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Oil exposure biomarkers and population trends of Prince William Sound 
marine vertebrates   

 
Brenda Ballachey  

Jim Bodkin 
US Geological Survey 
Alaska Science Center 

 
and 

 
David Irons 

US Fish and Wildlife Service 
Anchorage, Alaska 

 
 

I.  NEED FOR THE PROJECT 
 
A. Statement of Problem 

 
Several years of study indicate lingering oil as a likely constraint to recovery of the 
nearshore ecosystems of western Prince William Sound (Bodkin et al. 2002, Esler et al. 
2002, Peterson et al. 2003, Short et al. 2003).  Specifically, the Nearshore Vertebrate 
Predator study (NVP), conducted from 1995-1999, indicated that vertebrate species in 
oiled areas of western Prince William Sound were exposed to lingering Exxon Valdez oil 
(EVO), based on elevated levels of cytochrome P4501A (CYP1A), an enzyme biomarker 
of aromatic hydrocarbon exposure (Ballachey et al. 2002).  Continuing studies on 
harlequin ducks (through 2002, Bodkin et al. 2003), sea otters (through 2003, Ballachey 
et al. 2003), masked greenlings (through 2000, Jewett et al. 2002) and crescent gunnels 
(through 2002, NOAA ABL unpublished data) demonstrate continued oil exposure, 
although for harlequin ducks and sea otters, values between oiled and unoiled areas 
appear to be converging by the last year of study, suggesting diminishing exposure.  
Collectively, these data provide our best indication of chronic exposure to lingering EVO 
and the potential for lingering oil to be affecting recovery processes.  Possibly, our most 
objective measure of the time when lingering oil may not be considered as a factor 
affecting recovery will be when the CYP1A biomarker values converge between oiled 
and unoiled areas.  
 
We are proposing to conduct a comprehensive evaluation of potential exposure to 
lingering EVO through measurement of the CYP1A biomarker in a suite of vertebrates, 
including 1 mammal (sea otter), 4 bird (harlequin duck, Barrow’s goldeneye, pigeon 
guillemot, and black oystercatcher) and 2 fish (masked greenling and crescent gunnel) 
species that reside and forage in intertidal habitats recognized to serve as reservoirs of 
lingering EVO.  Additionally we will continue to monitor population trends of the birds 
and mammals. 
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B.  Relevance to GEM Program Goals and Scientific Priorities 
 
Recovery of the Prince William Sound ecosystem from the Exxon Valdez oil spill may 
not be considered complete until individuals are no longer exposed to spilled oil.  Species 
of fishes, birds, and mammals that occupy and forage in intertidal habitats incur potential 
exposure to lingering EVO in intertidal sediments and habitats.  The proposed work will 
allow continued evaluation of the status of vertebrate populations that previously 
exhibited exposure to lingering oil, measured by the CYP1A biomarker of hydrocarbon 
exposure and population change.  Further, the proposed collaborative effort will identify 
those nearshore habitats that may be responsible for providing exposure to lingering oil 
and, therefore, where restoration efforts may be of greatest potential benefit to nearshore 
species as a group. 
 
II. PROJECT DESIGN 
 
Study design:  Capture and sample two species of fish (masked greenling and crescent 
gunnel), 4 species of birds (harlequin duck, Barrow’s goldeneye, black oystercatcher, and 
pigeon guillemot) and one mammal (sea otter) at locations in close proximity to known 
oiled intertidal habitats at northern Knight Island (Figure 1), and unoiled  reference areas 
(the sea otter and crescent gunnel samples will be collected and analyzed under a separate 
proposal, but reported on under this proposal).  Each species of bird and mammal will be 
non-destructively sampled for tissues that that will subsequently be analyzed for CYP1A 
values.   
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Figure 1.  Locations of lingering oil patches at northern Knight Island in 2001 and 2003 
(from NOAA Auke Bay Laboratory) 
 
Methods will be used that will provide comparability with previous estimates obtained as 
part of the Nearshore Vertebrate Predator (1995-99) and continuing studies.  Where 
appropriate, alternative methods that potentially provide more sensitive and powerful 
assays will be evaluated. 
 
The populations of birds and sea otters will be assessed in the oiled and unoiled areas of 
PWS to evaluate their population changes.  Methods of surveying will be identical to 
those used for the past 14 years. 
 
A. Objectives 

 
Objective 1.  Obtain tissue samples from a suite of fishes, birds, and a mammal that 
previously exhibited elevated levels of biomarkers of exposure to PAH’s 
  
Ho:   Measured levels of biomarkers of oil exposure do not differ between known oiled 
sites and unoiled sites for each species 

 
Sea otters provide one example of a species that occupies nearshore marine habitats and 
forages to some extent in intertidal habitats where lingering oil deposits are known to 
occur.  Further, sea otters demonstrate, at least through 2002, elevated levels of the 
CYP1A enzyme produced to metabolize hydrocarbons (Fig. 2).  Similar data have been 
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reported for the seven species identified above, with the exception of the Black 
oystercatcher, for which no prior biomarker measures are available.  However, the Black 
oystercatcher is a species with known chronic effects from the spill, and one whose life 
history is strongly tied to residing, foraging, and reproducing in and around the intertidal 
zone. 
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Figure 2.  Relative cytochrome P4501A (CYP1A) content of blood lymphocytes from sea 
otters at oiled northern Knight Island and unoiled Montague Island, July 2002.  (Note:  
mRNA for CYP1A quantified using real time PCR, and expressed in graph as CYP1A 
mRNA relative to mRNA for the housekeeping gene 18SrRNA). 
 
Objective 2.  Assess populations of the four bird species and sea otters in the oiled area 
and the unoiled area of PWS.  Population trends have been be recorded from 1989 to 
2000, data from 2004 and 2005 will be compared to previous trends to determine if 
population trends have changed to reflect the decreasing amounts of oil that have been 
ingested in recent years. 
 
B. Procedural and Scientific Methods 
 
Objective 1.  Monitor exposure to lingering oil in a suite of seven vertebrates known to 
utilize intertidal habitats along the shores of Knight Island. 
 
Birds (Barrow’s goldeneye, black oystercatcher, harlequin duck, pigeon guillemot):  
  
Capture and Sampling: 
Pigeon guillemots and black oystercatchers will be captured in June 2004, using mist 
nets, dip nets and nest traps, and harlequin ducks and Barrow’s goldeneyes will be 
captured during March 2005, using a modified floating mist net trap (Kaiser et al., 1995).  
Capture locations will be as close in proximity to known oiled beaches at northern Knight 
Island as feasible, and in known unoiled reference areas.  Pigeon guillemot captures will 
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be at Naked Island (oiled area) and Jackpot Bay (unoiled area) for repeatability with past 
studies.  Captured birds will be placed under Isofluorane® anesthesia and livers 
surgically biopsied to obtain a small (approximately 0.10 g) sample for CYP1A analysis.  
Immediately following biopsy, liver samples will be placed in a cryogenic vial and frozen 
in liquid nitrogen.  Following recovery from surgery (at least 1 hour), birds will be 
released near their capture site. 
   
