


• 
Authorized 
FFY 1999 

FY--T budget . • 

Comments: The primary objective of the- 1-994 Forage Fish Study was to test techniques and collect data In PWS to aid in designing 
sampling methods for subs_equent years. fn--1'9'95 the ApeK Predator Ecosystem Experiment (APEX) conducted simultaneous seabird and 
hydroacoustic surveys In conjunction with collections of seabird productivity and energetics data. The 1996 APEX project will include related 
monitoring and research of seabirds and their forage fu;h prey. Additional components of APEX will continue analysis of historic Gulf of 
Alaska trawl data, ecosystem modeling, and investigatilg continued exposure of sand lance to Exxon Valdez oil. The FY97 APEX study 
Incorporates marbled murrelet (163R) Investigations. The FY98 APEX study Incorporates jellyfish (163S) investigations. The FY98 APEX 
study incorporates aerial surveys_ (163T) Investigations. The last field year for APEX If FY99. FYOO and FY 01 are dedicated to sample and 
data analysis, aJtd write up o~ final report arutmanuscrJ.pts for publication. 

1630, Puffins as Samplers, was closed outJn'FY96. 97163H PI withdrew from the project, and 163C and 163N were closed out in FY98. 

The funds are s"""d to be redirected wJ111in the project. · [ffi ~ © ~ ~ 'o/J ~ [Q) 

2000 
Proje~t Numb~r: 00163A-P 
Project Title: APEX 
Lead A'Qenoy: 

APR - 8 1 9f 

FORM 2A 
PROJECT 

DETAIL 

Page 1 



• 

neral Administration 
Project Total 

11-time Equivalents {FTE) 

FY--T budget • 

Comments: This project was first funded as a component of the Forage Fish Ecosystem Study (94163) then as the APEX project {95163A , 
96163A, 97163A, 98163A, then 99163A). The University of Alaska withdrew from this project in FY99, but a small hydroacoustics contract 
is still likely. The contract budget details are still pending university approval. NMFS will complete the work for this project in FY99, FYOO, 
anf FY01. 

2000 
Project Number: 00163A 
Project Title: APEX/Forage Fish Assessment 
Agency: NOAA 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 

Page2 



• FY--T budget 

uneau to Anchorage (APEX planning meetingsffhedinga, Hulbert,Wr 
uneau to Anchorage (Restoration Workshop) Thedinga and Hulbert 

Project Number: 00163A 

Tic 
Price 
444 
444 

2000 Project Title: ·APEX/Forage Fish Assessment 
Agency: NOAA 

12.0 
12.0 

3 
2 

. 8 
4 

• 
83.0 
48.0· 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

3.1 
1.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 
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• • Y00163A-T budget 

Contractual Costs: 
Description 
printing of APEX annaul report, DPD, and detailed budgets (100 copies each) 
publication charges 

When a non-trustee organization is used, the form 4A is required. 

Commodities Costs: 
Description 

2000 

. 

Project Number: 00163A 
Project Title: APEX/Forage Fish Assessment 
Agency: NOAA 

• 
Proposed 
FFY2000 

12.0 
2.0 

Contractual Total $14.0 

Proposed 
FFY2000 

Commodities Total $0.0 

FORM3B 
Contractual 

& 
Commoditie 

s 
Page4 



• ' : 
• Y00163A-T budget • 

New Equipment Purchases: Number Unit Proposed 

Description of Units Price FFY2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 

Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 00163A FORM 3B 

2000 Project Title: APEX/Forage.Fish Assessment Equipment 

Agency: NOAA DETAIL 

Page f 



FY00163A-T budget 

Resources 

Comments: Write up seabird activity data while simultaneously monitoring fish abundance to de.termine seabirds' relationship to forage 
resources, how seabird's foraging behavior responds to change in the forage resource, and if forage availability is limiting population 
recovery. By collecting long term data on seabird activity while simultaneously monitoring forage fish abundance and distribution this project 
will determine relationship to forage resources, how seabirds' foraging behavior responds to change in the forage resource, and if forage 
availability is limiting population recovery. · 

2000 
Project Number: 001638 
Project Title: APEX/Seabird Interactions 
Agency: DOl 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
Page € 



=voo163A-T budget 

Research Assistant 

· to Pacific Seabird Group scientific meeting 
(USFWS will cover the expected costs above $1,000 each) 

2000 
Project Number: 001638 
Project Title: APEX/Seabird Interactions 
Agency: DOl 

1300 2 . 10 70 

69.6 
42.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Page? 



FY00163A-T budget 

Contractual Costs: Proposed 
Description FFY2000 
publication page charges $1 ,000/pub. X 4 papers 4.0 
computer, printer, and network repair and maintenance 0.5 
film : 0.5 
telephone services 0.4 
analysis of bottom grab samples 5.0 

When a non-trustee organization is used, the form 4A is required. Contractual Total $10.4 
Commodities Costs: Proposed 
Description FFY 2000 

Commodities Total $0.0 

FORM 38 

2000 
Project Number: 001638 Contractual 
Project Title: APEX/Seabird Interactions & 
Agency: DOl Commoditie 

s 
Page f 



=vo0163A-T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

hydroacoustics analysis software 1 8,000 8.0 
computer upgrades (hardware and software) 2 1,ooo· 2.0 
jaz computer disks 6 100 0.6 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Those purchases associated with replacement equipment should be indicated by placement of an R. · New Equipment Total $10.6 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 001638 FORM 38 

2000 Project Title: APEX/Seabird Interactions Equipment 

Agency: DOl DETAIL 

Page 9 



eneral Administration 
Project Total 

11-time Equivalents (FTE) 

Resources 

Proposed 
FFY2000 

=voo163A-T budget 

Comments: This component will write up the information on kittiwake foraging and reproductive parameters that indicate food stress. The cost 
of this project is being shared by the EVOS Trustee Council and the US Fish and Wildlife Service (FWS). The FWS is providing funding for 
most of the data collection at the Shoup Bay colony. This includes salaries for the camp leader, and two biotechnicians, travel cost and cost 
associated with running the field camp. The FWS is also providing funding for population size anci productivity surveys of all 26 PWS kittiwake 
colonies. The APEX budget will provide funding for one Shoup Bay biotech. · 

2000 
Project Number: 00163 ·E 
Project Title: APEX/Kittiwakes 
Agency: DOl 

FORM 3A 
AGENCY 
PROJECT 

DETAI.L p ge 10 



:Y00163A-T budget 

uate student 
biotech. (kittiwake foraging) 

to Pacific Seabird Group meeting 
to Ecological Society meeting 

2000 
Project Number: 00163E 
Project Title: APEX/Kittiwakes 
Agency: DOl 

GS 
GS12/6 
GS7/1 

GS5 

Ticket 
Price 

650 
650 

12.0 5, 
0.5 7,200 

12.0 2,900 
6.0 2,300 

12.0 2,300 

1.0 
0.0 
0.0 
0.0 

. 0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 3B· 
Personnel 
& Travel 
DETAIL 

Page 11 



=vo0163A-T budget 

Contractual Costs: 
Description 

telephone services in office 
computer, printer, and network repair and maintenance 
filrn processing, postage, and freight 
publication page charges $1 ,000/pub. X 11 
analysis of kittiwake diets (300 x ~15) 

When a non-trustee organization is used, the form 4A is required. 
Commodities Costs: 
Description 

2000 
Project Number: 00163E 
Project Title: APEX/Kittiwakes 
Agency: DOl 

,, 

Proposed 
FFY2000 

0.4 
0.5 
0.6 

11.0 
4.5 

Contractual Total $17.0 

Proposed 
FFY2000 

Commodities Total $0.0 

FORM 38 
Contractual & 
Commodities 

DETAIL 

Page 12 



FY00163A-T budget 

~qulpment. Purchases: Number Unit Proposed 
ption . of Units Price FFY2000 

computer 2 3,000 6.0 
computer software 2 1;ooo 2.0 

0.0 
0.0 
0.0 
0.0 
0.0 
o.o· 
0.0 
0.0 
0.0 
0.0 
0.0 

jfhose purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $8.0 
iExistlng Equipment Usage: Number Inventory 
Description of Units Agency 

Projecr Number: 00163E FORM 38 

2000 Project Title: APEX/Kittiwakes Equipment 

Agency: DOl DETAIL 

Page 13 



Resources 

Authorized 
FFY 1999 

=voo 163A-T budget 

Comments: This study will write up the data on feeding and breeding ecology of pigeon guillemots on Naked Island in Prince William Sound 
and census their population there and at other designated study areas. 

2000 
Project Number: 00.163F 
Project Title: APEX/Guillemots 
Agency: DOl 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
P~ge 14 



FY00163A-T budget 

bio. tech. (term) 

travel to Pacific Seabird Group meeting 
travel to Ecological Society· meeting 

2000 
Project Number: 00163F 
Project Title: APEX/Guillemots 
Agency: DOl 

GS 11/2 
GS7 

12.0 
12.0 

Overtime 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Page 15 



=voo 163A-T budget 

Contractual Costs: 
Description 

telephone service in office 
computer, printer, network repair and maintenance 
film processing, postage, and freight 
publication page charges $1,000/pub. X 8 
blood analysis and write up 

a non-trustee organization is used, the form 4A is required. 

