Seabird Coordinator, U.S. Fish and Wildlife Service, Anchorage, AK. 
Brad Palach, Program Manager, Alaska Department ofFish and Game, Anchorage, AK. 
Michael Spratt, Environmental Planner, GAP Solutions, Inc., Reston, VA. 
Roger Woodruff, Washington/Alaska State Director, USDA, APHIS Wildlife Services, Olympia, 
WA. 
Steve Zemke, Chugach National Forest,former EVOS Liaison/Aquatic Program Manager, U.S. 
Forest Service, Anchorage, AK.(retired) 

REVIEWERS 

Merav Ben-David, University of Wyoming, Alaska Department ofFish and Game 
Ed DeClava, Chugach National Forest Heritage Program Manager & Tribal Relations Specialist, 
U.S. Forest Service, Anchorage, AK. 
Tim Chamon, Glacier District Ranger, U.S. Forest Service, Girdwood, AK. 
Erin Cooper, PWS Zone Wildlife Biologist, Cordova, AK 
Paul Clark, Chugach National Forest Recreation Planning, Trails & Budget Lead, U.S. Forest 
Service, Anchorage, AK. 
Dave Crowley, Area Management Wildlife Biologist, Alaska Department ofFish and Game 
Howard Golden, Fur Biologist, Alaska Department ofFish and Game, Anchorage, AK. 
Heather Hall, Glacier District Archeologist, U.S. Forest Service, Girdwood, AK. 
Carole Jorgensen, Chugach National Forest, Wildlife Biologist, U.S. Forest Service, Anchorage, 
AK. 
Tom Joyce, PWS Zone Wildlife Program Manager, Cordova, AK. 
Tim Lydon, Chugach National Forest Wilderness Program, U.S. Forest Service Glacier Ranger 
District, Girdwood, AK. 
Terri Marceron, Chugach National Forest, Forest Supervisor, U.S. Forest Service, Anchorage, 
AK. 
Josh Milligan, NEPA Coordinator, U.S. Forest Service, Anchorage, AK. 
Marc Pratt, Alaska USDA, APHIS Wildlife Services, Palmer, AK. 
Terry Smith, Alaska District Supervisor, USDA, APHIS Wildlife Services, Palmer, AK. 
Steve Zemke, Chugach National Forest Fisheries Lead, U.S. Forest Service, Anchorage, AK. 
(retired) 
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APPENDIX A: PUBLIC INVOlLVEMIENT 

INTRODUCTION 

Collaborating and communicating with federal, state, and local agencies; stakeholders and the 
public; including consultation with Alaska Native Tribes and Corporations has taken place 
throughout preparation of this EA. Providing the public and partners with an opportunity to voice 
their issues, concerns, and ideas during preparation of the EA regarding restoration of pigeon 
guillemots to the Naked Island group has been critical to the success of this project. 

PUBLIC SCOPJING 

The public scoping period began January 30, 2012 and ended March 29, 2012 A variety of means 
were used during the public scoping period to reach out to those who wanted to comment. A press 
release was prepared and sent out; a mailing list with over 60 individuals and organizations was 
prepared, Alaska Native consultations were conducted; four public scoping meetings were held in 
Valdez (February 21, 2013), Cordova (February 22, 2013), Whittier (February 23, 2013), and 
Anchorage (February 27, 2013), Alaska; a summary of the project was prepared and provided to 
meeting participants; and those mterested in the EA were encouraged to contact the project leader 
There were few participants at the four public meetings and no written correspondence, emails, or 
phone calls were received from the public dunng this public scopmg period. Information gathered 
during the public scoping penod was considered during preparation of the draft and this final EA. 

'frnlball Collllslll!RtatioHll 

The USFS began formal consultations on December 29, 2011. Glacier District Ranger sent out 
consultation letters to the Chugach Alaska Corporation, Chenega IRA Council, Native Village of 
Eyak, Port Graham Village Council, Seldovia Village Tribe, Tatitlek Village IRA Council, and 
the Native Village ofNanwalek. Tribes and organizations were contacted again after the initial 
consultation for any additional feedback, but provided no further response The Chugach Alaska 
Corporation stated there were pre-historic sites on the island that required protection and 
suggested efforts should be made to incorporate native trappers for project implementation if the 
proposal were to go forward. On June 11, 2013, Ed DeCleva, Chugach Forest Archaeologist and 
Tribal Relations Specialist, discussed the project with John Johnson, Chugach Alaska 
Corporation. Mr Johnson reiterated the corporation's desire that the project would be 
Implemented utilizing local Alaska Native workforce. 

The following issues, concerns, questions, and ideas were received during the public scoping 
period. Responses to questions, concerns, and suggestions follow in italics. They were addressed 
in the draft EA, dated July 19, 2013. 

Questions and Comments: 
e Are mink natural or introduced, and if so, are they part of the natural ecosystem process? 

There were mmk present at the Naked Island group pnor to the EVOS Evzdence mdzcates 
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that some mink were introduced at the Naked Island group, but conclusive evidence is • 
lacking whether all mink on the island were introduced. The determination of whether or 
not mink are native or introduced is uncertain and beyond the scope of this EA. 

• Mink always have been present (in PWS) and were there before the EVOS. Mink are 
native to the mainland and many islands close to the mainland of PWS. Again, evidence 
indicates mink may have been introduced at the Naked Island group, but conclusive 
evidence is lacking. Whether or not mink are native or introduced is uncertain and beyond 
the scope of this EA. 

• Did the original mink population decline from an event and then recover? We have no data 
on this topic. 

• Don' t know of anyone trapping at the Naked Island group. Trapping of mink is authorized 
at the Naked Island group by ADF&G regulations (ADF&G 2013) and 2013 harvest limits 
for mink at the Naked Island group are unrestricted. Public trapping efforts appear to be. 
minimal due to the isolation and remoteness of the Naked Island group. 

• Forage resources, i.e. herring, that have declined are the possible impact to pigeon 
guillemot and other birds. Forage fish have declined, but now are increasing. Forage fish 
been determined to have little effect on decline of pigeon guillemot and other seabirds. 

• Herring and sand lance are recovering and you will see a recovery of forage fish, and 
consequently a recovery of birds. Herring and sand lance are recovering. However, mink 
are the primary predator of birds and the recovery of herring and sand lance do not 
appear to be helping the recovery of birds. Pigeon guillemot populations at the Naked 
Island group do not appear to be food-limited (Bixler et a/2010). Data (Irons 2013) 
indicates that nesting success and chick survival are the primary limiting factor of that 
population, and the reason for population decline on the islands. Data indicates mink are • 
responsible for these declines. 

• Trapping will be a multi-year effort. We agree and expect it would be a three to five year 
effort. A significant increase in the pigeon guillemot population is expected after ten years. 
The Proposed Action has more information on this topic. 

• Will birds be transplanted to the Naked Island group after the removal of mink to increase 
biodiversity? Pigeon guillemot still nests but in greatly reduced numbers at the Naked 
Island group, so no transplants are required or being considered in this proposal. 

• How did mink get to the Naked Island group? There is uncertainty determining how mink 
got to the Naked Island group. Fox farming was prevalent throughout PWS and parts of 
Alaska (Isto 2012), and a wide variety of fur bearing animals (and prey to feed them) were 
placed on islands by early Russian and later fur trappers. Reports from local residents 
suggest mink were dropped on the Island in the late 1970 's (Bilderback, Jensen pers 
comm). 

Issues and Concerns: 
• There is concern that other animals, river otter, sea otter, on these islands will not be 

exterminated during this removal process. Traps that would be used are too small to kill or 
harm other mammals living on the islands. The Proposed Action in Chapter 2, as well as 
mitigation measures discussed in Chapter 4, address this topic in more detail. 

• It is impossible to eliminate mink at the Naked Island group. Recovery of pigeon guillemot 
is the purpose of this EA, not the extirpation of mink from the Naked Island group. 

• Dangers exist with a trapping program in the winter, i.e. weather, poor anchorages. These • 
dangers are recognized and safety precautions would be undertaken. 
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Suggestions: 
• It is felt that the local PWS residents and the Alaska Native population or rural residents of 

PWS should be offered the jobs such as: the trapping, boat charters and maintenance of 
camp facility. APHIS-WS, working closely with USFWS would provide opportunities for 
assisting in the trapping program. 

• The furs should be donated for cultural programs within the Chugach Region. Mink 
carcasses would be made available for cultural programs, as per ADF &G regulations. 

• Chugach Regional Corporation has a historic site on Storey Island that was once a fox 
farm. Efforts should be made to protect this site from adverse impacts. Historic sites would 
not be affected by project implementation (see migration measures). 

• Conduct a limited harvest to reduce mink numbers. Currently, no limit on the numbers of 
mink that can be legally trapped exists, but little or no public trapping occurs at this time 
because of the isolation of the Naked Island group. 

• Use a bounty or fee system and local trappers to eliminate mink. Local trappers may have 
the opportunity to be part of the trapping program and work with APHIS-WS as part of 
their funding Agreement. The recovery of pigeon guillemot on the Naked Island group and 
PWS is the EApurpose, not the elimination ofmink. 

• Utilize local people to conduct trapping effort. APHIS-WS, working closely with USFWS 
would provide opportunities for assisting in the trapping program. 

• Use a bid process to select trappers. APHIS- WS would be conducting the trapping and has 
the responsibility to select trappers. 

• Requested planning team to look at the Rat Island Plan/implementation to determine how 
birds are recovering after removal of rats. The planning team reviewed the results and it 
appears that birds are already recovering. 

REVIEW OF THE DRAFT ENVIRONMENTAL ASSESSMENT 

The review period for the draft EA began on July 19, 2013 and ended on August 16, 2013. Over 
60 organizations and individuals were included on a mailing list and received the draft EA for their 
review and comment. A press release was prepared and sent out with a copy of the draft EA on 
July 19, 2013 to Anchorage, Cordova, and Valdez. The project leader was interviewed by the 
Alaska Dispatch and an article explaining the project and encouraging the public to respond 
followed. The USFWS website announced the review period and encouraged the public to review 
and comment on the draft EA. During this 30-day review period, thirty two individuals and 
organizations responded and provided comments. The ADF &G provided formal comments (letter 
part of this appendix). Finally, the cooperators, USFWS, USPS, and APHIS-WS worked closely to 
ensure that public and agency comments were addressed and incorporated. 

Following are those comments considered substantive and requiring a response. 

Restore Pigeon Guillemot population. Remove, but do not harm American mink. Relocate 
mink from the Naked Island group. 

It is not recommended to remove and relocate mink for the following reasons: 
• There are already sufficient and established mink populations in PWS, so that a transplant 

• program would not be advisable. 
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• If a mink transplant program were proposed, a new EA would likely need to be prepared to • 
assess the impacts of transplanting mink. 

• Relocated mink must find new food sources and shelter in an unfamiliar environment. In 
the winter time, relocated mink have little time to find shelter or food and would most likely 
perish. 

• Relocation may result in the starvation deaths of young that have lost their mother by 
inadvertently relocating her away from her young. 

• Relocating mink raises the risk of introducing diseases to new and uninfected locales. 
• Mink will likely be relocated to areas that are already home to mink and other animals. 

These animals may not welcome newcomers or share good sources and shelter. This may 
create stress and conflict among animals, which can lead to injury or death. 

• The ADF &G 2010 policy on transplanting wildlife contain criteria and procedures for 
allowing wildlife transplants. Transplanting mink from the Naked Island group does not 
meet these criteria or procedures. Due to the established mink populations being present 
where mink habitat exists, the ADF&G would not support a transplant program. 

Restore pigeon guillemot population by removal of mink. Supports Alternative B: Proposed 
Action-Control ofPredatory Mink. 

There are compelling reasons for restoring the pigeon guillemot population at the Naked Island 
group. Predator control is a practical, scientifically based management tool for initiating the 
recovery of the pigeon guillemot population. Please refor to the Final Environmental Assessment 
for a full discussion of this topic. However, some of the main reasons for restoring the pigeon 
guillemot population are: 

• Pigeon guillemot is the only marine bird species listed as "not recovering" on the Exxon 
Valdez Oil Spill (EVOS) Trustee Council's Injured Resources List, and shows no indication 
of population recovery. An EVOS Trustee Council objective is to pursue alternatives to 
actively shift the population status toward full recovery. 

• One fourth of all pigeon guillemot nests in Prince William Sound (PWS) in 1989 (just after 
the spill) were located at the Naked Island group, although the islands constitute only 
about two percent of the total shoreline in PWS. 

• Restoration of pigeon guillemot at the Naked Island group to the 1989 levels could result 
in a substantial PWS-wide population increase. It is estimated that 15 years after mink 
removal, the pigeon guillemot will be removed fro m the "not recovering " list and be added 
to the "recovered list" with more than 1000 birds present. 

• Pigeon guillemot restoration to historic levels at the time of congressional designation of 
the Nellie Juan-College Fiord Wilderness Study Area would enhance its wilderness values 
and character since bird populations have diminished significantly since designation. 

Does not support Alternative A: No Action-Current Management or Alternative B: 
Proposed Action-Control of Predatory Mink. 

• The USFS is mandated to manage the Nellie Juan-College fiord Wilderness Study Area as 
wilderness until such time that congress determines its future. 

• Please refer to comments above regarding reasons for implementing Alternative B: 
Proposed Action-Control of Predatory Mink. 
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• Do not remove the American mink. Protect American Mink. 

• 

• 

• The proposed action does not propose extirpating all mink from the Naked Island group, 
rather removing mink from within 500 m of nesting and breeding pigeon guillemot. 

• Predation by mink is the primary factor limiting pigeon guillemot population recovery at 
the Naked Island group (Irons eta/. 2013). 

• Mink predation on eggs and chicks in nests and adults combined with the decline due to 
EVOS has suppressed pigeon guillemot populations at the Naked Island group. 

• Other seabirds have also been affected Parakeet auklets, tufted puffins, and horned puffin 
declined from about 1, 400 breeding birds to approximately twelve (Bixler 201 0). Prior to 
the EVOS the Naked Island group supported the highest number of nesting pairs of 
parakeet auklet in PWS. 

• Available evidence and modeling indicate that reducing mink predation on eggs, 
chicks and adults would result in a measureable increase in the breeding population 
and productivity of pigeon guillemot. 

• Removing mink will allow full "recovery " of pigeon guillemot at the Naked Island 
group within 15 years after mink removal. 

Just let nature run its course. Supports Alternative A: No Action-Current Management. 

• Allowing nature to run its course would result in a further decline of pigeon guillemot at 
the Naked Island group. 

• Mink would continue to depredate pigeon guillemot. It is predicted that 18 birds would 
remain at the end 20 year, if nothing is done. There is the potential of the loss of all pigeon 
guillemot and other seabirds nesting from the Naked Island group over time. 

• Pigeon guillemot would remain the only marine bird species on the EVOS Trustee Council 
"not recovering " list. 

Is there potential to sterilize the mink to cut down on their population? 

Sterilization will not stop mink from depredating pigeon guillemot, it will continue until all mink 
have been successfully sterilized, ceased reproduction, and the population ceases to exist due to 
age. However, that would be an eradication program and does not support the proposed action for 
controlling predatory mink. Technically, significant issues exist with sterilizing mink in the field 
that need to be considered and overcome. If a sterilization program were proposed, it is likely that 
a new EA would be needed to evaluate the feasibility and impacts. 

Support removal of American mink but save money by providing a generous bounty to 
private trappers to accomplish the project. 

Bounties are not an effective tool to reduce wildlife populations. The bounty system has a long 
history (> 100 years in the US.) of use in many states without ever achieving the intended results 
of reducing damage and population levels (Parker 1995). Issues associated with the use of a 
bounty system include: 

• Circumstances surrounding take of mink would be largely unregulated. 
• No effective process exists to prohibit taking of animals from outside the Naked Island 

group for compensation purposes. 
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• Bounty hunters may indiscriminately kill other species while trapping mink. • 
• Mink could be extirpated from the islands by overzealous bounty hunters and that does not 

support the proposed action for controlling predatory mink. 

Support removal of mink, but skeptical that mink can be thinned, as their numbers rebound 
quickly. 

• Mink are not particularly long-lived. Captive mink may reach eight years, but the average 
longevity for wild animals is believed to be about three years. Coastal mink are born 
primarily in mid- to late July with litters of up to eight kits, but with an average of about 
four. Females produce only one litter yearly. Fur farm mink have 20% kit mortality from 
birth to weaning (Schneider and Hunter 1993) and wild mink are probably very similar. 

• Winters, especially those with heavy snowfall, would reduce mink foraging to areas 
primarily along the water. Mink have a high metabolic rate and lose condition rapidly, if 
food is scarce. Inadequate nutrition can lead to direct mortality by starvation, or 
indirectly, through reduced resistance to disease, and increased exposure to predation as 
mink spend more time searching for food. Dispersing juveniles have inconsistent access to 
productive hunting spots, and are the most vulnerable in that regard. Adult females may 
also be relegated to a position of nutritional deprivation, when the ratio of males in a 
population is high. 

• These factors and the elimination of mink from the areas surrounding pigeon guillemot 
colonies are anticipated to reduce mink populations and predation of nesting pigeon 
guillemots and other seabirds. 

Wild mink immigration and emigration from island group to larger islands and mainland is 
underestimated in frequency. 

• Studies of introduced mink colonizing islands in Europe suggest mink will traverse no 
more than 2 km of open water (e.g., Craik 1997, Clode & MacDonald 2002), although a 
study in Tierra del Fuego reported that mink swam 4 km to reach an island (Anderson 
2006). Liberated or escaped animals from minkfarms on the Argentine side ofTierra del 
Fuego might have swum across the Beagle Channel (ca.5 km wide) (Schuttler eta/. 2010). 
Whether mink populations that evolved in a marine environment, such as those in PWS, are 
more inclined to swim distances of 6 km is not known, but European mink is one of the 
larger subspecies, so long-distance dispersal over open water may be more likely for them 
thanfor a smaller, freshwater-adapted subspecies (Bixler eta/. 2010). 
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THE STATE 

of ALASKA 

August 16, 2013 

David Irons, Seabird Coordinator 
U.S. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, Alaska 99503 USA 

Dear Mr. Irons: 

r 11 

J>epartment of Fish and Game 
1)1\ IS ION ()f \\cii.I>Uff ('01\SI.RV A liON 

Uel\dquatlm Office 

f'OI!o.o. 1~26 
I]S!J W~t\181h S11eel 

MIOOII Alo?"CJ 99 l-s526 
Mo'" 7 A 4 

K 9()7 4656142 

The Department of Fish and Game (Department) has reviewed the Environmental Assessment Draft 
Potential Recovery of Pigeon Guillemots Populations Naked Island Group, Prince William Sounds, 
Chugach National Forest, Alaska, July 19,2013 (EA), As a professional fish and wildlife management 
agency, the Department supports scientifically responsible management actions to respond to alterations 
in the populations of species when determined necessary. In this instance we believe that the proposed 
action of using a predator control program to reduce predation by mink on pigeon guillemots has been 
properly developed and analyzed. The proposed action would support the intent of recovering the 
affected population of pigeon guillemots from declines caused initially by the Exxon Valdez Oil Spill 
(EVOS) and exacerbated by predation by mink. 

Because the Department has been able to work closely with the US Forest Service and the US Fish and 
Wildlife Service during the development of this EA we have few comments. We remain available to 
assist the Service in responding to questions related to the proposed action. 

Please accept the following comments: 

Page 9, the Department disagrees that mink arc the major reason for the population decline of pigeon 
guillemots as indicated in the italicized comment below. It is our understanding that the EVOS was the 
cause of the population decline and that predation by mink is responsible for their continued low 
abundance. 

Mink are native to the Gulf of Alaska ecoregion (ADF&G 2006}. Genetic analysis of populations 
in PWS (Fleming and Cook 2012) indicates mink at the Naked Island group are ofthe same or 
very close lineage to mink found in PWS. Fleming and Cook (20 I 0) also regarded the Knight 
Island Archipelago, as the primary source of mink at the Naked Island group. Neither mink nor 
their predation was noted until mid-1990, although studies of pigeon guillemot were ongoing at 
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David Irons -2- August 16, 2013 

the Naked Island group since the late 1970' s (Hayes 1995, Golet et al. 2002). As definitive data 
are not conclusive, ADF&G considers !llink to be native to the Naked Island group. Whether or 
not mink are native or introduced will not be addressed in this EA. However, what is clear is that 
the population of pigeon guillemot has declined at a dramatic rate, and mink are the major 

reason for this population decline. Additional information can be found at Irons et al. 
(20 l3)."(italics added) 

Page 13, the italicized comment below indicates the US Forest Service considers mink to be an exotic 
animal in the Naked Island Group. The Department does not agree and absent definitive proof 
otherwise, consider mink to be a native species of the area. 

2002 Revised Land and Resource Management Plan, Chugach National Forest 

• 

The Revised Forest Plan (USDA Forest Service 2002), as amended, provides a framework that 
guide the Chugach National Forest' s day-to-day resource management operations. It is reviewed 
and revised approximately every I 5 years. The Naked Island group is managed under the 
Recommended Wilderness management prescription. During preparation of this EA, the two 
alternatives met the goals and objectives of the Revised Forest Plan. The USFS prepared a Forest 
Plan Consistency Checklist (part of administrative record) to ensure that all Forest Plan standards 
and guidelines were considered in this EA. The Recommended Management Area is managed to 
maintain and protect the existing wilderness character. The ecological desired conditions 
stipulate that the area would be largely unaffected by human activity and dominate the area. The 
Recommended Wilderness Management prescriptions allow for treatments or measures to be 
taken on exotic animals to minimize impacts on ecological processes. (italics added) • 

Sincerely, 

Douglas Vincent-Lang 
Director 
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APPENDIX B: DECISION NOTICE/FINDING OF NO 
SIGNIFICANT IMPACT 

U.S. Department of the Interior 
Fish and Wildlife Service 

Region 7, Alaska 

DECISION NOTICE 
FINDING OF NO SIGNIFICANT IMPACT 

Final Environmental Assessment: 
Potential Recovery of Pigeon Guillemot Populations 

Naked Island Group, Prince William Sound 
Chugach National Forest, Alaska 

October 2013 

The U.S. Fish and Wildlife Service (USFWS) as the lead agency, along with the cooperating 
agencies, U.S. Forest Service (USFS) and the U.S. Animal and Plant Health Inspection Service­
Wildlife Services (APHIS-WS) have completed the Environmental Assessment (EA) for Potential 
Recovery of Pigeon Guillemot Populations. The Exxon Valdez Oil Spill (EVOS) Trustee Council 
provided funding for this EA in order to determine the potential for restoring the pigeon guillemot 
(Cepphus columba) at the Naked Island group in Prince William Sound, Alaska and removing the 
pigeon guillemot as the last bird remaining on their "not recovering" list. The Naked Island group 
is administered by the USFS and is part of the designated Nellie Juan-College Fiord Wilderness 
Study Area. Predation by American mink (Neovision vision) is the primary factor limiting pigeon 
guillemot population recovery at the Naked Island group. 

PUBLIC REVIEW 

Collaborating and communicating with federal, state, and local agencies; stakeholders and the 
public; including consultation with Native Alaskan Tribes and Corporations has taken place 
throughout preparation of this EA. Public comments were received during the public scoping 
period of late January-March 2012 and considered during preparation ofthe draft EA. Thirty-two 
public comment letters from individuals and organizations were received on the draft EA from 
July 19, 2013 to August 17, 2013. These comments, as well as those received from the Alaska 
Department ofFish & Game (ADF&G), were considered during preparation of the final EA. 

ALTERNATIVES CONSIDERED 

The Final EA (herein incorporated by reference) describes two alternatives that explore the 
potential to recover the pigeon guillemot populations at the Naked Island group: 

Alternative A: No Action-Current Management. Under this alternative, no management action 
to control or reduce mink would be taken. Nesting pigeon guillemot and other seabirds would still 
persist at the Naked Island group, but greatly reduced from historical abundance numbers . 

Alternative B: Proposed Action-Control of Predatory Mink. Restoring the pigeon guillemot 
67 



would be accomplished in about fifteen years following the removal of mink. Mink would be 
removed by trapping, and later, shooting during a five year period. Restoration of the pigeon 
guillemot population at the Naked Island group would result in the pigeon guillemot being 
removed from the EVOS Trustee Council ' s "not recovering" list. 

DECISION AND SELECTION OF PREFERRED ALTERNATIVE 

Based on this assessment and comments received, I have selected Alternative B: Proposed Action­
Control of Predatory Mink as the preferred alternative for implementation. The preferred 
alternative was selected because it best meets the purpose of restoring the pigeon guillemot 
population at the Naked Island group to I ,000 adult/breeding birds, fifteen years after removal of 
mink, and subsequently removing the pigeon guillemot from the EVOS Trustee Council "not 
recovering" Jist to the "recovered" list. Great care will be taken to use minimum too ls, as well as 
proper mitigation measures during implementation of the preferred alternative to protect 
wilderness values at the Naked Island group. The details for implementing this alternative are 
contained in the Final EA. 

The following is a summary of anticipated environmental effects from implementation of the 
preferred alternative: 

• The preferred alternative will not adversely impact geological resources, soils, vegetation, 
water resources or wildlife. 

• The preferred alternative will not adversely impact endangered or threatened species or 
their habitat. 

• The preferred alternative will not adversely impact archaeological or historical 
resources. 

• The preferred alternative will not adversely impact wilderness values or wilderness 
character. 

• The preferred alternative will not have a disproportionately high or adverse human health 
or environmental effect on minority or low-income populations. 

Based on review and evaluation of the information contained in the Final EA, I have determined 
that there will be no significant individual or cumulative impacts to the human environment, 
within the meaning of section 102(2)(c) of the National Environmental Policy Act of 1969, as 
amended. I have determined that the activities prescribed in the preferred alternative are not major 
Federal actions. Accordingly, preparation of an environmental impact statement is not required. 

Completion and approval of this Final EA, including decision and selection of the preferred 
alternative provides the justification for reviewing funding by the EVOS Trustee Council. This 
Final EA and preferred alternative provide information for the issuance of appropriate permits by 
the USFS and ADF&G. Lastly; the preferred alternative provides direction to APHIS-WS for 
assisting to control predatory mink. 
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U. S. Fish and Wildlife Service: 

~- /o/.uho/3 
Pete Probasco Date 
Assistant Regional Director, Migratory Birds and State Programs 

Cooperating Agency- APHIS-Wildlife Services 

APHIS-Wildlife Services, under its own agency authorities, agree with the USFWS Final EA, the 
FONSI, and Decision to protect pigeon guillemots at the Naked lslund group from predatory mink 
and hereby adopt the Final EA, the FONSI. and Decision Notice. 

Date~ I 
Acting Western Regional Director 
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APPENDIX D: COMPILliANCJE WTil'H OTHER LAWS ANJD 
I 

RJEGUJLATliONS 

ANILCA Section 8110, Subsistence Evaluation am:ll Findling 

,As documented or reported there is little subsistence uses or resources that would be impacted by 
the alternatives at the Naked Island Group. For this reason, this action would not result in a 
significant possibility of a significant restriction of subsistence use of wildlife, fish, or other 
foods. 