Measurement of CYP1A by EROD: 
Frozen liver samples will be shipped to the laboratory of Dr. John Stegeman at the 
Woods Hole Oceanographic Institute for subsequent preparation and analysis.  Individual 
liver pieces will be homogenized in 7 ml final volume homogenizing buffer (0.05 M Tris, 
0.15 M KCl, pH 7.4), and microsomes sedimented by differential centrifugation as 
described previously (Stegeman et al., 1979).  Microsomes will be resuspended in 
approximately 2 ml per g tissue with resuspension buffer (0.05 M Tris, 0.1 mM EDTA, 1 
mM DTT, 20% v/v glycerol, pH 7.4).  Protein will be determined in a 96 well plate using 
the micro- procedure of Smith et al. (1985).  7-Ethoxyresorufin-O-deethylase (EROD), 
the catalytic function of hydrocarbon-inducible CYP1A, will be measured using a kinetic 
modification of the plate-based assay of Kennedy et al. (1993).  EROD activity will be 
determined in duplicate in a 48 well plate at 20° C using a Cytofluor® fluorescent plate 
reader (Millipore, Bedford, MA).  Each well will contain 200 µl consisting of 1µl 
of microsomes (4-15 µg protein), 2 µM 7-ethoxy resorufin in 50 mM Tris buffer, 0.1 M 
NaCl, pH = 7.8.  Catalytic activity will be initiated by the addition of NADPH in buffer 
to a final 1.67 mM concentration.  Fluorescence will be determined at 1 min intervals 
over 6 min, and the linear slope (fluorescence per minute) will be divided by the slope of 
the resorufin product standard curve (fluorescence per pmol) determined under the same 
conditions to yield pmol per minute per mg protein catalytic rates.   
 
Fishes (masked greenling under this proposal; crescent gunnels under separate proposal 
submitted for FY04 by Rice et al. , NOAA ABL):   
 
Collection and sampling: 
Fish will be captured by USGS and Auke Bay Laboratory personnel, in locations close in 
proximity to known oiled beaches in the area of northern Knight Island and adjacent to 
nearby unoiled shorelines.  (Masked greenlings are captured as part of this study 
proposal, and crescent gunnels will be caught as part of the Rice et al. NOAA-ABL 
proposal).  Fish will be deeply anesthetized in Finquel® (MS-222, 300 mg/L), assigned a 
unique sample number, and preserved whole in 10% neutral buffered formalin.  The 
ventral abdominal cavity will be slit open before fixation.  To preserve antigenic structure 
of the CYP1A molecules, after 24 hours the formalin will be decanted and replaced with 
phosphate buffered saline (physiological pH and osmolality).  Tissues will be shipped to 
Dr. Gary Marty at the University of California, Davis, for further processing. 
 
Measurement of CYP1A by immunohistochemistry (IHC): 
Tissues (liver, kidney) will be trimmed into one or two cassettes per fish.  All cassettes 
will be processed routinely into paraffin and sectioned.  At least two sections will be 



Irons, Bodkin, Ballachey: Oil exposure biomarkers and population trends of Prince 
William Sound marine vertebrates. 

 
 

8

made of each block.  One section will be stained routinely using hematoxylin and eosin.  
The other section will be mounted on silanized slides (DAKO Corporation, product code 
3003) to minimize tissue detachment from the slides during the automatic staining 
process. 
 
To measure CYP1A, immunohistochemistry will be performed on formalin fixed paraffin 
embedded 3-�m sections using a standard streptavidin-biotin - HRP detection system.  
The primary antibody will be a mouse anti-fish CYPlA clone C10-7 (a synthetic peptide 
corresponding to a amino acid sequence in rainbow trout CYP1A; Biosense Laboratories, 
Bergen, Norway).  After some initial test runs to optimize the staining method, all 
immunohistochemical stains will be done using an automatic processing machine 
(DAKO Corporation).  All CYP1A scoring will be conducted with neither collection 
location nor exposure history known during analysis. 
 
Staining intensity and occurrence of CYP1A expression will be evaluated 
microscopically for liver tissue from each fish.  Staining intensity and occurrence will be 
scored on a 5-point scale: none (0), very light (1), light (2), moderate (3), or 
strong/widespread (4).  The product of the scores for intensity and occurrence will be 
used for statistical summaries as previously described (Marty et al. 1997).   
Methods used to obtain and analyze tissue samples from each species will be identical to 
previous methods and include sampling liver and blood tissues. 
 
Mammals (sea otters, conducted under separate proposal, #050620): 
 
As in past years, the CYP1A biomarker will be measured using peripheral mononuclear 
blood cells collected by jugular venipuncture (Ballachey et al. 2001, 2003).  The cells are 
isolated from the blood in the field, cryopreserved in liquid nitrogen, and subsequently 
shipped to Purdue University for analyses in the laboratory of Dr. Paul Snyder. 
 
Objective 2.  
 
Survey methodology and design will remain identical to that of post-spill surveys 
conducted by the U. S. Fish and Wildlife Service in 1989, 1990, 1991, (Klosiewski and 
Laing 1994), March and July 1993 (Agler et al. 1994a), March 1994 (Agler et al. 1995a), 
March and July 1996 (Agler and Kendall 1997), March and July 1998 (Lance et al. 
1999), and March and July 2000 (Stephensen et al. 2001).  We will conduct two surveys: 
one during March and another during July 2002.  We will use three 7.7 m fiberglass boats 
traveling at speeds of 10-20 km/hr to survey transects over two 3-week periods.  For each 
survey, two observers will survey a sampling window 100 m on either side, ahead of, and 
above the vessel (Klosiewski and Laing 1994).  When surveying shoreline transects, 
observers will also record sightings on land within 100 m of shore.  Observers will 
sample continuously and use binoculars to aid in species identification.  Observers will 
practice estimating distances with a duck decoy, and radars on the survey vessels will be 
used to assist in determining our distance from land on shoreline transects.  We will 
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survey most transects when wave height is <30 cm, and we will not survey when wave 
height is >60 cm. 
 
We will continue to use a stratified random sampling design containing three strata: 
shoreline, coastal-pelagic, and pelagic (Klosiewski and Laing 1994).  The shoreline 
stratum will consist of waters within 200 m of land.  Irons et al. (1988b) divided this 
stratum, by habitat, into 742 transects with a total area of 820.74 km2.  We will locate 
shoreline transects by geographic features, such as points of land, to facilitate orientation 
in the field and to separate the shoreline by habitat (Irons et al. 1988a,b).  Shoreline 
transects will vary in size, ranging from small islands with <1 km of coastline to sections 
of the mainland with over 30 km of coastline.  Mean transect length will be 5.55 km.  
During winter, we plan to survey 99 shoreline transects, but this number varies among 
years, due to weather conditions and ice blockage.  During summer, we plan to survey 
212 shoreline transects.  All transects were randomly chosen, and the same transects are 
used each survey (Klosiewski and Laing 1994). 
 