Commodities Costs: 
Description 

2000 
Project Number: 00163F 
Project Title: APEX/Guillemots 
Agency: DOl 

Proposed 
FFY 2000 

0.4 
1.0 
0.3 
8.0 

10.0 

Contractual Total· $19.7 

Proposed 
FFY2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Commodities Total $0.0 

FORM 38 
Contractual & 
Commodities 

DETAIL 

Page 16 



=voo163A-T budget 

New Equipment Purchases: Number Unit Proposed 
Description ofUnits Price FFY2000 

computer 1 3,000 3.0 
- computer software 1 2,500 2.5 

upgrades for 2 existing computers 3 1,000 3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0. 
0.0 

rrhose purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $8.5 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 00163F FORM 38 

2000 Project Title: APEX/Guillemots · Equipment 

Agency: DOl DETAIL 

Page 17 



nr ,..,,w. .......... .-~ ities 

uipment 
Subtotal 
eral Administration 
Project Total 

2000 

=voo 163A-T budget 

Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Agency: NOAA 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
Page 18 



2000 

:Y00163A-T budget 

Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Agency: NOAA 

Monthly 
Costs 2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Page 19 



::Y00163A-T budget 

Contractual Costs: 
Description 

Contract with Oregon University Cooperative Research Unit. 

When a non-trustee organization is used, the form 4A is required. 
Commodities Costs: 
Description 

2000 
Project Number: 00163G 
Project Title~ APEX/Seabird Energetics 
Agency: NOAA 

Proposed 
FFY2000 

96.0 

Contractual Total $96.0 

Proposed 
FFY2000 

Commodities Total $0.0 

FORM·3B 
. Contractual & 

Commodities 
DETAIL 

Page 20 



=voo163A-T budget 

New Equipment Purchases: .Number Unit Proposed 
Description of Units Price FFY2000 

0.0 
0.0 

~ 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

!Those purchases associated with replacement equipment should be Indicated by placement of an R. New Equipment Total · $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 00163G FORM 38 

2000 Project Title: APEX/Seabird Energetics Equipment 

Agency: NOAA DETAIL 

Page 21 



ndirect (26% or 42.5%) 
Project Total 

Equivalents (FTE} 

er Resources 

Y00163A-T budget 

Comments: Assess and write up the taxonomic and biochemical composition of seabird diets and determine the relationship of diet to 
nestling provisioning rates, chick growth energetics, and the reproductive success of seabirds in the EVOS area. For FY98 and FY99 
increased effort by doing doubley labeled water experiments. These results will be written up in FYOO. 

2000 
Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Name: Oregon State University 

FORM 4A 
Non

Trustee 
DETAIL 

•. 

Page 22 



2000 

=voo163A-T budget 

postdoctoral research associate 
research assistant, field 

Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Name: Oregon State University 

Ticket 
Price 
1,000 

700 
200 2.1 

0.0 
0.0 
0.0 

FORM 48 
Personnel 
& Travel 
DETAIL 

Page 23 



YOO 163A-T budget 

Contractu~! Costs: 
Description 

lab. equipment maintenance 
personal services contract to FALCO for fish ID and processing 
duplication/computer fees 
publication: page charges, reports, visual aids 
telephone services (long distance) 
shipping of samples 

Commodities Costs: 
Description 

chemicals 
thimbles, extraction 
lab supplies/analysis 

2000 

.. 

Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Name: Oregon State University 

Proposed 
FFY2000 

1.0 
4.5 

/ 1.0 
1.5 
2.5 
0.5 

Contractual Total $11.0 
Proposed 
FFY2000 

0.6 
0.5 
1.0 

Commodities Total $2.1 

FORM48 
Contractual & 
Commodities 

DETAIL 

Page 24 



2000 

=voo163A-T budget 

Project Number: 00163G 
Project Title: APEX/Seabird Energetics 
Name: Oregon State University 

FORM 48 
Equipment· 

DETAIL 

Page 25 



FY00163A-T budget 

Resources 

Comments: This component of the APEX project will provide" scientific oversight, coordination, performance tracking, and Integration of 
results. The project management will have elements that have been used effectively In other large, multidisciplinary programs for ecosystem 
assessment. This is a proposal submitted under the Broad Agency Announcement. 

2000 
Project Number: 001631 
Project Title: APEX/Project Managem~nt 
Agency: NOAA 

FORM3A 
AGENCY 
PROJECT 

DETAIL 
Page 26 



2000 

=voo163A-T budget 

Project Number: 001631 
Project Title: APEX/Project Management 
Agency: NOAA 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. FORM 38 
Personnel 
& Travel 
DETAIL 

Page 27 



Y00163A-T budget 

Contractual Costs: 
Description 
contract to University of Alaska Anchorage (BAA) 

When a non-trustee organization is used, the form 4A is required. 

Commodities Costs: 
Description 

2000 
Project Number: 001.631 
Project Title: APEX/Project Management 
Agency: NOAA 

Proposed 
FFY2000 

80.9 

Contractual Total $80.9 
Prop·osed 
FFY2000 

Commodities Total $0.0 

FORM 38 
Contractual & 
Commodities 

DETAIL 

Page 28 



=voo163A-T budget 

w Equipment Purchases: Number Unit Proposed 
scription of Units Price FFY2000 

0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Those purchases associated with replacement equipment should be indicated bv placement of an R. New Equipment Total $0.0 
Existing Equipment Usage: Nu~~:~llnventory 
Description of Agency 

Project Number: 001631 FORM 38 

2000 Project Title: APEX/Project Management Equipment 

Agency: NOAA DETAIL 

Page 29 



'""',....,,..,.., ... 1ities 

ipment 
Subtotal 

irect (10.0%) 
Project Total 

Equivalents (FTE) 

:Y00163A-T budget 

Comments: This component of the APEX project will provide scientific oversight, coordination, performance tracking, and integration of 
results. The program management employed will have elements that have been used effectively in other large, multidisciplinary programs 
for ecosystem assessment. This is a proposal submitted under the Broad Agency Announcement. 

2000 
Project Number: 001631 
Project Title: APEX/Project Management 
Name: Panumanok Solutions 

FORM 4A 
Non

Trustee 
DETAIL 

Page 30 



:YOO 163A-T budget 

conference .Pacific Seabird Group meeting 
Anchorage to Juneau 

2000 
Project Number: 001631 
Project Title: APEX/Project Management 
Name: Panumanok Solutions 

FORM48 
Personnel 
& Travel 
DETAIL 

Page 31 



:Y00163A-T budget 

Contractual Costs: Proposed 
Description FFY 2000 
capelin data synthesis contract 20.0 

Contractual Total $20.0 

Commodities Costs: Proposed 
Description FFY2000 

Commodities Total $0.0 

Project Number: 001631 FORM4B 

2000 Project Title: APEX/Project Management Contractual & 
Name: Panumanok Solutions Commodities 

DETAIL 

Page 32 



2000 

=voo 163A-T budget 

Project Number: 001631 
Project Title: APEX/Project Management 
Name: Panumanok Solutions 

FORM 4B 
Equipment 

DETAIL 

Page 33 



:Y00163A-T budget 

Comments: This component is designed to collect data on common murres, kittiwakes, and puffins on the Barren Islands (which is in the 
EVOS area) that will be used in a multi-species analysis of seabird productivity and energetics. 

2000 
Project Number: 00163J 
Project Title: APEX/Barren Islands Seabird Studies 
Agency: DOl . 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
Page 34 



bio. tech. 
Program Manager 

Y00163A-T budget 

GS11/5 
GS7/1 
GS13 

Ticket 
Price 

..... ,...,n .. rto Anchorage Workshop) 150 
650 Pacific Seabird Group meeting 

2000 
Project Number: 00163J 
Project Title: APEX/Barren Islands Seabird Studies 
Agency: DOl 

6.8 
. 8.7 

1.6 

1 

34.7 
28.7 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

·0.0 
.0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Page 35 



Y00163A-T budget 

Contractual Costs: 
Description 
page charges ($1 ,000/paper x 6) 
poster preparation 

IWhen a non-trustee organization is used, the form 4A is required. 
Commodities Costs: 
Description 

. I 

2000 
Project Number: 00163J 
Project Title: APEX/Barren Islands Seabird Studies 
Agency: DOl 

Proposed 
FFY 2000 

5.0 
0.4 

Contractual Total $5.4 
Proposed 
FFY2000 

Commodities Total $0.0 

FORM 38 
Contractual & 
Commodities 

DETAIL 

Page 36 



Y00163A-T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
"0.0 

Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 

Existing Equipment Usage: Number Inventory 
Description of Units Agency 

.. 

Project Number:.00163J FORM 38 

2000 Project Title: APEX/Barren Islands Seabird Studies Equipment 

Agency: DOl DETAIL 

Page 37 



V'00163A-T budget 

Resources 
Comments: Forage fish will be obtained from the stomachs of sport caught large fish predators to test the feasibility and effectiveness of 
obtaining low cost, spatial and relative abundance data on forage fish in the Gulf of Alaska. This study will concentrate on Lower Cook Inlet. 

2000 
Project Number: 00163K 
Project Title: APEX/Large Fish as Samplers 
Agency: DOI/USFWS 

FORM 3A 
AGENCY 
PROJECT 
·DETAIL 

Page 38 



2000 

=voo163A-T budget 

Program Manager 

Project Number: 00163K 

GS11/5 
GS13 

Price 
275 

Project Title: APEX/Large Fish as Samplers 
Agency: 001/USFWS 

2.8 
0.8 

Overtime 
14.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Daily Proposed 
Per Diem FFY 2000 

150 0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
· & Travel· 

DETAIL 

Page 3~ 



Y00163A-T budget 

Contractual Costs: 
Description 
page charges ($1 ,000/paper x 2) 
poster prepartaion and printing 

When a non-trustee organization is used, the form 4A is required. 