ANJILCA Section 811, Subsistence Evaluation and Finding 

There is no documented or reported subsistence access that would be restricted as a result of the 
proposed action. For this reason, this action would not result in a significant possibility of a 
significant restriction of subsistence users having reasonable access to subsistence resources on 
National Fore~st System Lands. 

Endangered Species Act of 1973 

The endangered Steller sea lion do not breed or have known haul-out sites at the Naked Island 
group, but may occasionally occur on island beaches. Sea lions observed during the operation 
would not be disturbed. Trappers would avoid beaches that are being used by Steller's sea lions. 
Steller's eider, North Pacific right whale, and humpback whale would not be affected . 

National Historic Preservation Act of 1966 

This EA evaluated the environmental impacts to cultural resources and determined that because 
the alternatives proposed do not propose to disturb significant areas, and most activity would be 
over snow, and it is unlikely that cultural, resources are present or would be impacted. 

Floodplain Management (E.O. 11988), Protection of Wetlands (E.O. 11990) 

The construction of the facilities needed for trapping operations or the actual trapping would not 
impact the functional value of any floodplain as defined by Executive Order 11988 and would 
not have negative impacts on wetlands as defined by Executive Order 11990. 

Recrea!Konal Fisheries (E.O. 12962) 

There are five anadromous streams at the Naked Island group. These have the only recreational 
fishing potential within National Forest System lands. As documented since there are no effects 
to fisheries resources there would be no negative direct, indirect or cumulative impacts related to 
this Order. 

Environmental Justice (E.O. 12898) 

·It has been determined that, in accordance with Executive Order 12898, the implementation of 
the proposed action does not have disproportionately high and adverse human health or 
environmental effects on minority populations and low income populations . 
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Migratory Bird Treaty Act of 1918, as amended 

Most trapping activities would occur outside the breeding season for birds in Southcentral 
Alaska. No vegetation or nest sites would be affected due to the proposed action. Potential 
disturbances to nesting birds would be avoided by following the mitigation measures identified 
in this EA. The ongoing monitoring activities on pigeon guillemot, under separate USFS Special 
Use Permit, follow USFWS bird permitting policies to reduce impacts. 

Magnuson-Stevens Fishery Conservation and Management Act 

The project area contains five anadromous streams. Action taken under the action would not 
impact anadromous fish habitat. Since no disturbance of the anadromous fish habitat (EFH) on 
the islands is anticipated, this project would not affect EFH. 
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APPENDIX E: INFORMATION ON THE MODEL USED TO 
PROJECT PIGEON GUILLEMOT POPULATION TRENDS 

WITH CURRENT MANAGEMENT AND CONTROL OF 
PREDATORY MINK MODELING 

Potential changes in the growth of the pigeon guillemot population at the Naked Island group 
were modeled to inform the decision-making process. This modeling coincides with the two 
management alternatives: Alternative A: No Action-CutTent Management and Alternative B: 
Proposed Action-Control of Predatory Mink (Chapter 2). A stochastic Leslie matrix model after 
Go let et al. (2002) and Bixler et al (20 1 0) was used to project guillemot population growth under 
these scenarios. 

The following equation was used to project the growth rate of the guillemot population: 

(A.): A. = ((PF * FX * PA 2) + (NX * PA)) I NX 

A. = annual population growth rate 
PF = annual sub-adult survival rate 
F x = number of offspring produced 
P A = age-constant annual adult survival 
Nx = initial population size 

The observed rate of population change of pigeon guillemot at the Naked Island group from 
1989 to 2008 was an approximate 12.7 percent annual decline (Bixler et al. 20 l 0). Observed 
population change of pigeon guillemot at the also oiled, but mink-free Smith Islands was a 0.53 
percent increase over the same time period, as pigeon guillemot recovered from EVOS. Thus, it 
is assumed that the long-term decline at the Naked Island Group was likely due to mink 
predation. 

An example ofthe possible maximum rate of increase for pigeon guillemot was 13.6 percent 
annually for six years was noted by Byrd (2001) in the western Aleutian Islands when arctic fox 
were removed from two islands. Pigeon guillemot numbers on nearby islands where arctic fox 
were not removed changed only slightly. Seabirds prospect at the end of summer for good 
breeding sites (ones with evident chicks) and this may result in immigration to. productive 
colonies from nonproductive colonies (Boulinier and Danchin 1997). 

The modeling strategy used the best data available to quantify a matrix population projection 
model. The model assumed a maximum average adult survival rate of 0.9 under optimal 
conditions. Although no empirical estimates of adult survival exist for pigeon guillemot, this 
assumption is reasonable considering adult survival data across a range of different seabird 
species (Schmutz 2009). The assumption is very similar to the rate of 0.89 estimated for black 
guillemot (Frederiksen and Petersen 1999). To emulate the decline depicted by Bixler et al. 
(20 1 0), the mean nest productivity rate of 0.35 was used from study years at Naked Island (1989, 
1990, and 1994-1998). Bixler et al. (2010) also noted adult pigeon guillemots were killed at up to 
ten percent of nest sites. This rate may be an underestimate, if mink remove carcasses from the 

73 



nest, as the investigator would assume the nest had failed and the adults simply dispersed •. 
Regardless, a maximum predation rate of ten percent of the adults was used in the presence of 
mink (thus base adult survival wtthout mink of 0.9 multiplied by 0.9 (the percent surviving 
predation in the presence ofmink) equals 0.81. This nest survival rate of0.35 and adult survival 
rate of 0.81 produced a rate of declme less steep than depicted in Bixler et al. (2010) An adult 
emigration rate was added, sufficient to produce the trend shown by Bixler et al. (2010). The best 
value for emigration rate was 15 percent. If this trend were to continue, a population of 100 
pigeon guillemot would decrease to seven pigeon guillemot in 20 years. This model reflects the 
No Action- Current Management alternative. 

An adult survival rate of0.9, a nest survival rate equal of0.61 (Golet et al. 2002), and an 
immigration rate equated to the emigration rate was needed to model the pigeon guillemot 
observed declme at the Naked Island group. The average increase of pigeon guillemot over 20 
years was 17 percent annually, nearly identical to the value noted by Byrd (200 1) for Simeonof 
Island. The projection starting point begins when there is assumed to be no mink predation. 
Additional model simulations could be done to characterize pigeon guillemot response to gradual 
mmk eradication. To emulate a significant removal of mink (90 percent removal) nest survival 
and adult survival rates of 90 percent of the maximum values in the previous model were utilized. 
For the Control of Predatory Mink alternative, the average rate of annual increase of pigeon 
guillemot, over 20 years, was 16 percent. 

The above model descriptions are deterrnmistic, as each model parameter has a singular value 
without variation (e.g., if adult survival is 0.9, then 0.9 is mamtained throughout the projection) . 
Stochastic models were run where variability was applied to the system with these core model 
structures. If biologically realistic parameter values of variability are used, then a stochastic 
model should be a more realistic representation of possible outcomes. For variability in nest 
survival (productivity), the data presented in Go let et al. (2002) was used for Naked Island. 
These data represent both ecologically real variability and also vanability due to the sampling 
process. Variance decomposition procedures were used (Burnham et al.1987) to extract an 
estimate of process variation in nest survival. A normal distribution of this variability was 
imposed on the model by using random draws from the distribution, and running the model 
1,000 times. The soth and 9501

h model runs, sorted by population growth estimates, reflect the 
confidence interval ofthis.model projection. Stochastic variability was imposed on adult 
survival rates. This level of variability was taken by using the mean process variation in adult 
survival from 18 seabird populations listed in Schmutz (2009). 
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Figure 1. Results of stochastic Leslie matrix modeling of the changes in the pigeon guillemot 
population at the Naked Island group for two alternatives: No Action - Current Management and 
Proposed Action - Control ofPredatory Mink (Fleming and Cook,2010). Across the two model 
scenarios, guillemot productivity varies in a monotonic fashion. The graphs start with the year 
after the actions were completed. 

The "No Action - Current Management" alternative represents no control of predatory mink at 
the Naked Island group and a predation rate based on the empirical predation rate ofthe 1990s 
(Bixler et al. 2010). Under the "Proposed Action - Control of Predatory Mink" alternative, a 
model projecting guillemot population growth, assumed annual removal of mink was sufficient 
so that few survived at the Naked Island group after each annual management effort and mink 
predation on guillemot was minimal. 
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APPENDIX F: l'IMELINES • PIGEON GUILLEMOT AMERICAN MINK 

1895-1950 
Duration of fox fur farming at the Naked Island 
group. 
Alexander Expedttton does not note the 

1908 presence or absence of mmk at the Naked 
Island group 

1929 
135 mink fur farms operating, mostly m 
southeast Alaska 

' No mink observed at the Naked Island group 
1946-1995 

accordmg to local trapper. 
1951 Mtnk mtroduced to Montague Island m PWS. 

Mmk mtroduced to Stratt Island in southeast 
1956 Alaska by Alaska Game Comtmssion and the 

USFWS. 
15,000 summer population of pigeon 

1972 guillemot and 4,000 pigeon guillemot 
m winter in PWS 

1972-1997 
Pigeon guillemot dechned from 
15,000 to less than 3,500 m PWS. 

Mtd 1970's 
Mink released at the Naked Island group 
accordmg to a local source 

Late 1970's- No mink predation recorded. 
early 1980's 

1979 
1,871 pigeon guillemot recorded at the No evtdence of mink predation 
Naked Island group. • 

Pre-EVOS 
Approximately 2,000 ptgeon 
guillemot at the Naked Island group 
EVOS (3/24/1989). 500 to 1 ,500 
pigeon ktlled m PWS as a result of 

1989 
EVOS. 
Just after spill - 1,000 ptgeon 
gutl1emot at the Naked Island group 
and 4,000 in PWS 

1990 
1,000 pigeon gmllemot at the Naked Mink population started mcreasing 
Island group and 4,000 m PWS. 

1993 
Estimated 3,000 - 4,900 pigeon 
guillemot in PWS. 
Dramatic decline in pigeon gmllemot 

1998-2008 densities at the Naked Island group 
compared to PWS. 

Mid 1990's 
Mink predation recorded. Local trapper 
observed mink on Peak Island. 

2004 
No evidenced of pigeon guillemot 
exposure to residual oil from EVOS. 

2008 to :5100 ptgeon gmllemot at the Naked 
present Island group 
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EXJECU'JfllVE SUMMARY 

The Pigeon Guillemot (Cepphus calumba) is now the only marine bird species in Prince William 
Sound (PWS), Alaska that is listed as "not recovering" on the Exxon Valdez Oil Spill Trustee 
Council's Injured Resources List. Since 1989, the population ofPigeon Guillemots in Prince 
William Sound (PWS) has undergone a continuous and marked decline, with no sign of 
stabilization. Given this alarming trend, restoration IS warranted for the recovery of Pigeon 
Guillemots in PWS. The logical location to focus restoration effort for guillemots is the most 
important historical breeding location in the Sound, the Naked Island group in central PWS. 
These islands provide an opportunity for recovery of a significant proportion of the PWS 
guillemot population, although the Naked Island group constitutes only about 2% ofthe total 
shoreline in PWS. One fourth of all guillemots nesting in PWS in 1989 Gust after the spill) were 
located at the Naked Island group. Restoration of guillemots at the Naked Island group to the 
number counted at that time would result in a substantial increase in the Sound-wide population. 
Most of the available information on the factors limiting the Pigeon Guillemot population in 
PWS originates from research on guillemot population size, nesting success, and diet conducted 
at the Naked Island group during 15 breeding seasons between 1978 and 2008. These data, 
placed in a historical and socioeconomic context, permit the development of a restoration plan 
designed to facilitate the population recovery ofPigeon Guillemots in PWS. 

A few historical events have had a considerable impact on Pigeon Guillemots nesting at the 
Naked Island group in PWS. First, fox farming occurred at the Naked Island group for more than 
50 years beginning in 1895. The foxes (Alopex lagopus) almost certainly caused severe declines 
in the populations of native fauna, including Pigeon Guillemots, as they did across many 
formerly fox-free islands in Alaska. Nearly a century later, the EVOS caused acute mortality 
from oiling estimated at between 500 and 1,500 Pigeon Guillemots in PWS in the immediate 
aftermath of the spill. There was evidence that guillemots were exposed to and negatively 
affected by residual oil for at least a decade after the spill. However, there was no longer an 
indication of guillemot exposure to residual oil from EVOS by 2004. Studies have demonstrated 
that EVOS and/or a climatic regime shift associated with the Pacific Decadal Oscillation affected 
guillemots in the Sound through reduced availability of preferred forage fish species. The 
prevalence of high-lipid schooling forage fish in the diet of guillemot chicks at the Naked Island 
group was significantly lower in the decade after EVOS, and this change was associated with 
lower nestling survival and growth rates, and lower overall nesting success. The level of 
predation on guillemot nests at the Naked Island group also increased significantly during the 
1990s when compared to pre-spill, potentially limiting the recovery ofPigeon Guillemots at this 
location. 

The primary limiting factor for guillemot reproductive success and population recovery at the 
Naked Island group is now predation of nests and adults by American mink (Neovzson vzson). 
Guillemot population trends at the Naked Island group compared to the rest ofPWS are 
consistent with this conclusion. At sites outside ofPWS, guillemot population declines and even 
local extirpation of breeding guillemots due to predation by mink have been successfully and 
rapidly reversed through mink control or eradication as a restoration action. Although a precise 
estimate of the guillemot population response to proposed mink control at the Naked Island 
group is not possible, all available evidence indicates that eliminating mink predation on 
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guillemot nests and adults would result m a dramatic mcrease in the breeding population and 
productivity of Pigeon Guillemots at the Naked Island group. Nest predation by mink may also 
have caused declines in populations of other seabirds nesting at the Naked Island group, 
including Arctic Terns (Sterna parad1saea), Parakeet Auklets (Aethw pslttacula), Tufted Puffins 
(Fratercula c1rrhata), and Horned Puffins (Fratercula cormculata). The presence of foraging 
marine mammals and large flocks of piscivorous birds provide supporting evidence that 
predation by mink and not limitations in food supply have caused the declines in seabirds 
breeding at the Naked Island group. The introduction or range expansion of mink in areas outside 
ofPWS have caused rapid population declines in a wide variety of taxa, including several 
species of ground-nesting birds, small mammals, amphibians(Banks et al. 2008)(Banks et al. 
2008)(Banks et al. 2008)(Banks et al. 2008), and crustaceans. 

Mink are native to the mainland and nearshore islands ofPWS but do not naturally occur on 
offshore islands. Observational data suggest that mink were absent on the Naked Island group 
until the 1970's (Appendix A), but the State of Alaska, ADF&G, who manage mink, has the 
position that mink are native to the islands and that pigeon guillemots can live in high densities, 
as they did in the 1970's and 1980's with mink on the islands. Data from both mtDNA 
sequencing and nuclear microsatellite genotyping indicate that the mink on the Naked Island 
group are descended in pmt from fur farm mink stock and were introduced to the Naked Island 
group by humans. 

The Naked Island group is part of Chugach National Forest with the exception of one small 
privately-owned parcel on Peak Island. The islands are used periodically for camping, hiking, 
deer hunting, and fishing. Although frequently exploited for their fur in other parts ofPWS, 
trapping of mink at the Naked Island group occurs rarely. Pigeon Guillemots contribute to the 
success of ecotourism in PWS through their conspicuous, vocal, and charismatic displays along 
the shoreline. 

The restoration objective for Pigeon Guillemots in PWS IS population recovery, which in this 
case is defined as a stable or increasing population. All reasonable potential restoration 
alternatives have been considered and assessed for their likelihood of facilitating guillemot 
population recovery. The preferred alternative (Alternative A) is the control of predatory mink 
(i.e., the removal of all individuals from the pigeon guillemot nesting areas) at the Naked Island 
group. If this alternative is not successful after 2-3 years the agencies involved will discuss other 
alternatives, one of which would be to amend the EA and remove all the remaining mink.The 
suggested method is trapping with lethal body grip traps set along the coastline during fall, 
winter, and especially early spring (when snow cover is present and mink are largely restricted to 
the shoreline), supplemented with hunting using dogs, as necessary. Successful control will 
likely require multiple years of effort, likely 3-5 years. Long-term monitoring of the islands 
should be conducted periodically. The eradication of mink (Alternative B) would result in in 
recovery of pigeon guillemots also. This alternative was rejected because the State of Alaska, 
who manages mink would prefer to try controlling mink as the first management tool and does 
not think it is necessary at this time to restore pigeon guillemots. Alternative C, enhancement of 
the guillemot food supply during the nesting season, included the release of high-lipid hatchery­
reared juvenile fish (i.e., Pacific herrmg, Clupea pallas1, and/or Pacific sand lance, Ammodytes 
hexapterus) near foraging areas of Pigeon Guillemots at the Naked Island group. Although this 
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alternative may be an effective restoration technique for guillemots and other species in the 
future, it was eliminated because there is currently no stock enhancement program for herring or 
sand lance in PWS, plus it fails to address the primary cause of guillemot egg and chick mortality 
at the Naked Island group. The construction and installation of guillemot nest boxes (Alternative 
D) to enhance the availability of sites inaccessible to mink was considered and rejected as well. 
A few nest boxes were installed at the Naked Island group during the 1990s, but there was a low 
incidence of use by guillemots, most likely because there was an abundance of available, 
unoccupied natural cavities. The population ofPigeon Guillemots at the Naked Island group is 
now significantly lower than it was during the 1990s, and thus nest box installation would almost 
certainly be an ineffective restoration technique. Alternative E consists of the lethal control of 
avian predators ofPigeon Guillemots and their nests, mcluding Common Ravens (Corvus corax), 
Northwestern Crows (Corvus caurmus), and Black-billed Magpies (Pzca pzca). This alternative 
would require a constant, persistent, and intensive effort to reduce populations of avian 
predators, and the resulting increase in survival of guillemot eggs and chicks is likely to be 
insignificant in comparison to the loss of eggs, chicks, and adults due to mink predation. 
Alternative F consisted of a combination of provisioning of nest boxes (Alternative D) and 
control of corvid (Alternative E) and mink (Alternative B) populations. This combination of 
alternatives is unlikely to be more effective than any of the alternatives implemented on its own. 
The current management strategy (Alternative G), involves no restoration action. Given the high 
predation pressure on guillemot nests at the Naked Island group, this alternative will almost 
certainly lead to a continued low(< 25 nesting pairs) breeding population or local extirpation of 
the guillemot breeding population at this site. 

Control of predatory mink was selected as the preferred alternative because it is most likely 
alternative that was agreed upon by all agencies to facilitate the recovery of Pigeon Guillemots 
throughout PWS. Other alternatives are either currently unavailable or unlikely to be effective. 
An effort to control mink at the Naked Island group is likely to be successful in a relatively short 
period of time (3-5 years) due to well-developed methods of control. Although, the preferred 
alternative would be implemented to address the Pigeon Guillemot population decline in PWS, a 
suite of other seabird species, including Tufted Puffins, Horned Puffins, and Arctic Terns, with 
depressed breeding populations at the Naked Island group would also benefit. Mink control may 
also promote local increases in other populations of ground-nesting birds (e.g., waterfowl), small 
mammals, amphibians, and crustaceans. 

Potential negative effects of the preferred alternative appear to be either negligible or largely 
avoidable. Proposed control methods include steps to minimize capture of non-target species 
(i.e., selection of trap type and use of artificial burrows in which to set traps). The restoration of 
guillemots at the Naked Island group will not have a significant negative impact on herring 
stocks because juvenile herring have never been an important part ofthe diet of guillemots 
nesting at this location. Control of mink at the Naked Island group would not adversely affect 
trappers in PWS because mmk at the Naked Island group are rarely exploited for their fur and are 
remote to trappers in the region. Due to the fur farm ancestry of mink at the Naked Island group, 
this alternative would not injure the Sound-wide population of native mink. There is rio concern 
over a potential detrimental population eruption by small introduced herbivores or omnivores, 
such as rabbits or rats, following mink control because no such species occur at the Naked Island 
group. 
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The population response of guillemots to mink control at the Naked Island group is measurable 
through the comparison of historical and recent guillemot population surveys completed at the 
Naked Island group and the Smith Island group (mink-free islands) using a Before-After­
Control-Impact design. Although a precise prediction of the guillemot population response to 
mink control is not possible, the time expected to population recovery can be estimated. If the 
expected increase in guillemot productivity from mink control is realized and model assumptions 
are correct, guillemot population at the Naked Island group will increase five fold within 1 0 
years following mink control and the Sound-wide population ofPigeon Guillemots will begin to 
increase within 15 years after control of mink at the Naked Island group. 
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PROJECT JPJLAN 

I. NEED FOR TJHI:E PROJECT 

A. Statemerrl!.t ofProlbllem 

Introductzon 

The Pigeon Guillemot (Cepphus columba) is now the only marine bird species injured by 
the 1989 Exxon Valdez oil spill (EVOS) that is listed as "not recovering" on the Exxon Valdez 
Oil Spill Trustee Council's Injured Resources List (Exxon Valdez Oil Spill Trustee Council 
201 0). Since 1989, the population of Pigeon Guillemots in Prince William Sound (PWS) has 
declined by an alarming 47%, and there is no sign of population stabilization (McKnight et al. 
2008). Given this steady, long-term, and drastic trend, restoration action is warranted and in all 
probability necessary for the recovery of the Prgeon Guillemot population in PWS. 

The Naked Island group is a logical location to focus restoration efforts for guillemots in 
PWS (Figure 1). These islands provide a umque opportunity to facilitate the recovery of a 
disproportionately large number ofguillemots through restoration along a small portion (~2%) of 
the total PWS shoreline. The Naked Island group was historically the most important breeding 
location for guillemots in the Sound (Sanger and Cody 1994). Approximately one quarter ofthe 
guillemot population in PWS nested at the Naked Island group in 1989 in the aftermath ofthe 
EVOS (U.S. Fish and Wildlife Service, unpubl. data). Recovery of Pigeon Guillemots at the 
Naked Island group to the number counted just after the spill (Oakley and Kuletz 1996) would 
increase the Sound-wide population by nearly 45% (McKnight et al. 2008). 

,,------1 

Figure 1. The location ofPrince William Sound (inset map), the Naked Island group, and the 
nearby mink-free Smrth Island group in Alaska 

Exxon Va/de= Oil Spill Trustee Council Project 10070853, Amendment 



The Naked Island group is also the site where we have the most thorough understanding 
of mechanisms regulatmg Pigeon Guillemot populations in PWS. Data on population size, 
nesting success, and diet of guillemots has been collected at the Naked Island group during 15 
years between 1978 and 2008 (Bixler 201 0) The historical, ecological, and socioeconomic 
contexts of Pigeon Guillemots at the Naked Island group are presented below. This information 
provides the foundation crucial for the development and assessment of feasible restoration 
alternatives designed to facilitate the populatwn recovery of Pigeon Guillemots in PWS. 

Hzstorzcal Context 

2 

The Naked Island group was the site of arctic fox (Alopex lagopus) fur farms for more 
than 50 years beginning in 1895 (Bailey 1993, Lethcoe and Lethcoe 2001). The foxes roamed 
free on the islands (Evermann 1914) and, as in other locations, likely relied on native small 
mammals (i.e., voles, shrews, and mice) and seabirds as a food source (Heller 1910, Bailey 
1993). The populations of native fauna, including Pigeon Guillemots, almost certainly 
plummeted following the introduction of foxes to the Naked Island group, as they did across 
many formerly fox-free islands in Alaska (Bailey 1993). In fact, there were apparently no rodents 
or shrews on Storey Island and no shrews on Naked Island by 1908, within 15 years ofthe 
commencement offox farming (Heller 1910). A variety of native species including salmon, 
herring, harbor seals, and even whales were killed to provide supplemental food for foxes in the 
Sound (Bailey 1993, Lethcoe and Lethcoe 2001, Wooley 2002), thereby altering the entire 
ecosystem. The depression ofthe 1930's, the end ofWorld War II, and changes in women's 

• 

fashions in Europe together caused fox farming to become unprofitable (Lethcoe and Lethcoe • 
2001). Upon closure of the fox farms, foxes in PWS either were removed by trapping or died of 
starvation; arctic foxes are no longer found in the PWS region (Bailey 1993). 

Other historical developments in PWS that may have directly or indirectly impacted the 
nearshore habitat of the Naked Island group include mining, commercial fishing of salmon and 
herring, pink salmon hatcheries, marine mammal harvest, and logging (Lethcoe and Lethcoe 
2001, Wooley 2002). The 1964 earthquake resulted in an uplift of about four feet at the Naked 
Island group and massively altered both the shoreline and shallow nearshore habitat (Hanna 
1971) where guillemots nest and forage (Ewins 1993). 

On 24 March 1989, the TN Exxon Valdez ran aground at Bligh Reef in PWS resulting in 
the release of at least 44 million liters of Prudhoe Bay crude oil into PWS. The oil spread to the 
southwest through the Sound and into the northern Gulf of Alaska. An estimated 500 to 1,500 
Pigeon Guillemots in PWS were immediately killed due to oil exposure (Piatt and Ford 1996). 
There was evidence that guillemots were exposed to residual oil for at least a decade after the 
spill (Go let et al. 2002). However, there was no longer indication of direct contact with oil in 
guillemots by 2004 (B. Ballachey, U.S. Geological Survey, pers. comm.). 

Previous studies have demonstrated that EVOS and/or a climatic regime shift associated 
with the Pacific Decadal Oscillation may have indirectly affected Pigeon Guillemots in PWS 
(Agler et al. 1999, Golet et al. 2002). The decline in the number of guillemots in the Sound, 
which began prior to EVOS, has been associated with the 1976 shift in the Pacific Decadal 
Oscillation (Agler et al. 1999, Go let et al. 2002) that resulted in reduced abundance of schooling 
forage fish across the North Pacific Ocean (Anderson et al. 1997, Francis et al. 1998, Anderson 
and Piatt 1999). EVOS also apparently contributed to the decline in populations of schooling 
forage fish, specifically Pacific herring (Clupea pallasz) and Pacific sand lance (Ammodytes 
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hexapterus) in Prince William Sound (Marty et al. 1999, Golet et al. 2002, Marty 2008). The 
prevalence of high-lipid schooling forage fish in the diet of guillemot chicks at the Naked Island 
group was significantly lower in the decade after EVOS than prior to EVOS (Oakley and Kuletz 
1996, Golet et al. 2002). Low proportions of high-lipid schooling prey, particularly sand lance, in 
the diet of Pigeon Guillemot chicks have been associated with lower nestling survival, lower 
nestling growth rates, and lower overall nesting success (Golet et al. 2000, Litzow et al. 2002). 