To sample the coastal-pelagic and pelagic strata of Prince William Sound, we will divide 
the study area into 5-minute latitude-longitude blocks.  When a block includes >1.8 km of 
shoreline, we will classify it in the coastal-pelagic stratum, and we will classify blocks 
with <1.8 km of shoreline in the pelagic stratum (Klosiewski and Laing 1994).  When 
coastal-pelagic or pelagic blocks intersect the 200 m shoreline stratum, they will be 
truncated to avoid overlap.  We plan to survey 2 north-south transect lines, 200 m wide 
each, located 1 minute inside the east and west boundaries of each coastal-pelagic and 
pelagic block.  We will use Global Positioning Systems and nautical compasses to 
navigate transect lines.  In the coastal-pelagic stratum, we plan to survey <29 blocks in 
the winter and <46 blocks in the summer.  In the pelagic stratum, we plan to survey <25 
blocks during both seasons. 
 
To examine population trends over time and to determine if populations injured by the 
spill are recovering, we will poststratify Prince William Sound into two zones, oiled and 
unoiled, based upon the pattern of oiling by the Exxon Valdez oil spill (Klosiewski and 
Laing 1994).  
 
C.  Data Analysis and Statistical Methods 
 
Objective1. 
 
Data generated in CYP1A assays will be tested for normality and if non-normal, will be 
analyzed using nonparametric tests, or transformed to achieve normality where feasible.   
Because a different CYP1A metric is obtained for sea otters vs. sea birds vs. fishes, 
species groups will be analyzed separately.  The main effect of interest for all species is 
the comparison of areas (oiled vs unoiled).  Depending on our ability to capture close to 
known oiled beaches, we may be able to group individuals within oiled and unoiled areas 
(i.e., by proximity to a specific segment of shoreline) and compare subgroups within each 
area.  ANOVA will be performed to test for area effects.  We will also examine trends in 
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CYP1A over time for species with multiple years of CYP1A measurement (all except 
black oystercatchers), using regression analysis.  Finally we will examine relations 
between individual measures of CYP1A and proximity of individuals to known oiled 
shorelines at the time of capture.      
 
Objective 2. 
 
As in previous surveys (Klosiewski and Laing 1994, Agler et al. 1994a,b,c, 1995a,b, 
Agler and Kendall 1997, Lance et al. 1999, Stephensen et al. 2001), we will use a ratio 
estimator (Cochran 1977) to estimate population abundance.  Shoreline transects will be 
treated as a simple random sample; whereas, the coastal-pelagic and pelagic transects will 
be analyzed as two-stage cluster samples of unequal size (Cochran 1977).  To do this, we 
will estimate the density of birds counted on the combined transects for a block and 
multiply by the area of the sampled block to obtain a population estimate for each block.  
We then will add the estimates from all blocks surveyed and divide by the sum of the 
areas of all blocks surveyed.  We will calculate the population estimate for a stratum by 
multiplying this estimate by the area of all blocks in the strata.  Population estimates for 
each species and for all birds in Prince William Sound will be calculated by adding the 
estimates from the three strata, and we will calculate 95% confidence intervals for these 
estimates from the sum of the variances of each stratum (Klosiewski and Laing 1994). 
 
Population estimates for each species will be combined with other post-oil spill 
population estimates to determine population trends.  We plan to use a homogeneity of 
slopes test (Freud and Littell 1981) to 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.  The log10 of each population estimate will be calculated 
after adding 0.5 to the estimate to prevent effects from using log 0.  Significantly 
different slopes would indicate that population abundance of a species or species group 
changed at different rates.  For species or species groups showing a significant difference 
in slopes or ratios, we will determine the rate of change in each zone by linear regression 
analyses. 
 
D. Description of Study Area  
 
Sampling Locations:  The samples will be collected in western PWS.  Oiled and unoiled 
shoreline segments identified from projects 02585 and 030620 (NOAA and USGS) will 
be targeted for captures of birds and sea otters, and collections of fishes.  Specifically, we 
will focus on Lower Passage (60.501, -148.667) and Bay of Isles (60.400, -148.667) at 
northern Knight Island, to the greatest extent possible depending on availability of 
individuals for capture.  The exception will be pigeon guillemots, which will be captured 
at Naked Island (oiled site) and Jackpot Bay (unoiled site) for consistency with previous 
studies.   
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Populations of birds and sea otters will be assessed throughout PWS. 

 

E.  Coordination and Collaboration with Other Efforts 
This research builds on work performed under the Nearshore Vertebrate Predator project 
(1995-99) and subsequent projects on sea otters and harlequin ducks (primarily //423).  
The proposed work will utilize the results of NOAA/ABL studies to determine the 
persistence, distribution and abundance of residual shoreline oiling in the area of northern 
Knight Island, allowing identification of known oiled shorelines along which to target 
captures.  Collaborations in this project will be with Dr. Dan Esler of Simon Fraser 
University (sea duck captures), Dr. Gary Marty of UC Davis (analyses of CYP1A in fish 
species), Dr. John Stegeman and Bruce Woodin of Woods Hole Oceanographic Institute 
(analyses of CYP1A in bird species) and with NOAA/ABL (supplementary capture of 
masked greenlings).    
 
Data from these surveys would be helpful for the sea otter, harlequin duck, studies.  All 
data will be entered into the North Pacific Pelagic Seabird Database and will be available 
on the web to other scientists, and lay people that would like to see it or use it.  
 
III.  SCHEDULE 
 
A. Project Milestones 
 
Objective 1.  Monitor exposure to lingering oil in a suite of seven vertebrates known to 

utilize intertidal habitats along the shores of Knight Island. 
 Collection of samples to be complete by March 30, 2005; laboratory 

analyses to be complete by December 31, 2005; final report to be completed 
by April 30, 2006.   

 
B.  Measurable Project Tasks 
 
FY 04 3rd quarter:  Obtain samples of black oystercatcher, pigeon guillemots 
 
FY 04 4th quarter:  Obtain samples of crescent gunnels, masked greenling and sea otter 
and collect population data for birds. 
 
FY 05 1st quarter:  Analyze samples collected in FY 04 
        Annual GEM Workshop, Anchorage  
 
FY 05 2nd quarter:  Obtain samples of Barrow’s goldeneye and harlequin ducks and 
collect population data for birds. 
 