Commodities Costs: 
Description 

: 
' 

2000 

I 

Project Number: 00163K 
Project Title: APEX/Large Fish as Samplers 
Agency: 001/l.JSFWS 

Proposed 
FFY2000 

2.0 
0.4 

Contractual Total $2.4 

Proposed 
FFY2000 

Commodities Total $0.0· 

s 
Page40 



Y00163A-T budget 

New Equipment Purchases: Number Unit! Proposed 
Description of Units Price FFY2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~~e purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 
tlng Equipment Usage: . . Number Inventory 

Description · · of Units Agency 

Project Number: 00163K FORM 38 

2000 Project Title: APEX/Large Fish as Samplers Equipment 

Agency: 001/USFWS DETAIL 

Page 41 



:Y00163A-T budget 

Equivalents (FTE) 

r Resources 

Comments: This component will also coordinate the continuation of the historic review of the ~cosystem structure in the Prince William 
Sound/Gulf of Alaska complex. Included in this review will be obtaining and synthesizing several forage fish data sets.· 

2000 
Project Number: 00163L 
Project Title: APEX Historic Review 
Agency: DOl 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
Page42 



2000 

Y00163A-T budget 

Project Number: 00163L 
Project Title: APEX Historic Review 
Agency: DOl 

0.0 
o:o 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Page43 



:yoo163A-T budget 

Contractual Costs: 
Description 

When a non-trustee organization is used, the form 4A is required. 
Commodities Costs: 
Description 

2000 
Project Number: 00163L 
Project Title: APEX Historic Review 
Agency: DOl 

Proposed 
FFY 2000 

0.0 

Contractual Total $0.0 
. Proposed 

FFY2000 
. 0.0 

Commodities Total $0.0 

FORM 38 
Contractual 

& 
Commoditie 

Page 44 



=voo 163A-T budget 

New Equipment Purchases: Number Unit Proposeq 
Description of Units Price FFY2000 

0.0 
0.0 
0.0 
0.0 

' 

0.0 
Q.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

[Those purchases associated with replacement equipment should be indicated cby__ placemer:lt of an R. New Equipment Total .. $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units A_g_en~y 

. 

Project Number: 00163L FORM 38 

2000 Project Title: APEX Historic Review Equipment 

Agency: DOl · DETAIL 

Page45 



neral Administration 
Project Total 

11-time Equivalents (FTE) 

FYOO :T budget 

-~n,~nlmmii!tnt· .. · This component will continue the historic review of the ecosystem structure in the Prince William Sound/Gulf of Alaska complex. 
Included in this review will be pbtaining and synthesizing several forage fish data sets. · 

2000 
Project Number:·oo163L 
Project Title: APEX/Historic Review of Forage Fish Data 
Agency: NOAA · 

.FORM 3A 
AGENCY 
PROJECT 

DETAIL 
e46 



biologist 
biologist 

FYOC ,-T budget 

Kodiak to Anchorage (EVOS """'r..-"''""" 
Kodiak to Anchorage, APEX meeting 

2000 
Project Number: 00163L 
Project Title: APEX/Historic Review of Forage Fish Data 
Agency: NOAA . 

1 225 

14 
23.4 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

.6 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 

& Travel 
DETAIL· 

te47 



FYO! \-T budget 

Contractual Costs: 
Description 
~eb-based distributed database additions 

!When a non-trustee organization Is used, the form 4A is required. 
Illes Costs: 

Description 
software upgrades 
presentation materials and preparation 

2000 
Project Number: 00163L 
Project Title: APEX/Historic Review of Forage Fish Data 
Agency: NOAA 

Proposed 
FFY 2000 

5.0 

-

Contractual Total $5.0 

FFY ~0~1 
2.0 

Commodities Total $4.5 

FORM 38 
Contractual 

& 
Commoditie 

s 
~e48 



FYO( 1-T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY 2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Those purchases associated with replacement equipment should be indicated by placement of an R. New.Equlpment Total $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

GIS equipment and software 1 NOAA 

' 

Project Number: 00163L FORM 38 
2000 Project Title: APEX/Historic Review of Forage Fish Data Equipment 

Agency: NOM DETAIL 

~e 49 



FYO( ,-T budget 

Equivalents (FTE) 

Resources 
Comments: This component will continue the his-toric review ofthe ecosystem structure in the Prince William Sound/Gulf of Alaska complex. 
l_ncluded In this review will be obtaining and synthesizing several forage fl_sh data sets. 

2000 
Project Number: 00163L 
Project Title: APEX/Historic Review of Forage Fish Data 
Agency: ADF&G 

FORM 3A 
AGENCY 
PROJECT 

DETAIL -
1e60 



B. Bechtol 

2000 

FYO( .-T budget 

111 
biologist If (Homer) . . 

Project Number: 00 163L 

1.0 
0.0 

Project Title: APEX/Historic Review of Forage Fish Data 
· Agency: ADF&G 

7.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 
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FYOI \· T l)udget · 

Contractual Costs: 
Description 

[\1\Lhen a non-trustee organization Is used, the form 4A Is required. 
~omrnodltlos Costs: 

ascription 

Project Number: 00163L 
Project Title; APEX/Historic Review of Forage Fish Data 2000 
Agency: ADF&G 

Proposed 
FFY2000 

Contractual Total $0.0 
Proposed 
FFY2000 

Commodities Total $0.0 

FORM 3B 
Contractual 

& 
Commoditie 

5 
ge52 



FYOC -T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY 2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Those _purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 
Existing Equipment Usage: Number Inventory · 
Description - of Units Agency 

Project Number:.00163L FORM 38 
2000 Project Title: APEX/Historic Review of Forage Fish Data Equipment 

Agency: ADF&G DETAIL 
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FYOO -T budget 

Equivalents (FTE} 

Resources 
This study is designed to measure the fora~lng (functional} and population (numericaQ responses of six seabird species to fluctuating forage 
fish densities at three colonies in Cook Inlet. 

Funding for this project is from three major sources: EVOS Trustee Council, Minerals Management Service ,and National Biological Service . 

2000 
Project Number: 00163M 
Projecf Title: Response of Seabirds to Forage Fish Density 
Agency: NBS 

FORM3A 
AGENCY 
PROJECT 

DETAIL 
Je 54 



(donated by DOl) 
G. Drew· 

donated by DOl 
donated by DOl 

to Pacific Seabird meeting 
to EVOS Workshop 

FYOO -T budget 

14 
512 

GS9 
GS9 
GS9 
GS7 
GS7 

Project Number: 00163M 

Price 
650 
650 

0.0 
6.0 

12.0 
12.0 
0.0 
0.0 

12.0 

1 

2000 Project Title: Response of Seabirds to Forage Fish Density 
Agency: NBS 

7,670 
5,698 
4,063 
4,062 
4,063 
3,359 
3,359 

70 

2000 
0.0 

34.2 
48.8 
48.7 

0.0 
0.0 

40.3 
0.0 
0.0 
0.0 
0.0 
0.0 

2000 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

1855 



FYOC -T budget 

Contractual. Costs: Proposed 
Description FFY2000 
Research (data synthesis and write up) Work Order· 41.0 
p~blicatlon charges ($500/paper x 15 papers) 7.5 

' ' 

. 

!When a non-trustee organization Is used, the form 4A is required. CQntractual Total $48.5 
Commodities Costs: Proposed 
Description FFY2000 

"' 

Commodities Total $0.0 

FORM 38 

2000 
Project Number: 00163M Contractual 

. Project Title: Response of Seabirds to Forage Fish Density & 
Agency: NBS Commoditie 

s 
~e 56 



FYO( ,. T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

rrhose purchases associated with replacement eqUipment should be indicated by placement of an R. New Equipment Total $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units AQency 

Project Number: 00163M FORM 38 
2000 Project Title: Response of Seabirds to Forage Fish Density Equipment 

Agency: NBS DETAIL 

Je57 



Resources 

Authorized 
FFY 1999 

FYOl 1-T budget 

This project will provide guidance on study design, insure appropriate statistical Inferences, and assistance during statistical analysis of data 
and In report preparation. · · 

The total FY96 budg~t for this project increased by $10,000 to accommodate additional projected project statistical review. The $10,000 was 
transferred from 961631. These additional costs will be reflected in personnel and travel. 

2000 
Project Number: 001630 
Project Title: APEX: Statistical Review 
Agency: NOAA 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
~e 58 



2000 

FYOI \-T budget 

Project Number: 001630 
Project Title: APEX: Statistical Review 
Agency; NOAA 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 



FYO< ,-T budget 

Contractual Costs: 
Description 
Statistical review contract 

When a non-trustee organization Is used, the form 4A is required. 
Commodities Costs: 
Description 

2000· 
Project Number: 001630 
Project Title: APEX: Statistical Review . 
Agency: NOM 

Proposed 
FFY 2000 

30.0 

Contractual Total $30.0 

Proposed 
FFY 2000 

Commodities Total $0.0 

FORM.3B 
Contractual 

& 
Commoditie 

s 
~e 60 



FYOO ·T budget 

New Equipment Purchases: Number Unit Pro~ 
Description of Units Price FFY 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

~~se purchases associated with replacement equipment should b~ Indicated by placement of an R. New Equipment Total . $0.0 
sting Equipment Usage: · Number Inventory 

Description of Units Agency 

. 