Top-down factors, such as predation, may also have limited the recovery ofthe Pigeon 
Guillemot populatiOn in PWS (Hayes 1995, Oakley and Kuletz 1996, Golet et al 2002). 
Common potential predators of guillemot nests in PWS include Glaucous-winged Gulls (Larus 
glaucescens), Black-billed Magpies (Plea hudsoma), Northwestern Crows (Corvus caurinus), 
Common Ravens (Corvus corax), river otters (Lontra canadens1s), and American mink 
(Neov1son v1son) with mink being the most important (Oakley and Kuletz 1979, Ewins 1993, 
Hayes 1995, Oakley and Kuletz 1996). The level of mink predation on guillemot nests at the 
Naked Island group increased significantly during the late 1990s compared to earlier years 
(Golet et al. 2002). 

Current Ecologlcal Context 

The Pigeon Guillemot is a pursuit-diving seabird that preys upon a variety of nearshore demersal 
fishes, schooling fishes, and, occasionally, crustaceans (Ewins 1993). Guillemots are semi­
colonial members of the seabird family Alcidae that produce 1- or 2-egg clutches (Ewins 1993). 
Pigeon Guillemots usually nest in rock crevices or burrows along rocky shorelines but are also 
known to nest in crevices of anthropogenic structures such as piers, bridges, and wooden nest 
boxes (Ewins 1993). Guillemots nest along the coastline of western North America from the 
Bering Strait to Santa Barbara, California, and as far south as the Kurile Islands in the Russian 
Far East. The current number of Pigeon Guillemots is considered stable and estimated to be 
about 470,000 individuals range-wide (BirdLife International2009). The species is regarded as 
"of least conservation concern" (BirdLife International2009). The Pigeon Guillemot is however, 
susceptible to long-term local declines in breeding populations (Ewins 1993). 
The availability of schooling forage fish may continue to limit the rate and extent of Pigeon 
Guillemot population recovery, both at the Naked Island group and in the Sound as a whole 
(Bixler 2010). The prevalence of schooling forage fish in the diet ofPigeon Guillemots at the 
Naked Island group has not recovered to pre-EVOS levels. In addition, the average group size of 
Pigeon Guillemots detected in surveys declined near the Naked Island group, but also across a 
number of other important guillemot nesting areas in central and western PWS, a pattern 
consistent with a region-wide reduction in food availability. 
However, the primary limiting factor for guillemot reproductive success and population recovery 
at the Naked Island group is now predation by a recent colonizer of the islands, the American 
mink (Bixler 201 0). The overall abundance of schooling forage fish at the Naked Island group 
has increased since the 1990s, suggesting that forage fish populations are recovering from 
EVOS. Despite improving prey resources, the guillemot breeding population at the Naked Island 
group has declined by more than 90% during the last 15 years. Guillemots, like many other 
seabirds, produce few offspring and their populations are sensitive to even small decreases in 
adult survival. The rate of egg and chick predation increased during the 1990s and caused the 
majority of nest failures during this period. By 1998, at least 60% of monitored guillemot nests 
and 4.5% of breedb.1g adults at those nests were killed by mink. In 2008, we determined that the 
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rate of nest predation at the Naked Island group was similar to the late 1990s, and mink were still 
able to locate guillemot nests and kill guillemot nestlings, despite few remaining nests (only 17 
active guillemot nests found). The prevalence of guillemot nest sites in crevices on cliffs 
increased at the Naked Island group, while the prevalence of nests in crevices or burrows near 
the ground, presumably more accessible to mink, decreased compared to pre-spill. The guillemot 
population trend at the Naked Island group compared to elsewhere in PWS is also consistent 
with the hypothesis that mink predation is the primary limiting factor. Guillemot numbers were 
stable between 1990 and 2008 at nearby mink-free islands (Smith Island group), and guillemot 
population declines at the Naked Island group since EVOS have been much more severe than 
across the rest ofPWS. The number of guillemots at the Naked Island group comprised about 
25% of the total population in PWS just after the spill in 1989. But in 2008, the number of 
guillemots at the Naked Island group comprised just 1% of the total Sound-wide population. 
Prior to the increase in mink predation the Naked Island group had the largest nestmg colony of 
Parakeet Auklets (Aethza pslttacula) in PWS and high densities of Tufted Puffins (Fratercula 
czrrhata), Homed Puffins (Fratercula cormculata), and Arctic Terns (Sterna paradzsaea), in 
addition to supporting the highest numbers of nesting Pigeon Guillemots (Oakley and Kuletz 
1979). Nest predation by mink likely caused declines in these other seabirds nesting at the Naked 
Island group. Arctic Terns and Parakeet Auklets have been extirpated as breeding species at the 
Naked Island group. Other seabirds currently nest in greatly reduced numbers (i.e., Tufted 
Puffins and Horned Puffins; KSB, pers. obs). The few remaining pairs of puffins nesting on the 
Naked Island group are restricted to the highest available shoreline cliffs (80- 100m) on the 
archipelago. Foraging humpback whales (Megaptera novaeang!zae), minke whales 
(Balaenoptera acutorostrata), harbor seals (Phoca vztulzna), and Steller sea lions (Eumetopzas 
JUbatus) along with large foraging flocks ofpiscivorous birds, including Marbled Murrelets 
(Brachyramphus marmoratus), Black-legged Kittiwakes (Rzssa trzdactyla), and Glaucous­
winged Gulls (Larus glaucescens) still occurred in the nearshore waters of the Naked Island 
group in 2008 (KSB, pers. obs.). These aggregations ofpiscivorous marine birds and mammals 
near the Naked Island group provide supporting evidence that predation by mink, and not limited 
forage fish, have caused the decline in seabirds breeding at the site. 
Mink are semi-aquatic, largely nocturnal, generalist carnivores that are native to the mainland 
and nearshore islands ofPWS. The natural distribution of mink on the more isolated, offshore 
islands in PWS is less well known, however, due to two centuries oftrapping offurbearers by 
non-Native Alaskans and 50 years of fur farms for foxes and mink (Lethcoe and Lethcoe 2001, 
Fleming and Cook 2010). There is evidence that there was no mink predation in the 1970s and 
1980s at the Naked Island group (U.S. Fish & Wildlife Service, unpubl. Data; Appendix A. 
Evidence from both mtDNA sequencing and nuclear microsatellite genotyping suggest that the 
mink on the Naked Island group are descended in part from fur farm mink (Fleming and Cook 
201 0). There is no evidence of a gradual natural immigration of individuals and the founding 
population size was about 5 pairs, larger than expected from a natural colonization event. Mink 
from the Naked Island group are most closely related to those that occur on Knight Island, the 
nearest island to the Naked Island group (6 km away). This distance exceeds by 2 km the longest 
recorded natural dispersal distance over open water by mink. Mink were intentionally introduced 
by federal and state agencies to at least one remote island in PWS (i.e., Montague Island) in 
order to provide a harvestable population (Paul2009). There is also suggestive evidence of 
introductions of mink to islands in PWS by fox farmers (Fleming and Cook 201 0) and fur 
trappers (R. Ellis, pers. comm.) to establish new harvestable populations 
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American mink have escaped from fur farms or from been intentionally introduced across much 
ofEurope (Bonesi and Palazon 2007) where they have caused rapid population declines in a 
variety of ground-nesting birds (Ferreras and MacDonald 1999, Clade and MacDonald 2002, 
Nordstrom et al. 2002, Nordstrom et al. 2003, Banks et al. 2008), small mammals, amphibians 
(Banks et al. 2008), and crustaceans (Bonesi and Palazon 2007). These effects are especially 
apparent on islands (Banks et al. 2008). A long-term, large-scale Amencan mink removal 
program on islands in the Baltic Sea demonstrated that 1) nearly all species ofbirds, mammals, 
and amphibians present on the islands were negatively affected by mink predation and 2) 
populations of most species increased following mink removal (Nordstrom et al. 2003, Banks et 
al. 2008). Mink eradication resulted in successful reversal of the population decline and local 
extirpation ofBlack Guillemots (Cepphus grylle), a close relative ofPigeon Guillemots, in this 
study (Nordstrom et al. 2003). 
Although we are unaware of any examples of mink control or eradication programs within the 
breeding range of Pigeon Guillemots, introduced arctic foxes have been removed from multiple 
islands in the Alaska Maritime National Wildlife Refuge Complex (Byrd et al. 1997). At two of 
these islands, Simeonof and Chernabura islands in the Shumagin Islands, the population of 
Pigeon Guillemots increased by 275% and 150%, respectively, within just six years of fox 
removal (Byrd 2001). 

5 

Not all guillemot nesting failure on the Naked Island group is caused by mink predation and the 
diet of the few guillemots that continue to nest on the Naked Island group does not include as 
high a proportion of schooling forage fishes as pre-EVOS (Bixler 201 0). Consequently, a precise 
estimate of the guillemot population response should mink be controlled at the Naked Island 
group is not possible. However, all available evidence indicates that eliminating mink predation 
on guillemot nests and adults would result in a measureable increase m the Pigeon Guillemot 
breeding population and its productivity at the Naked Island group, as well as increases in the 
breeding populations of other seabirds at the Naked Island group. 

Socweconomzc Context 

Outside of one privately owned parcel of land on Peak Island, the Naked Island group is 
part of the publically owned Chugach National Forest (Oakley and Kuletz 1979). The islands are 
used periodically for camping, hiking, deer hunting, and fishing (Oakley and Kuletz 1979). The 
protected bays on the west and north sides ofNaked Island provide safe anchorages for sailboats, 
fishing boats, and an oil spill response barge. Although frequently exploited for their fur in other 
parts ofPWS, trapping of mink at the Naked Island group rarely occurs due to the low price of 
furs and the time and expense involved in traveling to the islands (R. Ellis, pers. comm.). 
Although Pigeon Guillemots have little subsistence value, they contribute to the success of 
ecotourism in PWS. Guillemots are conspicuous, vocal, and charismatic and thus play a role in 
the auditory and visual experience of all who frequent the shoreline ofPWS. 

B. Releval!llce to 1994 Restoratiol!ll Plal!ll Goans al!lldl Sciel!lltftfic Priorities 

The proposed restoration would facilitate the recovery of a species injured by EVOS, the Pigeon 
Guillemot, through control of predatory mink at the Naked Island group. Given the high level of 
guillemot egg and chick mortality at the Naked Island group, there is no evidence to suggest that 
the population could recover without restoration action. Because the Naked Island group is the 
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most important historical nesting area for guillemots in PWS, this proposal provides an 
opportunity for recovery of a significant proportiOn of the PWS guillemot population. 
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The control of mink from the Naked Island group would promote naturally occurring 
productivity and diversity in Prince William Sound. This population of mink was almost 
certainly introduced to the Naked Island group. A suite of seabird species with depressed 
breeding populations at the Naked Island group (e.g., Arctic Terns, Parakeet Auklets, Tufted 
Puffins, and Horned Puffins) (KSB, pers. obs.; Oakley and Kuletz 1979) would benefit from this 
restoration action in addition to Pigeon Guillemots. Mink control may promote local increases in 
other populations of ground-nesting birds (Ferreras and MacDonald 1999, Clade and MacDonald 
2002, Nordstrom et al. 2002, Nordstrom et al. 2003, Banks et al. 2008), small mammals, 
amphibians (Banks et al. 2008), and crustaceans (Bonesi and Palazon 2007). 

ll. PROJECT DES:ll:GN 

A. Allter~matives 

Introduction 

The restoration objective for Pigeon Guillemots in PWS is population recovery, in this 
case defined as a stable or increasing population (Exxon Valdez Oil Spill Trustee Council1994). 
All reasonable potential restoration alternatives have been considered. The ability of each 
alternative to meet the restoration objective was assessed and the most effective approach was 
selected as the preferred alternative. The preferred alternative complies with the policies and 
standards of restoration ofthe Exxon Valdez Oil Spill Trustee Council (Exxon Valdez Oil Spill 
Trustee Council1994). 

Detazled descnptwn of alternat1ves 

Alternative A- Control of Predatory Mink- PREFERRED ALTERNATIVE 

Actions under this alternative aim to control predatory mink at the Naked Island group. 
We consider control "the complete removal of all the individuals in the pigeon guillemot nesting 
areas". The suggested method is lethal trapping with body grip traps along the coastline within 
500m of each historical or current nest location, supplemented with hunting using dogs as 
necessary. 

Trapping is the most practical and effective method available to control mink (Boggess 
1994, Macdonald and Harrington 2003, Moore et al. 2003). Although lethal trapping is more 
successful (Boggess 1994, Moore et al. 2003), live trapping followed by euthanasia with an air 
pistol or shotgun has been utilized in a few mink control projects due to concern for non-target 
captures and public acceptance (Moore et al. 2003). Other methods of euthanasia were 
considered but rejected. Although toxicants ( e g., sodium fluoroacetate - compound 1080 and 
sodium cyanide- M44) and fumigants (e.g. carbon monoxide) are in use in the United States for 
carnivore control, there are currently no chemical agents registered by the U.S. Environmental 
Protection Agency for the control of mink (Boggess 1994, National Wildlife Research Center 
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2008). Further, poisoning or secondary poisoning of non-target species (Courchamp et al. 2003, 
Moore et al. 2003) such as river otters (Lontra canadenszs) and Bald Eagles (Hahaeetus 
leucocephalus) would likely be unacceptable. Shooting as a method of killing mink is considered 
inefficient (Boggess 1994, Courchamp et al. 2003). Although a potentially important 
management tool in European countries (Macdonald and Harrington 2003, Bonesi and Palazon 
2007), control of mink through enhancement of possible competitors (i.e., river otters) seems 
unlikely to be effective in PWS given the lack of evidence for niche overlap (BenDavid et al. 
1996). Other means of biological control, such as virus vectored immune-contraception, have yet 
to be fully developed (Courchamp and Cornell 2000, Macdonald and Harrington 2003) and 
might pose an irreversible danger to the viability of mink and other closely-related native 
furbearers (e.g., American marten) outside ofthe Naked Island group. 

Trapping success would be maximized through continuous effort for three to five months 
of the year during the winter (January to May) season (Bonesi et al. 2007). The precise timing of 
trapping will be determined using an adaptive management approach (see below). Traps would 
be set along the coastline of the Islands (See Bixler et al. 2010 for details). We suggest the use of 
experienced trappers (Macdonald and Harrington 2003) for the duration of the project and 
huntmg dogs to locate the last few mink in the nesting area if necessary (Moore et al. 2003). 
Although we do not know the total number of mink at the Naked Island group, there likely is 
between 80 and 200 mink in this population (Fleming and Cook 2010). We anticipate that 
successful control would likely require multiple years of effort (Macdonald and Harrington 
2003), potentially up to five years. Carcasses of mink would be frozen and placed in a tamper­
proof container and removed from the island approximately every two to four weeks. Carcasses 
would be donated to research organizations for additional genetic and other study or to 
permanent archives in public museums or universities, whenever feasible. There is also the 
opportunity to provide carcasses to Native Alaskans for their cultural programs Not all carcasses 
may be donated and some carcasses may not be salvageable (spoilage, unable to retneve, 
scavenging by other animals, etc.) Carcasses that cannot be salvaged for donation may be 
disposed of in a city landfill. 

The geography of the Naked Island group improves the likelihood of successful mink 
control. The islands are relatively small with gentle topography and access to safe anchorages 
(Courchamp et al. 2003, Bonesi and Palazon 2007). Because the Naked Island group is 
geographically isolated, it is unlikely to encounter mink from other islands immigrating 
(Nordstrom and Korpimilld 2004, Bonesi and Palazon 2007). 

Mink control at the Naked Island group would likely be followed by a clear and dramatic 
increase in the guillemot breeding population, but the precise response of the guillemot 
population following mink control is unknown. Based on the best available information, 
however, we estimate that the productivity of guillemots at the Naked Island group will increase 
by 16% to 36%. Ifthis change in productivity is realized and model assumptions are accurate, 
the Sound-wide population should begin to increase within 15 years following mink control (See 
Chapter 4). However, if after 2-3 years this alternative is not leading to pigeon guillemot 
recovery and mink are still entering the nesting zone, the agencies would discuss other 
alternatives, one of which would be to amend the EA and remove the mink remaining on the 
islands, with appropriate approvals from all agencies involved. 

Alternative B- Eradication of Mink 
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Alternative B is similar to Alternative A, with the exception that in this alternative the 
aim of lethal trapping is the eradication of the mink population at the Naked Island group, rather 
than control. Methods used would be identical to Alternative A with one main difference; 1) 
lethal trapping would occur throughout the islands in all mink habitat. 

This alternative was not pursued because the State of Alaska, ADF&G, who manage 
mink believes that the mink are native to the islands and that pigeon guillemots can coexist at 
high densities, as they were in the 1970s and 1980s, with mink. However if control of predatory 
mink is not successful in restoring pigeon guillemots after a few years ADF &G is willing to 
discuss other alternatives. 

Alternative C Enhance the Pigeon Guillemot Food Supply during the Nesting Season 

8 

Actions under Alternative C would include the release ofhatchery-rearedjuvenile forage 
fish within PWS, preferably in close proximity to the foraging areas of Pigeon Guillemots 
nesting at the Naked Island group Due to the importance of prey lipid content to the 
reproductive success of guillemots (Golet et al. 2000, Litzow et al. 2002), only high-lipid 
schooling forage fish would be released (i.e. herring and/or sand lance). An increase in the 
abundance of high-lipid prey might lead to increased productivity and survival in guillemots 
(Golet et al. 2000, Litzow et al. 2002). The enhancement of native stocks of forage fish in PWS 
might also have a positive impact on populations of a variety of other species of seabirds, fish, 
and mammals that prey upon them, including the ESA-listed humpback whale (Megaptera 
novaeanglzae) and Steller sea lion (Eumetopwsjubatus) There is currently no stock 
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enhancement program for either herring or sand lance in PWS. The initiation of such a program .,

1 

requires further research in order to ensure no unexpected negative consequences to the 
ecosystem (Exxon Valdez Oil Spill Trustee Council2009). Although this alternative might be an 
effective restoration technique in the future, it is not a viable solution to stem the current 
alarming population declme of guillemots. More importantly however, this alternative fails to 
address the pnmary cause of guillemot nesting failure at the Naked Island group, namely 
predation on eggs and chicks. 

Other methods of supplementing the guillemot food supply have been considered and 
rejected. For instance, releases of dead herring or sand lance into waters adjacent to active nests 
are unlikely to be utilized by guillemots because there 1s no indication that this species currently 
exploits such potential food resources (i.e., offal discarded from fishing vessels; Ewins 1993). 
Supplementing the diet of chicks in the nest was rejected as well. Although studies suggest that 
the supplementation of prey to nests can significantly increase productivity of seabirds (Robb et 
al. 2008), Pigeon Guillemots are prone to nest abandonment when subjected to high rates of 
human disturbance at the nest (Ainley et al. 1990, Vermeer et al. 1993). 

Alternative D- Provide Nest Boxes to Enhance Nest Site Availability 

Under this alternative, nest boxes would be installed on cliff faces that appear to be 
inaccessible to mink. The boxes would be placed in the immediate vicinity of either current or 
historical nesting locations. 

Other options to prevent mink from depredating guillemot adults, chicks, and eggs inside 
nests were considered but eliminated. For instance, fencing is highly unlikely to be effective at 
reducing predation of guillemot nests at the Naked Island group. The prevention of gaps larger 
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than 1 inch (Boggess 1994) on talus slopes and chffs is not feasible. There are no registered 
chemical repellents or known effective frightening devices to modify the behavior of mink near 
guillemot nests (Boggess 1994, National Wildlife Research Center 2008). 
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There is no evidence that Pigeon Guillemots at the Naked Island group are limited by the 
availability of nesting habitat (Bixler 2010). A few nest boxes were installed at the Naked Island 
group during the late 1990s, but there was low incidence of use (DBI; pers. obs), most likely 
because there was an abundance of natural cavities available. The population of Pigeon 
Guillemots at the Naked Island group IS now significantly lower than it was during the late 
1990s. Consequently, nest box installation would almost certainly be an ineffective restoration 
technique. 

Alternative E- Control Avian Predators ofPigeon Guillemot Nests 

Actions under Alternative E intend to prevent the predation ofP1geon Guillemot nests 
through reduction in population of native avian predators at the Naked Island group. Avian 
species targeted would include the Common Raven (Corvus eorax), Northwestern Crow (Corvus 
eaurmus), and Black-billed Magpie (P1ea plea). Lethal population control would be attained by 
shooting avian nest predators throughout the guillemot nesting season, April through August. 

There are no other feasible methods of lethal or non-lethal control available. Although 
there is a conditioned taste aversion chemical registered by the U.S. Environmental Protection 
Agency (methiocarb) for corvid control, it is limited in use for the protection of federally 
threatened or endangered species (National Wildlife Research Center 2008). Similarly, lethal 
control of corvids through a toxicant (i.e. DRC-1339 [3-chloro-4-methylbenzenamine HCL]) is 
not permitted for this application (National Wildlife Research Center 2008). Harassment 
techniques, such as auditory deterrents, were rejected because they would likely negatively affect 
guillemot nest attendance. 

There are several flaws inherent to this alternative. Culling by shooting has a decreasing 
efficacy for corvid species through time (Liebezeit and George 2002) suggesting that each year 
of control would require more effort with less success. The program would need to be conducted 
annually and continue indefinitely due to the high dispersal capability of these species. Finally, 
because an increase in survival of chicks after culling avian predators is likely to be insignificant 
in comparison to the loss of eggs, chicks, and adults due to mink predation, it seems very 
unlikely that this alternative would change the current population trajectory of Pigeon Guillemots 
at the Naked Island group. 

Alternative F- Combination ofNest Boxes and Control of Predator Populations 

Under this alternative, nest predators of Pigeon Guillemots (i.e., mink, ravens, crows, and 
magpies) would be culled and nest boxes would be installed at the Naked Island group. Actions 
taken include all of those listed in Alternatives B, D, and E. Due to flaws in each action (see 
above) that will not be lessened by the combination of alternatives, the population trajectory of 
Pigeon Guillemots at the Naked Island group is unlikely to change significantly . 
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Alternative G- No Action- Current Management 

No management action would be taken under this alternative. The current breeding 
population of Pigeon Guillemots at the Naked Island group is likely to remain either exceedingly 
low(< 25 nesting pairs) or decline to local extirpation in the absence of restoration action given 
the high rate of predation on guillemot nests and adults by mink. 

Ratzonale for selectzon of control of predatory mmk on the Naked Island Group as the preferred 
alternative 

Alternative A, control of predatory mink, is the preferred alternative because it is the 
most effective method to elevate the productivity of Pigeon Guillemots at the Naked Island 
group and facilitate the recovery of the species in PWS. This alternative is less expensive, both 
financially and in number of mink killed, than any other method (Courchamp et al. 2003). Other 
alternatives are either currently unavailable or unlikely to facilitate guillemot population 
recovery. Given the high level of guillemot egg and chick mortality at the Naked Island group, 
there is no evidence to suggest that the population could recover without such restoration action. 
Mink control at the Naked Island group is likely to be successful due to well-developed methods 
of control (Bonesi and Palazon 2007) and geographic isolation of the islands (Nordstrom and 
Korpimaki 2004). The control of mink at the Naked Island group can be achieved within a 
relatively short period of time (3-5 years). Although the population response of guillemots is 
difficult to predict precisely, mink control would result in an increase in adult survival, 

• 

reproductive success, and population size at the Naked Island group. A suite of seabird species · 
with depressed breeding populations at the Naked Island group (e.g., Arctic Terns, Parakeet • ' 
Auklets, Tufted Puffins, and Horned Puffins) (KSB, pers. obs.; Oakley and Kuletz 1979) would 
also benefit from this restoration action. Mink control may promote local mcreases in other 
populations of ground-nesting birds (Ferreras and MacDonald 1999, Clade and MacDonald 
2002, Nordstrom et al. 2002, Nordstrom et al. 2003, Banks et al. 2008), small mammals, 
amphibians (Banks et al. 2008), and crustaceans (Bonesi and Palazon 2007). 

Potential negative effects of the preferred alternative appear to be negligible or largely 
avoidable. The preferred alternative includes steps to minimize capture of non-target species 
(i.e., trap type and use of artificial burrows as trap sites; see Bixler et al. 201 0). There is no 
evidence to suggest that restoration of guillemots at the Naked Island group would have a 
significant negative impact on herring because they have never been an important part of the diet 
of guillemots at this site (Go let et al. 2000). Mink at the Naked Island group are rarely exploited 
for their fur (R. Ellis, pers. comm.), and thus the control of mink at these islands would not 
adversely affect trappers in PWS. Due to fur farm ancestry, the preferred alternative would not 
have a negative impact on the Sound-wide population of mink. There is no concern of sudden 
destructive eruptions of small exotic herbivore or omnivore (e.g. rabbits, rats) populations 
(Bergstrom et al. 2009) following mink control because no such introduced species occur at the 
Naked Island group. 

B. Objectives 
Phase I 
Complete the NEPA process to decide how to proceed. (Completed) 
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Phase H 
1. Restore pigeon guillemots through control of predatory mink on the Naked Island 

group. 

11 

2. Monitor the guillemot population response to mink control at the Naked Island group. 

C. Procedumd all!d Scienntifnc Metlbtods 

Experzmental Deszgn 

1. Mink control at the Naked Island group would require up to five years to accomplish via 
lethal trapping (Bixler et al. 2010) and hunting with dogs. 

2. A long-term monitoring program is integral to the success of this proposed restoration. 
The Naked Island group would be surveyed every year of the project for sign (tracks, 
scat) in snow, when mink are most easily detected (Bonesi and Palazon 2007). The 
population of guillemots would be censused at both the Naked Island group and the 
Smith Island group during late May/early June every year using the protocol described m 
Oakley and Kuletz (1996). Monitoring will be continued by USFWS after the current 
project is over. 

3. The preferred alternative requires an adaptive management strategy. This technique 
requires that data collected during trapping (e.g., trapping success, sex of trapped 
animals) as well as Pigeon Guillemot censuses be reviewed regularly to assess the 
success of the actions and methods. If there is evidence that the specified objective is not 
being met, the restoration methods or actions should be altered. 

Tzme Frame for Pzgeon Guzllemot Population Recovery 

Potential changes in the growth of the pigeon guillemot population at the Naked Island group 
were modeled to inform the decision-making process. This modeling coincides with the two 
management alternatives: Alternative G: No Action-Current Management and Alternative A: 
Proposed Action-Control of Predatory Mink (Chapter 2). A stochastic Leslie matrix model after 
Golet et al. (2002) and Bixler et al (2010) was used to project guillemot population growth under 
these scenarios. 

The following equation was used to project the growth rate of the guillemot population: 

(A.): A.= ((PF * FX * PA 2) + (NX * PA)) /NX 

A. = annual population growth rate 
PF = annual sub-adult survival rate 
F x = number of offspring produced 
P A = age-constant annual adult survival 
N x = initial population size 
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The observed rate of population change of pigeon guillemot at the Naked Island group from 
1989 to 2008 was an approximate 12.7 percent annual decline (Bixler et al. 201 0). Observed 
population change of pigeon guillemot at the also oiled, but mink-free Smith Islands was a 0.53 
percent increase over the same time period, as pigeon guillemot recovered from EVOS. Thus, it 
is assumed that the long-term decline at the Naked Island Group was likely due to mink 
predation. 