FY 05 3rd quarter:  Analyze samples collected in FY 05 and begin preparing report 
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FY 05 4th quarter:  Finalize final report and begin manuscript preparation 
 
IV.  RESPONSIVENESS TO KEY TRUSTEE COUNCIL STRATEGIES 
 
A.  Community Involvement and traditional ecological knowledge (TEK)  
 
We will be available to interact with local communities in meetings to explain and 
discuss the ongoing research in the project and related ones (this effort coordinated with 
project 050620 and new proposed work for FY04 by Rice et al).  Contractual 
arrangements will be sought with members of local communities for vessel charters to 
support capture efforts.    
 
B.  Resource Management Applications 
 
Results of the proposed work, together with results obtained as part of related projects 
040620, 050620, new proposal by Rice et al., and will provide managers with 
information to make better decisions regarding locations of specific shoreline habitats 
with residual oil sufficient to influence the recovery of nearshore vertebrate species, and 
which may be designated for direct restoration activities.  In addition, anticipated results 
of this work will allow managers to identify progress toward reclassification of injured 
species as “recovered” from the 1989 EVOS. 
 
The US Fish and Wildlife Service is responsible for the management of all migratory 
birds, including marine birds. The Service spends 100’s of thousands of dollars annually 
to manage seabirds and waterfowl and to determine population trends.  However there are 
still many species in many areas for which the Service data are lacking.  Simply put the 
Service cannot do it all.  The population trends of the injured birds in Prince William 
Sound are of great importance to the Service, the local people and the scientific 
community at large.  The length of time required for bird populations to recover from oil 
spills has never been well documented for many of the species injured in the EVOS. This 
information is important to the Service for managing birds after future oil spills and for 
general management of many of these species. 
 
V.  PUBLICATIONS AND REPORTS 
 
Annual progress reports will be submitted to the Trustee Council on Sept 1, 2004 and 
Sept 1, 2005.  A final report will be submitted by April 30, 2006.  The suite of species 
included in the evaluation of the CYP1A biomarker provides a unique opportunity to 
determine how broadly the lingering oil is affecting nearshore communities.  Further, 
trends over time will provide an indication of the point at which exposure levels in oiled 
and unoiled areas will converge, indicating no further exposure of biological significance.  
Because of life history differences, this point in time may vary across the species 
included in this study.      
 
VI.  PROFESSIONAL CONFERENCES 
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No funds are requested in this proposal for attending meetings.  
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programs for studying North Pacific coastal marine ecosystems, focusing on sea otter 
populations and their role in structuring coastal marine communities in Alaska.  Current 
research programs encompass three broad objectives, including, 1) designing, developing 
and testing methods to assess the status of sea otter populations, 2) describing processes 
responsible for structuring coastal marine communities, and 3) determining the status of 
recovery of sea otter populations affected by the 1989 Exxon Valdez oil spill in Prince 
William Sound, Alaska.   
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Designing, developing and testing methods to assess the status of sea otter 
populations.  Appropriate conservation and management of sea otter populations 
requires accurate knowledge on the status of populations relative to available 
resources, primarily food and space.  Current projects to evaluate population 
status include measures of abundance (density), age and sex specific fecundity 
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and survival, individual condition and bio-markers, and activity-time budgets.  
Remote sensing devices (time-depth recorders) are currently being tested as a new 
method to estimate time budgets.   
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Exxon Valdez oil spill in Prince William Sound, Alaska.   Natural resources are 
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nation’s largest oil spill, the Exxon Valdez spill of 1989.  Previous methods to 
understand the acute and chronic effects of disturbances at both species and 
ecosystem levels are poorly developed, often leading to uncertainty.  Project 
objectives include developing new tools and approaches to improve our 
understanding of catastrophic perturbations and methods to describe the processes 
of how systems recover and to identify factors that can constrain system recovery. 
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BUDGET JUSTIFICATION FY 2004 
 
 
Project Title: Oil exposure biomarkers and population trends of Prince  
William Sound marine vertebrates. 
 
Irons, Bodkin, and Ballachey, 
 
FY 04 
 
Budget category:  Personnel Amount Requested:  $50.2K 

Request Explanation: A person is needed to lead the project 
(GS13) must possess supervisory skills to govern the activities 
of several subordinate workers and technical skills to analyze 
and interpret the data.  We will need biological technicians to 
assist in capturing the birds.  Capturing activities are labor 
intensive.  The project leader will allocate 3.8 months to the 
project; which includes field preparation, data collection ,data 
analysis and report writing. 

 
 
Budget category:  Travel Amount Requested:  $4.5K 

Request Explanation: Several people will be traveling 
throughout Prince William Sound and will need money for per 
diem.  A tunnel fee is assessed to every vehicle traveling 
through the tunnel near Portage and the truck/boat will make 
several round trips during the study. 

 
 
Budget category:  Contractual Amount Requested:  $80.2K 

Request Explanation: Prince William Sound is large and 
requires extensive travel by boat.  The least expensive method 
of working in the Sound when surgery is taking place is to 
rent a boat large enough to house the field crew and the 
veterinarian and his laboratory.  Most of the contracts are for 
boats used for this purpose.  Additional contracts were let for 
analyses of the samples. 
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Budget category:  
Commodities 

Amount Requested:  $27.4K 

Request Explanation: The largest single item in the 
commodities category is the surgical costs of obtaining a 
sample.   

 
 
Budget category:  Equipment Amount Requested:  $1.0K 

Request Explanation: Most of the equipment needed to 
conduct the survey will be supplied by our organization, 
however, some equipment may fail and need to be replaced.  
We propose $1.0k to cover those costs. 
 

 
 
Budget category:  In-kind 
Contributions 

Amount Contributed:  $31.0K

Contribution Explanation: We will provide the salaries of two 
principal investigators (GS13) for 2 months. The USGS and 
USFWS are supplying much of the equipment needed in the 
field to collect samples and to survey birds. Three boats that 
are owned by FWS/GS will be used.  The standard user fee 
rate of $200 per day per boat has been charged to other 
agencies that have rented the boats from us.  We will use that 
amount to determine the in-kind contribution amount for the 
boats.  Miscellaneous equipment and trucks needed to 
complete the survey is also supplied by FWS. 

 
FY 05 
 
 
Budget category:  Personnel Amount Requested:  $43.8K 

Request Explanation: A person is needed to lead the project 
(GS13) must possess supervisory skills to govern the activities 
of several subordinate workers and technical skills to analyze 
and interpret the data.  We will need biological technicians to 
assist in capturing the birds.  Capturing activities are labor 
intensive.  The project leader will allocate 3.0 months to the 
project; which includes field preparation, data collection ,data 
analysis and report writing. 
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Budget category:  Travel Amount Requested: $0K 

None requested 
 
 
Budget category:  Contractual Amount Requested:  $74.6K 

Request Explanation: Prince William Sound is large and 
requires extensive travel by boat.  The least expensive method 
of working in the Sound when surgery is taking place is to 
rent a boat large enough to house the field crew and the 
veterinarian and his laboratory.  Most of the contracts are for 
boats used for this purpose.  Additional contracts were let for 
analyses of the samples. 