Project Number: 001630 FORM 38 
2000 ·Project Title: APEX: Statistical Review Equipment 

Agency: NOAA DETAIL 

1e 61 



uipment 
Subtotal 

ndlrect 
Project Total 

Equivalents (FTE) 

FYO( ,-T budget 

This project will provide guidance on study design, Insure appropriate statistical inferences, and assistance during· statistical analysis of data 
and in report preparation. The PI Is a member of the Nearshore Vertebrate Predator project and will coordinate nearshore sampling In so far 
as possible. 

The total FY96 budget for tt:lls project was Increase by $10,000 to accommodate additional projected project statistical review (start-up· 
costs). The $10,000 was transferred from 961631. These additional costs were reflected in personnel and travel.. 

2000· 
Project Number: 001630 
Project Title: APEX: Statistical Review 
Agency; Western EcoSystems Technology 

FORM4A 
Non

Trustee 
DETAIL 



FYO( .-T budget 

2000 
Project Number: 001630 
Project Title: APEX: Statistical Review 
Agency: Western EcoSyster:ns Technology 

10 35 
4 60 
4 90 

10 40 

FORM4B 
Personnel 
& Travel 
DETAIL 

Je 63 



FYO( ~-T budget 

Contractual Costs: Proposed 
Description FFY2000 

Contractual Total $0.0 

Commodities Costs: Pro~~ 
Description FFY 200 
long distance telephone 0.4 
shipping, postage, supplies 0.2 

Commodities Total $0.6 

FORM4B 

2000 
Project Number: 001630 Contractual 
Project Title: APEX: Statistical Review & 
Agency: Western EcoSystems Technology ' Commoditie 

s 
Je 64 



. 2000 

FYOO ·T budget 

Project Number: 001630 
Project Title: APEX:. Statistical Review 

ncy: Western EcoSystems Technology 

-
FORM4B 
Equipment 

DETAIL 

J9 65 



FYO( .-T budget 

Resources 

A contract for a project designed to develop models of foraging effort and success as It relates to breeding productivity. Results will test the 
degree to which food limitation is affecting recovery, indicate the mechanisms by which this could come about, and identify the scale at which 
interactipns are occurring between food availability and the colonies being studied by APEX. . . 

2000 
Project Number: 00163Q· 
Project Title: APEX Modeling 
Agency: NOAA 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 



2000 

FYOO ·T budget · 

· Project Number: 001630 
Project Title: APEX Modeling 
Agency: NOM 

2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 

& Travel 
DETAIL 



FYO( ,-T budget 

Contractual Costs: 
Description 
pontract to H.T: Harvey and Associates for modeling 

. 

[When a non-trustee organization Is used, the form 4A Is required. 
Commodities Costs: 
Description 

2000 Project Number: 001630 
Project Title: APEX Modeling 
Ag~ncy: NOAA 

Proposed 
FFY2000 

'86.1 

Contractual Total $86.1 
Proposed 
FFY2000 

Commodities Total $0.0 

FORM 38 
Contractual 

& 
Commod.itie 

s 
}e 68 



FYOC .-T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
.o.o 
0.0 
0.0 
0.0 

rThos.e purchases associated with replacement equipment should be Indicated by placement of an R. New Equipment .Total $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 001630 FORM 38 
2000 Project Title: APEX Modeling Equipment 

Agency: NOM. DETA1L 

ge69 



ulpment 
Subtotal 

ndlrect (0%) 
Project Total 

Equivalents (FTE) 

Resources 

FYO( ·T budget 

This project will develop models of foraging effort and success as It relates to breeding productivity. Results will test the degree to which food 
limitation Is affecting recovery, Indicate the mechanisms by which this could come about, and identify the scale at which interactions are 
occurring between food availability and the colonies being st~died by APEX. 

2000 
Project Number: 00163Q 
Project Title: APEX Modeling 
Agency; H.T. Harvey & Associates 

FORM 4A 
Non

Trustee 
DETAIL 

Je 70 



Portland-Anchorage 

admln. support 
graphic artist 

FYOO ·T budget 

St. Johns, NFLD to Anchorage 
confer:ence 

2000 
Project Number: 001630 
Project Title: APEX Modeling . 
Agency: H.T. Harvey & Assoctates 

FORM 48 
Personnel 
& Travel 
DETAIL 

~e 71 · 



. FYOO -T budget 

Contractual Costs: 
Description 
subcontract: ECI (Glenn Ford) 3.5 months@ $12,610/mo. 

GIS tech., 0.4 month@ $10,100/mo. 
Memorial Unlv., D.C., Schneider, .4mo. @ $12,610/mo. 

subcontract fee · 

-

Commodities Costs: 
Description 

Project Number: 00163Q 
Project Title: APEX Modeling 2000 
Agency: H.T. Harvey & Associates 

Proposed 
FFY2000 

44.1 
4.0 
5.0 
4.2 

Contractual Total $57.3 
Propo 
FFY2 

Commodities Total $0.0 

FORM4B 
Contractual 

& 
Commoditie 

s 
~e 72 



2000. 

FYOO ·T budget 

Project Number: 001630 
Project Title: APEx Modeling 
Agency: H.T. Harvey & Associates 

FORM 48 
Equipment 

DETAIL 

1e 73 



FYOO ·T budget 

Resources 

This project will continue to refine the Marbled Murrelet productivity index developed in FY95-FY96. 

2000 
Project Number: 00163R 
Project. Title: Marbled Murre let Productivity 
Agency: USFWS . 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
1974 



Kendall GIS/Biologist 
bio.tech. 

to Pacific Seabird Group meeting 
to Ecological Society meeting 

FYOO T budget 

GS 11/6 
GS 7/1 
GS5 

2000 
Project Number: 00163R 
Project Title: Marbled Murrelet Productivity 
Agency: U5FW5 

12.0 
2.0 
4.0 

Monthly 
-Costs. 
6,000 
2,900 
2,300 

5.8 
9.2 
0.0 
0.0 

2000 
1.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

Je 75 



FYOC -T budget 

Contractual Costs: 
Description 

telephone service In office ' 
film processing, postage, and freight 
publication page charges ($1 ,000/paper x 6) 
analyze diet samples (70 x $15) 

When a non-trustee organization Is used, the form 4A is required. 
Commodities Costs: 
Description 

2000 
Project Number: 00163R 
Project Title: Marbled Murrelet Productivity 
Agency: USFWS 

Proposed 
FFY2000 

0.3 
0.5 
6.0 
1.1 

Contractual Total $7.9 
Proposed 
FFY2000 

Commodities Total . $0.0 

FORM 38 
Contractual 

& 
Commoditie 

s 



FYOC -T budget 

.. 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

computer software upgrades 2 1,000 2.0 
computer r 1 3,000 3.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

[_hose purchases associated with replacement equipment should be Indicated by placement of an R. · New Equipment Total $5.0 
liEXiittng Equipment Usage: · . Number Inventory 
Description of Units Agency 

.. 

Project Number: 00163R FORM 38 
2000 Project Title: Marbled Murrelet Productivity Equipment 

Agency: USFWS DETAIL 

ge77 



Proposed 
FFY2000 

FYOC -T budget 

Comments:· In FYOO this project complete analysis on jellyfi$h consumption rates and writeup for final report. 

2000 
Project Number: 001635 
.Project Title: Jellyfish as Competitors and Predators of Fishes 
Agency: NOM 

FORM 3A 
AGENCY 
PROJECT 

DETAIL 
ge 78 



2000 

FYO ,_ T budget 

Project Number:· 001638 · - · 
Project Title: Jellyfish as Competitors and Predators of Fishes 
Agency: NOAA 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel. 
DETAIL 

:~ge 79 



FYO ~·T budget 

Contractual Costs: Proposed 
Description FFY2000 

jellY fish as competitors and predators contract with Horn Point Environmental Laboratory 109.4 

IWhen a non~trustee oraanization is used, the form 4A Is required. Contractual Total $109.4 
!Commodities Costs: Proposed 
Description FFY2000 

Commodities Total $0.0 

FORM 38 

2000 
· Project Number: 001635 Contractual · 

Project Title: Jellyfish as Competitors and Predators of Fishes & 
Agency: NOAA Commoditie 

s 
1ge80 



FYO( -T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY 2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

!Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 
Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 001638 FORM 38 
2000 Project Title: Jellyfish as C(!mpetitors and Predators of Fishes Equipment 

Agency: NOAA DETAIL 

g~ 81 



utpment 
Subtotal 

FYO( ·T budget 

ndlrect (43%) (not on equlpmenl---::~~-~--~:.=;.::-t-~~~~...;..;...;..;;;~~---~~------t-----t-----41 
Project Total 

Equivalents (FTE) 

Resources 

This project will investigate Jellyfish as competitors and predators ()f fishes in Prince William Sound. 