An example ofthe possible maximum rate of increase for pigeon guillemot was 13.6 percent 
annually for six years was noted by Byrd (200 1) in the western Aleutian Islands when arctic fox 
were removed from two islands. Pigeon guillemot numbers on nearby islands where arctic fox 
were not removed changed only slightly. Seabirds prospect at the end of summer for good 
breeding sites (ones with evident chicks) and this may result in immigratiOn to productive 
colonies from nonproductive colonies (Boulinier and Danchin 1997). 

The modeling strategy used the best data available to quantifY a matrix population projection 
model. The model assumed a maximum average adult survival rate of 0.9 under optimal 
conditions. Although no empirical estimates of adult survival exist for pigeon guillemot, this 
assumption is reasonable considering adult survival data across a range of different seabird 
species (Schmutz 2009). The assumption is very similar to the rate of0.89 estimated for black 
guillemot (Frederiksen and Petersen 1999). To emulate the decline depicted by Bixler et al. 
(20 1 0), the mean nest productivity rate of 0.35 was used from study years at Naked Island (1989, 
1990, and 1994-1998). Bixler et al. (2010) also noted adult pigeon guillemots were killed at up to 
ten percent of nest sites. This rate may be an underestimate, if mink remove carcasses from the • 
nest, as the investigator would assume the nest had failed and the adults simply dispersed. 
Regardless, a maximum predation rate often percent of the adults was used in the presence of 
mink (thus base adult survival without mink of 0.9 multiplied by 0.9 (the percent surviving 
predation in the presence ofmink) equals 0.81. This nest survival rate of0.35 and adult survival 
rate of0.81 produced a rate of decline less steep than depicted in Bixler et al. (2010). An adult 
emigration rate was added, sufficient to produce the trend shown by Bixler et al. (2010). The best 
value for emigration rate was 15 percent. Ifthis trend were to continue, a population of 100 
pigeon guillemot would decrease to seven pigeon guillemot in 20 years. This model reflects the 
No Action Current Management alternative. 

An adult survival rate of0.9, a nest survival rate equal of0.61 (Golet et al. 2002), and an 
immigration rate equated to the emigration rate was needed to model the pigeon guillemot 
observed decline at the Naked Island group. The average increase of pigeon guillemot over 20 
years was 17 percent annually, nearly identical to the value noted by Byrd (2001) for Simeonof 
Island. The projection starting point begins when there is assumed to be no mink predation. 
Additional model simulations could be done to characterize pigeon guillemot response to gradual 
mink control. To emulate a significant removal of mink (90 percent removal) nest survival and 
adult survival rates of90 percent of the maximum values in the previous model were utilized. 
For the Control of Predatory Mink alternative, the average rate of annual increase of pigeon 
guillemot, over 20 years, was 16 percent. 

The above model descriptions are deterministic, as each model parameter has a singular value 
without variation (e.g., if adult survival is 0.9, then 0.9 is maintained throughout the projection) . 
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Stochastic models were run where variability was applied to the system with these core model 
structures. If biologically realistic parameter values of variability are used, then a stochastic 
model should be a more realistic representation of possible outcomes. For variability in nest 
survival (productivity), the data presented in Golet et al. (2002) was used for Naked Island. 
These data represent both ecologically real variability and also variability due to the sampling 
process. Variance decomposition procedures were used (Burnham et al.1987) to extract an 
estimate of process variation in nest survival. A normal distribution of this variability was 
imposed on the model by using random draws from the distribution, and runmng the model 
1,000 times. The 50th and 950 model runs, sorted by population growth estimates, reflect the 
confidence interval of this model projection. Stochastic variability was imposed on adult survival 
rates. This level of variability was taken by using the mean process variation in adult survival 
from 18 seabird populations listed in Schmutz (2009). 
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Figure 2. Results of stochastic Leslie matrix modeling ofthe changes in the pigeon guillemot 
population at the Naked Island group for two alternatives: No Action- Current Management and 
Preferred alternative- Control of Predatory Mink (Fleming and Cook 2010). Across the two 
model scenarios, guillemot productivity varies in a monotonic fashion. The graphs start with the 
year after the actions were completed. 

The "No Action- Current Management" alternative represents no control of predatory mink at 
the Naked Island group and a predation rate based on the empirical predation rate ofthe 1990s 
(Bixler et al 2010). Under the "Preferred alternative- Control of Predatory Mink", a model 
projecting guillemot population growth, assumed annual removal of mink was sufficient so that 
few survived at the Naked Island group after each annual management effort and mink predation 
on guillemot was minimal. 

C. Data Allllallysns amll Statnstficall Mdllllod.s 

The Pigeon Guillemot population trajectory between 1989 and 2008 at the Naked Island 
group and at the nearby Smith Island group (mink-free islands) can be compared to population 
trends following control using a Before-After-Control-Impact design (Smith 2002) . 
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D. Descll"iptimn of Stundly Area 

Restoration would occur at the Naked Island group. The Pigeon Guillemot population at both the 
Naked Island group and the Smith Island group would be monitored. 

JE. Coordlnl!llatnollll alllldl CoHllaboratnollll witlm Otlher Efforts 

Implementation of this plan would require coordination with agencies with authority and 
responsibility of the Naked Island group, American mink, and Pigeon Guillemots (See below). 
Monitoring of Pigeon Guillemots would be conducted by the U.S. Fish and Wildlife Service. 
Permits for control of mink at the Naked Island group would be obtained from both the Alaska 
Department ofFish and Game and the U.S. Department of Agriculture- Forest Service. Mink 
control would be conducted by the U.S. Department of Agriculture- Wildlife Services or other 
contractor. 

Authonty and Respons1bility 

U. S. Fish and Wildlife Service 

• 

The U.S. Fish and Wildlife Service mission is "to work with others to conserve, protect 
and enhance fish, wildlife and plants and their habitats for the continuing benefit of the American 
people." Along with other Federal, State, Tribal, local, and private entities, the Service protects 
migratory birds, endangered species, certain fish species, and wildlife habitat. The Service is the • 
primary agency responsible for the conservation of the Pigeon Guillemot and its habitat as 
authorized by the Migratory Bird Treaty Act. 

Alaska Department ofFish and Game 

The mission of the Alaska Department of Fish and Game is to "protect, maintain, and 
improve the fish, game, and aquatic plant resources of the state, and manage their use and 
development in the best interest of the economy and the well-being ofthe people ofthe state, 
consistent with the sustained yield pnnciple." The Department is responsible for maintaining a 
harvestable surplus of fish and wildlife species, including fur bearers and marine forage fish. 

U.S. Department of Agriculture Forest Service 

The mission of the Forest Service is "to sustain the health, diversity, and productivity of 
the Nation's forests and grasslands to meet the needs of present and future generations." The 
Forest Service is responsible for the management of the 5.4 million acre Chugach National 
Forest that includes nearly all of the Naked Island group, along with most of the rest of the land 
area ofPrince William Sound. 

III. SCHJEDULlE 
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• A. Project Minestmnes 

o Mink control completed at Naked Island group 
To be met by March 31, 2018 

e Revise final report for EVOS project 10070853 to include details of mink management 
efforts and Pigeon Guillemot population trends. 

To be met by Sept 30, 2018 

B. Measurable Project Tasks 

FY 14, znd qmnrter (January 1- March 31) 
Trap and monitor mink at the Naked Island group 

FY 14, 3rd quarter (Aprnn 1 -June 30) 
Trap and monitor mink at the Naked Island group 
Census breeding guillemots at Naked Island and nearby islands, 28-30 May ' 

lFY 14, 4th quarter (JuBy 1- September 30) 
Submit annual report to Trustee Council 

FY 15, 1st quarter (October 1- December 31) 

• FY 15, znd quarter (January 1- March 31) 

•• 

Trap and monitor mink at the Naked Island group 

FY 15, 3r11 qpmarter (ApriH 1 -June 30) 
Trap and monitor mink at the Naked Island group 
Census breeding guillemots at Naked Island and nearby islands, 28-30 May 

FY 15, 4t11 qumrter (Judy 1- September 30) 
Submit annual report to Trustee Council 

FY Hii, 1st quarter (October 1-December 31) 

FY 16, znd quarter (January 1 - Marcl!n 31) 
Complete mink trapping and use dogs to check for any remaining mink at the pigeon 
guillemot nesting areas on the Naked Island group 

FY 16, 3rll quarter (April 1 -June 30) 
Census breeding guillemots at Naked Island and nearby islands, 28-30 May 

FY 16, 4th quarter (Jelly 1- September 30) 
Submit annual report to Trustee Council 

FY 17, 1st quarte~ (October 1-December 31) 
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FY 17, znd quarter (January 1- March 31) 
Check for any remaining mink at the pigeon guillemot nesting areas using dogs· at the 
Naked Island group 

FY 17, 3rd qMarter (April!- June 30) 
Census breeding guillemots at Naked Island and nearby islands, 28-30 May 

FY 17, 4th quarter (July 1- September 30) 
Submit annual report to Trustee Council 

FY 18, 1st qearter (October 1 -December 31) 
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Monitor absence of mink at the at the pigeon guillemot nesting areas on the Naked Island 
group 

FY 18, znd quarter (January 1- March 31) 
Set up field camp on Naked Island (Cabin Bay) 
Monitor absence of mink at the at the pigeon guillemot nesting areas on the Naked Island 
group 
Control complete 
Remove field camp on Naked Island 

FY 18, 3rd quarter (Aprin 1- June 30) 
Census breeding guillemots at Naked Island and nearby islands, 28-30 May 
Amend Final Report with information on control and guillemot population trends 

FY 16, 4th quarter (July 1- September 30) 
Submit Final report to Trustee Council 

IV. RESPONSIVENESS TO KEY TRUSTEE COUNCIL STRATEGIES 

A. Community Involvement and Traditional Ecological Knowledge (TEK) 

All community input is always welcome to our project, the proposal process is open and the 
PAG members and other members of local communities may commem on proposals. The 
findings of the study will be communicated to local communities through various means ' 
including the annual EVOS meeting, on the web, distribution of reports and of cours~ the reports 
will always be available in the local libraries. 

B. Resource Management Applicatnons 

The restoration described in this proposal is only option likely to be,effective or currently 
available to "initiate, sustain, or accelerate recovery", a recovery objective for Pigeon Guillemots 
identified in the 1994 Restoration Plan. The amendment represents the culmination of se.veral 
years of research previously supported by the EVOS Trustee Council that assessed factors 
limiting recovery ofPigeon Guillemot populations damaged by EVOS. It directly reflects the 
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findings of reseru;ch conducted under Project 10070853 in 2007 and 2008 on current limiting 
factors of Pigeon Guillemot recover)' at ~he Naked Island group. 

V. PUaLICATIONS AND REPORTS 

17 

An annual report for each year of this project will be submitted by 15 April ofthe following 
year. The fmal r~port for this project will be submitted 30 September 2018. One manuscript will 
be generated from this research and will be·published in peer-reviewed scientific literature. 

Budget J ustificatimm 
FY 2014 -- $396,655.80 Phase II 
FY 2015 -$'391,205.80 Phase II 
FY 2016-$154,014.50 Phase II 
FY 2017-$139,967.70 Phase II 
FY 2018 --$124,707.70 Phase II 
TOTAL: $1,206,551.40 Phase 

NOTE: David Irons and Dan Roby submitted a proposal to the National Fish and Wildlife 
Foundation for-50% ofthe original $2.2 million budget (half of the budget, excluding the 
NEPA budget). NFWF awarded $1,051,300.00 about two years ago, dependent on EVOSTC 
funding . 

Project Title: Pigeon Guillemot Restoration Research in Prince 'William Sound; Alaska, 
· " FY13 Amendment 1 

• 

Personnel: A project leader (GS 11) is needed to assist the Principal Investigators and must 
possess supervisory skills to govern the activities of9 subordinate workers. For the recovery 
monitoring we will need two bio techs for one month the first two years and three bio techs for 
three months the last three years. We will need one biotech for 12 months each year to take care 
of all·field gear preparation/mainten8;nCe and survey logistics. The p'roject leader will allocate 7 
months to the project-- 4 months for field work in each year of the project to conduct QA/QC on 
the data, enter' data into the North Pacific Pelagic Seabird Database, conduct the analysis and 
write the report,. The analysis and writing will occur in FY18, when the report is due. ' 

Request: (FY 2014: $43.8K; FY2015: $43.8K~ FY 2016: $70.2K; FY 2017;$70.2K; 
FY 2018: $70.2K TOTAL: $298.2K) , · 

Travel: Three people in years 1 and 2, and four people in years 3, 4, and 5 will be traveling 
throughout Prince William Sound and will need approximately 8 nights of lodging in towns 
around the Sound. Per diem rates will be given to each person duririg the survey. A tunnel fee is 
assessed to eyezy vehicle traveling through the tunnel near Portage and the truck/boat will make 
10 round trips during the survey. 

Request: (FY 2014: $1.9K; FY2015: $1.9K; FY 2016: $3.7K; FY 2017;$3.7K; FY 
2018: $3.7K TOTAL: $14.9K) 
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Contractual: APHIS - Wildlife Services will be contracted to control mink at the Naked Island 
group. A minimum of three persons per boat (3 boats) for a total of nine persons are needed to 
trap mink for the first two years and two boats the third year and one boat the last three years. 
We will need nine trappers for three months in winter the first two years, six trappers for one 
month in year 3, and three trappers for one month for years 4 and 5. The trappers will need 6 
nights oflodging in Whittier. Per diem rates will be given to the trappers while traveling and 
camping. 
Prince William Sound is large and requires extensive travel by boat. To make the survey cost 
effective, a support vessel will be contracted to provide lodging and food for the winter trapping 
period which is three months the first two years and one month the last three years. The small 
boats used to put the trappers on shore and for restoration monitoring will operate for hundreds 
of hours and will need repairs and replacement parts. There are also fees associated with 
launching and parking the boat in the harbors. Fuel storage at Naked Island will require a barge 
for transportation. 

Request: (FY 2014: $275.2K; FY2015: $270.2K; FY 2016: $44.0K; FY 2017;$37.1K; 
FY 2018: $23.1K TOTAL: $649.7K) 

) 

• 

Commodities: Includes gas and oil to support boat transport and operation during the trapping 
in the winter which will have three boats for three months the first two years, two boats for one 
month in the third year, and one boat for one month in the last two years. Restoration monitoring 
will require one boast for one month in the summer the first two years. During the last three 
years, monitoring will require two boats for one month and one boat for two months. This also ,. 
includes food for 4 people while conducting the restoration monitoring in the summer when there 
is no support vessel; and personal safety devices. 

Request: (FY 2014: $40.0K; FY2015: $40.0K; FY 2016: $20.4K; FY 2017;$14.4K; 
FY 2018: $14.4K TOTAL: $129.1K) 

Equipment: We are using USFWS equipment for this survey as an in-kind contribution but the 
survey work takes a toll on boats; on average, each boat will run a total of 30-90 full days per 
year. As a result, we are including funds for emergency replacement of motor parts that fail 
during the survey should that need arise. 

Request: (FY 2014: $3.0K; FY2015: $3.0K; FY 2016: $3.0K; FY 2017;$3.0K; FY 
2018: $3.0K TOTAL: $15.0K) 

Indirect: We are using the standard G&A rate of9%. 

Request: (FY 2014: $32.7K; FY2015: $32.3K; FY 2016: $12.7K; FY 2017;$11.5K; 
FY 2018: $10.2.0K TOTAL: $99.6K) 
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to tllne Nalkedl Isllandl GroUJtp 
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2013 

§unmmary 

This project, Pigeon Guillemot Restoration Research in Prince William Sound, Alaska, Identified an 
opportumty to restore the breedmg population of Pigeon Guillemots (Cepphus calumba) in Prince 
William Sound, Alaska. The numbers of Pigeon Guillemots that nest at the Naked Island group in central 
Prince William Sound (PWS) has declmed by more than 90% since 1989. Based on the findings from this 
research project, a restorat10n plan for Pigeon Gmllemots in PWS was prepared to address the species' 
lack ofpopulat10n recovery following injury by the 1989 Exxon Valdez ml spill. Predation on gmllemot 
nests and adults by American mink (Neovrson vrson) is now the primary hmiting factor for guillemot 
reproductive success and populat10n recovery at the most important historical nesting site for gmllemots 
m PWS (1.e., the Naked Island group). Mink on the Naked Island group are descended m part from fur 

• 

farm stock and the available evidence and testimonies of local people indicate that mink were introduced • 
on the Island group during the 1970's. Removal of all mink in the pigeon guillemot nestmg areas through 
control of predatory mink on the Naked Island group was selected as the preferred restoration alternative 
because it is feasible and hkely to result in the substantial recovery of guillemots m PWS. Other 
alternatives are either currently unavailable or unhkely to be effective. A mink reduct10n effort is likely to 
be successful due to both well-developed methods and the low hkelihood of natural re-colonization to the 
pigeon guillemot nesting areas Potential negative effects of the preferred alternative are either negligible 
or largely avmdable. The numbers of Pigeon Guillemots nesting at the Naked Island group would hkely 
increase five-fold within the first 10 years following mink control, and the Sound-wide population of 
guillemots would hkely mcrease substantially withm 15 years of mink control at the Naked Island group, 
once the Naked Island group has become a source populat10n for other parts ofPWS. 

• 
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Figurel. Map of Prince William Sound and the Naked Island group showing Pigeon Guillemot breeding 
colonies before the detection of mink on the Naked Island group . 

American Mink Introduction to the Naked Is land Group in Prince William Sound, Alaska: 
A Review of the Evidence 

A recent drastic decline in numbers of Pigeon Guillemots (Cepphus columba) nesting at the Naked 
Island group in central Prince William Sound (PWS) is concurrent with the onset of sightings of 
American mink (Neovison vison) on the Naked Island group and frequent guillemot nest failure due 
to mink predation. 

• Data from shoreline surveys of entire islands showed four islands in central PWS without mink 

had an average density of 49.4 Pigeon Guillemotslkilometer of shoreline in 1993. Four islands in 
central PWS with mink had an average density of 0.55 Pigeon Guillemotslkilometer of shoreline 

in 1993. In 1978 before the introduced mink increased and began depredating pigeon guillemot 
nests on the Naked Island group, the average density was 47.8 Pigeon Guillemots!kilometer of 
shoreline. After mink colonization, in 2008, the Naked Island group had an average density of 
0.96 Pigeon Guillemots/kilometer of shoreline. 

• 

• 

• 

• 

In 1978, no predation of guillemot nests was observed on the Naked Island group during an in­
depth study of Pigeon Guillemot nesting ecology. 

By 1998, just 20 years later, at least 60% of guillemot nests and 4.5% ofbreeding adult 

guillemots on the Naked Island group were depredated by mink. 

The Pigeon Guillemot breeding population at the Naked Island group has declined by more than 

90% during the last 15 years, following the arrival of mink; in contrast, the guillemot breeding 

population at nearby mink-free islands in central PWS has been stable since 1990. 

Researchers have documented abundant food for guillemots (forage fishes) near the Naked Island 

group . 
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0 In addition to Pigeon Gmllemots, several other coloma! seabird species show similar recent 

drastic declmes m breedmg populations on the Naked Island group Tufted Puffins (Fratercula 

czrrhata) and Horned Puffins (F cormculata) nest m greatly reduced numbers on the Naked 

Island group and are confined to the tallest cliffs Parakeet Auklets (Aethra psrttacula) no longer 

nest at the Naked Island group. In contrast, Sound-wide populations have remained stable or 

declmed slightly (Figure 2). 

Testimonies of llocall peoplle illll~kate tllnat American mink were introdUllced at the Naked ][sllalllld 
groUllp. 

0 Herb Jenson of Cordova is the nephew of Jerry Clock who grew up on Peak Island, Herb stated 

that his uncle had released American mink in the 1970's on Naked Storey and Peak islands to 

establish a populatiOn for trappmg, but that the population did not grow much until the 1990's. 

0 A local trapper in Cordova, Ed Bilderback, saw no mink or evidence of mink on the Naked Island 

group between 1946 and the mid-1990's. 

o There is also other suggestive evidence of introductiOns of Amen can mmk to Islands in Pnnce 

Wilham Sound by fox farmers (Lethcoe and Lethceo 2001) and fur trappers (R. Ellis, USDA-WS, 

pers comm ) to establish new harvestable populations 

Historicall alllld CUl!JrJrent dlistrilbution ofmftnk in Prince wmnam Sound! (lP'WS) strongly SUllggest that 
millllk are not native to the Naked l!sllal!ll(ll group. 

0 Mmk do not naturally occur on Isolated islands (> 5 km from the nearest mainland) in PWS (i.e., 

Montague, Green, Seal, Smith, and Little Smith Islands) 

0 The Naked Island group is similarly Isolated (6 km from the nearest Island) 

s The record for longest natural dispersal distance over open water by mink is 4 km 

"' There were no mink found on the Naked Island group dunng a collectmg expedition m 1908 

o American mink have been intentiOnally mtroduced to Isolated islands in PWS where they were 

formerly not found (I.e., Montague Island) and undocumented mtroductions of mink to other 

isolated islands have also occurred m PWS. 

Studies of tll:ne popUllllation genetic stnnctUllre of mink illlllP'WS suggest that mink on tllle Naked! ][slamll 
group were introduced. 

0 Mink at the Naked Island group are descended in part from fur farm stock. 

o Observed genetic diversity of mink at the Naked Island group IS not consistent with natural 

colomzation due to infrequent dispersal events. 

o The estimate of initial (founder) population size (about 5 pairs) is much larger than would be 

expected from a natural colonization event 

Published accounts of the effects offtntroduced Amerlican mink on thei.r prey elsewhere d! ocument 
rapid and drastic dlecllines ft1rn nunm bers of birds after mink introduction alllldl llarge increases in bird 
popullatimus foRllowing mink removall. 

o On islands where mmk were mtroduced, nearly all native species of birds, mammals, and 

amphibians present on the islands declined due to mink predatiOn. 

o Populations of most of these native species increased dramatically followmg mink removal 

• 

• 

• 
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o Eradication of introduced American mink on islands m the Baltic Sea resulted m mcreases m 
numbers ofbreeding Black Guillemots (Cepphus grylle), a close relative ofPtgeon Gmllemots 

27 
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Figure 2. Comparison of population trends from 1989 to 20 I 0 for species of fish-eating seabirds, whose 
nests are susceptible to American mink predation and whose nests are not susceptible to American mink 
predation at the Naked Island group (filled circles) and the remainder ofPWS (open circles). Data are 
from EVOSTC-funded, PWS-wide surveys of a random sample of25 percent ofthe shoreline transects. 
(Note: negative values on the natural log scale indicate that densities were less than one bird/km2 

(Cushing et al. 2012). 
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In 1978 pigeon guillemot equally nested m three habitats, but by 2008 almost all the nests occurred m 
cliff habitat that was least accessible to American mink (Table 3 ). 

Table 3. Number and percent of active pigeon gmllemot nests m different nest site types at the Naked 
Island group, PWS, Alaska in 1978 and 2008.* 

1978 2008 

Nest Type Number Percent Number Percent 

In a crevice on a cliff face 52 35.6 15 88.2 

In overhanging sot! at a cliff top 58 39.7' 2 11.8 

Under boulders at the base of a cliff or 
36 24.7 0 00 

amidst rocks on a cliff ledge 

Total 146 100.0 17 1000 

Reproduced from Bixler et a! (20 I 0) . 
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History of mink on Naked, Storey andllP'eak Jlslamlls as toRO! by Herb Jenson, son ofiDonliy Cllock and 
nephew of Jerry Clock, to David! llrons on 13 June, 2012. 

Herb is a commercial fisherman and lives m Cordova. Herb spent most of his summers at the Peak Island 
homestead in the 1960's, 1970's and 1980's and stlll goes to the homestead when he can. 

Alice McPherson marned James Clock and homesteaded Peak Island and had a fox farm in the early 
1900's James died early, but Alice stayed on Peak Island and raised six children: Dolly, VIrginia, 
Elizabeth, Jerry, Tom, and Ray. Jerry trapped river otter on the Islands for years, but there were no mink 
on the islands. In the 1970's Jerry decided he wanted to be able to trap mink on the islands so he live­
trapped mink in areas of Prince Wilham Sound that had mink and released them on Naked, Storey, and 
Peak Islands. He brought a few every year for several years, but they did not establish a sustainable 
population right away and Jerry was never able to trap them. He became ill with cancer in the 1980's so 
he stopped trapping on the Naked Island Group. As Herb remembers, mink did not become abundant on 
the Naked Island Group until the 1990's. 

• 

• 

• 
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Statement from Ed Bilderback, who trapped annually 
in Prince William Sound from 1946-2002 . 

June 17. 2001 

To Whomll t.&y Conaem: 

Y • tbrouahoull"rihee' William OUftd ttvm 
l946 to 2002. r had a boat and traveled around -$& mainland and on most 
large islands. ln the 1 Q40's l noted that th.:re were no mink on Monrague Green N 

torev and Peak island~. There ·were river otter but no mink or martin. link occurred oa 
the m·ainland and most latge i lands except for the oaes mentioned above. Martin 
occurred on the mainland. but aot un isl:lnds. In the 1950's Qlc; Alll$b ~of Fish 
and Game inllockaced fatiMII 11M on Montague lslmd.. after d1at I -.,fat mJbk on 

" ""'So . Sow111 every yeat and 1 never saw or aa t 01t ta. 
Naked Island group until the mJd 1990's, when I row 3 mink ou Peak Island. It Ur my 
belief that mink did not PBIUI:8Dy occur on Montague, Green.. Nllked, Store • or Pesk 
lllancls.. 
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CHAPTER 1: PURPOSE OF AND NEED FOR ACTION 

INTRODUCTliON 

On March 24, 1989, the TN Exxon Valdez ran aground at Bligh Reef resulting in the release of at 
least 44 million liters of Prudhoe Bay crude oil into Prince William Sound (PWS; Figure 1). Oil 
spread to the southwest through the PWS and into the northern Gulf of Alaska. An estimated 500 to 
1,500 pigeon guillemot in PWS were immediately killed due to oil exposure (Piatt and Ford 1996). 
Ten to 15 percent ofthe pigeon guillemot (Cepphus columba) population within the entire spill area, 
an estimated 2,000 to 6,000 birds, died from acute oiling (EVOSTC 2010). The Naked Island group 
(Naked, Storey, and Peak islands), located within PWS (Figure 1) were one of the first areas to be 
oiled (Oakley and Kuletz 1994). Evidence indicates that pigeon gmllemot were exposed to and 
negatively affected by residual oil for at least a decade after the spill (Golet et al. 2002). By 2004 
there was no longer an indication of pigeon guillemot exposure to residual oil from the Exxon Valdez 
Oil Spill (EVOS; Bixler 2010). 