 
 
 
 
 
 
Budget category:  
Commodities 

Amount Requested:  $19.7K 

Request Explanation: The largest single item in the 
commodities category is the fuel of obtaining a sample.   

 
 
Budget category:  Equipment Amount Requested: K 

None requested 
 
 
Budget category:  In-kind 
Contributions 

Amount Contributed:  $47.5K
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Contribution Explanation: We will provide the salaries of two 
principal investigators (GS13) for 2 months. The USGS and 
USFWS are supplying much of the equipment needed in the 
field to collect samples and to survey birds. Three boats that 
are owned by FWS/GS will be used.  The standard user fee 
rate of $200 per day per boat has been charged to other 
agencies that have rented the boats from us.  We will use that 
amount to determine the in-kind contribution amount for the 
boats.  Miscellaneous equipment and trucks needed to 
complete the survey is also supplied by FWS. 
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i i l t i f

CURRENT AND PENDING SUPPORT FORM 
 

The following informat on must be provided for each invest gator and other senior personnel.  Fai ure o provide th s in ormation 
may delay consideration o  this f proposal. 
 Other agencies to which this proposal has been/will be submitted: 
Investigator: Brenda Ballachey, James Bodkin,           None 
     David Irons      No other support anticipated for this work. 

Support: X Current   Pending   Submission Planned in Near Future   *Transfer of Support  
Project/Proposal Title:        Monitor seabird colonies in Prince William Sound and St. Lawrence Island 
      
      
Source of Support:       USFWS (Irons project) 
Total Award Amount:       $65.0K Total Award Period Covered: FY2004 
Location of Project:        Prince William Sound and St. Lawrence Island 
Months of Your Time Committed to the Project:  2  FY04     FY 05       FY06 06 Sumr:  1 

Support: X  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
Project/Proposal Title: Surveys to monitor Marine Birds in PWS
      
      
Source of Support:       EVOSTC (Irons project) 
Total Award Amount:  $175.0 Total Award Period Covered: FY2004 
Location of Project:  PWS 
Months of Your Time Committed to the Project: 2  FY 04  2 FY 05       FY 06 Sumr:  0 
Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
Project/Proposal Title:        
      
      
Source of Support:        
Total Award Amount:  $      Total Award Period Covered:       
Location of Project:        
Months of Your Time Committed to the Project:       FY04        FY 05       FY 06 Sumr:        
Support:  Current   Pending   Submission Planned in Near Future   *Transfer of Support  
Project/Proposal Title:        
      
      
Source of Support:        
Total Award Amount:  $      Total Award Period Covered:       
Location of Project:        
Months of Your Time Committed to the Project:       FY 04      FY 05      FY 06 Sumr:        
*If this project has previously been funded by another entity, please list and furnish information for immediately preceding funding 
period. 

 
(USE ADDITIONAL SHEETS AS NECESSARY) 
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DATA MANAGEMENT 
 

Objective 1 
 
1.  Study Design 
Capture and sample two species of fish (masked greenling and crescent gunnel), 4 species 
of birds (harlequin duck, Barrows goldeneye, black oystercatcher, and pigeon guillemot) 
and one mammal (sea otter) at locations in close proximity to known oiled intertidal 
habitats at northern Knight Island, and reference, or unoiled areas (the sea otter and 
crescent gunnel samples will be collected and analyzed under a separate proposal, but 
reported on under this proposal).  Each species of bird and mammal will be non-
destructively sampled for tissues that that will subsequently be analyzed for CYP1A 
values.  Numbers of samples required are determined by field logistics, availability of 
individuals to be sampled, and available funding. 

2.  Criteria/Acceptable Data Quality 
Sample collection and CYP1A determinations:  The USGS Alaska Science Center’s Sea 
Otter Project has in place a data management plan, developed from the EVOS NVP 
project.  All data will be collected, proofed, and stored under guidelines delineated in the 
DM plan.  The original NVP DM plan included sampling of fishes and birds, so those 
components of the plan will be utilized in this study. 

3.  Metadata 
a.  Metalite Metadata information: 
Identification_Information: 
  Citation: 
    Citation_Information: 
      Originator: USGS Alaska Science Center 
      Publication_Date: 20060415 
      Title: Biomarkers of oil exposure in selected vertebrates using intertidal habitats in 
Prince William Sound, Ballachey, Bodkin, Irons 
      Geospatial_Data_Presentation_Form: map 
      Publication_Information: 
        Publication_Place: Anchorage, Alaska, United States 
        Publisher: USGS 
  Description: 
    Abstract: Datasets created by this project will contain species identification 
information, collection location information, date and time of collection, and results of 
biomarker assays on selected tissues from the individuals sampled. 
    Purpose: The datasets created through the proposed work will allow continued 
evaluation of the state of the vertebrate populations that previously exhibited exposure to 
lingering oil through biomarkers of oil exposure.  Further, they will identify those 
nearshore habitats that may be responsible for providing exposure to lingering oil and, 
therefore, where restoration efforts may be of greatest potential benefit to nearshore 
species as a group 
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  Time_Period_of_Content: 
    Time_Period_Information: 
      Range_of_Dates/Times: 
        Beginning_Date: 20050401 
        Ending_Date: 20060415 
    Currentness_Reference: ground condition 
  Status: 
    Progress: Planned 
    Maintenance_and_Update_Frequency: As needed 
  Spatial_Domain: 
    Bounding_Coordinates: 
      West_Bounding_Coordinate: -147.2 
      East_Bounding_Coordinate: -147.983 
      North_Bounding_Coordinate: 60.75 
      South_Bounding_Coordinate: 60.15 
  Keywords: 
    Theme: 
      Theme_Keyword_Thesaurus: 
      Theme_Keyword: nearshore 
      Theme_Keyword: vertebrate predators 
      Theme_Keyword: oil 
      Theme_Keyword: biomarker 
    Place: 
      Place_Keyword_Thesaurus: 
      Place_Keyword: Prince William Sound 
  Access_Constraints: None 
  Use_Constraints: None 
Spatial_Data_Organization_Information: 
  Direct_Spatial_Reference_Method: Point 
Distribution_Information: 
  Distributor: 
    Contact_Information: 
      Contact_Person_Primary: 
        Contact_Person: James L. Bodkin 
        Contact_Organization: USGS Alaska Science Center 
      Contact_Address: 
        Address_Type: Mailing and Physical Address 
        Address: 
          Alaska Science Center 
          1011 East Tudor Road 
        City: Anchorage 
        State_or_Province: Alaska 
        Postal_Code: 99503 
        Country: United States 
      Contact_Voice_Telephone: 907.786.3550 



Irons, Bodkin, Ballachey: Oil exposure biomarkers and population trends of Prince 
William Sound marine vertebrates. 