2000 
Project Number: 00163S 
Project Title: Jellyfish as Competitors and Predators of Fishes 
Name: Horn Point Environmental Laboratory 

FORM 4A 
Non

Trustee 
DETAIL 

ge 82 



FYOI -T budget 

Maryland to Anchorage, APEX meeting (RT) 

2000 
Project Number: 001638 
Project Title: Jellyfish as Competitors and Predators of Fishes 
Name: Horn Point Environmental Laboratory 

FORM4B 
Personnel 
& Travel 
DETAIL 

1ge 83 



FYOC ~r budget 

Contractual costs: Proposed 
Description FFY2000 

photocopying 0.5 
computer services 2.2 
communications 0.3 

Contractual Total $3.0 

Commodities Costs: Proposed 
Description FFY2000 

laboratory supplies 0.4 
publication costs 1.0 

Commodities Total $1.4 

FORM 48 

2000 
Project Number: 001~38 Contractual 
Project Title: Jellyfish as Competitors and Predators of F.ishes & 
Name: Horn Point Environmental Laboratory Commoditie 

s 
JS 84 



laptop computer 
dlsectlng microscope 

FYOC -T budget 

· CUE-2 image analysis system 
desktop computer 

2000 

Project" Number: 001635 
Project Title: Jellyfish as Competitors and Predators of Fishes 
Name:· Horn Point Environmental Laboratory 

FORM 48 · 
Equipment 

DETAIL 

ge 85 



FVOO T budget 

In FVOO this project will continue of aerial data synthesis and write up of final report and begin work on manuscripts. 

2000 
Project Number: 00163T 
Project Title: Aerial Surveys 
Agency: ADFG 

FORM3A 
AGENCY 
PROJECT 

DETAIL 

e86 



2000 

FYOO' T budget 

Project Number: 00163T 
Project Title: Aerial Surveys 
Agency: ADFG 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
o.o· 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

FORM 38 
Personnel 
& Travel 
DETAIL 

e87 



FYOC ·T budget 

Contractual Costs: Proposed 
Description FFY2000 

When a non-tr.ustee organization is used, the form 4A is required. Contractual Total $0.0 
Commodities Costs: Proposed 
Description FFY2000 

Commodities Total $0.0 

FORM 38 

2000 
Project Number: 00163T Contractual 
Project Title: Aerial Surveys & 
~gency: ADFG Commoditie 

s 



FYOO ·T budget 

New Equipment Purchases: Number Unit Proposed 
Description of Units Price FFY2000 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

. 0.0 
!Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 

Existing Equipment Usage: Number Inventory 
Description of Units Agency 

Project Number: 00163T FORM 38 
2000 Project Title: Aerial Surveys Equipment 

Agency: ADFG DETAIL 



FYO( ,-T budget 

Equivalents (FTE) 

· The .indirect rate of 25% TDC, as negotiated by the EVOS Trustee Council with the University of Alaska. 
In FYOO this project will continue of aerial data synthesis and write up of final report and begin work on manuscripts. 

2000 
Project Number: 00163T 
Project Title: Aerial Surveys 
Name: University of Alaska Fairbanks 

FORM4A 
Non

Trustee 
DETAIL 

~e 90 



2ooo· 

FYO(J ·T budget 

research assistant professor 
lass:ocle1te professor 

Project Number: 00163T 
Project Title: Aerial Surveys 
Nam~; Univer5ity of Ala5ka Fairbanks 

FORM4B 
Personnel 
& Travel 
DETAIL 

1e 91 



FY00163A-T buc 

Contractual Costs: Proposed 
Description FFY2000 
contract with PWSSC to provide pregramming.for output of acoustic data on zooplankton 4.6 
communications 0.3 
copy/reproduction 0.2 

Contractual Total $5.1 
Commodities Costs:. Proposed 
Description FFY2000 
computer hardware and software upgrades 0.8 

Commodities Total $0.8 

FORM4B 

2000 
Project Number: 00163T Contractual· 
Project Title: Aerial Surveys . & 
Name; Unive'f5ity of Ala5ka Fairbanks Commoditie 

5 Pa ge 92 



• 

2000 

FYO.-T budget 

Project Number: 00163T 
Project Title: Aerial Surveys 
Name: University of Alaska Fairbanks 

t 

FORM 48 
Equipment 

DETAIL 

~e 93 
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A Genetic Study to Aid in Restoration of Murres, Guillemots and Murrelets 
to the Gulf of Alaska . 

Project Number: 
Restoration Category: 
Proposer: 
Lead Trustee Agency: 
Cooperating Agencies: 
Alaska SeaLife Center: 
Duration: 
CostFYOO: 
Geographic Area: 
Injured Resource: 

ABSTRACT 

00-169 
Research 
Queen's University (V.L. Friesen) & DOl (J.F. Piatt) 
DOl 
U.S. Geological Survey 
no 
4th year, 4-year project 
$19.2 
Gulf of Alaska and neighboring areas 
common murre, pigeon gl,lillemot, marbled murrelet, Kittlitz's 
murre let 

Populations of common murres, pigeon guillemots, and marbled and Kittlitz's murrelets 
suffered high mortalities following the Exxon Valdez Oil Spill. We propose to finish our 
molecular analyses to measure genetic differentiation and gene flow among colonies of these 
species. This project will aid restoration by 1) determining the geographic limits of populations 
affected by the Spill, 2) identifying sources and sinks, and 3) identifying appropriate reference 
or 'control' sites for monitoring. As incidental results, it will also reveal cryptic species and 
subspecies, indicate the importance of inbreeding and small effective population sizes in 
restricting recovery, and suggest suitable source colonies for .translocations. 

[gj~©~D~~[Q) 
PR 1 5 1 

XX VALDEZ OIL ILL 
TRUSTEE COUNCIL 

Submitted 13 April 1999 Project 00-169 



INTRODUCTION 

In the present proposal, we propose to complete our genetic research to aid restoration of 
common murres (Uria aalge), pigeon guillemots (Cepphus grylle), marbled murrelets 
(Brachyramphus marmoratus) and Kittlitz's murrelets (B. brevirostris) to the Gulf of Alaska. 
Specifically, in FYOO we proposed to use data collected in previous years on DNA sequence 
variation in mitochondrial DNA (mtDNA), microsatellites and nuclear introns to estimate gene 
flow and genetic differentiation among colonies of each species from the Spill area and outside 
sites. We have just completed the second year of this project: preliminary analyses indicate 
that gene flow occurs among colonies of common murres, that common and thick-billed 
murres (U. lomvia) hybridize extensively in the Gulf of Alaska, and that the present approach 
should provide reliable colony-specific markers for identifying the origins of birds killed by 
the Spill. 

Marbled and Kittlitz's Murrelets.-Our previous studies of g~ogr:aphic variation in allo~mes 
and cytochrome b sequences of murrelets indicated that the Asian and North American 
subspecies of marbled murrelets represent cryptic species that have been genetically. isolated 
for 5-6 million years and that must be managed independently (Friesen et al. 1996a). 
Preliminary results from this study also suggested that North American populations of marbled 
murrelets may be genetically differentiated, and that Kittlitz's murrelets from Kachemak Bay 
and Attu Island are highly divergent and may represent cryp~ic subspecies or even species. 
However, both sample sizes and variabilities of these relatively slowly evolving genes were 
insufficient for assessing fine-scale differentiation. In FY97 we refined protocols for assaying 
variation in nine introns and three microsatellite loci in marbled murrelets, and screened 
samples from within the Spill area and neighboring sites. Results suggest that murrelets from -
the collection sites in the Aleutians differ genetically both from each other and from those in 
mainland North America (Congdon et al. submitted). In FY98, murrelets were screened for 
variation at one additional intron, but because of turnover in personnel, little other progress 
was made. In FY99 we are refining protocols for assaying sequence variation in the 
mitochondrial control region (mCR) and expanding our analyses to include murrelets from 
more distant sites, as well as birds from additional sites within the Spill area. Analyses of 
marbled and Kittlitz' s murrelets should be essentially complete by the end of FY99; analyses 
of Kittlitz' s murre lets are especially critical given the possibility of cryptic species. 

Common Murres.-In FY97, we refined protocols for analyses of mCRs, microsatellites and 
introns in common murres, and screened samples for variation in the mCR and cytochrome b. 
In FY98 assayed samples for variation at five microsatellite loci and three introns. Preliminary 
analyses indicate that gene flow among colonies of common murres may be high (Patirana et 
al. in prep.), and that -s% of murres from the Gulf of Alaska are hybrids or back-crosses 
between common and thick-billed murres. Simulations based on variation in three 
microsatellite loci among common murres from British Columbia, Washington, Oregon and 
California indicate that birds can be assigned to colonies with high confidence based on 
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provide colony-specific markers that can be used to identify the origins of birds killed by the 
Spill. In FY99 we plan to complete our collections and analyses of DNA samples from 
common murres. 

Pigeon Guillemots.-Previously, we surveyed variation in the mCR among populations of 
guillemots (Cepphus spp.) from throughout the Northern Hemisphere and found colony
specific sequence differences (Kidd and Friesen 1998). In FY97 we refined protocols for 
analysis of microsatellites and introns in guillemots, and in FY98 we continued tissue 
collections and assayed DNA samples for variation at one microsatellite locus and five introns. 
We plan to complete our collections and analyses of DNA samples from pigeon guillemots in 
FY99. 

Because data collection is still in progress for all species, no restoration 
recommendations can be made at this point. 