As a result of the Exxon Valdez Oil Spill (EVOS), the State of Alaska, the federal government, and 
Exxon Corporation entered into "the Agreement and Consent Decree (Consent Decree), as approved 
by the court on October 8, 1991 (A91-082-CIV)", to ensure restoration of injured resources and 
resources dependent services due to the oil spill. The Consent Decree provided that money paid to the 
Governments would only be used for certain purposes, which included to "plan, implement, and 
monitor the restoration, rehabilitatiOn, or replacement ofNatural Resources, natural resources 
services, .. .injured as a result of the Oil Spill. .. " The EVOS Trustee Council established a list of 
resources that suffered population-level injuries due to the spill and developed specific, measurable 
recovery objectives for each injured species. The pigeon guillemot is on that list. Studies were 
completed in 2010 (see Most Recent Research and Studies section, Chapter 1) to address the lack of 
population recovery of pigeon guillemot. 

The Naked Island group is particularly important because it was historically the main pigeon 
guillemot breeding location in PWS (Sanger and Cody 1994) One fourth of all pigeon guillemot 
nests in PWS in 1989 Gust after the spill) were located at the Naked Island group, although the 
islands constitute only about two percent ofthe total shoreline in PWS (Bixler et al. 2010). 
Restoration of pigeon guillemot at the Naked Island group to the 1989 levels could result in a 
substantial PWS-wide population increase. The Naked Island group is also the site where researchers 
and managers have the most information and have investigated mechanisms regulating pigeon 
guillemot populations in PWS. Data on populatwn srze, nestmg success, and diet of pigeon guillemot 
has been collected at the Naked Island group for 15 years between 1978 and 2008. 

Predation by American mink (Neovzszon vzszon) (hereafter referred to as mink) appears to be the 
primary factor limiting pigeon guillemot population recovery at the Naked Island group (Irons et al. 
2013). Mink predation on eggs and chicks in nests and adults combined with the decline due to 
EVOS has likely suppressed pigeon guillemot populations at the Naked Island group. Other seabirds 
have also been affected. Parakeet auklets (Aethia psittacula), tufted puffins (Fratercula czrrhata), and 
horned puffin (Fratercula cornzculata) declined from about 1,400 breeding birds to approximately 
twelve (Bixler 2010). Prior to the EVOS the Naked Island group supported the highest number of 
nesting pairs of parakeet auklet in PWS. 

Exxon Valdez Oil Spill Trustee Council ProJect 10070853, Amendment 
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Available evidence and modeling indicate that reducing mink predation on eggs, chicks and adults 
would result in a measureable increase in the breeding population and productivity of pigeon 
guillemot. 

2 

To assess potential methodologies for recovery of pigeon guillemot within the oil spill area, the 
EVOS Trustee Council authorized Project 11100853, Pzgeon Gwllemot Restoratwn Research m 
PWS; provzdmg an opportumty to restore the populatzon of pzgeon guillemot at the Naked Island 
group. Preparation of this Environmental Assessment (EA) represents the first phase of implementing 
Project 11100853. The EVOS Trustee Council, comprised of three state and three federal trustees, has 
provided funding for this EA. Once a preferred alternative is selected (except the No Action 
Alternative) with potential funding partners, the EVOS Trustee Council and the National Fish and 
Wildlife Foundation would provide funding for project implementation. 

PURPOSE OF ACTION 

The purpose of the action is to restore pigeon guillemot at the Naked Island group from the present 
100 birds to 1,000 birds (observed at the time of the 1989 EVOS) and to remove pigeon guillemot 
from the EVOS Trustee Council "not recovering" list. This recovery at the Naked Island group would 
effectively recover pigeon guillemot in Prince William Sound. Mink are the pnmary predator 
responsible for pigeon guillemot declines and the Proposed Action discussed in Chapter 2 requires 
reduction in their population. Recovery is expected to be measureable three years after project 
initiation. Initial signs of recovery would be recognized by observing sustained or increasing pigeon 
guillemot productivity and an increase in the number of nesting birds. Productivity is defined as the 
number of young pigeon guillemots produced from each nest each year (Table 1). While recovery 
will be slow during initial implementation of the Proposed Action, it is anticipated that their 
population would be "recovered" in 15 years after the mink trapping program has been completed. 

The EVOS Trustee Council has three definitions for the status of injured species: "not recovering", 
"recovering", and "recovered". The pigeon guillemot would be considered "recovering" when 
productivity at the Naked Island group is sustained or increasing, as stipulated within the EVOS 
Restoration Plan 2010 Update Injured Resources and Services. "Recovered" is defined as increasing 
the pigeon guillemot populations at the Naked Island group to 1,000 birds observed at the time of the 
1989 EVOS from the current 100 birds. When the total population at the Naked Island group has 
reached 1,000 birds, the PWS population would also be "recovered" by having a stable population, as 
stipulated within the EVOS Restoration Plan 2010 Update Injured Resources and Services. 
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Table 1. Expected results for Proposed Action-Control of Predatory Mink and No Action-Current • 
M AI . anagement ternatlves. 
Tnmelilme* Pigeol!l Gumemot Status* 

Proposed! Action - Control No Actimn-Current 
of Predatory Mink Mal!lagement 

Current Not Recovermg (100 birds) Not Recovermg (100 birds) 

3 years after project initiation Recovermg Not Recovermg 

Chick productivity increases Chick productivity of <0.5 
to 0.5 chicks and nesting birds chicks/nest static or declining 
increase up to 10% from 1 00 and nesting birds declining 
(baseline) to 110 birds from the 100 birds (baseline) 
observed three years after to 70 birds 
project initiation 

5 years after project initiation Recovermg Not Recovermg 

Chick productivity remains at Chick productivity of <0.5 
0.5 chicks/nest or higher and chicks/nest and nesting birds 
nesting birds increase to 10- declining to 55 birds 
30% from 100 (baseline) to 
110 to 130 birds 

10 years after project Recovering Not Recovering 
completion 

Chick productivity remains at Chick productivity of <0.5 
0.5 chicks/nest or higher and chicks/nest and nesting birds 
nesting birds increase to 500 declining to 30 birds 
birds or more 

15 years after project Recovered Not Recovermg 
completion 

Chick productivity remains at Chick productivity of <0.5 
0.5 chicks/nest or higher and chicks/nest and nesting birds 
nesting birds increase to 1,000 declining to 18 birds 
birds or more 

*Timeline and milestones for observing "not recovering", "recovering", and "recovered" pigeon 
guillemot status as defined by the EVOS Restoration Plan: 2010 Updated Injured Resources. 

NEED FOR ACTION 

The number of pigeon guillemot breeding at the Naked Island group has declined from approximately 
1,000 birds in 1989 to about 100 in 2008; a 90 percent decline. Other PWS pigeon guillemot 
populations, excluding the Naked Island group, declined 22 percent during the same period (Irons et 
al. 2013; Bixler et al. 2010). The Naked Island group had 47.8 pigeon guillemot observed per 
kilometer of shoreline in 1990 and 0.96 in 2008 (Bixler et al. 2010, Irons et al. 20 13). 

Pigeon guillemot is the only marine bird species listed as "not recovering" on the EVOS Trustee 
Council's Injured Resources List, and shows no indication of population recovery. An EVOS Trustee 
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Council objective is to pursue alternatives to actively shift the population status toward full recovery. 
Research and several studies to address the lack of population recovery of pigeon guillemot were 
completed in 2010. Pigeon guillemot recovery would allow the EVOS Trustee Council to remove this 
bird from its "not recovering" list and added to the "recovering" list and eventually to the "recovered" 
list. 

The primary limiting factor for pigeon guillemot recovery at the Naked Island group appears to be 
mink predation {Irons et al. 2013). Reduction of mink is critical to the success for "recovering" 
pigeon guillemot, but complete removal is currently not a viable alternative . 

Figure 1. Prince William ound, Alaska . 
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Figure 2. Naked Island group, Prince William 

BACKGROUND 

Importance of Naked Island group 

The Naked Island group was one of the most important historical breeding and rearing locations for 
seabirds in PWS (Bixler et al. 2010). From the early 1970s until the EVOS in 1989, the Naked Island 
group supported some of the highest densities ofbreeding pigeon guillemot (93.2 birds!km2

) as well 
as parakeet auklet (23.8 birds/km2

}, tufted puffin (39.2 birdslkrn2
) , and homed puffm (6.0 birdslkm2

) 

on approximately 100 km of shoreline as compared with the remainder ofPWS, which encompasses 
approximately 5,000 km of shoreline (Isleib and Kessell973; Table 2). While the purpose ofthe 
Proposed Action is the recovery of pigeon guillemot, it is important to understand the benefit to other 
seabirds as a result of removing predatory mink. 
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• Table 2. Seabird densities of randomly selected transects at the Naked Island group (NIG) 
and Prince William Sound (PWS). 

• 

• 

Period or 
Pigeon Guillemot Parakeet Auklet , Tufted Puffin l{omed Puffin 

birdslkm2 bkdslkm2 birdslkm2 birds/km2 

Year 
NIG PWS NIG PWS NIG PWS NIG PWS 

1970's * 93.2 15.5 23.8 1.9 39.2 9.6 6.0 3.6 

1990 * 34.4 1.78 5.1 \ 0 59.0 0.2 3.2 0.1 

1998* 27.3 1.74 8.4 0 37.6 0.4 3.0 0.2 

2010* 2.6 1.51 0 0 0 0.1 0 0.1 

*DY,Wer et aL 1976, Oakley and Kultez 1979, and Cushing et al.2012 

.Population· Decline 

Declines in numbers of pigeon g,.~illemot at the Naked Island group were concurrent with the onset of 
sightings of and predation by mink. No predation of pigeon guillemot nests was observed in 1978, but 
by the late 1990's at least 60 percent of pigeon guillemot nests andlO percent ofbreeding adult 
pigeon guillemot were depredated by mink (Irons et al. 2013, Bixler 2010, and Bixler et al. 201 0). 
Mink were identified as a predator of pigeon guillemot at the Naked Island group by: 

e snaring mink entering pigeon guillemot nest cavi~ies (Irons et al. 2013). 

(I) confirmation that bite wounds were the cause of chick death and that these wounds were 

consistent with the inter-canine width of mink (generally nine to 11 mm) (Irons et al. 20 13); 

aQ.d 

e identification that the method of death is consistent with mink predation, i.e., bite wounds on 

the head and neck, decapitation ofthe bird, and caching of carcasses (Irons et al. 2013). 

Aside from river otter (Lontra canadensts) and mink, no other mammalian predators including 
American marten (Martes americana) and weasel (Mustela ssp.) have been documented on the 
islands, despite extensive trapping efforts. River otter have been documented on the islands since at 
least 1908 (Heller 191 0) and have been known to depredate a limited number of pigeon guillemot 
nests. River otter access nests by digging into them and.the disturbance-is obvious arid easily 
distinguishable from mink. No such disturbance was detected in depredated nests since 1989, 
suggesting that the recent observed predation events can only be attributed to mink (Bixler et al. 
2010). 

Other predators of pigeon guillemot exist. Corvids have been observed in the.vicinity of pigeon 
guillemot nests at the Naked Island group, but have not been observed entering a nest cavity 
(Irons·et al. 2013). A few adult pigeon guillemot beaks have been found in bald eagle (Haltaeetus 
leucocephalus) nests, but bald eagles cannot access the pigeon guillemot nest cavity . 
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Pigeon guillemot nest in talus and rock crevices and are susceptible to ground based predation. Mink 
are the only known ground-based predator occurring at the Naked Island group, except for river otter. 
Little predation of seabirds by river otter has been observed at the Naked Island group (Irons, pers. 
obs.). 

Mink and Seabird Populations 

As stated earlier, while recovering pigeon guillemot is the purpose of the Proposed Action, it is 
important to show the benefit to other seabirds as' a result of rem,oving predatory mink from the 
Naked Island group. By comparing trends in seabird numbers susceptible to mink predation to trends 
in seabirds not susceptible to min~ predation at the Naked Island group and the rest ofPWS, indicates 
that an increase in mink likely caused pigeon guillemot and other seabirds to decline. 

Densities of seabirds susceptible to mink predation were much higher in 1989 at the Naked Island 
group than in the rest ofPWS. From 1989 to 2008 the seabird densities declined sharply at the Naked 
Island group, while declining-only slightly in the rest ofPWS (Figure 3). Initial densities and tt:ends 
in densities of seabirds not susceptible to mink predation are similar at the Naked Island group and 
the rest ofPWS (Cushing et al. 2012, Cushing unpubl. data). These data support the premise that in 
1989, few mink were at the Naked Islan4 group compared to the rest ofPWS and mink numbers 
increased over the next several years at Naked Island group, but changed little in the rest ofPWS. 
Likewise, the increase in mink caused pigeon guilleinots and other bird species (whose nests ar.e 
susceptible to 'mink predation) to decline significantly at the Naked Island group as compared to the 
birds in the test ofPWS. 
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Figure 3. Comparison of population trends from I 989 to 20 I 0 for species of fish-eating seabirds, with 
nests are susceptible to mink predation, and with nests are not susceptible to mink predation at the 
Naked Island group (filled circles) and the remainder ofPWS (open circles). Data are from EVOS 
Trustee Council-funded, PWS-wide surveys of a random sample of25 percent ofthe shoreline 
transects. (Note: negative values on the natural log scale indicate that densities were less than one 
bird/km2 (Cushing et al. 2012). 

In 1978 when little pigeon guillemot predation by mink occurred at the Naked Island group, birds 
nested mainly in three different habitats: crevices on cliff faces; overhanging soil at a clifftop, and 
under boulders at the base of a cliff, or amidst rocks on a cliff edge. Mink could access most nests in 
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overhanging soil at a cliff top and nests under boulders at the cliff base or amidst rocks on a cliff • 
ledge, but mink were not able to access crevice or cliff face nests easily. Most nests in the habitat 
easily accessible to mink were gone by 2008 and remaining nests occurred in habitat difficult for 
mink to access (Table 3.). These results provide evidence that mink predation is responsible for the 
pigeon guillemot decline at the Naked Island group. 

Table 3. Number and percent of active pigeon guillemot nesfs in different nest site types at the Naked 
I 1 d P . W"ll" S d AI k . 1978 d 2008 * san group, rmce 1 Iam oun, as am an 

1978 20D8 

Nest Type Number Percent Number Percent 

In a crevice on a cliff face 52 35.6 15 88.2 

In overhanging soil at a clifftop 58 39.7 2~ 11.8 

Under boulders at the base of a cliff or 
36 24.7 0 0.0 

amidst rocks on a cliff ledge 

Total 146 100.0 17 100.0 

Reproduced from BIXler et al (2010) 

Mink predation was not a recorded cause of pigeon guillemot nest failure at the Naked Island group 
during studies in the late 1970's and early 1980's. However, by the mid-1990's mink predation on 
pigeon guillemot nests was frequently recorded (Hayes 1995, Gole~ et al. 2002). The population of 
pigeon guillemot has declined at a dramatic rate, and mink are the major reason for this population 
decline 

Mink are native to the Gulf of Alaska ecoregion (ADF&G 2006). Genetic analysis of populations in 
PWS (Fleming and Cook 2012) indicates mink at the Naked Island group are of the same or _very 
close lineage to mink found in PWS. Fleming and Cook (20 1 0) also regarded the Knight Island 
Archipelago, as the primary source of mink at the Naked Island group. Neither mink nor their 
predation was noted until mid-1990, although studies of pigeon guillemot were ongoing at the Naked 
Island group since the late 1970's (Hayes 1995, Golet et al 2002). As definitive data are not 
conclusive, ADF&G considers mink to be native to the Naked Island group. Whether or not mink are 
native or introduced will not be addressed in this EA. However, what is dear is that the population of 
pigeon guiHemot has declined at a dramatic rate, and mink are the major reason for this population 
decline. Additional information can be found at Irons et al. (2013). 

Theoretical projections of the mink population at the Naked Island group, based on published values 
on reproduction and survival in other systems, suggested that mink colonization most likely preceded 
the EVOS and may have been followed by a decline as a result of the spill, although no study was 
done to confirm this (Ben-David 2012a, b). Simulations also support the hypothesis that a recovery of 
the mink population in the late 1990's, which coincided· with low numbers of nesting seabirds, led to 
increase in predation rates by these carnivores (Ben-David 2012a, b). This is supported by the 
observation that the highest predation rates on pigeon guillemot nests occurred in 1998 (Irons et al. 
2013). Mink forage at sites with shallower tidal slopes, with mostly bedrock, and protected from 
wave action, mostly during low tides when large areas of shallow rock-pools are exposed (Ben-David 
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et·al. ·1996). To avoid contaminated intertidal resources, a still high mink population may have 
switched to feed on nesting seabirds. 

MODELING 

10 

The potential changes in the growth of the pigeon guillemot population at the Naked Island group 
were modeled in an· effort to inform the deeision-making process. Two management alternatives were 
modeled: Alternative A: No Action-Current Management; and Alternative B: Proposed Action­
Control of Predatory Mink. A stochastic Leslie matrix model after Go let et al. (2002) and Bixler et al 
(20 1 0) was used to project pigeon guillemot population growth under these two alternatives at the 
Naked Island group. 

The following equation was used to project the growth rate of the pigeon guillemot population: 

(1}: 1= ((PF * FX * PA 2) + (NX * PA)) /NX 

Where, 
1 = annual population growth rate 
PF = annual sub-adult survival rate 

= number of offspring produced 
P A age-constant annual adult survival 
N x initial population size 

The details ofthe model and justification are found in Appendix C . 
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Figwe 4. Results of stochastic Leslie matrix modeling of the changes in the pigeon guillemot . 
population at the Naked Island group for the Proposed Action-Control ofPredatory Mink and No 
Action-Current Management Alternatives (Fleming and Cook 2010). Pigeon guillemot productivity 
varies in a monotonic fashion across the two model scenarios. The graphs start with the year after the . 
actions were completed. · 
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Under the Proposed Action-Control of Predatory Mink alternative, the model projecting pigeon'. • 
guillemot population growth assumes minimal mink predation ( ~2 nests depredated per year). Pigeon 
guillemot population is projected to reach 1,000 in about 15 years but could be as early as 13 years or 
as late as 18 years. 

The No Action-Current Management alternative represents no control of mink and a predation rate 
based on the empirical predation rate during the 1990s (Bixler et al. 2010). The result would be a 
continued reduction in the pigeon guillemot population. 

DECISION FRAMEWORK 

U.S. Fish and Wildlife Service 

The Department of Interior (DOl), U.S. Fish and Wildlife Service (USFWS) is the lead agency 
responsible for preparing this EA, as defined in 40 CFR 1508.16, as well as developing the National 
Environmental Policy Act (NEPA) analysis and findings. The USFWS has a responsibility for 
evaluating possible impacts on Federal trust resources (birds, mammals, etc.) in accordance with 
applicable Federal law. The USFWS's Chief of Migratory Bird Management is responsible for any 
decision document once a preferred alternative is selected. 

U.S. Forest Service 

The U.S. Department of Agriculture (USDA), U.S. Forest Service (USFS) is authorized by applicable 
Federal law and regulations to administer the management of natural resources, including fish and •

11 wildlife habitat, wilderness, and recreational resources on the Chugach National Forest. The Naked 
Island group is within the Chugach National Forest, Glacier Ranger District and within the Nellie 
Juan-College Fiord Wilderness Study Area. 

The Forest Supervisor is the Responsible Official. The Forest Supervisor is responsible to ensure that 
action alternatives are consistent with the 2002 Chugach National Forest Revised Land and Resource 
J\t,Ianagement Plan, as amended, including maintaining the character of the Nellie-Juan-College Fiord 
Wilderness Study Area which was designated in 1980. The Forest Supervisor's decision would be 
documented in a Decision Notice and if the proposed action is selected as the preferred alternative, 
would specify measures to implement actions proposed on National Forest System land and would 
issue a special use permit for project implementation. 

An,imal and Plant Health Inspection Service- Wildlife Services 

The USDA Animal and Plant Health Inspection Service-Wildlife Services (APHIS-WS) mission is to 
provide Federal leadership and expertise to resolve wildlife conflicts. APHIS-WS is recognized as 
having the authority and expertise to conduct wildlife damage management activities on fed~rally 
administered lands and would implement field operations under a funding Agreement. The APHIS­
WS Western Regionaf Director would sign a decision document based on selection of the preferred 
alternative. , · 

Alaska Department of Fish amll Game 
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The Alaska Department ofFish and Game (ADF&G) has the responsibility and authority to provide 
for the sustainability of all fish and wildlife in Alaska, regardless of land ownership or designation, 
unless specifically preempted by Federal law. Ifthe proposed action is selected as the preferred 
alternative, the ADF&G would assist the USFWS in consulting with those State entities necessary to 
gain authorization for a predator control program. The ADF&G is responsible for issuance of 
applicable permits. 

lEVOS 1I'rlll!stee Commcill 

The Trustee Council is providing partial fundmg for this project and would determine whether to fund 
the proposed action, if it is selected as the preferred alternative. There are three State and three 
Federal trustees, including ADF&G, the Alaska Department ofEnvironmental Conservation, the 
Alaska Department of Law, the National Oceanic and Atmospheric Administration, the USDA, and 
the DOt 

Cooperatiing Agellllcies 

The USFWS, USFS, and APHIS-WS are cooperating agencies for preparation ofthis EA. 

LEGAL/ ADMJ!NJISTRA 'fJIVE RJEQUIR1EMENTS 

Wftldlenness St:1llldy Area 

The Naked Island group is located within the congressionally designated Nellie Juan-College Fiord 
Wilderness Study Area (Alaska National Interest Lands Conservation Act (ANILCA) (Section 702). 
The ANILCA directs the USFS to maintain the wilderness character of the area. The Nellie Juan­
College Fiord Wilderness Study Area is managed to maintain and protect the existing (1980) 
wilderness character in the western half of PWS until Congress acts on permanent wilderness 
designation or releases the area from Wilderness Study Area designation. A Minimum Requirements 
Decision Gmde is being prepared that would defme the minimum required activity necessary to meet 
the objectives ofthe proposed action. 

Roadlless Area Coimsenrat:fiollll 

The Naked Island group was part of a Roadless Area Review and Evaluation (RARE II area) in 1978 
and the Chugach Forest completed an inventory ofunroaded areas as part of the national process 
(USDA 2002). There are no roads on any of the islands at the Naked Island group and none are 
proposed. No tree removal or other vegetation manipulation is proposed with this action. 

2002 Revised! Land and! Reso1lll!rce Managemellllt Pian, Cllmgach Nationan !Forest 

The Revised Forest Plan (USDA Forest Service 2002), as amended, provides a framework that guides 
the Chugach National Forest's day-to-day resource management operations. It is reviewed and 
revised approximately every 15 years. The Naked Island group is managed under the Recommended 
Wilderness management prescription. During preparation of this EA, the two alternatives met the 
goals and objectives of the Revised Forest Plan. The USPS prepared a Forest Plan Consistency 
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Checklist (part of administrative record) to ensure that all Forest Plan standards and guidelines were 9 
considered m this EA. The Recommended Management Area is managed to maintain and protect the 
existing wilderness character. The ecological desired conditions stipulate that the area would be 
largely unaffected by human activity and dominate the area. The Recommended Wilderness 
Management prescriptions allow for treatments or measures to be taken on exotic animals to 
minimize impacts on ecological processes. 

PUBILIC INVOL VEMJEN'lf 

Illlltrod! llllctnollll 

Collaborating and communicating with federal, state, and local agencies; stakeholders and the public; 
including consultation with Native Alaskan Tnbes and Corporations has taken place throughout 
preparation of this EA. 

A variety of means were used during the public scoping period to reach out to those who wanted to 
comment. A news release was prepared; Native Alaskan consultations were conducted; four public 
scoping meetings were held in Valdez, Cordova, Whittier, and Anchorage, Alaska; a summary of the 
project was prepared and provided; and those interested in the EA were encouraged to contact the 
project leader. Information gathered during the public scoping period was considered during 
preparation of this Draft EA. 

The USFS began formal consultations on December 29, 2011. Glacier District Ranger sent out 
consultation letters to the Chugach Alaska Corporation, Chenega IRA Council, Native Village of 
Eyak, Port Graham Village Council, Seldovia Village Tribe, Tatitlek Village IRA Council, Native 
Village ofNanwalek, and the Valdez Native Tribe. Call back to the initial consultation d1d not result 
in further response. The Chugach Alaska Corporation stated there were pre-historic sites on the 
island, that needed to be protected and suggested efforts should be made to incorporate native 
trappers for proJect implementation if the proposal were to go forward. On June 11, 2013, Ed 
DeCleva, Chugach Forest Archaeologist and Tribal Relations Specialist, discussed the project with 
John Johnson, Chugach Alaska Corporation. Mr. Johnson reiterated the corporation's desire that the 
project would be implemented in such a way that local Alaska Native hire would be utilized. 

The following issues, concerns, questions, and ideas were received during the public scoping period. 
It is recognized that not all of the issues, concerns, and questiOns will be addressed; however, it is 
important to recognize the wide range of comment received. It should be noted that these comments 
were based on extirpation of mink from the entire Naked Island group rather than just removal of 
mink in the pigeon guillemot nesting areas. Many of the questions and concerns expressed during the 
public scoping are reflected in Chapters 2 and 4. Please note that not all concerns related directly to 
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the purpose and need for preparing this EA, and as such, will not be addressed further. Responses to 
questions, concerns, and suggestions follow in italics 

Questions and Information: 
o Are mink natural or introduced, and if so, are they part of the natural ecosystem process? 

Ev1dence mdicates mmk may have been mtroduced at the Naked Island group, but conclusive 

evrdence is lackmg Whether or not mink are native or mtroduced 1s uncertam and beyond the 

scope of this EA. , 

o Mink always have been present (in PWS) and were there before the EVOS. Mmk are natzve to 

the mainland and many islands close to the mainland of PWS Again, ev1dence ind1cates mmk 
may have been mtroduced at the Naked Island group, but conclus1ve ev1dence is lackmg 

Whether or not mink are nat1ve or introduced IS uncertain and beyond the scope of thzs EA. 
' ' ' 

o Did the original mink population decline from an event and then recover? We have no data on 

this topic. 

o Don't know of anyone trapping at the Naked Island group Publrc trappmg effort appears to 

be mzmmal due to the Isolation and remoteness of the Naked Island group. 

c Forage resources, i.e. herring, that have declined are the possible impact to pigeon guillemot 

and other birds. Forage fish have declined, but now are mcreasmg and !~rage fish been 
determined to have little effect on decline of prgeon guillemot and other seab1rds. 

e Herring a,nd sand lance are recovering and you will see a recovery of forage fish, and 

consequently a recovery of birds. Herring and sand lance are recovermg However, mmk is 

the pnmary predator of birds and the recovery of herrmg and sand lance do not appear to be 

helpmg the recovery of birds. 

e Trapping will be a multi-year effort. We expect 1t would take three to jive years. A srgmficant 

mcrease in the p1geon guillemot population is expected after ten years The Proposed Action 

has more informatzon on thrs topzc 

G Will birds be transplanted to the Naked Island group after the removal of mink to increase 
biodiversity? P1geon guzllemot st1ll nests m greatly reduced numbers at the Naked Island 

group, so no transplants are required 

o How did mink get to the Naked Island group? There zs uncertamty determinmg how mink got 

to the Naked Island group 

Issues and Concerns: 
o There is concern that other animals, river otter, sea otter (Enhydra lutris), on these islands will 

not be exterminated during this removal process. Traps that WC?uld be used are too small to 
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k1ll or harm other mammals bvmg on the 1slands The Proposed Actwn in Chapter 2 as well • 
as m1t1gatwn measures d1scussed in Chapter 4 address th1s top1c m mdre detwl. 

o It is impossible to eliminate mink at the Naked Island group. Recovery of p1geon gwllemot 1s 

the purpose of th1s EA, not the extirpatwn of mmk at the Naked Isla~d group. 