 
 

34

      Contact_Facsimile_Telephone: 907.786.3636 
      Contact_Electronic_Mail_Address: james_bodkin@usgs.gov 
  Distribution_Liability: 
Metadata_Reference_Information: 
  Metadata_Date: 20040413 
  Metadata_Contact: 
    Contact_Information: 
      Contact_Person_Primary: 
        Contact_Person: James L. Bodkin 
        Contact_Organization: USGS Alaska Science Center 
      Contact_Address: 
        Address_Type: Mailing and Physical Address 
        Address: 
          Alaska Science Center 
          1011 East Tudor Road 
        City: Anchorage 
        State_or_Province: Alaska 
        Postal_Code: 99503 
        Country: United States 
      Contact_Voice_Telephone: 907.786.3550 
      Contact_Facsimile_Telephone: 907.786.3636 
      Contact_Electronic_Mail_Address: james_bodkin@usgs.gov 
  Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
  Metadata_Standard_Version: FGDC-STD-001-1998 
 
b.  Dataset category:  species specific measurements:  fields:  species code, individual ID, 
date collected, region, site, easting, northing, time, tissue type, analysis type, analysis lab, 
CYP1A, notes.  Additional information pertaining to each individual sampled will either 
be added to this dataset (e.g. sex, age, length, weight, repro status) or stored in its own 
dataset with accompanying metadata. 

4.  Algorithms 
No algorithms will be utilized in this project. 

5.  Sample Collection, Handling, Custody, Storage 
Sample collection and CYP1A determination:  For sea otters, as in past years, the CYP1A 
biomarker will be measured using peripheral mononuclear blood cells (PBMC) collected 
by jugular venipuncture (Ballachey et al. 2001a).  The cells are isolated from the blood in 
the field, cryopreserved in liquid nitrogen, and subsequently shipped to Purdue 
University for analyses in the laboratory of Dr. Paul Snyder.  Sample identifications are 
tied to the otter ID number and collection date that are located on the capture data sheets 
for each individual.  Samples from fish and birds will be collected using protocols 
established during the EVOS NVP project.  All samples requiring freezing are stored in 
liquid nitrogen while in the field and transferred to ultracold (-80) freezers upon return.  
All samples will be shipped to the appropriate analysis labs as soon as possible, using dry 
shippers (liquid nitrogen temperatures, without the liquid). 
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The USGS Alaska Science Center’s Sea Otter Project sample management plan is 
followed in documenting, inventorying, and tracking all samples.  Chain of custody 
forms are used when shipping samples to other facilities for analysis.  Surplus PBMC 
samples are stored at Purdue University.  Surplus serum samples are stored in an 
ultracold freezer at USGS Alaska Science Center.  Any additional samples collected 
during the capture are stored appropriately (frozen or preserved) at USGS Alaska Science 
Center. 

6.  Analytical Instrumentation 
Analytical instruments will not be utilized in this project. 

7.  Data Reduction and Reporting 
CYP1A, Capture/collection, and Blood:  Off the shelf statistical software (e.g. SAS, 
SYSTAT, SigmaStat) will be used for descriptive statistics and simple between areas (oil 
exposed vs non-exposed) comparisons.  A statistical consulting group might be 
contracted if the data warrants. 

Habitat Use:  SAS Statistical software, pre-packaged programs from the TDR 
manufacturer (Wildlife Computers), and ArcInfo or ArcGIS will be used to determine 
home ranges of VHF implanted otters as well as proportion of time spent in proximity to 
lingering oil.    SAS and ArcInfo/ArcGIS will also be used to correlate CYP1A data with 
collection locations for fish and bird species, based on known/published home ranges.  
Further analyses and potential modeling have yet to be determined and will be based on 
results of preliminary data analysis. 

 

Objective 2. 
Data Management and Quality Control Statement 
 
 
Study Design and Statistical Analyses: 
 
Survey methodology and design will remain identical to that of post-spill surveys 
conducted by the U. S. Fish and Wildlife Service in 1989, 1990, 1991, (Klosiewski and 
Laing 1994), March and July 1993 (Agler et al. 1994a), March 1994 (Agler et al. 1995a), 
March and July 1996 (Agler and Kendall 1997), March and July 1998 (Lance et al. 
1999), and March and July 2000 (Stephensen et al. 2001).  We will conduct two surveys: 
one during March and another during July 2002.  We will use three 7.7 m fiberglass boats 
traveling at speeds of 10-20 km/hr to survey transects over two 3-week periods.  For each 
survey, two observers will survey a sampling window 100 m on either side, ahead of, and 
above the vessel (Klosiewski and Laing 1994).  When surveying shoreline transects, 
observers will also record sightings on land within 100 m of shore.  Observers will 
sample continuously and use binoculars to aid in species identification.  Observers will 
practice estimating distances with a duck decoy, and radars on the survey vessels will be 
used to assist in determining our distance from land on shoreline transects.  We will 
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survey most transects when wave height is <30 cm, and we will not survey when wave 
height is >60 cm. 
 
We will continue to use a stratified random sampling design containing three strata: 
shoreline, coastal-pelagic, and pelagic (Klosiewski and Laing 1994).  The shoreline 
stratum will consist of waters within 200 m of land.  Irons et al. (1988b) divided this 
stratum, by habitat, into 742 transects with a total area of 820.74 km2.  We will locate 
shoreline transects by geographic features, such as points of land, to facilitate orientation 
in the field and to separate the shoreline by habitat (Irons et al. 1988a,b).  Shoreline 
transects will vary in size, ranging from small islands with <1 km of coastline to sections 
of the mainland with over 30 km of coastline.  Mean transect length will be 5.55 km.  
During winter, we plan to survey 99 shoreline transects, but this number varies among 
years, due to weather conditions and ice blockage.  During summer, we plan to survey 
212 shoreline transects.  All transects were randomly chosen, and the same transects are 
used each survey (Klosiewski and Laing 1994). 
 
To sample the coastal-pelagic and pelagic strata of Prince William Sound, we will divide 
the study area into 5-minute latitude-longitude blocks.  When a block includes >1.8 km of 
shoreline, we will classify it in the coastal-pelagic stratum, and we will classify blocks 
with <1.8 km of shoreline in the pelagic stratum (Klosiewski and Laing 1994).  When 
coastal-pelagic or pelagic blocks intersect the 200 m shoreline stratum, they will be 
truncated to avoid overlap.  We plan to survey 2 north-south transect lines, 200 m wide 
each, located 1 minute inside the east and west boundaries of each coastal-pelagic and 
pelagic block.  We will use Global Positioning Systems and nautical compasses to 
navigate transect lines.  In the coastal-pelagic stratum, we plan to survey <29 blocks in 
the winter and <46 blocks in the summer.  In the pelagic stratum, we plan to survey <25 
blocks during both seasons. 
 
To examine population trends over time and to determine if populations injured by the 
spill are recovering, we will poststratify Prince William Sound into two zones, oiled and 
unoiled, based upon the pattern of oiling by the Exxon Valdez oil spill (Klosiewski and 
Laing 1994).  
 
