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ABSTRACTS 
 
RADIO TRANSMITTER EFFECTS ON BREEDING 
CASSIN’S AUKLETS AT THE CALIFORNIA CHANNEL 
ISLANDS {Poster} 
 
Joshua T. Ackerman*1, Josh Adams1,2, John Y. Takekawa1, 
Harry R. Carter3, Darrell L. Whitworth3, Scott H. Newman4, 
Richard T. Golightly3 and Dennis L. Orthmeyer5, 1U.S. 
Geological Survey, Western Ecological Research Center, San 
Francisco Bay Estuary Field Station, P.O. Box 2012, Vallejo 
CA 94592 USA, jackerman@usgs.gov; 2Moss Landing Marine 
Laboratories, 8272 Moss Landing Road, Moss Landing CA 
95093 USA; 3Department of Wildlife, Humboldt State 
University, Arcata CA 95521 USA; 4Wildlife Health Center, 
School of Veterinary Medicine, University of California, Davis 
CA 95616 USA; 5U.S. Geological Survey, Western Ecological 
Research Center, Dixon Field Station, 6924 Tremont Road, 
Dixon CA 95620 USA 
 
 We examined whether radio transmitters adversely 
affected the reproductive performance of Cassin’s Auklets 
(Ptychoramphus aleuticus) breeding on the California 
Channel Islands, USA, during 1999, 2000, and 2001. We 
attached external radio transmitters to one partner in 108 
Cassin’s Auklet pairs and to both partners in 7 pairs after 
nest initiation, and used 131 unmarked, but handled, pairs 
as controls. We statistically controlled for the potential 
effects of year, nest type, and hatching date. Compared to 
alpha chicks raised by radio-marked pairs, alpha chicks 
raised by unmarked pairs had faster mass growth rates 
(1.95 ± 0.30 g d-1 vs. 3.37 ± 0.53 g d-1, respectively), faster 
wing growth rates (2.46 ± 0.10 mm d-1 vs. 2.85 ± 0.05 mm d-

1), greater peak fledging masses (118.9 ± 3.5 g vs. 148.3 ± 2.4 
g), and higher fledging success (61% vs. 90%). Fledging 
success was reduced more when we radio-marked the male 
(50% fledged) than the female partner (77% fledged). 
Furthermore, after fledging an alpha chick, unmarked pairs 
were significantly more likely to initiate a second clutch 
(radio-marked: 7%, unmarked: 39%) and tended to hatch a 
second egg (radio-marked: 4%, unmarked: 25%) and fledge a 
second (beta) chick (radio-marked: 4%, unmarked: 18%) 
more often than radio-marked pairs. We re-sighted 12 radio-
marked individuals nesting during a subsequent breeding 
season; each bird had shed its transmitter and healed the 
site of attachment. We suggest caution in using telemetry to 
evaluate the reproductive performance of alcids, but 
marking only females may minimize adverse effects. 
 
 
DAILY TEMPORAL PATTERNS OF INLAND MARBLED 
MURRELET FLIGHTS IN NORTHERN CALIFORNIA 
 
Brian Acord*, Richard Golightly, and Percy Hebert, 
Department of Wildlife, Humboldt State University, Arcata 
CA 95521 USA, bca4@humboldt.edu 
 
 Both nesting and non-nesting Marbled Murrelets 
(Brachyramphus marmoratus) routinely fly into forested 
nesting habitat during the breeding season in northern 
California. However, few data exist on the temporal 

differences of daily flights of Marbled Murrelets. We tested 
the hypotheses that breeding status or sex affects the daily 
timing and duration of inland Marbled Murrelet flights. 
Murrelets were captured at-sea and radio-tagged in April 
and May 2001 (n = 23), 2002 (n = 44), and 2003 (n = 35) 
near Redwood National and State Parks, California. 
Automated remote telemetry recording stations and mobile 
human-operated telemetry were used to detect the inland 
flights of Marbled Murrelets. The number of murrelets 
initiating nests in 2001, 2002, and 2003 were 5, 21, and 8, 
respectively. The number of non-nesting murrelets detected 
inland in 2001, 2002, and 2003 were 14, 14, and 16, 
respectively. We compared the difference in initial detection 
of daily inland flight times and the duration of daily inland 
flights of nesting versus non-nesting murrelets and of males 
versus females. Preliminary analysis indicates that there is 
no difference in initial daily flight times or durations 
between nesting and non-nesting Marbled Murrelets and 
between male and female murrelets.  
 