@ Dangers exist with a trapping program in the winter, i.e. weather, poor anchorages .. These 

dangers are recogmzed and safety precautwns would be undertaken 

· Suggestions: -'' 
G It is fe}t that the local PWS residents and the Native population ofPWS should be offered the 

jobs s~ch as: the trapping, boat charters and maintenance of camp facility. APHIS-WS, 

working closely w1th USFWS and the USFS would provide opportunities for ass1stmg m the 

trappmg program. 

® The furs should be donated for cultural programs within the Chugach Region. Mink Carcasses 

would be made available for cultural programs as requested 

o Chugach Regional Corporation has a historic site on Storey Island that was once a fox farm. 

Efforts should be made to protect this site from adverse impacts. H1stonc s1tes would be 

protected 

o Conduct a limited harvest to reduce mink numbers. Currently, no bm1t on the numbers of mmk 

that can be legally trapped exists, but bttle or no pubbc trappmg occurs at th1s t1me because 

of the 1solatwn of the Naked Island group 

0 Use a bounty or fee system and local trappers to elimina~e mink. Local trappers may have the 

opportumty to be part of the trapping program and work w1th APHIS-WS as part of the1r 

fundmg Ag~eement. The recovery of p1geon gwllemot on the Naked Island group and PWS 1s 

the EA purpose, not the elimmatwn of mmk 

o Utilize local people to conduct trapping effort. APHIS-WS, workmg closely w1th USFWS and 

the USFS would prov1de opportumt1es for assisting m the trappmg program 

o Use a bid process to' select trappers. APHIS would be conductmg the trappmg and has the 

respons1b1bty to select trappers 

" Requested planning team to Jook at the Rat Island Plan/implementation to determine how 

birds are recovering after removal of rats. The planmng team rev1ewed the results and 1t 

appears that b1rds are already recovermg 

MOST RECENT RESEARCH AND STUDIES 
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Considerable pigeon guillemot research has been conducted in PWS, particularly since the EVOS in 
1989. Most recently, three reports, building upon prior research and studies have been completed. 
These reports represent the most recent information on the pigeon guillemot population at the Naked 
Island group as well as predation by mink. Please refer to these reports for more detailed presentation 
of data, analysis, and findings. Lastly, please refer to the Literature Cited section for a complete 
listing of all materials used during preparation of this EA. 

Why Aren't Pigeon Guillemot in PWS, Alaska Recovering from the Exxon Valdez Oil Spill? Kirsten 
S. Bixler. A THESIS. Submitted to Oregon State University the requirements for the degree of 
Master of Science. July 2010. 

Exxon Valdez Oil Spill: Restoration Project Final Report. Pigeon Guillemot Restoration 
Research in PWS, Alaska. Restoration Project 10070853 Final Report. Kirsten S. Bixler, Daniel D. 
Roby, David B. Irons, Melissa A. Fleming, and Joseph A. Cook. November 2010. 

MtDNA and Microsatellite DNA Provide Evidence of Fur Farm Ancestry for American Mink 
Populations in PWS. Melissa A. Fleming and Joseph A. Cook. February 2010. 
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CHAPTER 2: ALTERNATiVES, INCLUDING THE PROPOSED • 
ACTION 

INTRODUCTION 

This chapter describes two alternatives, No Action and the Proposed. Action. Eight other alternatives 
were considered and rejected. Rationale for their not being considered further is provided. Under 
either illternative, the Naked Island Group would.remain as part of the Chugach National Forest and 
managed under State and Federal regulations for currently permitted public uses, including trapping, 
hunting, wilderness recreation, and other activities. The Naked Island group would continue to be 
managed as a wilderness study area to maintain and protect the existing wilderness character. 

ALTERNATIVE A: NO ACTION- CURRENT MANAGEMENT 

No management action to control or reduce mink would be taken under this alternative. Nesting 
pigeon guillemot and other seapirds would still persist at the Naked Island group but greatly reduced 
from historical abundance numbers (see Table 1). 

Cost of Alternative A 

No new additional costs. 

ALTERNATliVE B: PROPOSED ACTION- CONTROL OF PREDATORY MINK 

Purpose: Restore pigeon guillemot in PWS, by removing them from the "not recovering" list to the 
"recovered" list. 

This action would be accomplished during a five year period at the Naked Island group. The first two 
to three years of the project would entail removing mink through trapping or shooting within 500 rn 
of historical nest sites, from January to M~y, with the expectation that mink removal efforts could 
expand to include any new pigeon guillemot nesting sites. 

If initial efforts did not produce the desired results, further action would evaluate expanding the mink 
removal zone to 1,000 m around historical and current pigeon guillemot nesting sites in later years to 
improve chances of pigeon guillemot recovery. Up to 250-300 mink may be harvested during this 
five year effort. It is expected that reducing the mink population would increase the current 100 
pigeon guillemot at the Naked Island group to 1,000 pigeon guillemots in about 15 years following . 
the removal of mink (see Table 1). 

Pigeon guillemot recovery would be assessed by data colh!cted for this project and by data collected 
for another ongoing pigeon guillemot boat-based monitoring project. The number of pigeon guillemot 
nests depredated by mink would be assessed by this project and a separate, ongoing pigeon guillemot 
boat-based monitoring project would assess pigeon guillemot productivity and population levels 
during the five project years and then for an additional15 years. 
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After three years, chick predation by mink would be greatly reduced or eliminated and pigeon 
guillemot productivity would increase to 0.5 chicks fledged per nest, and the number of nesting birds 
would be stable or start to increase slightly to 1,0 percent. After five years chick predation by mink 
would continue to be greatly reduced or ,eliminated and pigeon guillemot productivity would be stable 
at least at 0.5 chicks fledged per nest, and the number of nesting birds would begin to increase by 10 
percent to 30 percent compared to the numbers at the beginning of the project (see Table 1). 

The pigeon guillemot nesting areas represent current potential and historical pigeon guillemot 
colonies (Figure 5 and Figure 7). Features within these areas include; beaches, creeks, game trails, 
cliff bases, driftwood, or points ofland connecting adjacent beaches. 

Trapping would be the primary means for reducing mink. Lethal body grip traps would be used as the 
principal trap type. Approximately 100-500 traps would be placed in groups of one to five within 500 
m of nest sites and would be checked every one to 14 days as weather allows. Traps would be secured 
with a wire to deadwood, rocks, roots, or trees less than 50 years old or approximately five inches in 
diameter. The wires would be attached loosely to the trees to prevent any damage. 

Carcasses of mink would be frozen and placed in a tamper-proof container and remqved from the 
island approximately every two to four weeks. Carcasses would be donated to research organizations 
for additional genetic and other study or to permanent archives in public museums or univ~rsities, 
whenever feasiple. There is also the opportunity to provide carcasses to Native Alaskans for their 
cultural programs. Not all carcasses may'be donated and some carcasses may not be salvageable 
(spoilage, unable to retrieve, scavenging by other animals, etc.) Carcasses that cannot be salvaged for 
donation may be disposed of in a city landfill . 
Firearms, using non-toxic ammunition, could also be used to remove mink. Shooting is a highly 
species-specific method, as positive identification is made prior to shooting. Shooting would be 
conducted primarily prior to pigeon guillemot arrival. Firearms with sound suppression would be 
used to remove mink from around the breeding colonies after pigeon guillemot arrive, if required. 
One or two small hunting dogs may be used for a few weeks to find trap-shy mink. Dogs would be 
monitored at all times, when not kenneled, and would be leashed or under voice control at all other 
times. Dogs would be kenneled on land or on a boat. Dog food would be kept in a tamper-proof 
container. 

The Association ofFish and Wildlife Agencies (AFWA) best management practices would be 
utilized to determine trapping methods. Continuous monitoring and manipulations of trapping efforts 
would take place to ensure maximum trapping effectiveness and to minimize or eliminate non-target 
take. APHIS-WS would implement the management prograril under a funding Agreement. An 
estimated eight to 12 experienced wildlife specialists would conduct mink removal efforts for the 
project duration. Protocols and methodologies for mink removal would be agreed upon by USFWS 
and APHIS-WS, prior to implementation. · 

Trapping success would be maximized through a continuous three to five month effort from January 
to May during periods of heavy snow and the mink mating season (Bones et al. 2007). The precise 
timing of trapping would be determined by evaluating data collected during trapping (e.g., trapping 
success, trapped animal sex and age class). If the specified objective is not being achieved, restoration 
methods or actions could be altered as per agreement with all parties involved . 
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Mink abundance would be assessed by numbers of tracks observed in the area, by catch per unit • 
effort (the number caught per number of trap-nights), or by the use of bait stations with track plates or 
cameras placed along island shoreline., As mink numbers decline as a result of trapping, the numbers 
of these measures would also decline. A fur sample would be taken for DNA analysis, if further study 
was warranted. Age, sex, and diet from stomachs and perhaps, stable isotopes of mink would be 
assessed. This information would be collected and analyzed by the project leader to provide a greater 
understanding of pigeon guillemot and mink in PWS. 

Bait, likely herring, would be purchased or caught and stored in tamper-proof containers at the ccamp 
sites or on the support vessels. 

No tree removal or other vegetation manipulation is proposed with this action. No exotic plants or 
animals would be introduced. 

If the pigeon guillemot is "recovering" after five years, and there is no mink predation, the ongoing 
recovery of pigeon guillemots would be documented by a separately funded, ongoing 15-year, boat­
only based pigeon guillemot population monitoring program to enumerate and track pigeon guillemot 
numbers breeding at the Naked Island group. This monitoring program has been established and 
funded through the EVOS Long Term Monitoring Program; If after five years pigeon guillemot are 
not recovering because of mink predation, the program would be reevaluated and alternatives 
considered. A new EA would be written to address the depredation of pigeon guillemot by mink . 
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Figure 5. Locations of potential pigeon guillemot colonies based on sightings of breeding birds on the 
water (red dots) at the Naked Island group . 
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Figure 6. Map ofNaked, Storey and Peak Islands showing three potential camp sites, Camp A1 -
North Camp, Camp B1- Cabin Bay and Camp C1- Bass Harbor. All three camps would be used in 
winter and Camp B 1- Cabin Bay would also be used in summer. 

During the three to five month trapping program from January to May, two options exist for housing 
trappers. The trapping program would be identical for either option. Before any mink removal would 
be initiated, a thorough review of the details regarding either a boat based or land based operation 
would occur. APHIS-WS would follow all requirements agreed to by all parties. The ADF&G would 
issue appropriate permits for the take of mink, while the USFS would be responsible for issuing a 
special use permit for temporary camping associated with activities on USFS lands during the 
trapping program. All operational details specified in the special use permit would be according to the 
Forest Service Handbook, FSH 2709- Special Uses Handbook. 
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• Optnon 1: Boat Based 

• 

Under this option, up to two support vessels would provide lodging and food during the three to five 
month trapping period from January to May for five years. Small boats would provide access from 
the support vessel to Storey, Peak, and Naked Islands to conduct trapping operations. This alternative 
would not require temporary field camps be established on the islands. If this option is selected, 
additional details agreed to by all parties would be part ofthe APHIS-WS funding Agreement and 
approved by the USFS during the permitting process. 

Cost of Alternative B 

$1.0 million- National Fish and Wildlife Foundation 
million - EVOS Trustee Council 

$2.2 million- Total (five years) 

Optio~rn 2: LaJmdl Based 

Up to three temporary field camps would be established where a support vessel could ferry supplies 
at the beginning of the field season and return for resupply as necessary on one to three islands for a 
three to five month period from January to May for up to five years. Each camp would have two to 
three wildlife specialists present. All camp locations would be approved by the USFS. Each year 
following trapping, the camps would be removed and tent platforms stored out of sight. Camps would 
be placed on frozen ground or snow and would have no impact to vegetation. If this option is 
selected, additional details agreed to by all parties would part ofthe APHIS-WS funding Agreement 
and approved by the USFS during the permitting process. A special use permit would outline the 
tenns and conditions of the field operations, as well as stipulations to ensure no to minimal 
environmental impact. 

Camp sites may vary but would likely include Camp A.l-North Camp, Camp B.l- Cabin Bay, and 
Camp C. I -Bass Harbor (Figure 6). Research staff would use campsite B. I during May-August for 
five years. Each camp would consist of a Weather port® structure (approximately four b~ seven m) 
for field operations (generator, fuel, oil, and battery storage); three approximately two m tents for 
sleeping; and possibly one additional approximately three m2 storage tent. Each camp would have a 
small inflatable boat, anchored off shore. Each camp would have an approved fuel storage area with a 
containment system. Camps would be resupplied and garbage and wastes removed every two to four 
weeks, weather allowing. All tents would be located on wooden platforms. Oil stoves would be used 
for heat. Boardwalks would be used, if necessary, to allow easy walking on the snow trails. Camps 
would be located along the coastline within 30 m of the high tide line. Camps would be disassembled 
following activities, leaving behind a stack of wooden floor sections for use the next season. All food 
would be stored in tamper-proof containers and all garbage would be removed from the island. 
Human wastes would be removed from the island when possible. There would be no fires unless 
allowed by a USFS special use permit. 

Cost of Alternative B 

$0.9 million -National Fish and Wildlife Foundation 
million- EVOS Trustee Council 

$1.9 million- Total (five years) 
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ALTERNATIVES NOT CONSIDERED IN DETAIL 

During preparation of the Restoration Project Report for the EVOS Trustee Council, it was important 
to explore all alternatives with potential for the recovery of the pigeon guillemot population. The final 
report, published in November 2010, is the most recent analysis of a range of alternatives for 
"recovering" pigeon guillemot. 

Bixler et al. (20 1 0) analyzed a wide range of alternatives in detail and provided the final report to the 
EVOS Trustee Council, most of which are presented below. The alternatives presented below 
represent alternatives that were considered, analyzed, and found not to be feasible for "recovering" 
the pigeon guillemot population at the Naked Island group and were therefore not recommended. 

lRemovan of Mnlllllk 

Complete removal of mink over a five year period from the Naked Island group would be undertaken 
in this alternative. Circumstantial evidence exists that mink may have been introduced at the Naked 
Island group, but a definitive finding with 100 percent certainty that mink were introduced does not 
exist. ADF&G considers mink as native to the Naked Island group. The ADF&G does not 
recommend removing all mink as a first management action. They prefer that mink are reduced and 
then determine if the pigeon guillemot are recovering. In the final report to the EVOS Trustee 
Council, complete removal of mink was recommended, but uncertainty that mink are native or 
introduced has resulted in eliminating this alternative. 

Nest Boxes to Ellllhall1lce Nest Snte AvaftllabnRiity 

Pigeon guillemot nest boxes would be installed on cliff faces inaccessible to mink. Boxes would be 
placed in the immediate vicinity of either current or historical nesting locations (Figure 6). A few nest 
boxes were installed at the Naked Island group during the late 1990s, but there was low incidence of 
use (Irons; pers. obs.), most likely because there was an abundance of natural cavities available. No 
evidence exists that pigeon gmllemot at the Naked Island group are limited by the availability of 
nesting habitat. This alternative was not pursued because nest box installation would most likely be 
an ineffective restoration technique. 

Protective Fencing of Nest Sites 

Protective fencing would be used to reduce predation by mink of pigeon guillemot. This alternative 
was not pursued because gaps larger than one inch in the fence (Boggess 1994) on talus slopes and 
cliffs are not practically avoidable and mink can easily swim around any fence, unless the fence 
completely encloses the nesting area. Fencing of numerous dispersed nesting sites would be 
impractical and fencing would impact pigeon guillemot movement within the nesting area. 

Mink Bel!navnoraR Modlftfn.cationn 

No registered chemical repellents or known effective frightening devices to modify the behavior of 
mink near pigeon guillemot nests exist (Boggess 1994, NWRC 2008). 
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• Comtrol Avhnm Predators o:!fPigeom GMiUemorr Nests 

Avian predation of pigeon guillemot is very limited and not a sigmficant mortality factor (Oakley and 
Kuletz 1979). Avian species considered, included the common raven (Corvus corax), northwestern 
crow (Corvus caurinus), and black-billed magpie (Pzca plea). 

Combillllation of Nest Boxes and Comtrol of Predator Popll!latlons 

Nest predators of pigeon guillemot (i.e., mink, raven, crow, and magpie) would be culled and nest 
boxes would be installed at the Naked Island group. Actions taken include suppression of the mink 
population, construction and installation of nest boxes, and lethal control of avian predators. This 
alternative was not pursued for the same reasons each scenario was dropped as viable option on its 
own. Due to flaws in each action (see previous alternatives) would not be lessened by the 
combination of alternatives, and a combined approach would not lead to significant improvements of 
the population of pigeon guillemot at the Naked Island group. 

Use of Toxicants 

There are currently no chemical agents registered by the U.S. Environmental Protection Agency for 
the control of mink (Boggess 1994, NWRC 2008), Further, This alternative was not considered 
further because poisoning or secondary poisoning of non-target species (Courchamp et al. 2003, 
Moore et al. 2003) such as river otter and bald eagle would be unacceptable. 

Shooth'ng 

Shooting of mink as a single technique for population reduction is not effective because of their 
nocturnal habits (Boggess 1994, Courchamp et al. 2003), although it is maintained as one secondary 
treatment option under the proposed action. 

OUne1r 

Other means of biological control, such as virus vectored immune-contraception, have yet to be fully 
developed (Courchamp and Cornell2000; Macdonald and Harrington 2003) and might pose an 
irreversible danger to the viability of mink and other closely-related native furbearers (e.g., American 
marten) outside ofthe Naked Island group. 
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CHAPTER 3: AFFECTED :ENV][RONMENT 

INTRODUCTION 

The Naked Island group, a cluster of three small islands with about 100 km of shoreline, is located in 
western PWS, a sub-arctic, inland sea connected to the Gulf of Alaska. PWS is approximately 1,000 
km2 in size and is bounded by the Chugach and Kenai mountains. PWS is a complex fjord estuarine 
system with about 5,000 km of coastline and is characterized by rugged coastal mountains, glaciers, 
sheltered waters, and forested islands which offer relatively pristine maritime habitats. Productive 
inter-tidal lands, estuaries, and mature coastal forests support a diverse assemblage of terrestrial and 
marine wildlife species. PWS provides habitat for seabirds, waterfowl, shorebirds and marine 
mammals, and upland habitat for birds and mammals. The wealth of abundant wildlife has drawn 
people to the area for thousands of years. 

The Naked Island group consists of three main islands: Naked Island (38.6 km2
), Storey Island (7.2 

km2
), and Peak Island (6.1 km2

). The islands are isolated, being 75 km from Valdez and Whittier and 
90 km from Cordova. The bays ofNaked Island, and the passages between it and the two neighboring 
islands, Peak and Storey, form an expanse of water that is less than 100m deep. Near shore habitat is 
characterized by numerous bays and passages with shallow shelf habitat (<30m) radiating about one 
km from shore. Island shorelines are characterized by low cliffs and cobble or boulder beaches. High, 
steep, exposed cliffs occur along portions of the eastern shores of the Naked Island group. Naked 
Island is the highest at 3 71 m. All of these islands are part of and managed by the Chugach National 
Forest 

CLIMATE 

The Naked Island group experiences a cool maritime climate with moderate temperatures and 
extended penods of clouds and fog with abundant precipitation ranging from 2.5 m to 3.0 m annually. 
The highest amount of precipitation generally occurs in the late summer and fall, and the lowest 
amount occurs in the spring and summer. Snow falls at all elevations between mid-October and mid­
May and may persist for long periods at sea level. About ten percent of total annual precipitation falls 
as snow along the coast. 

Temperatures average -7 to -3 oc in January and 12 to 13 oc in July. January is the'coldest month 
with an average temperature of -6 °C. The Naked Island group has temperate cold and warm seasons. 
Temperatures do not vary much between day and night. Winter has prolonged freezing. April 
generally has the most sunshine. June is the driest month with rainfall and other precipitation peaking 
around October. Low pressure storms in PWS generally come from the southeast. Permafrost is 
absent. 

The Naked Island group is located in Alaska's South-central Intrastate Air Quality Control Region 
that includes the PWS area. The air quality meets state standards for visible and particulate air 
quality. Potential air contamination sources are far away (communities ofValdez, Seward, and 
Cordova) or from marine and air traffic. No prescribed burning occurs and high precipitation and cool 
summer temperatures preclude wildfire. 

VEGETATION, GEOLOGY, AND SOILS 
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The Naked Island group is within the Pacific Gulf Coastal Forest-Meadow Province and the Northern 
Gulf of Alaska Fiord lands ecological region. Shoreline habitats transition rapidly from beach habitat 
to a temperate rainforest intermingled with muskeg vegetation. All islands are forested to their 
summit, mostly with Sitka spruce (PlCea sztchenszs) and western hemlock (Tsuga heterophylla). 
Common understory species include blueberry (Vaccmzum sp ), salmonberry (Rubus sp ), devil's club 
(Oplopanax horrzdus), yellow skunk cabbage (Lyszchrton amerzcanus), deer fern (Blechnum splCant), 
lady fern (Athynumfihx-femma), bunchberry (Cornus canadensis), and foam flower (Trarella 
trifoliate). Common shrubland and herb land species include: salmonberry (Rubus spectabrhs), 
crowberry (Empetrum mgrum), bog blueberry (Vaccmzum uhgmosum), cranberry (Vaccmzum sp ), 
deer cabbage (JVephrophyllzdzum crzsta-galli), luetkea (Luetkea sp ), sedges (Carex sp.), sphagnum 
mosses (Sphagnum sp.), tufted hairgrass (Deschampsra cespztosa), and seaside sandplant (Honckenya 
peplozdes) 

Naked Island shorelines are rocky and consist of cliffs, broken cliffs, and escarpments interspersed 
with boulder beaches. Diurnal tide ranges are 3.1 to 3.7 m. 

A 9.2 magnitude earthquake occurred in the Gulf of Alaska on March 27, 1964 (the Good Friday 
Earthquake). Warping of the crust during this tectonic event resulted in uplift in the eastern portion of 
PWS and subsidence in the western portion. A maximum uplift of over 9.0 m occurred on Montague 
Island. The area around Whittier experienced 1.8 to 2.4 m of subsidence (USDA 2005). The Naked 
Island group experienced an uplift of about 1.2 m, permanently exposing nearly half of the intertidal 
zone (Johanson 1971) and altering both the shoreline and shallow near shore habitat. 

• Geologic, geophysical, and geochemical investigations have been conducted to evaluate the mineral 
resource potential of the Chugach National Forest. No oil or extractable mineral resources have been 

• 

documented at the Naked Island group. · 

WATIER RESOURCES 

Streams at the Naked Island group are very short. Because of the marine influence, heavy 
precipitation, and mild temperatures, stream flows are predominantly controlled by rainfall runoff, 
although snowmelt runoff occurs in the spring. Peak flow events during fall rainstorms are generally 
larger than peak flows from snowmelt runoff. Wetlands associated with swamps, bogs, ponds, and 
floodplains, comprise the majority of wetlands at the Naked Island group. 

Water quality is very good, with nearly pristine conditions as a result of the isolation and lack of 
development at the Naked Island group. The small streams generally have very low sediment loads. 
Human impacts on water quality are predominantly limited to the coastal areas, where most activities 
occur. 

WILDLIDFE 
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The Naked Island group landscapes and offshore waters provide habitat for variety of wildlife, <S 
including passerine birds, waterfowl, shorebirds, seabirds, and mammals. Federally listed endangered 
or threatened species that may potentially occur at the Naked Island group shorelines or offshore 
waters include Steller sea lion (Eumetopzas jubatus), Steller's eider (Polysticta stellerz), humpback 
whale (Megaptera novaeanglzae) and North Pacific right whale (EubalaenaJapomca). The Naked 
Island Group provides habitat for one management mdicator species identified in the Chugach 
National Forest Revised Land and Resource Management Plan (USDA 2002): the black 
oystercatcher (Haematopus bachmam). The Naked Island Group also provides habitat for special 
interest the bald eagle, marbled murrelet, Townsend's warbler (Setophaga townsendz), and river otter, 
and Sitka black-tailed deer (Odocozleus hemwnus s1tkens1s) (USDA USFS 2002). The pigeon 
guillemot is now the only marine bird species in PWS listed as "not recovering" by the EVOS Trustee 
Council's Injured Resources List (Bixler et al. 2010) ( EVOSTC 2010). 

A complete inventory of birds, mammals, fish, and amphibians at the Naked Island group has not 
been conducted and it is presumed the species present at the Naked Island group are representative of 
those within PWS and species expected on a remote and isolated island group. 

Birdls 

The Naked Island group was at one time the single most important breeding location for pigeon 
guillemot in PWS. In 1972, one quarter of the Sound-wide population of guillemot was counted there, 
though these islands include just two percent of the total shoreline in the Sound (Isleib and Kessel 
1972). Ofthe 4,000 pigeon guillemot nesting in PWS in 1989, 1,000 were found at the Naked Island 
group (Bixler et al. 2010). 

Pigeon guillemot numbers have been monitored at the Naked Island group since 1978 under special 
use permits issued by the USFS. The monitormg is ongoing and will continue for another 20 years. 
Pigeon guillemot surveys in 1979 counted 1,871 birds (Oakley and Kuletz 1996, G. Golet, USFWS 
unpubl. data). The pigeon guillemot breeding population at the Naked Island group has declined by 
more than 90 percent during the last 20 years (Irons et al. 2013). From 1990 to 2008 pigeon guillemot 
censused at the Naked Island group have declined from 1,124 birds observed in 1990 to 101 birds 
observed in 2008 (Bixler et al2010). In 2008, only 17 pigeon guillemot nests were found. In one area 
only four nests were found where 124 nests were found in 1997 (Golet unpubl. data). Figure 6 shows 
the historical locations of pigeon guillemot colonies and Figure 7 shows the locations of observed 
individual pigeon guillemot in 2012. Parakeet auklet no longer nest ~nd tufted puffin and horned 
puffin nest in greatly reduced numbers. 
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Figure 7. Locations of historical pigeon guillemot colonies at the Naked Island group (yellow dots). 