NEED FOR THE PROJECT 

A. Statement of Problem 

Alcids are highly vulnerable to marine oil pollution due both to the large amount of time they 
spend resting on the ocean surface, and to their dependence on marine fish and invertebrates 
for food. Many species of alcids suffered heavy mortality associated with the Exxon Valdez 
Spill; for example, the estimated mortality for common murres was in the hundreds of 
thousands. Although guillemots and murrelets were declining prior to the Spill, the accident 
probably increased their rate of decline. Common murres now appear to be recovering from 
the Spill, but pigeon guillemots and marbled murrelets apparently are not; the state of recovery 
of Kittlitz's murrelets is unknown. The reasons for the failure of these species to recover (as 
well as for the prespill declines) are uncl~, but may be due to availability and quality of prey 
(currently being investigated through the APEX Predator Experiment and Nearshore · 
Vertebrate Predator Project), and/ or genetic problems such as g~netic isolation of colonies or 
inbreeding. We are using state-of-the-art genetic techniques to aid in the restoration of these 
species. 

B. Rationale/Link to Restoration 

Although the application of molecular methods to fisheries and wildlife management is 
common (e.g. Ryman and Utter 1987, Hansen and Loeschcke 1994, Allendorf and Wap.les 
1996, Graves 1996), few if any studies have used genetic methods explicitly to aid in seabird 
conservation (Friesen 1997). Theoretically, measurement of genetic diverg~nce and g~ne flow 
among populations of murres, murrelets and guillemots will aid restoration in the following 
three main ways: 
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Definition of the geographic limits of the affected populations.-Many seabirds killed by the 
Spill were migrating; thus, the 'affected' zone, or the populations that were affected by the 
Spill and require restoration effort, may be geographically different from the Spill zone. 
Genetic data should enable identification of breeding populations and thus the geographic 
limits of the populations of birds killed by the Spill. Furthermore, if colonies are essentially 
panmictic and/or constitute metapopulations, they should recover without assistance within a 
few generations. However, if colonies constitute numerous localized populations, they may not 
naturally recolonize sites affected by the Spill, and may require human assistance for recovery. 

Identification of sources and si~.-According to metapopulation theory, 'source' populations 
are populations that occur in optimal habitat and can act as net exporters of recruits for 
populations elsewhere; 'sink' populations occur in suboptimal habitat and reqQire immigt;ation . . 

to maintain numbers (Pulliam 1996). Genetic data can provide measurements of gene flow into 
and out of colonies, and thus can enable identification of sources and sinks. For example, 
protein data suggest that rock shags (Stictocarbo magellanicus) on the Falkland Islands may have 
served as the main source of breeders for other colonies in southern South America (Siegel
Causey 1997). If colonies affected by the Spill represent sources, then their restoration will be 
critical. If a colony represents a sink, its restoration may be a waste of resources and may 
actually prevent recovery of the total population. 

Environmental monitoring.-Demographic parameters may. be very different for genetically 
divergent populations, even if they occur in ecologically similar or geographically proximate 
areas. For example, common murres breeding in Washington have different breeding. 
chronologies from those at neighboring colonies in British Columbia, and may be genetically 
different (K. Warheit et al. unpubl. data). Genetic data may enable identification of 
appropriate reference or control sites from which to obtain baseline data for monitoring, 
restoration and modelling, e.g. to determine if a seabird colony has recovered normal 
functioning. 

Three other types of information that are useful for conservation and restoration are p_roduced 
incidentally by genetic studies. 

Population uniqueness and cryptic species.-A colony's uniqueness (e.g. its endemicity or 
genetic distinctiveness) may be used to priorize restoration efforts. Most importantly, genetic 
data enable the identification of 'cryptic' species- populations that are similar in appearance 
but that represent separate, non-interbreeding species (e.g. long-billed [Brachyramphus perdix] 
and marbled murrelets; Friesen et al. 1996a). 

Small effective population size and inbreeding.-The longterm effective size of a population is 
the size of an idealized population that would have the same amount of genetic variation as the 
population being considered; the longterm effective size of a population may be one or two 
orders of magnitude lower than the census size due to such factors as unequal breeding .success 
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and population bottlenecks (Futuyma 1998). For example, the North Atlantic population of 
thick-billed murres consists of approximately_ 2.5 million breeding pairs (~ettleship and Evans 
1985), but appears to have a long-term effective size of only -15,000 females (Friesen et al. 
1996b). Theoretically, as a population's effective size decreases, individual fitness declines due 
to increased inbreeding (Allendorf and Leary 1986, Gilpen and Soule 1986). Furthermore, 
several researchers have argued that if effective pop.ulation size declines below a certain 
critical level, the population may enter an extinction vortex in which inbreeding, deleterious 
alleles and stochastic effects combine synergistically_ to accelerate extinction (Gilpin and Soule 
1986). Application of a new body of theory known as Coalescence Theory to genetic information 
may be used to estimate longtenn effective population size and to place confidence limits on these 
estimates (Beerli 1999 and references therein). Thus the extent to which small effective population 
sizes and inbreeding are preventing or slowing population recovery may be inferred. 

Translocations.-If breeding success within a colony is low due to inbreeding depression, or if 
recruitment is low, transplantation of small numbers of individuals from other sites may be 
desirable. Ideally, sources of animals for such introductions should be neighboring colomes 
within the same population or a closely related population. Genetic data are important for 
determining which colonies are genetically appropriate sources to prevent both inbreeding 
(Allendorf and Leary 1986) and outbreeding depression (Templeton 1986). 

C. Location 

This project requires collection of blood, feather and/or tissue samples from birds breeding 
thoughout the Pacific Basin, mostly in Alaska (Table 1). As much as possible, blood and blood 
feathers ('piJ:!' or growing feathers) are being obtained from chicks or adults during banding 
through contributions from researchers working at specific sites. Birds being collected for 
ongoing diet studies in Alaska ( J.F .P.) also are being used as a source of tissue. Sampling is being 
continued in FY99 to fill the 'holes' in Table 1; no further collections will be made in FYOO. 

Laboratory analyses are being undertaken in V.L.F.'s molecular laboratory at Queen's University. 
This laboratory is fully equipped for the assays described in the present proposal, and analyses of 
DNA variation in seabirds are routine; few other laboratories have the capability for assaying 
variation in mCRs, microsatellites and introns in seabirds. This laboratory receives additional 
technical and logistical support from the Queen's University Molecular Ecology Lab (run by Dr. 
Peter Boag), and the Queen's University Core Facility. · 

COMMUNITY INVOLVEMENT 

The bulk of work involved in the proposed project must be conducted by highly trained 
personnel in a specially equipped research laboratory. We will attempt to obtain tissue samples 
from seabirds harvested for subsistence purposes when possible. Sample collections may 
require chartering local vessels and paying for assistance from local experts, hunters or vessel 
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operators (see Methods). Information about the age of colonies, which is needed for 
interpretation of genetic results, will be sought from traditional knowledge. Project results will 
be communicated to local residents through popular rep9rts in the Trustee Council newsletter 
when available. 

PROJECT DESIGN 

A. Objectives 

The primary purpose of this project is to conduct a genetic analyses to aid in the restoration of 
common murres, pigeon guillemots, and marbled and Kittlitz' s murre lets to areas affect by the 
Spill. We have three main objectives for each species: 

1) To determine the geographic extent of the populations affected by the Spill. 

2) To identify source and sink colonies. 

3) To identify appropriate reference or 'control' sites for monitoring. 

As incidental results, we should also be able 

4) To identify cryptic species or subspecies. 

5) To measure coefficients of inbreeding and effective population sizes. 

6) To identify appropriate source populations for translocations, if necessary. 

B. Methods 

We are comparing DNA sequence variation in two mitochondrial genes, 6-8 microsatellite loci 
and 8-10 nuclear introns among approximately 30 birds from each of 12-15 colonies each for 
common murres, marbled murrelets and pigeon guillemots, and as many individuals as 
possible for Kittlitz's murrelets (Table 1). For each species, we are testing the null hypothesis 
that colonies are panmictic (i.e. genetic structure is essentially absent) against the alternative 
hypothesis that significant genetic differences exist among birds from different colonies. 

Sampling.-To obtain reliable estimates of genetic differentiation and gene flow within and 
between the Spill area and neighboring areas, as well as to define the geographic limits of the 
populations affected by the Spill, we are sampling 4-6 colonies of each species from the Spill 
area, as well as 4-6 colonies each west and east of the Spill area. A minimum of 30 samples 
are required from each site for each species for reliable estimation of genetic variation within 
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and among sites (Richardson et al. 1986, Weir 1996). Many of the necessary baseline samples 
were obtained opportunistically during previous research proj~cts through the assistance of 
Vernon Byrd and Dave Roseneau (Alaska Maritime National Wildlife Refuge), Jay Pitocchelli, 
Tom van Pelt and Lindsey Hayes (U.S. Geologi.cal Survey, Anchorage), Alex Pritchard 
(University of Alaska), Jan Hodder (Oregon In~titu~e <;>f Marine Biology) and Kathy Martin 
(Canadian Wildlife Service). Other samples were available from tissue collections at the 
University of Alaska Museum and the Burke Museum (University of Washington), or were 
collected for dietary analyses in previous years by.J.F.P. and his coworkers. Most samples are 
already in hand; the remainder are being obtained during FY99. Samples from birds killed by 
the Spill also are being obtained from the Burke Museum and will be screened for marker loci 
to determine their colony of origin. 