 
As in previous surveys (Klosiewski and Laing 1994, Agler et al. 1994a,b,c, 1995a,b, 
Agler and Kendall 1997, Lance et al. 1999, Stephensen et al. 2001), we will use a ratio 
estimator (Cochran 1977) to estimate population abundance.  Shoreline transects will be 
treated as a simple random sample; whereas, the coastal-pelagic and pelagic transects will 
be analyzed as two-stage cluster samples of unequal size (Cochran 1977).  To do this, we 
will estimate the density of birds counted on the combined transects for a block and 
multiply by the area of the sampled block to obtain a population estimate for each block.  
We then will add the estimates from all blocks surveyed and divide by the sum of the 
areas of all blocks surveyed.  We will calculate the population estimate for a stratum by 
multiplying this estimate by the area of all blocks in the strata.  Population estimates for 
each species and for all birds in Prince William Sound will be calculated by adding the 
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estimates from the three strata, and we will calculate 95% confidence intervals for these 
estimates from the sum of the variances of each stratum (Klosiewski and Laing 1994). 
 
Population estimates for each species will be combined with other post-oil spill 
population estimates to determine population trends.  We plan to use a homogeneity of 
slopes test (Freud and Littell 1981) to 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.  The log10 of each population estimate will be calculated 
after adding 0.5 to the estimate to prevent effects from using log 0.  Significantly 
different slopes would indicate that population abundance of a species or species group 
changed at different rates.  For species or species groups showing a significant difference 
in slopes or ratios, we will determine the rate of change in each zone by linear regression 
analyses. 
 
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. 1) and when the CV = 0.13 (the 
mean summer CV for Brachyramphus murrelets, an injured species; Fig. 3).  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 
55% with the 7 surveys completed to date (Fig 1).  The probability would increase to ~ 
71% in 2004 (8 surveys).  If 10 surveys were completed the probability would be 92%.  
For murrelets the power to detect a 10% change is now 95% (Fig. 3).  This would 
increase to 100% with the completion of the 2004 surveys (Fig. 3). 
 
Metadata Form: 
 
Below is a copy of  the North Pacific Pelagic Seabird Database metadata form which 
conforms to the FGDC standards. 
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Our data fit into your Taxonomic Sampling category. The fields associated with our data can be found in 
the list below: 
 
Lat., Lon, hour, minute, second, year, month, day, record number, type, distance, depth, species, number, 
behavior, side, transect, obs cond., weather, direction, wind, vessel, seas, in obs, out obs, salinity, air temp, 
water temp. 
 
All data will be used as it was collected, that is not reduced, although species numbers will be averaged for 
the individual transects and will analyzed as discussed earlier in this section. Paradox or Access will be 
used with SAS to do analyses. 
 
 
 



Outline and budget for new EVOS lingering oil proposal 
 
Title:  Biomarkers of oil exposure in selected vertebrates using intertidal habitats in 
Prince William Sound 
 
Authors; Brenda Ballachey, Dave Irons and Jim Bodkin 
 
Justification:  Several years of study indicate lingering oil as a likely constraint to 
recovery of the nearshore ecosystems of western Prince William Sound (Bodkin et al. 
2002, Esler et al. 2002, Peterson et al. 2003).  Specifically, through at least 1998, sea 
otters and harlequin ducks from heavily oiled Knight Island exhibited significantly 
elevated levels of the cytochrome P4501A enzyme used to metabolize PAH’s, compared 
to reference areas.  Similar data collected during 2000-2003 identified continued 
differences in P450 measures, but at least for harlequin ducks, values had appeared to 
converge between oiled and unoiled areas by 2003.  These data provide possibly our best 
indication of the potential for lingering oil to be affecting recovery processes, and as 
values converge, possibly our most objective definition of when lingering oil may not be 
considered as a factor affecting recovery.  We are proposing to conduct a comprehensive 
evaluation of potential exposure through the P450 biomarker, to a suite of mammals, 
birds and fishes that reside and forage in intertidal habitats recognized to serve as 
reservoirs of lingering Exxon Valdez oil.   
 
Study design:  Capture and sample two species of fish (masked greenling and crescent 
gunnel), 4 birds (harlequin duck, goldeneye, black oystercatcher, and pigeon guillemot) 
and one mammal (sea otter) at location in close proximity to known oiled intertidal 
habitats at northern Knight Island, and reference areas (the sea otter and gunnel samples 
will be collected and analyzed under a separate proposal).  Each species will be non-
destructively sampled for tissues that that will subsequently be analyzed for P450 values.  
Methods will be used that will provide comparability with previous estimates, but may 
also include alternative methods that potentially provide more sensitive and powerful 
assays. 
 
From here down is nuts and bolts of what we proposed: 
 
Sample 60 individual from each of 5 species (greenling, hadu, bago, bloy and pigu), 
cost est.  200/sample x 300 = 60K  (we originally proposed 4 birds and 3 fish with 40 
samples each for 280 K but feel more samples on fewer species would be a better 
approach). 
 
Bloy, pigu, and fish sampling would take place in June 04    
Duck sampling would take place in March 05 
   
Brenda Ballachey would be the PI, responsible for study design, selecting and contracting 
for analyses and data analysis, interpretation and reporting. 
 
Dave Irons would be the PI for tissue acquisition and surveys of bird populations. 



Jim Bodkin is the 3rd wheel. 
 
Budget:  We received preliminary approval for $302,500 that includes 9% GA (leaving 
$277,522 for operations. 
 
Salary       
Ballachey  30K   
Irons          20K  (capture salaries, 3 technicians for 8 weeks) 
 
Sample analysis 
300 samples @ $200 ea = 60K 
 
Vessel charters 
40 d @ 2K/d  =  80K 
 
Population survey (spring 05) 
87K  
 
Total 277K 
 



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

PROPOSED TRUSTEE AGENCY TOTALS (FY 04-06
ADEC ADF&G ADNR USFS DO

$328.