Common seabirds at the Naked Island group include marbled murrelet black-legged kittiwakes 
(Rissa tridactyla), glaucous-winged guJl (Larus glaucescens), fork-tailed storm petrel ( Oceanodroma 
furcata) , mew gull (Larus canus), tufted puffm, Arctic tern, common murre (Uria aalge) pelagic 
cormorant (Phalacrocorax pelagicus) and pigeon guillemot. Common sea ducks, loons, and grebes in 
PWS include: harlequin duck (Histrionicus histrionicus), Barrow's goldeneye (Bucephala islandica), 
seater (Melanitla spp.), long-tailed duck (Clangula hyemalis), bufflehead (Bucephala albeola), 
common loon (Gavia immer), pacific loon (Gavia pacifica), red-throated loon (Gavia stellata), red­
necked grebe (Podiceps grisegena) and horned grebe (Podiceps auritus). 

Breeding and wintering populations of black oystercatchers and migrating or wintering populations 
of black-beJlied plover (Pluvial is squatarola), black turnstone (Arenaria melanocephala), surfbird 
(Aphriza virgata), marbled godwit (Limosafedoa), western sandpiper (Ca/idris maun), dunlin 
(Calidris alpina), and rock sandpiper (Calidris ptilocnemis) may be found on marine shorelines. 

Common Jandbirds are the blackpoll warbler (Dendroica striata), chestnut-baked chickadee (Poecile 
rufoscens), hermit thrush (Catharus guttatus), fox sparrow (Passerella iliaca), orange crowned 
warbler Oreothlypis celata), pine siskin (Carduelis pinus), ruby-crowned kinglet (Regulus calendula), 
tree swallow (Tachycineta bicolor), olive-sided flycatcher (Contopus cooperi), and varied thrush 
(Ixoreus naevius). Other landbirds include black-billed magpie, common raven, and northwestern 
crow. Bald eagles are common . 
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Mammals 

The Sitka black-tailed deer (Odocozleus hemzonus sztkenszs) was introduced-to islands in PWS in the 
1950's (ADF&G 2006) including the Naked Island group. Small mammals at the Naked Island group 
include meadow vole-(Mzcrotus pennsylvanicus), red squirrel (Tamzasczurus hudsomcus), and 
northern red-backed vole (Myodes rutzlus). 

Carnivores found at the Naked Island group include mink, river otter and sea otter. Neither American 
marten nor weasel has been documented at the Naked Island group (Irons et al. 2013). Mink were 
first documented on the island group in the mid-1990's (Bixler et al.1990). Anecdotal evidence exists 
that past Naked Island group residents released mink in the 1970's to establish a population for 
trapping, but that the population did not grow much until the 1990's (Bixler et al. 2010, Irons et al. 
2013). Although mink predation was not a recorded cause of pigeon guillemot nesting failure at the 
Naked Island group during studies in the late 1970s and early 1980's, mink predation on guillemot 
nests was frequently recorded by the mid-1990's (Hayes 1995, Golet et al 2002). 

Common marine mammals include Dall's porpoise (Phocoenozdes dallz), harbor seal (Phoca 
vztulzna), humpback whale, killer whale (Ormus orca), minke whales (Balaenoptera acutorostrata), 
sea otter, and Steller sea lion. PWS is within the range of the North Pacific right whale. 

Amphnlbiarrns 

No amphibians are known to occur at the Naked Island group. 

Fftslb.eries 

Capelin (Mallotus vzllosus), Dover sole (Solea solea), lingcod (Ophzodon elongatus), Pacific herring, 
Pacific sand lance, smelt (Osmerzdae spp.), walleye pollock (Theragra chalcogramma), Pacific cod 
(Gadus macrocephalus), and other species common to PWS are found in the waters surrounding the 
Naked Island group and most are fed on by pigeon guillemot Three small pink salmon 
(Oncorhynchus gorbuscha) streams are located at the Naked Island group, two on western side of 
Naked Island, and one on the southern side of Peak Island. Coast range sculpin (Cottus aleutzcus) and 
tide pool sculpin (0/zgocottus maculosus) are found in Naked Island waters and are foraged by mink . 
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• CULTURAL RESOURCES 

Pre-history 

• 

• 

Archaeological investigations show that the Chugach (Sugpiag) people have occupied the PWS area 
for thousands. of years, from the time when the Sound was still largely covered by glaciers during the 
last ice age (CAC 2012). The Chugach lived in rectangular bark or plank houses along the shoreline 
in permanent settlements and traveled to temporary summer fish camps located along salmon 
streams. The Chugach subsisted on fishery resources, marine mammals, and shellfish supplemented 
with birds, land mammals, berries, and plants. Eight groups (Chenega, Montague Island, Nuchek, 
Shallow Water, Eyak, Gravina Bay, Tatitlek and Kiniklik) numbering 500 to700 individuals were 
well established throughout PWS. Because of the isolated and remote nature of the Naked Island 
group,. it is probable that prehistoric use was transitory and related to hunting and gathering activities. 
Permanent settlement was unlikely. 

Prehistoric archaeological sites in PWS date from within the past 4000 .ye_ars and encompass three 
cultural phases. The Uqciuvit phase is identified with dates ranging from 4000-2500 B.P., the 
Palugvik phase with dates ranging from 2500~900 B.P., and the Chugach phase with dates ranging 
from 900-200 B.P. (Yarborough 2000). The protohistoric period dates between A.D. 1741, when 
Vitus Bering made landfall on Kayak Island, and A.D. 1778, when Captain James Cook made direct 
contact with Native inhabitants ofPWS. 

Archaeologidll surveys conducted at the Naked Island group were primarily in association with the 
Exxon Valdez OH Spill Cleanup efforts. New sites were documented during this time and known sites 
were monitored in an active program. Monitoring of known sites and additional small scale surveys 
have been conducted in recent years by USFS archaeologists in association with permitted activities. 

The USFS determined the proposed action alternative specific to removal of mink would cause no 
affect to historic properties per Appendix B ofthe Programmatic Agreement among the USFS, 
Alaska Region, the Advisory Council on Historic-Preservation, and the Alaska State Historic 
Preservation Officer regarding Heritage Program Management on National Forests in Alaska (USDA 
201 0); and therefore did not conduct any surveys specific to the proposed action. However, a cultural 
resource survey of the proposed campsites was conducted and ·no cultural resources that could be 
considered as eligible for inclusion in the National Register of Historic Places were identified 
(USFWS 2013). · 

History 

The Chugach were the first Alaskans to meet the European explorer, Vitus Bering, who came to 
Alaska at Kayak.Island in 1741 under the Russian flag. Bering was followed in 1779 by the British 
explorer James Cook: Spanish expeditions ·occurred 'under Inacio Aretega in 1779 and Salvador 
Fidalgo in 1790, and in 1791 another British expedition to PWS was undertaken by George 
Vancouver. From 1785 to 1867 the Russians established· settlements and developed the fur trade. 
Smallpox epidemics in 1837 and 1885 decimated the Chugach people. · 
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In 1867 Alaska was purchased from Russia by the United States. Resource exploitation continued. • .. 
Gold and copper mines were developed. Salmon canneries were established and railroads constructed. 
With the decline of sea otter, commercial fox farms developed in the late 1890's. 

By the tum of the-century, fox farms were increasingly common in south-central and southeastern 
Alaska. In 1900, 35 islands were being leased from the government. In southeast Alaska an island 
could be leased from the USFS for as little as $25 a year (AHF 2012). Beginning in 1903, -fur prices 
bottomed out and many islands were abandoned. Prices remained low for a decade; during this early 
·period, many raised foxes as breeding stock and began selling them to newly established fur farms in 
the U.S. 

In 1913, the popularity of furs (and their prices) started to rise. For the next 15 years fur farms­
particularly-those that raised blue foxes,-became increasingly popular. The height of popularity was 
reached in 1931, when 431 Alaska fur farm licenses were issued (Paul2009), although a<:;cording to 
Isto (2012) 622 private farm owners were identifi"ed by at least one government agency in 1929. 
Though fox farming was can:ied on in many parts of Alaska, 'it was most common in the coastal 
areas, where salmon, harbor seals, sea lions, porpoises, whales, and other marine food sources were 
available. The best fox farming sites were small offshore islands, where pens and feed houses were 
largely unnecessary (Cook and Norris 1998). Approximately, 73 islands were stocked with foxes in 
the Gulf of Alaska and PWS (Paul 2009). 

In 1924, the Bureau ofBiological Survey identified 21 mink farms- almost all in southeast Alaska 
and by 1929 there were 153 mink farmers (Isto 2012). Following World War II only about 60 fur 
farms survived in Alaska and most were mink farms. USFS fur farm permits dropped to eight in 1955 • 
and by 1955 31 fur farmers were active in Alaska and most raised mink. Only two fur fanns permits 
were issued in the Tongass and Chugach National Forests in 1959 (Isto 2012). In the late 1970's 
increases in mink pelt prices brought renewed interest in mink farming .and started four new fur farms 
(Isto 2012). In 1993 the last fur farm in Alaska closed. 

The Naked Island group was the site of arctic fox fur farms for more than 50 years. In 1895 Jim 
McPherson established a fur farm on Peak Island as did Fred Liljegren on Storey Island (Lethcoe and 
Lethcoe 2001). As the pioneer fox farmers retired or died, their children continued the farms. Alice 
Clock at Peak Island was the daughter of Capt. Jim McPhersbn, while John Beyer on Storey Island 
was the son of early fur trader, Bill Beyer. His partner, Edwin Liljegren,, was the son of early 
prospector and fox farmer, Fred Liljegren. By 1919 fur farms existed on all three islands. Mailboat 
records from the mid 1930's indiCated there were five people living on Storey Island and 14 on Peak 
Island, where a school existed. The Storey Island fur farm closed in 1944 and the Peak Island farm 
closed in 1950. The Naked Island fur farm likely closed in 1950 or earlier. 

Fox were allowed to roam freely and were fed in pens. Pens were closed to capture the fox for their 
pelts. The 1930's depression, end ofWorld War II, and fashion changes lead to fox farming 
becoming unprofitable. The Naked Island group is now free of foxes for various reasons, including 
starvation after the destruction ofbird' colonies, the end of feeding by fur farmers, disease (Paul 
2009), or intestinal worms (Lethc'oe and Lethcoe 2001 ). Since 1950, there has been no permanent 
human occupation of the Naked Island group. A seasonal use'dwelling and buildings associated with 
past fox farming are located on private land on Peak Island. ' 
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RECREATION RESOURCES 

The Naked Island group is used periodically for boating, camping, hiking, deer hunting, and fishing. 
An average of 159 hunters harvested 153 deer annually during the last ten years from the Naked 
Island group during August thru December (ADF&G Harvest Data). Other recreational use is 
probably comparatively light, as the islands are accessible only by water and are more than 75 km 
from any community within PWS. An average of seven boats per day were counted during summer 
boat transect studies from 2005 to 2007, and no commercially-guided recreation use was reported in 
2010 to 2011. The protected bays on the west and north sides ofNaked Island can provide safe 
anchorages for boats. The Naked Island group is part of the Nellie Juan-College Fiords Wilderness 
Study Area. Ecotourism of the PWS is anticipated to increase and its effect on visitation at the Naked 
Island group is unknown. Visitors' interest in viewing wildlife, particularly pigeon guillemot, 
parakeet auklet, tufted puffin, and horned puffin, has been a popular activity in PWS for many years. 

SOCIOECONOMIC RESOURCES 

Introduction 

There are five communities that are most closely associated with the Naked Island group in PWS. 
Each community was affected, some more significantly, by the 1964 Good Friday Earthquake. Many 
residents were killed either by the earthquake itself, or by the tsunami which followed. The 
earthquake affected community rebuilding efforts as well as destroying the livelihood of many 
residents . 

Naked Island Group 

The Naked Island group is publicly managed by the USDA, USFS as part of the Chugach National 
Forest. There is one privately owned parcel of land on the SW portiOn of Peak Island. Little or no 
subsistence hunting and trapping occurs because of the logistics of getting to the islands from a 
village. 

Chenega Bay Village 

Chenega is located on Evans Island at Crab Bay, 67.5 kilometers southeast of Whittier and is 167.5 
air kilometers southeast of Anchorage and 80.5 kilometers east of Seward. The village has a total area 
of75 square kilometers, ofwhich, 74.5 square kilometers of it is land and 0.75 square kilometers (1.2 
percent) is water. Winter temperatures range from -8 to -2 °C. Summer temperatures range from nine 
to 17 °C. Average annual precipitation includes 1.7 m of rain and 2.0 m of snowfall. 

According to the 2010 Census, there is a population of76 residents with a median age of35 years 
old. A federally-recognized tribe is located in the community-- the Native Village of Chenega (aka 
Chanega). Chenega Bay is an Alutiiq community practicing a subsistence and commercial fishing 
lifestyle (USCB 2010). 

Commercial fishing, a small oyster farming operation, and subsistence activities occur in Chenega. 
Cash employment opportunities are limited. Chenega has a small boat harbor and dock. Scheduled 
and chartered flights depart from Cordova, Valdez, Anchorage, and Seward. In 1996, the Alaska 
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Marine Highway began "whistle-stop" service (vessel does not stop ifthere are no reservations) • 
(ADCCED 2012). 

Cordova 

Cordova is located near the mouth of the Copper River at the head of Orca Inlet on the east side of 
PWS and is 83.5 air kilometers southeast ofValdez and 241.4 kilometers southeast of Anchorage. 
The city has a total area of 195.5 square kilometers, of which, 159 square kilometers of it is land and 
37 square kilometers of it is water. The total area is 18.9 percent water. Winter temperatures average 
from -8 to -2 °C. Summer temperatures average from nine to 17 °C. Average annual precipitation is 
424 em, and average annual snowfall is 203 em. 

According to the 2010 Census, there is a resident population of 2,239 with a median age of 42 years 
old. Cordova has a significant Eyak Athabascan population with an active village council. 
Commercial fishing and subsistence are central to the community's culture (USCB 201 0). Cordova 
supports a large fishing fleet for PWS and several fish processing plants. In 2010, 33 7 residents held 
commercial fishing permits and nearly half of all households work in commercial harvesting or 
processing. Red salmon (Oncorhynchus nerka), Chinook salmon (Oncorhynchus tshawytscha), silver 
salmon (Oncorhynchus kisutch), pink salmon, chum salmon (Oncorhynchus keta), herring, halibut 
(Hippoglossus stenolepis), bottom fish, and other fish are harvested. 

Cordova is accessed by plane or boat and linked directly to the North Pacific Ocean shipping lanes 
through the Gulf of Alaska and has year-round barge service and state ferry service. Daily scheduled 
jet flights and air taxis are available. Harbor facilities include a breakwater, dock, and small boat 
harbor (ADCCED 2012). A 77 kilometer gravel road provides access to the Copper River Delta to the 
east. 

Tatitlek Village 

Tatitlek is located on the northeast shore of Tatitlek Narrows, on the Alaska Mainland in PWS and 
lies near Bligh Island, southwest ofValdez by sea and 48 air kilometers northwest of Cordova. The 
Tatitlek village has a total area of 19 square kilometers, all of it land. 
Winter temperatures range from -8 to -2 °C, while summers average nine to 17 °C. Annual 
precipitation averages 0.71 m ofrain and 3.8 m of snowfall. 

According to the 2010 Census, there are 88 residents with a median age of30 years old. A federally­
recognized tribe is located in the community-- the Native Village of Tatitlek. Tatitlek is a coastal 
Alutiiq village with a fishing and subsistence-based culture (USCB 2010). 

Fish processing and oyster farming provide limited employment in Tatitlek. In 2010, one resident 
held a commercial fishing permit. Subsistence activities provide the majority of food items 
(ADCCED 2012). A silver salmon hatchery, supporting subsistence activities, is located at Boulder 
Bay. The community has a store. Air charters are available from Valdez and Cordova. Boats are the 
primary means of local transportation. In 1996, the Alaska Marine Highway began "whistle stop" 
service (ADCCED 2012). 

Valdez 
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Valdez is located on the north shore ofPort Valdez, a deep water fjord in PWS and is 482 road 
kilometers east of Anchorage and 586 road kilometers south ofFairbanks. Valdez is the southern 
terminus of the Trans-Alaska oil pipeline and the northernmost ice-free year-round port in North 
America. The city has a total area of717.5 square kilometers of which, 575 square kilometers is land 
and 143 square kilometers (20 percent) is water. January temperatures range from -6 to 0 oc; July 
temperatures are from eight to 16 °C. Annual precipitation averages 1.58 m. The average snowfall is, 
incredibly, 8.3 m annually. 

According to the 2010 Census, there are 3,976 residents with a median age of37 years old (USCB 
201 0). Valdez is a major seaport and a foreign free trade zone, with a $48 million cargo and container 
facility. The Port of Valdez is navigated by hundreds of ocean-going oil cargo vessels each year. Four 
of the top ten employers in Valdez are directly connected to the oil terminus. City, state, and federal 
agencies provide significant employment. In 20 I 0, 52 residents held commercial fishing permits. 
Two fish processing plants operate in Valdez, as well as a fish hatchery. Several cruise ships dock in 
Valdez each year. In 2011, 98 uniformed Coast Guard personnel were stationed in Valdez. Valdez is 
a fishing port, both for commercial and sport fishing. Marine life and glacier sightseeing, deep-sea 
fishing, and heli-skiing support a tourist industry in Valdez (ADCCED 2012). 

The Richardson Highway connects Valdez to Alaska's road system. The Alaska Marine Highway 
Ferry System provides transport to Cordova, Whittier, Kodiak, Seward, and Homer. Daily scheduled 
jet flights and air taxis are available. 

Whittier 

Whittier is on the northeast shore of the Kenai Peninsula, at the head of Passage Canal and on the 
west s1de ofPWS, 96.5 kilometers southeast of Anchorage. The city has a total area of 51 square 
kilometers, of which, 32.5 square kilometers of it is land and 18.5 square kilometers of it (36 percent) 
is water. Winter temperatures range from -8 to -2 oc, while summer temperatures average nine to 17 
°C. Average annual precipitation includes 5.0 m of rain and 6.1 m of snowfall. 

According to the 2010 Census there are 220 residents with a median age of 48 years old (USCB 
2010). Whittier has an ice-free port, two city docks, and a small boat harbor that accommodates 
fishing, recreation, and charter vessels. It is served by road, rail, the state ferry, boat, and aircraft. 
Since 2000, a tunnel has provided a road connection to Anchorage. The railway carries passengers, 
vehicles, and cargo 19.5 kilometers from the Portage Station east of Girdwood. Daily scheduled air 
flights are available. The city, school, local services, and summer tourism support Whittier. Tours, 
charters, and sport fishing in PWS attract seasonal visitors. In 2010, 12 residents held commercial 
fishing permits. Whittier is a popular port of call for cruise ships, as it has connections to Anchorage 
and the interior of Alaska by both highway and rail. Whittier is the embarkation/debarkation point of 
the Denali Express nonstop rail service (ADCCED 2012). Whittier is also popular with tourists, sport 
fishermen and hunters. 
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CHAPTER 4~ ENVIJRONMEN'fAL CONSEQUENCES 

·INTRODUCTION 

This chapter describes the effects of the No Action- Current Management and the Proposed Action­
Control of Predatory Mink alternatives. Each major environmental impact is evaluated under each 
alternative and the direct, indirect, and cumulative impacts are analyzed, where applicable. The 
following factors were considered under each alternative in evalu~ting impacts: 

Likelihood of impact -would the action result in an impact or; is the chance of impact so small as to 
discount effects? 

Duration and. frequency oftbe imp~ct- is the action seasonal, temporary, ongoing, etc.? 

Magnitude of impact- is it likely the magnitude of impact would cause significant itp.pacts to the 
quality qfthe human environment? (No impact, negligible impact, moderate impact, or severe 
impact). 

Geographic extent- are the impacts expected to be local or far-reaching? 

Legal status of a species- are there_ species that may be impacted that have special protections, 
regardless of the other levels of impact? 

• 

Under either alternative the Naked Island Group would remain as part of the Chugach National Forest • 
and managed under State and Federal regulations for currently permitted public uses, including 
trapping, hunting, wilderness recreation, and other activities. The Naked Island group would continue 
to be managed as a wilderness study area to maintain and protect the existing wilderness character. 

ALTERNATIVE A: NO ACTION- CURRENT MANAGEMENT 

No management actions would be undertaken to control or reduce the population of mink. The pigeon 
guillemot population in PWS would not be moved toward recovery status. 

Cost 

No additional costs. 

impacts to Geology, Soils, and Vegetation 

Vegetation, geology, and soil resources would not be affected. 

Impacts to Water Resounrces 

Streams and wetlands would not be affected. 
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Impacts to Wildlife 

Birds 

The breeding population of pigeon guillemot at the Naked Island group, where 25 percent ofthe PWS 
population bred at the time of the EVOS, would likely remain either exceedingly low (:S 100 birds) or 
decline to local extirpation in the absence of restoration action (see Figure 4 and Table 1). Pigeon 
guillemot would remain the only marine bird species "not recovering", on the EVOS Trustee 
Council's Injured Resources List. 

Other breeding seabird populations, includmg homed puffin, parakeet auklet, and tufted puffin would 
likely continue to decline or become absent at the Naked Island group. Mink are opportunistic feeders 
and would continue to predate on ground/burrow nesting seabirds, which,generally breed only on 
predator free islands. 

Mammals 

Mammals present on the islands would not be affected. 

Fishery Resources 

Fishery resources present on and near the islands would not be affected. 

Threatened and Endangered Species 

North Pacific nght whale, Steller sea lion, Steller's eider, and the humpback whale would not be 
affected. 

Impacts to Wilderness Study Al!"ea 

There could be moderate effects to the wilderness character at the Naked Island group, if pigeon 
guillemot and other seabirds continue to decrease in population. Historically, seabirds have been 
present and contributed to the islands wilderness character. The wilderness study area was designated 
in 1980 through the Alaska National Interest Lands Conservation Act (ANILCA), when bird numbers 
were dramatically higher than today (1979 survey ofthe Naked Island Group counted 1871 pigeon 
guillemot). There are currently only about 100 pigeon guillemot; parakeet auklets no longer breed at 
the Naked Island group; and tufted and homed puffin in 2010 number less than ten individuals. 

Impacts to Cultural Resources 

There would be no effects to cultural resources. 

Impacts to Recreational Resources 

Effects to recreation resources would likely be negligible to moderate. There may be fewer visitations 
for those interested in birding and sightseeing with few nesting seabirds and the absence of pigeon 
guillemot, parakeet auklet, tufted puffin, and homed puffin. 

Impacts to Socia! and Economic Values 
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Communities 

Social and economic effects would likely be negligible to moderate. Reduced populations of seabirds, 
particularly pigeon guillemot at the Naked Island group would have negligible to moderate effect on 
tourism. 

Subsistence 

Although pigeon guillemot has little subsistence value, pigeon guillemot contribute to the local 
culture. Effects would likely be negligible. 

Cumulative Impacts 
' 

Continued reduction of pigeon guillemot to potential extirpation and dramatically reduced numbers of 
other seabirds could have a cumulative impact to PWS. The Naked Island group is particularly 
important because it was historically the main pigeon guillemot breeding location in PWS (Sanger 
and Cody 1994). One fourth of all pigeon guillemot nests in PWS in 1989 Gust after the spill) were 
located at the Naked Island group, although the islands constitute only about two percent of the total 
shoreline in PWS (Bixler et al. 201 0). 

The Naked Island group is part of a larger wilderness study area which was designated in 1980. At 
the time of designation, the number of pigeon guillemot and other seabirds were dramatically higher 
than today. The lack of seabirds could have a cumulative impact to PWS within the wilderness study 
area. 

ALTERNATIVE B: PROPOSED ACTION -CONTROL OF PREDATORY MINK 

Control of predatory mink would be accomplished during five years by trapping mink entering the 
pigeon guillemot coastal zone nesting area. 

Impacts to Geology, Soils, and Vegetatnon 

Option 1: Boat Based 

Vegetation, geology, and soil resources would not be affected by the alternative actions. Trappers 
would be on the islands during the day for a three to five month period from January to May when the 
islands are mostly covered with snow. Food would be confined to the boat and would not attract or 
change any wildlife behavior; no vegetation would be trampled or removed; water quality would be 
maintained by avoiding riparian areas and streams, No fires or land based waste would be left. No 
holes would be dug. This alternative would be the same as Option 2, except that a support vessel 
would provide food and lodging to trappers and no upland camps would be used. 

Option 2: Land Based 

Vegetation, geology, and soil resources would not be affected by the actions in this alternative. 
Wildlife specialists would be on the islands day and night during a three to five month period from 
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January to May, when the islands are mostly covered in snow. While there would be a temporary 
presence, all precautions would be taken to use minimum tools requirements and prevent natural 
resource impacts. All camping would be at locations approved by the USFS special use permitting 
process. 

Xmpacts to Water JResmnrces 

38 

Streams and wetlands would not be affected by the boat based or land based actions in this 
alternative. No waste would be deposited on the island. No latrines would be built that could leak into 
subsurface waterways. No carcasses would be left in the water. 

impacts to WnHd!In1fe 

Trapping and the camping activities would take place during the winter season, when few birds are in 
the area, and no disturbance to pigeon guillemot would occur. In year five, when a dog may be used 
to hunt mink, the dog would be kept within sight and voice control and would not be allowed to 
approach birds and disturbance would be negligible 

There would be a positive effect to birds under this alternative with either the boat based or land 
based option. Pigeon guillemot populations at the Naked Island group are likely to recover from the 
current 100 birds to near the approximately 1,000 birds observed at the time ofEVOS in 15 years 
after the project is completed (See Figure 4 and Table 1) under this alternative with either the boat 
based or land based option. It is anticipated that within three years of the beginning of the reduction 
program, the pigeon guillemot would have increasing productivity and be removed from the EVOS 
Trustee Council "not recovering" Injured Resources List and be classified as "recovering", and when 
the population reached 1,000 they would be considered "recovered". 

A suite of other seabird species with depressed breeding populations at the Naked Island group (e.g., 
parakeet auklet, tufted puffin, and horned puffin) (KSB, pers. obs., Oakley and Kuletz 1979) would 
also benefit from this restoration action. Based on historical counts, tufted puffins should increase 
from a few to more than 750, parakeet auklets should increase from none to about 170 and horned 
puffins would likely increase from the few remaining birds to more than 60. Mink reduction may 
promote local increases in other populations of ground-nesting birds, including the black 
oystercatcher, a USFS "Management Indicator Species (Ferreras and MacDonald 1999, Clode and 
MacDonald 2002, Nordstrom et al. 2002, Nordstrom et al. 2003, Banks et al. 2008), small mammals, 
and crustaceans (Bonesi and Palazon 2007). The Service uses predator control as a management tool 
when appropriate and consistent with mandates, laws, and policies of federal land management 
agencies. 