Loci.-Much of southern Alaska was ice-covered during die Pleistocene glaciations, so most 
seabird colonies from the Spill area were probably only populated within the last -10,000 
years. Measurement of gene flow and genetic divergence among colonies of these birds 
therefore requires analysis of loci with high mutation rates. MtDNA has proven useful for 
studies of such species since it has a relatively high mutation rate and is more sensitive to 
population bottlenecks and restricted gene flow than are nuclear loci (Wilson et al. 1985, 
A vise 1994, Avise and Hamrick 1996, Mindell 1997). The mCR is especially useful for 
analyzing recent evolutionary events since it has a mutation rate 5-10x higher than the mean 
for mtDNA (Brown et al. 1986, A vise 1994, A vise and Hamrick 1996, Baker and Marshall 
1997). Analysis of the mitochondrial cytochrome b gene also is useful for estimating 
population genetic structure and longterm effective population sizes in alcids since its mutation 
rate has been calibrated for this family (Friesen et al., unpubl.). However, mtDNA represents 
a single supergene whose pattern of inheritance is not typical of the rest of the genome (Wilson 
et al. 1985); results of analyses of mtDNA therefore need to be confirmed with analyses of 
nuclear loci. Microsatellite loci have mutation rates higher than those of mtDNA so are being 
used increasingly for evolutionary studies (A vise 1994, Dowling et al. 1996, McDonald and 
Potts 1997). However, depending on the age and size of populations, microsatellite loci may 
contain high levels of homoplasies (back-, parallel and convergent mutations), which may 
result in inaccurate estimates of genetic differentiation and gene flow. Nuclear introns have 
variabilities equivalent to those of mtDNA (Congdon et al. submitted), so also are useful for 
studying recent evolutionary events (Friesen et al. 1996; Holder et al., in press; Congdon et 
al. submitted). Because microsatellites and introns are nuclear loci, they are less sensitive to 
population bottlenecks and restricted gene flow than are mitochondrial genes; Moore (1995) 
estimated that, due to the larger effective population size of nuclear genes, 8-16 nuclear loci 
are required to obtain information equivalent to that of one mitochondrial gene. Previous 
researchers (e.g. Richardson et al. 1986, Weir 1996) have also suggested that information 
from at least five to six nuclear loci are required to obtain reliable estimates (i.e. to derive 
robust error estimates) of genetic structure and gene flow. Thus we are analyzing the mCR and 
cytochrome b gene, as well as 8-16 nuclear loci, with the specific number of each class of 
marker depending on observed levels of variability. 
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Laboratory Assays.-Variation in number of repeating units in microsatellite loci is being 
assayed using standard protocols (Dowling et al. 1996). To reduce time and cost associated 
with assaying sequence variation in mitochondrial genes and introns, a two-step procedure is 
being used. Samples first are screened for mutations using analy~is of single-stranded 
conformational polymorphisms (SSCPs; Friesen et al. 1996a, 1997). The exact nature of 
mutations then is determined by direct sequence analysis of at least one individual with each 
genotype detected from SSCPs. Previous experience indicates that this combination of 
techniques provides an efficient and sensitive method for comparing sequence variation among 
populations (Friesen et al. 1996a, 1997, Congdon et al. submitted). We estimate that these 
analyses will be completed by the end of FY99. 

Statistical Analyses.-Data are being analyzed using standard methods developed for analysis of 
data from protein electrophoresis and sequencing .(e.g .. Swofford & Selander 1981; Swofford 
1993), as well as a few new techniques that capitalize on the power of combining genotypic 
and sequence data (e.g. Michalakis and Excoffier 1996, Beerli 1999): 

1) To determine the geographic limits of populations affected by the Spill, the extent of 
genetic differentiation of colonies will be calculated using .Wright's F statistics and its 
analogues (e.g. <l>sJ and tested for significance using randomization procedures (e.g. 
Excoffier et al. 1992). 

2) To identify source and sink colonies, the direction and magoitude of gene flow 
(including confidence limits) among colonies is being estimated using coalescence 
theory (Slatkin and Maddison 1989, Beerli 1999). 

3) Appropriate reference or 'control' sites for monitoring, will be apparent from the 
results of objective (1); colony-specific markers (in the form of allele frequency 
differences at multiple loci) for impact assessment will be determined using SPAM 
(ADFG 1999) and Assign (M. Damus, unpubl. program) 

4) Cryptic species will be inferred from (i) fixed allele differences, which indicate 
prolonged genetic isolation of populations, (ii) paraphyletic relationships among 
populations from different species, and/or (iii) high sequence divergences between the 
mitochondrial genomes of individuals from different populations. 

5) Coefficients of inbreeding will be estimated from nuclear data using Wright's F 
statistics, and longterm effective population sizes (including confidence limits) will be 
estimated from mitochondrial sequence data using the method of Beerli (1999), which 
is based on Coalescence Theory. 

6) Appropriate source populations for translocations will be apparent from the results of 
objective (1). 
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Alternative Methodologies.-Although gene flow and population genetic structure can be 
approximated from demographics (e.g. Rockwell and Barrowclough 1987), generation of these 
data involves longterm banding studies and is extremely_ labour-intensive, especially for species 
such as marbled and Kittlitz's murrelets with secretive nesting habits. Furthermore, estimates 
of genetic divergence from demographic data tend to miss occasional mass migrations, which 
may be important sources of gene flow in seabirds (e.g. Nettleship and Evans 1985). 
Traditional molecular methods such as protein electrophoresis also are not usually suitable for 
measuring genetic subdivision in populations either in birds or in species that breed at high 
latitudes due to low levels of variability (Evans 1987). Although DNA fingerprinting can 
reveal high levels of variability! it is expensive, laborious and time-consuming, and exhibits 
levels of homoplasy (genetic 'noise') too high for comp¢sons of populations. Finally, 
analysis of randomly amplified polymorphic DNA (RAPDs) requires high quality DNA, which 
is not available for many of our samples (e.g. murrelet stomachs preserved in ethanol from. 
Washington); furthermore, many traditional methods of assessing genetic structure and gene 
flow cannot be applied to RAPD data either because of null alleles or because the exact nature 
of variation is not known. The approach outlined in the present proposal combines the 
strengths of classical protein electrophoresis with direct sequence analysis, and provides a. 
powerful method for studies evolutionary genetics and conservation (e.g. Friesen et al. 1997, 
Congdon et al. submitted). 

C. Cooperating Agencies, Contracts, and Other Agency Assistance 

Collections of blood and tissue were coordinated with other agencies (museums, wildlife 
agencies, etc.) by V.L.F. and J.F.P. Collections of seabirds for diet studies and genetic 
samples were coordinated with the USFWS, Alaska Maritime National Wildlife Refuge. No 
additional contracts or cooperating agencies are required to complete this project. 

SCHEDULE 

A. Measurable Project Tasks for FYOO 

Jan. 1 '00 - Feb. 29 '00: 

Jan. '00: 
Mar. 1 '00- Apr. 30 '00: 

May 1 '00 - Jun. 30 '00: 
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Technician collates data for common murres, double-checks 
genotype scores and sequences, and analyzes data using 
Winamova, Migrate, Spam, etc. 
Pis attend Annual Restoration Workshop 
Technician collates data for murrelets, double-checks genotype 
scores and sequences, and analyzes data using Winamova, 
Migrate, Spam, etc. 
Technician collates data for gl,lillemots, double-checks genotype 
scores and sequences, and analyzes data using Winamova, 
Migrate, Spam, etc. 
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May 1 '00 - Jun. 30 '00: 
Jul. '00: 
Jul. 1 '00 - Aug. 31 '00: 
murre lets 
Sep. 1 '00- Oct. 31 '00: 
Nov. 1 '00- Dec. 31 '00: 

Apr. 15 '01: 

V. L. F. prepares manuscript based on results for common murres 
V.L.F. and/or J.F.P. present interim results at conferences 
V.L.F. prepares manuscript based on results for marbled 

V.L.F. prepares manuscript based on results for guillemots 
V.L.F. prepares manuscript based on results for Kittlitz's 
murrelets, as well as final report 
V.L.F. submits final report 

B. Project Milestones and Endpoints 

Jan. '97: 
Mar. 31 '97: 

Aug. 31 '97: 
Dec. 31 '97: 

Jan. '98: 
Apr. 15 '98: 
Aug. 31 '98: 
Dec. 31 '98: 
Mar. '99: 
Apr. 15 '99: 
Aug. 31 '99: 
Dec. 31 '99: 
Jan. '00: 
Apr. 15 '00: 
Jun. 30 '00: 

Jul. '00: 
Apr. 15 '01: 

C. Completion Date 

Pis attend Annual Restoration Workshop 
Technicians complete development of microsatellite protocols for 
guillemots, and refine protocols for analysis of introns and 
control regions for each species as necessary 
Field collections for FY97 completed 
Technicians complete screening of samples available up_ to and 
including FY97 for variation in the mitochondrial control region, 
eight microsatellite loci and ten introns 
Pis attend Annual Restoration Workshop 
V.L.F. completes annual report for FY97 
Field collections for FY98 completed 
Technicians complete screening of samples collected in FY98 
Pis attend Annual Restoration Workshop 
V.L.F. completes annual report for FY98 
Field collections for FY99 completed 
Technicians complete screening of samples collected in FY99 
Pis attend Annual Restoration Workshop 
V.L.F. completes annual report for FY99 
V.L.F. and technicians complete data analysis (including all 
analyses outlined in Objectives) and manuscripts 
V. L. F. reports results of studies at conferences 
V. L. F. submits final report 

Data collection and analysis will be completed for all species by the end of 1999; final reports 
and manuscripts summarizing results of the completed projects for each species will be 
prepared during FYOO. 