Budget Category: Proposed Proposed Proposed TOTAL
FY 04 FY 05 FY 06 PROPOSED

Personnel $50.2 $43.8 $0.0 $94.0
Travel $4.5 $0.0 $0.0 $4.5
Contractual $80.2 $74.6 $0.0 $154.8
Commodities $27.4 $19.7 $0.0 $47.1
Equipment $1.0 $0.0 $0.0 $1.0

Subtotal $163.3 $138.1 $0.0 $301.4
General Administration (9% of subtotal) $14.7 $12.4 $0.0 $27.1

Project Total $178.0 $150.5 $0.0 $328.5

Date Prepared: revised 5/18/04

Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Lead Agency:  DOI--USGS

Cost-share Funds:
USGS:
Salary  Bodkin 1 month FY04 :  $9K                                                       Note: Money from EVOSTC is to 
be split between
Salary Bodkin 1.5 months FY 05:  $13.5K                                              USGS and USFWS as follows
Salary Bodkin 1 month FY 06:  $9K                                                          FY 04      USFWS -- $108.7K
Vessel use FY04 and FY05:  $4K                                                              FY04       USGS    -- $69.3K
Equipment and facilities, FY 04 and FY 05:  $12K
FWS:                                                                                                                     
Salary  Irons 1 month FY04 :  $8K                                                               FY 05     USFWS  -- $  43.1K
Salary Irons  2 months FY 05:  $16K                                                           FY 05      USGS     -- $ 107.5K
Salary  Irons 1 month FY06 :  $8K
Vessel use FY04 and FY05:  $12K
E i t d f iliti FY 04 d FY 05 $8K

FY 04-
05
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Proposed Proposed Proposed TOTAL
Budget Category: FY 04 FY 05 FY 06 PROPOSED

Personnel $30.4 $24.0 $0.0 $54.4
Travel $0.0 $0.0 $0.0 $0.0
Contractual $15.2 $74.6 $0.0 $89.8
Commodities $18.0 $0.0 $0.0 $18.0
Equipment $0.0 $0.0 $0.0 $0.0

Subtotal $63.6 $98.6 $0.0 $162.2
General Administration (9% of subtotal) $5.7 $8.9 $0.0 $14.6

Project Total $69.3 $107.5 $0.0 $176.8

Cost-share Funds:
In this box, identify non-EVOS funds or in-kind contributions used as cost-share for the work in this 
proposal.   List the amount of funds, the source of funds, and the purpose for which the funds will be 
used.  Do not include funds that are not directly and specifically related to the work being proposed in this 
proposal. 

Cost-share Funds:
USGS:
Salary  Bodkin 1 month FY04 :  $9K                                                       
Salary Bodkin 1.5 months FY 05:  $13.5K                                              
Salary Bodkin 1 month FY 06:  $9K                                                        
Vessel use FY04 and FY05:  $4K                                                           
Equipment and facilities, FY 04 and FY 05:  $12K

FY 04
Project Number: 040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS

2 of 21



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

Brenda Ballachey Research Physiologist GS 13/1 3.8 8.0

Subtotal 3.8 8.0 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Travel Tot

FY 04
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

Masked greenlings, IHC assays at UCD (Marty),  80 @ $40
Bird EROD assays, WHOI, 100 @ $120

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

Surgical costs - 180 birds @ $100 each

Commodities Tot

FY 04
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number Un
Description of Units Pric

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

Most of the equipment used in the field is owned by the USGS and FWS

FY 04
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

Brenda Ballachey Research Physiologist 13 3.0 8.0

Subtotal 3.0 8.0 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Travel Tot

FY 05
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

Dr. Dan Esler, Simon Fraser University
boat charter $45 K
personnel $15.5K
travel  $3.0K
supplies $1.5K

Bird EROD assays, WHOI, 80 @ $120 each

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

Commodities Tot

FY 05
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number U
Description of Units Pri

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

FY 05
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

Subtotal 0.0 0.0 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Travel Tot

FY 06
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS  
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

Commodities Tot

FY 06
Project Number:  040774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency A:  USGS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number U
Description of Units Pri

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

FY 06
Project Number:  
Project Title:  
Agency A:  
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Proposed Proposed Proposed TOTAL
Budget Category: FY 04 FY 05 FY 06 PROPOSED

Personnel $19.8 $19.8 $0.0 $39.6
Travel $4.5 $0.0 $0.0 $4.5
Contractual $65.0 $0.0 $0.0 $65.0
Commodities $9.4 $19.7 $0.0 $29.1
Equipment $1.0 $0.0 $0.0 $1.0

Subtotal $99.7 $39.5 $0.0 $139.2
General Administration (9% of subtotal) $9.0 $3.6 $0.0 $12.5

Project Total $108.7 $43.1 $0.0 $151.7

Other Funds

Cost-share Funds:
In this box, identify non-EVOS funds or in-kind contributions used as cost-share for the work in this 
proposal.   List the amount of funds, the source of funds, and the purpose for which the funds will be 
used.  Do not include funds that are not directly and specifically related to the work being proposed in this 
proposal. 

Cost-share Funds:
FWS:                                                                                                                     
Salary  Irons 1 month FY04 :  $8K                                                               
Salary Irons  2 months FY 05:  $16K                                                           
Salary  Irons 1 month FY06 :  $8K
Vessel use FY04 and FY05:  $12K
Equipment and facilities, FY 04 and FY 05:  $8K

FY 04-
06

Project Number:  Project Number:  40774
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

TBD biotechnicians summer 5 and 6 6.0 3.3
capture

Subtotal 6.0 3.3 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Per diem (camp rate), 8 people, 30 days summer capture 240 3
Per diem (travel rate), 8 people, 4 days summer caputre 32 118

Travel Tot

FY 04
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

Vessel charter for summer bird captures   30 days in June 2004 @ $2K per day

Dr. Greg Golet (summer bird capture)

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

Scheduled equipment maintenance summer capture

Scientific supplies (batteries for radios and other equipment, waterproof notebooks and paper, wind gauges)
Boat fuel (10 gal/boat/day) 60 boat days @ $3.00/gal summer capture

Commodities Tot

FY 04
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number Un
Description of Units Pric

Emergency replacement of equipment

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

Most of the equipment used in the field is owned by FWS and USGS

FY 04
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

TBD for winter surveys biotechnicans 5 and 6 6.0 3.3

Subtotal 6.0 3.3 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Travel Tot

FY 05
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

WINTER SURVEYS:
Boat fuel (70 gal/day/boat) 60 boat-days/winter; @ $3.00/gal
Outboard oil (4 gal/boat/survey) 3 boats, 1 survey @ $12.00/gal
Food ($15.00/person/day) 9 people for 30 days/winter
Rain gear, rubber boots and gloves for 6 people @ $200/person
Scientific supplies (batteries for radios and other equipment, waterproof notebooks and paper, wind gauges

Commodities Tot

FY 05
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS

17 of 21



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number Un
Description of Units Pric

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

FY 05
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Personnel Costs: GS/Range/ Months Monthly
Name Description Step Budgeted Costs Overtim

Subtotal 0.0 0.0 0
Personnel Tot

Travel Costs: Ticket Round Total Da
Description Price Trips Days Per Die

Travel Tot

FY 06
Project Title:  Oil exposure biomarkers and 
population trends of PWS marine vertebrates
Agency B:  FWS
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

Contractual Costs:
Description

If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Tot
Commodities Costs:
Description

Commodities Tot

FY 06
Project Number:  
Project Title:  
Agency B:  
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL 
DETAILED BUDGET FORM FY 05- FY 07

New Equipment Purchases: Number Un
Description of Units Pric

New Equipment Tot
Existing Equipment Usage: Numb
Description of Un

FY 06
Project Number:  
Project Title:  
Agency B:  
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