Black oystercatcher, a USFS "Management Indicator Species", would not be affected by trapping 
activities. Trapping would occur prior to the nesting initiation in May and fledgling in July. Black 
oystercatchers nest on rocky beach substrate just above high tide and personnel onsite would be 
trained to recognize defensive behavior during the breeding season and areas with nesting black 
oystercatchers would be avoided. Dogs would not be utilized where nesting black oystercatchers 
occur . 
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Mammals 

Impacts to mammals resulting from the trapping and associated camping activities would be 
negligible for most species except mink. The boat based or land based actions in this alternative 
would reduce the mink population at the Naked Island group substantially but would likely have no 
measureable impact on the overall PWS mink population, as the mink habitat at the Naked Island 
group is about 2 percent of the PWS habitat and the mink at the Naked Island group are not 
genetically unique. It should also be noted that the there is no limit as to the number of mink trappers 
that are allowed to trap in PWS or any other Game Management Unit in Alaska. 

River otter on the islands are unlikely to be captured using the AFW A Best Management Practices for 
mink and if captured could escape, as the traps are too small to contain an otter. There are no other 
mammals that reside at the Naked Island group that could be impacted by trapping. 

The historic number of nesting seabirds at the Naked Island group indicates that either mink were not 
present or mink numbers were very low compared to current mink numbers. Populations, including 
ground nesting birds and small mammals would likely increase when mink are reduced. The 
possibility exists that all the mink on the Naked Island group would potentially be removed. Total 
extirpation of mink would likely not adversely affect the environment because the island ecology has 
evolved for long periods when mink were absent or present in low levels of abundance. Populations 
of the normal food of mink which include most accessible animals, small enough for the mink to eat 
such as: birds, fish, intertidal invertebrates, and voles, would likely increase when mink predation is 
absent. 

• 

Camp Sites and trapping are unlikely to affect Sitka deer as deer feed in the intertidal areas. In year ·-
five, when dogs may be used to hunt mink, dogs would be kept within sight and voice control and 
would not be allowed to approach deer or other animals. Any disturbance would be negligible. 

Fish 

No impact to fish under this alternative utilizing either the boat based or land based option would 
occur. Actions in streams or fish-bearing habitat would be avoided. No sediment would result from 
these actions. Fish use by pigeon guillemot is not significant compared to fish predation by other fish, 
mammals, and other birds. There are about 225,000 other fish-eating seabirds in PWS and only about 
2,000 pigeon guillemot (Cushing et al2011). Impacts to herring and other fish would be negligible. 
Pacific herring are not an important part of the diet of guillemot (Golet et al. 2000). 

The anadromous fish streams on the islands would not be disturbed by the trapping operation or by 
the small infrastructure necessary to trap mink on the islands. No impact to pink salmon would occur 
under this alternative and there would be no change to riparian vegetation. 

Threatened and Endangered Species 

No effect to threatened and endangered species would occur under this alternative with either the boat 
based or land based option. The endangered Steller sea lion do not breed or have known haul-out sites 
at the Naked Island group, but may occasionally occur on island beaches. Sea lion observed during 
the operation would not be disturbed. Trappers would avoid beaches that are being used by Steller's 
sea lion. Steller's eider, North Pacific right whale, and humpback whale would not be affected. 

Impacts to Winderl!lless StUidly Area 
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• Option 1: Boat Based 

• 

• 

There would be no to negligible impacts, however, there would be temporary effects to wilderness 
character while the wildlife specialists were removing mink. 

® No temporary shelters or structures would be used during the reduction program. 

o Evening activities (food and lodging) would occur on a support vessel, while mink removal 
would be land based. 

Option 2: Land Based 

There would be no to negligible impacts, however, there would be temporary effects to wilderness 
character from camp operations and the presence of wildlife specialists removing mink. 

o Temporary structures would be used for the reduction program for up to five years. 

o Trapping operations would occur during a three to five month period from January to May, 

when visitation is low. The presence of snow during these periods and use of wooden floor 

sections and wooden walkways would negate trampling of vegetation. 

Under both options, there would be a po~itive effect to the wilderness character as pigeon guillemot 
and other seabirds increase in numbers to those comparable at the time of wilderness study 
designation in 1980. Mmk would still occur but at lower numbers than currently exist. 

Impacts to Cudtuura[ Reso1!llrces 

According to the Programmatic Agreement among the USDA USFS, Alaska Region, the Advisory 
Council on Historic Preservation, and the Alaska State Historic Preservation Officer regarding 
Heritage Program Management on National Forests in Alaska, the proposed undertaking has no 
potential to effect historic properties. The Heritage Program on the Glacier Ranger District reached 
this conclusion based on the guidelines set forth in Appendix B of the Programmatic Agreement, 
section 33. Reintroduction or management of endemic or native faunal species into their historical 
habitats is included within the class of undertakings that has No Potential to Affect Historic 
Properties. 

Option 1 : Boat Based 

No temporary shelters or structures would be used at the Naked Island group, as all mink removal 
support activities would be conducted by boat. Actions would cause no effects to cultural resource. In 
the event of unintentional discovery during trapping program implementation, any cultural artifacts or 
human remains encountered would not be disturbed or removed, left in place, and reported to the 
USFS. 

Option 2: Land Based 

Temporary structures would be used for support of the trapping program. Actions would cause no 
effects to cultural resources. All camping would be at camps approved by the USFS and would follow 
guidelines established in the special use permit to avoid adverse impacts to cultural resources 
possibly encountered during trapping program implementation. 

Impacts to Recreational Resollllrces 
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There would likely be a negligible to moderate positive effect to recreation resources as a result of • 
this alternative. Recovery of pigeon guillemot and other seabirds at the Naked Island group would 
likely increase ecotourism potential with a greater number of seabirds to observe by visitors. 

ell Mink reduction activities would be conducted during the winter/spring months and would 

avoid potential conflicts with visiting publics, as little, if any visitation occurs during the 

winter/spring period. 

@ There would be no impact to deer hunting under this alternative, as the season ends December 

31. 

o Existing trapping opportunities would exist; the public trapping season starts November 10 

and continues through February, but there would be fewer mink on the islands. It is likely that 

this alternative would have a negligible to minor impact on public trapping activities, as few 

trappers utilize the Naked Island group because of its remoteness. 

Impacts to SocfiaU aiDld! Economic Vahnes 

Communities 

Removal of mink at the Naked Island group would not adversely affect trappers in PWS, as mink fur 
prices are currently low and the Naked Island group is too remote for most trappers in the region. 
There may be temporary benefit as local trappers could potentially be used for the trapping program. 

Mink carcasses could be donated to universities for research purposes and/or donated to Native 
villages for cultural purposes. Not all carcasses may be donated and some carcasses may not be 
salvageable (spoilage, unable to retrieve, scavenging by other animals, etc.) 

Tourism would be enhanced as the pigeon guillemot and other seabird populations increase. 

Subsistence 

Removal of mink at the Naked Island group would not adversely affect subsistence trapping in PWS, 
as the Naked Island group constitutes less than two percent of the PWS shoreline. Low mink fur 
prices and the remoteness ofNaked Island group preclude trapping activity. There would be 
temporary benefit iflocal Native Alaskan trappers would be used for the trapping program Native 
villages could benefit from mink carcasses that would be used for cultural purposes. There IS 

currently little interest in trapping for mink. 

Cumulllative Impacts 

The actions m Alternative B: Proposed Action- Control of Predatory Mink would result in negligible 
to moderate cumulative impacts. Mink would be reduced at the Naked Island group, but it represents 
only two percent of the shoreline in PWS, so any impact would be negligible. Pigeon guillemot have 
historically been important at the Naked Island group and comprised 25 percent of the pigeon 
guillemot in PWS, therefore, an increase of the pigeon guillemot population as well as other seabirds 
would have a moderate positive cumulative impact on PWS. 

Mfitigatfimn Measures 
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Removal methods/techniques proposed are specific to mink and would pose no risk to human health 
and safety. Trapping would be the primary reduction method and is the most practical and effective 
control method available (Boggess1994; Macdonald and Harrington 2003; Moore et al. 2003; Davis 
et al. 2012) and balances efficacy, humane euthanasia, and human safety. Techniques to lessen or 
eliminate the catching species other than mink, specifically river otter would be utilized (Bixler and 
Irons 2010). No other mammals similar in size tomink, such as American marten or weasel, are 
known to occur on the islands. 

Seasonal timing and careful placement of capture devices to specifically target mink are the primary 
mitigation measures to avoid unintended take of other species during trapping operations. All 
trapping in burrow-nesting seabird colonies would be completed before seabirds begin to attend 
nesting burrows in May. Crevice-nesting and cliff ledge nesting seabird use areas, not likely used by 
mink, would not be affected by the removal operation. 

Intensive trapping would take place primarily during the winter months, when public visitation is 
minimal, snow covers the ground, and vegetation is not vulnerable to trampling and erosion. Camp 
locations would be approved by the USFS. 

The geography ofthe Naked Island group improves the likelihood of removing mink. The islands are 
relatively small with gentle topography and access to safe anchorages (Courchamp et al. 2003, Bonesi 
and Palazon 2007). By trapping in the winter/spring months when there is one to two meters of snow 
on the Islands, the mink would be concentrated along the snow-free intertidal zone where food would 
be most available . 

Mitigation measures to maintain and protect the wilderness character at the Naked Island group 
would be employed and include: 

o The USFWS and APHIS-WS would coordinate with USFS personnel to select and establish 
camp locations to minimize impacts to vegetation and other resources. 

0 The USFWS, APHIS-WS, and those working under the funding Agreement would follow 
Leave No Trace (LNT) practices during all operations. 

o The USFWS would conduct the project in a manner that requires the fewest camps (four or 
less) established at one time. 

0 Winter camps would use chargeable marine or similar batteries for electronics to minimize 
use of generators 

€ll Camps would be placed to take advantage of natural screening from beaches and marine 

waters. 

0 Camp personnel would avoid having fires, unless allowed under a USFS special use permit. 

0 Food and food waste would be stored in a manner that prevents wildlife habituation. Camp 
equipment and trash would be neatly maintained and kept out of sight of visitors. Camp 

developments would be kept to the minimum necessary for the project. 

o Sites would be restored to USFS standards before camps are abandoned for the season. 

o Human waste would be packed out from all camps in sealed containers when possible. 

o Camps would be at least 200m from flowing streams or lakes . 
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Mitigation measures designed to maintain the natural character of the Wilderness Study Area would • 
include: 

e Without compromising health or safety, vessels with minimal generator requirements are 
preferable to vessels requiring overnight generator use. Generator loudness is another 

consideration. 

"' Personnel would minimize motorized tender use as best as possible and avoid loud music or 
other sights and sounds not related to the project and that may increase impacts to solitude. 

(') Personnel would exercise consideration that visitors to the Wilderness Study Area often seek 

opportunities for solitude and primitive recreation. 

e Wildlife specialists would follow LNT practices while implementing this project. 

(') The USFS would provide LNT training to project personnel prior to project implementation as 

required. 

Collll.clliD!snmn 

The opportunity to recover pigeon guillemot breeding to 1,000 birds or more from the current 100 
birds and to recover the other impacted species: tufted puffins from a few to 750, parakeet auklets 
from a few to about 170 and horned puffins from the few remaining birds to more than 60 is possible 
with the control of predatory mink at the Naked Island group. These "recovered" numbers reflect the 
seabird populations after the wilderness study area was designated in 1980. 

Recovery of pigeon guillemot at the Naked Island group would result in a substantial increase in the • 
PWS-wide population and the removal of the pigeon guillemot from the EVOS Trustee Council "not 
recovering list" and be classified as "recovered". 

• 
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CONSULTATION AND COORDINATION 

Collaborating and communicating with federal, state, and local agencies; stakeholders and the public; 
including con~ultation with Native Alaskan Tribes and Corporations has taken place throughout 
preparation of this EA. There are over 50 organization~ and individuals on the EA mailing list: 

PREPARERS 

Bill Raglan, Wildlife Biologist, GAP Solutions, Inc., Reston, VA. 
David Irons, Seabird Coordinator, U.S. Fish and Wildlife Service, Anchorage, AK. 
Brad Palach, Program Manager, Alaska Department ofFish and Game, Anchorage, AR. 
}\1ichael Spratt, Environmental Planner, GAP Solutions, Inc., Reston, VA. , 
·Roger Woodruff; Washington/Alaska State Director, USDA, APHIS Wildl,ife Services, Olympia, 
WA. 
Steve Zeqlke, Chugach National Forest,former EVOS Liaison/Aquatic Program Manager, U.S. 
Forest Service, Anchorage, AK. 

' 
REVIEWERS 

Merav Ben-Dayid, University of Wyoming, Alaska Department ofFish and Game 
Tim Charnon, Glacier District Ranger, U.S. Forest Service, Girdwood, AK. 
Erin Cooper, PWS Zone Wildlife Biologist, Cordova, AK 

' ' 
Dave Crowley, Area Management Wildlife Biologist Alaska Department of Fish and Game 
Howard Golden, Fur Biologist, Alaska Department ofFish and Game, Anchorage, AK. 
Heather Hall, .Glacier District Archeologist~ U.S. Fores~ ~ervice, Girdwood, AK. 
Carole Jorgenson, Chugach National Forest, Wildlife Biologist, U.S. Forest Service, Anchorage, AK. 
.Tim Joyce, PWS Zone Wildlife Program Manager, Cordova, AK ' 
Terri Marceron, Chugach National Forest, Forest Supervisor, U.S. Forest Service, Anchorage, AK. 
Josh Milligan, NEPA Coordinator, U.S. Forest Service, Anchorage, AK. 
Marc Pratt, Alaska USDA, APHIS Wildlife Services, Palmer, AK. 
Terry Smith, Alaska District Supervisor, USDA, APIDS Wildlife Services, Palmer, AK. 

' 
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ANILCA Section SUD, S11l!bsustence Evahnation and Fillldilng 
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As documented or reported there is little subsistence uses or resources that would be impacted by the 
alternatives at the Naked Island Group. For this reason, this action would not result in a significant 
possibility of a significant restriction of subsistence use of wildlife, fish, or other foods. 

ANILCA Section 811, Suubsfistennce Evahnation and Fil!lding 

_There is no documented or reported subsistence access that would be restricted as a result of the 
proposed action. For this reason, this action would not result in a significant possibility of a 
significant restriction of subsistence users having reasonable access to subsistence resources on 
National Forest System Lands. 

Endangered Species Act of 1973 

The endangered Steller sea lion do, not breed or have known haul-out sites at theN aked Island group, 
but may occasionally occur on island beaches. Sea lions observed during the operation would not be 

• 

disturbed. Trappers would avoid beaches that are being used by Steller's sea lions. Steller's eider, • 
North Pacific right whale, and humpback whale would not be affected. 

NataonaH Historic PreseJrVation Act of 1966 

This EA evaluated the environmental impacts to cultural resources and determined that because the 
alternatives proposed do not propose to disturb significant areas, and most activity would be over 
snow, and it is unlikely that cultural resources are present or would be impacted. 

Fioodplain Management (E.O. 11988), Protection of Wetlands (JE.O. 11990) 

The construction of the facilities needed for trapping operations or the actual trapping would not 
impact the functional value of any floodplain as defined by Executive Order 11988 and would not 
have negative impacts on wetlands as defined by Executive Order 11990. 

Recreational Fisheries (E.O. 12962) 

There are five anadromous streams at the Naked Island group. These have the only recreational 
fishing potential within National Forest System lands. As documented since there are no effects to 
fisheries resources there would be no negative direct, indirect or cumulative impacts related to this 
Order. 

Environmenntan Jllll.stice (E.O. 12898) 

It has been determined that, in accordance with Executive Order 12898, the implementation of the 
proposed action does not have disproportionately high and adverse human health or environmental 
effects on minority populations and low income populations. 
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(I? MagllllUllSOIIR-SteveJIDs FlisHnery CoJIDseJrVatnollll a!llldl M~magemennt Act 

The project area contains five anadromous streams. Action taken under the action would not impact 
anadromous fish habitat. Since no disturbance of the anadromous fish habitat (EFH) on the islands is 
anticipated, this project would not affect EFH. 
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APPENDIX C: INFORMATION ON THE MODEL USED 1'0 ·• 
PROJECT PIGEON GUILLEMOT POPULATION TRENDS WITH 

CURRENT MANAGEMENT AND CONTROL OF PREDATORY 
MINK MODELING 

Potential changes in the growth of the pigeon guillemot population at.the Naked Island group were 
modeled to i11form the decision~making process. This modeling coincides with the two management 
alternatives: Alternative A: No Action-Current Management and Alternative B: Proposed Action­
Control of Predatory Mink (Chapter 2). A stochastic Leslie matrix· model after Golet et al. (2002) and 
Bixl~r et al (2010) was used to project guillemot population growth under these scenarios. 

The following eguation was used to project the growth rate ofthe guillemot population: 

(/.): 1.= ((PF* FX * PA 2) + (NX * PA)) /NX 

f. = annual population growth rate 
PF = annual sub-adult survival rate 
F x = number of offspring produced 
P A = age-constant annual adult survival 
Nx =initial population size 

The observed rate of population change of pigeon guillemot at the Naked Island group from 1989 to • 
2008 was an approximate 12.7 percent annual decline (Bixler et al. 2010). Observed population 
change of pigeon guillemot at the also oiled, but mink-free Smith Islands was a 0.53 percent increase 
over the same time period, as pigeon guillemot recovered from EVOS. Thus, it is assumed that the 
long-term decline at the Naked Island Group was likely due to mink predation. 

An example of the possible maximum rate ofincrease for pigeon guillemot was 13.6 percent.annually 
for six years was noted by Byrd (200 1) in the western Aleutian Islands when arctic fox were removed 
from two islands. Pigeon guillemot numbers on nearby islands where arctic fox were not removed 
changed only slightly. Seabirds prospect at the end of summer for good breeding sites (ones with 
evident chicks) and this may result in immigration to productive colonies from nonproductive 
colonies· (Boulinier and Dan chin 1997). 

The modeling strategy used the best data available to quantifY a matrix population projection model. 
The model assumed a maximum average adult survival rate of0.9 under optimal conditions. 
Although no empirical estimates of adult survival exist for pigeon guillemot, this assumption is 
reasonable considering adult survival data across a range of different seabird species (Schmutz 2009). 
The assumption is very similar to the rate or-0.89 estimated for black guillemot (Frederiksen and 
Petersen 1999). To emulate the decline depicted by Bixler et al. (2010), the mean nest productivity 
rate of0.35 was used from study years at Naked Island (1989~ 1990, and 1994-1998). Bixler et al. 
(20 1 0) also noted adult pigeon guillemots were ki~led at up to ten percent of nest sites. This rate may 
be an underestimate, if mink remove carcasses from the nest, as the investigator would assume the 
nest had failed and the adults simply dispersed. Regardless, a maximum predation rate often percent 
ofthe adults was used in the presence of mink (thus base adult survival without mink of0.9 
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multiplied by 0.9 (the percent surviving predation in the presence of mink) equals 0.81. This nest 
survival rate of 0.35 and adult survival rate of 0.81 produced a rate of decline less steep than depicted 
in Bixler et al. (2010). An adult emigration rate was added, sufficient to produce the trend shown by 
Bixler et al. (2010). The best value for emigration rate was 15 percent. Ifthis,trend were to continue, 
a population of 100 pigeon guillemot would decrease to seven pigeon guillemot in 20 years. This 
model reflects the No Action- Current Management alternative. 

An adult survival rate of0.9, a nest survival rate equal of0.61 (Golet et al. 2002), and an immigration 
rate equated to the emigration rate was needed to model the pigeon guillemot observed decline at the 
Naked Island group. The average increase of pigeon guillemot over 20 years was 17 percent annually, 
nearly identical to the value noted by Byrd (200 1) for Simeonoflsland. The projection starting point 
begins when there is assumed to be no mink predation. Additional model simulations could be done 
to characterize pigeon guillemot response to gradual mink eradication. To emulate a significant 
removal of mink (90 percent removal) nest survival and adult survival rates of 90 percent of the 
maximum values in the previous model were utilized. For the Control of Predatory Mink alternative, 
the average rate of annual increase ofpigeon guillemot, over20years, was 16 percent. 

The above model descriptions are deterministic, as each model parameter has a singular value without 
variation (e.g., if adult survival is 0.9, then 0.9 is maintained throughout the projection). Stochastic 
models were run where variability was applied to the system with these core model structures. If 
biologically realistic parameter values of variability are used, then a stochastic model should be a 
more realistic representation of possible outcomes. For variability in nest survival (productivity), the 
data presented in Golet et al. (2002) was used for Naked Island. These data represent both 
ecologically real variability and also variability due to the sampling process. Variance decomposition 
procedure~ were used (Burnham et al.1987) to extract an estimate of process variation in nest 
survival. A normal distribution of this variability was imposed on the model by using random draws 
from the distribution, and ~unning the model1,000 times. The 50th and 950th model runs, sorted by 
population growth estimates, reflect the confidence interval of this model projection., Stochastic 
variability was imposed on adult survival rates. This level of variability was taken by using the ~ean 
process variation in adult survival from 18 seabird pop~lations listed in Schmutz (2009). 
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Figure 1. Results of stochastic Leslie matrix modeling of the changes in the pigeon guillemot • 
population at the Naked Island group for two alternatives: No Action- Current Management and 
Proposed Action Control.ofPredatory Mink (Fleming and Cook 2010). Across the two model 
scenarios, guillemot productivity varies in a monotonic fashion. The graphs start with the year after 
the actions were completed. 

The "No Action- Current Management" alternative represents no control of predatory mink at the 
Naked Island group and a predation rate based on the empirical predation rate of the 1990s (Bixler et 

' al. 201 0). Under the "Proposed Action Control of Predatory Mink" alternative, a model projecting 
guillemot population growth, assumed annual removal of mink was sufficient so that few survived at 
the Naked Island group after each annual management effort and mink predation on guillemot was 
minimal. 
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• APPENDIX D: TIMELINJES 

~!GIEON GllJ!LliEMOT AMIEIRICAN MiNK 

1895-1950 
Durat1on of fox fur farming at the Naked 
Island group. 

Alexand,er Exped1t1on does not note the 
1908 presence or absence of mink at the Naked 

~sland group.· 

1929 
135 mink fur farms operatmg, mostly m 
southeast Alaska 

1946-1995 
No mmk observed'at the Naked Island 
group according to local trapper. 

1951 
Mmk introduced to Montague Island m 
PWS. 

Mink introduced to Strait Island m 
1956 southeast Alaska by Alaska Game 

Commission and the USFWS 

15,000 summer population of 
1972 pigeon guillemot and4,000 pigeon 

guillemot in winter m PWS. 

•• 1972-1997 
Pigeon gu11iemot declmed from 
15,000 to less than 3,500 m PWS . 

Mid 1970's 
Mink released at the Naked Island group 
accordmg to a local source. 

late 1970's No mmk predation record,ed. 
-early 
1980's 

1979 
1,871 pigeon guillemot recorded at No evidence of mink predation 
the Naked Island group. 

Approximately 2,000 pigeon 
Pre-EVOS guillemot at the Naked ~sland 

group. 

EVOS (3/24/1989). 500 to 1,500 
pigeon kliled m PWS as a result of 

1989 
EVOS. 
Just after spill- 1,000 p1geon 
guillemot at the Naked !sl,and 
group and 4,000 m PWS. 

1,000 pigeon guillemot at the Mink population started mcreasing. 
1990 Naked Island group and 4,000 m 

PWS. 

1993 
Estimated 3,000 - 4,900 p!geon 
guillemot in PWS . 
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Dramatic declme m pigeon 
1998-2008 guillemot densities at the Naked • Island group compared to PWS. 

Mid 1990's 
Mink predation recorded. Local trapper 
observed mmk on Peak Island 

No evidenced of p1geon gu1llemot 
2004 expo~ure to residual 011 from 

EVOS. 

2008 to 100 pigeon gu1llemot at the Naked 
present Island group. 

• 
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• Phase Two ~ IPigeorn Gumemot Res'ltorat~on Research ~Dil Pr~ll'1lt!':e wmiam SOUII'U~, 

Alaska 2014m2t018 

As background, the EVOSTC has tried for years to restore the species injured by the EVOS, until 

this project was proposed direct restoration of seabirds has been difficult. The EVOSTC dec1ded 

to fund this project to resto're pigeon guillemots, the only non-recovering seabird, in two 

phases, the first phase was for the Environmental Assessment (EA) and was funded m 2011. 

Upon completion of the EA, the EVOSTC would consider the fieldwork. 

The PI's had proposed to begin field work in 2012 after the EA was completed; however the EA 

has taken longer than expected, delaying start of the field work. By 28 October the EA will have 

been completed. Also since the trustees reviewed the origmal proposal of $2,434,218.40, the 

National F1sh and Wildlife Foundation has agreed to fund $1,051,300 of the project and the 

funding for the EA has been paid. Therefore the remaining budget has declmed substantially to 

• $1,206,551. 

• 

As part of the EA, the Pi's obtamed additional data and revised the model on predicted 

recovery of p1geon gumemots. W1th the additional data the recovery is expected to occur more 

rapidly than previously predicted. Ongmally we predicted that after 10 years without mink 

predation the pigeon guillemot popu!ation would double, we now expect 1t to mcrease about 

five-fold in 10 years. 

Additionally, as part of the EA mternal review process among the four agencies involved (U.S. 

Fish and Wild!ife Service, Alaska Department of Fish & Game, U.S. Forest Serv1ce, and Am mal 

and Plant Health lnspect~on Service), the preferred alternative has changed from Eradication to 

Control of Predatory Mmk (somewhat similar to the culling alternative in the original proposal) 

because ADF&G manages wlldhfe populations, but generally does not eradicate populations as 

a first step to management. Mmk on the Naked Island group are likely less than 2% of the mink 

in Game Management Unit 6 (Pnnce William Sound and the Copper River Delta) and therefore 

reduction or removal of them would have minimal impact to the trappabie population in GMU 

6, particularly because it is known that very few ~f any mink are currently trapped on the Naked 

Island group. 

At this pomt ADF&G has agreed to the Control of Predatory Mink alternative, as written in the 

EA, and ~s wllhng to proceed by removing all the mink from the pigeon gud!emot nesting area, 



but not trap mink in the upland habitat of the Naked Island group. Th1s is d1fferent from the 

original culling alternative in which not all mink would have been removed from the pigeon 

gu1llemot nesting area. The Principal Investigators of the project believe this revised alternative 

has a much greater probability of success than the original culling alternative, because all the 

mink nearest the guillemots would be removed. All agencies agreed that 1f mink reduction does 

not restore pigeon guillemots then through adaptive management, based on what is learned 

during the f1rst 2-3 years of the proJect, another decision Will be made on what to do. One of 

those options would to amend the EA remove the remaining mink from the Naked Island group. 

Also some additional work on· mink has been recommended by the ADF&G. Therefore we now 

plan to examine diets, age, and sex of the mink that are collected. We will also take a DNA 

sample, m case DNA analyses ar,e needed at some future date. By usmg bait stations, we will be 

able to estimate the mink population and learn locations of mmk that may become trap shy so 

that other means may be used to remove them. The cost of these new components IS relatively 

low and will not cause the budget to mcrease by more than $25,000 overall (th1s IS included m 

the attached budget). 

• 

-· 

• 
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