PUBLICATIONS AND REPORTS 
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Four major p·ublications will be prepared for publication following completion of the project in 
FYOO; each will report estimates of genetic variability, genetic structure and gene flow for one 
target species. These papers will form the basis for the final report, and will be submitted to 
international peer-reviewed journals such as Evolution, Molecular Ecology, or Auk, as well as 
to managers involved with restoration. 

PROFESSIONAL CONFERENCES 

Final results of the project will be presented as contributed papers by the principal 
investigators at the annual meetings of the Society for Conservation Biology, the Society for 
the Study of Evolution and/or the American Ornithological Union in 2000 (locations and dates 
to be announced). 

NORMAL AGENCY MANAGEMENT 

Not applicable. 

COORDINATION AND INTEGRATION .OF RESTORATION .EFFORT. 

Collection of samples are being coordinated with ongoing studies of seabird feeding ecology in 
Alaska conducted by the Alaska Biological Science Center~ :USGS (J.F.P.) and the U.S. Fish and 
Wildlife Service (Alaska Maritime National Wildlife Refuge). Tissues and skeletons obtained from 
seabirds are being archived at the American Museum ofNatural History (New York), and tissues 
also are being collected for use in ongoing studies of seabird trophic relationships using stable 
isotope ratios (K. Hobson, Canadian Wildlife Service, Saskatoon) .. Samples from carcasses 
salvaged from the Spill are being obtained from the Burke Museum. This project is made 
possible by previous contracts awarded to V.L.F. and Dr. Tim Birt by the Environmental 
Innovations Program of Public Works and Government Services Canada and the Lindbergh 
Foundation, which enabled the development of primers and protocols for 30 nuclear introns. 
The present project also is made possible through the donation of tissue samples from murres, 
murrelets and guillemots by field researchers in Canada and the United States (see Methods
Population surveys); these samples are worth an estimated $12,500. 

EXPLANATION OF CHANGES IN CONTINUING PROJECTS 

The slight increase in the budget over the costs projected in FY99 results from a cost for 
general administration and miscellaneous charges (Xeroxing, telephone calls, printer 
cartridges) overlooked in the budgets in previous years. Two technicians listed in the previous 
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proposal were replaced (see Personnel). Otherwise, the present proposal does not differ from 
that approved in FY99. 

PROPOSED PRINCIPAL INVESTIGATORS. 

PLEASE NOTE CHANGE IN FAX AND PHONE NUMBERS FOR V.L.F. 

Name 
Affiliation 
Mailing address 
Phone number 
Fax number 
E-mail address 

Name 
Affiliation 
Mailing address 
Phone number 
Fax number 
E-mail address 
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Dr. Vicki L. Friesen 
Queen's University 
Department of Biology, _King~ton, Ontario K7L 3N6, Canada 

613-533-6156 
613-533-6617 
friesenv@biology. queensu.ca 

Dr. John F. Piatt 
Alaska Biological Sciences Center, USGS 
1011 East Tudor Road, Anchorage, AK 99503 

907-786-3549 
907-786-3636 
john_piatt@nbs. gov 
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PRINCIPAL INVESTIGATORS 

Principal investigator- Dr. Vicki Friesen (Assistant Professor of Biology, Queen's University, 
Kingston, Ontario) completed undergraduate and graduate work in 1992 on the ecology and 
genetics of seabirds in the North Atlantic. Her doctoral project involved a molecular study of 
population differentiation and evolution in common and thick-billed murres. She is an author 
on 27 publications in peer-reviewed scientific journals, including papers on behavioral 
ecology, genetics and evolution of various vertebrates, primarily seabirds. On-going projects 
in her research lab include population genetic and phylogenetic studies of murres, murrelets, 
guillemots, auklets, shags, storm-petrels, ptarmigan, parrots and warblers. She will be 
responsible for supervising the1laboratory component of the project, and writing interim and 
final reports and manuscripts for publication. Her curriculum vitae is appended. 

Principal investigator- Dr. John F. Piatt (Research Biologist GS-13, Alaska Biological Sciences 
Center, USGS, Anchorage, AK) obtained a Ph.D. in Marine Biology from Memorial University of 
Newfoundland in 1987. His dissertation involved seabird-forage fish interactions. Since 1987, he 
has studied seabirds both at colonies and at sea in the Gulf of Alaska, Aleutian Islands, and Bering 
and Chukchi seas. His is an author on over 50 peer-reviewed scientific publications about 
seabirds, fish, marine mammals, and effects of oil pollution on marine birds. He will act as the 
liaison between V.L.F., the EVOS Trustees and other agencies in Alaska, coordinate collection of 
samples, and assist with writing of reports and manuscripts for publication. 

OTHER KEY PERSONNEL 

Post-doctoral Fellow (full time)- Dr. Tim Birt received his PhD from Memorial University of 
Newfoundland in 1990. His thesis involved a genetic comparison of landlocked and sea-run 
Atlantic salmon (Salmo salar) from Newfoundland, and included analysis of proteins and 
mitochondrial DNA as well as rearing and physiological experiments. He also spent three 
years as a post-doctoral fellow at the Royal Ontario Museum in Toronto, where he used 
molecular techniques to study the phylogenetic relationships among scolopacid shorebirds, and 
population genetic structure of caribou. He was hired on Jan. 15 1998 and is responsible for 
genetic analyses of common murres 

Technician I (full time)- Ms. Gabriela Ibarguchi received her M.Sc. in biology from Queen's 
University. Her M.Sc. thesis involved an analysis of kin groups and population structure 
within a colony of thick-billed murres. She has all the molecular skills required by this project, 
and was hired full-time on Jan. 25 1999 to complete the genetic assays of guillemots. She also 
is responsible for management duties necessary for successful completion of the project (e.g. 
ordering supplies, maintaining radioisotope records, preparing DNA extractions, etc). 

Technician II (half-time)- Mr. Graeme Gissing received his B.Sc. and M.Sc. from Guelph 
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University. His thesis involved a study of extra-pair paternity in American goldfinches. He has 
most of the molecular skills required by this project, and is quickly learning.the rest. He is 
responsible for completing the genetic assays of murrelets. 
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Table 1. Sites, numbers of samples available, and numbers of samples needed for genetic 
analyses of murres, murrelets and guillemots. 

========================================= 
Site 

COMMON MURRE 

California (Farallon Islands) 
Washington (Clallam) 
N. Vancouver Island 

Southeastern Alaska 
Prince William Sound (Cordova) 
Middleton Island 
Central Cook Inlet (Kachemak Bay, Chisik I.) 
Lower Cook Inlet (Barren Is.) 
Central Alaska Peninsula (Semidi Is.) 
Western Alaska Peninsula (Midun, Koniuji Is.) 
Eastern Aleutians (Aiktak I.) 
Western Aleutians (Attu, Agattu & Buldir Is.) 
Bering Sea (Pribilof, St. Matthew, St. Lawrence Is.) 
Chukchi Sea (Capes Lisburne & Thompson) 
Sea of Okhotsk (Talan I., Magadanskaya) 
Japan (Teuri I.) 

MARBLED MURRELET 

California 
Oregon 
Washington 
British Columbia (Queen Charlotte Is.) 
Southeastern Alaska (Lemesurier I.) 
Prince William Sound (Unakwik Fjord) 
Cook Inlet (Kachemak Bay) 
Kodiak Island 
Mitrofania Bay 
Shumagin Rslands (Koniuji Is., Belkofski B., Yakutat P.) 
Eastern Aleutians (Dutch Harbor) 
Central Aleutians (Adak I.) 
Western Aleutians (Attu I.) 
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Avail
able 

30 
30 
40 

0 
23 

0 
48 
27 
24 
18 
28 
27 
30 
33 
30 

0 

40 
12 
18 
30 
20 
20 
24 
26 
26 
22 
12 
10 
18 

Needed 

0 
0 
0 

30 
7 

30 
0 
3 
6 

12 
2 
3 
0 
0 
0 

30 

0 
18 
12 
0 

10 
10 

6 
4 
4 
8 

18 
20 
12 
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Table 1, cont'd. 

========================================= 
Site 

KITILITZ' S MURRELET 
Prince William Sound 
Kachemak Bay 
Adak Island 
Western Aleutians (Attu 1.) 

Bering Strait 

PIGEON GUILLEMOT 
California (Farallon Is.) 
Oregon 
British Columbia (Queen Charlotte Is.) 
Southeast Alaska (Glacier Bay) 
Prince William Sound (Jackpot & Naked Is.) 
Cook Inlet (Kachemak Bay) 
Kodiak Island 
Alaska Peninsula (Semidi, Shumagin, Tanakiak Is.) 
Western Aleutians (Attu, Agattu Is.) 
Kuril Is. 
Bering Sea (Pribilof, St. Lawrence Is.) 
Chukchi Sea (Capes Thompson and Lisburne) 

Avail

able 

4 
18 

6 
5 
* 

20 
25 
30 

0 
30 

9 
0 

17 
0 
0 
0 
0 

*Samples will be obtained from Kittlitz's murrelets opportunistically. 

Needed 

* 
* 

* 
* 
* 

10 
5 
0 

30 
0 

21 
30 
13 
30 
30 
30 
30 

NOTE: Every effort is made to obtain samples non-destructively_ to minimize the need for 
collections, e.g. as feathers or blood samples collected during banding, or from museum 
specimens. 
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