 
OCEAN HABITAT OF CASSIN’S AUKLET: 
INTEGRATING LOCATIONS AT SEA WITH 
ENVIRONMENTAL VARIABLES OFF SOUTHERN 
CALIFORNIA 
 
Josh Adams*1,2, John Y. Takekawa1, and Harry R. Carter3,4, 
1U.S. Geological Survey, Western Ecological Research 
Center, San Francisco Bay Estuary Field Station, P.O. Box 
2012, Vallejo CA 94592 USA, josh_adams@usgs.gov; 2Moss 
Landing Marine Laboratories, 8272 Moss Landing Road, 
Moss Landing CA 95093 USA; 3Department of Wildlife, 
Humboldt State University, Arcata CA 95521 USA; 
4Present address: 5700 Arcadia Road, Apt. #219, Richmond 
BC V6X 2G9 CANADA 
 
 A fundamental tenet of ecology involves quantifying 
relationships between the distribution of animals in space 
and time, and environmental factors that define their 
habitats. Habitat studies of mobile marine predators, 
however, must overcome analytic difficulties associated with 
the dynamic nature of marine habitat features that are 
constantly modified by wind, currents, and mixing of unique 
water masses. We examined habitat site selection of radio-
marked Cassin’s Auklets (Ptychoramphus aleuticus) 
provisioning chicks on Prince Island in the California 
Channel Islands in 1999-2001. We used a matched-pairs 
logistic regression to quantify the effects on auklet 
occurrence of static (bathymetry) and dynamic habitat 
variables (AVHRR sea surface temperature, SST gradients, 
SeaWiFS derived surface chlorophyll a concentrations and 
gradients). We constructed multiple candidate models with 
6 environmental variables and included season as an 
interaction term with chlorophyll, temperature, and depth. 
We included distance to colony in all models to control for 
colony-restricted foraging movements. We evaluated models 
with Akaike’s Information Criterion (AIC). Auklets selected 
anomalously cool water, with elevated chlorophyll 
concentrations and gradients; however, they did not appear 
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to respond to SST gradients. Auklets were more likely to be 
located near the 200-m shelf-break but were located in 
deeper water during late-season chick-rearing. Thus, 
satellite data combined with matched-pairs logistic 
regression provided a unique approach to quantify seabird 
habitat selection in a dynamic marine environment. 
 
 
DETERMINANTS OF HERRING GULL FORAGING 
ACTIVITY AND SUCCESS WITHIN AN ARCTIC 
COMMON EIDER COLONY 
 
Karel Allard*1, H. Grant Gilchrist2, and Antony Diamond1, 
1Atlantic Cooperative Wildlife Ecology Research Network, 
P.O. Box 45111, University of New Brunswick, Fredericton 
NB E3B 6E1 CANADA, karel.allard@unb.ca; 2Canadian 
Wildlife Service, National Wildlife Research Centre, 1125 
Colonel By Drive, Raven Road, Carleton University, Ottawa 
ON K1A 0H3 CANADA 
 
 The reproductive success of many colonial nesting birds 
is partly determined by loss of eggs and young to avian 
predators that nest within colonies. However, few studies 
directly examine how variation in foraging constraints of 
avian predators influences predation rates. We investigated 
the ecology of Herring Gulls (Larus argentatus) foraging 
within a Common Eider (Somateria mollissima) colony in 
the Canadian Arctic from 1997 to 2002. Specifically, we 
quantified how Herring Gull numbers, search rate, search 
mode, and attack success varied with weather, tide, 
available light, reproductive phenology of eiders, and eider 
nesting density. Herring Gulls did not force incubating hens 
off their nests, but instead, took eggs only from unattended 
nests. Eider hens actively defended their nests from gulls 
searching on foot, and indirectly defended nests of 
neighbours. Consequently, Herring Gulls foraged more 
intensively and were most successful during eider egg-
laying when hen nest attendance was most sporadic. Rates 
of aerial searches and successful predation events calculated 
per hectare (number of eggs taken/hr/ha) were greatest 
during windy conditions and in areas of high eider nest 
densities. Conversely, when controlled for density by 
calculating rates per 100 nests (number of eggs 
taken/hr/100 nests) aerial search and predation rates were 
greatest in areas of low eider nest densities. The probability 
of a gull being attacked by eiders while searching on foot 
also increased with eider nest density. Results suggest risk 
of injury may play an important role in modulating predator 
efforts to maximize the trade-off between energy gains and 
foraging costs. 
 
 
SEABIRDS AS SENTINELS OF EMERGING DISEASES 
AND MARINE ECOSYSTEM HEALTH  
 
A. Alonso Aguirre* and Scott H. Newman, Wildlife Trust, 61 
Route 9W, Palisades NY 10964 USA, 
aguirre@wildlifetrust.org 
 
 Methods to assess marine ecosystem health are grossly 
lacking and a system to monitor and gauge marine health 
threats linked to conservation and management policies is 

needed. Emerging infectious diseases, mass morbidity or 
mortality events, harmful algal blooms, and anomalous 
changes in seabird distribution and abundance -- 
occurrences which can be defined as major marine ecological 
disturbances -- may signal a decline in ecosystem health. 
Emerging infectious diseases such as West Nile Virus in 
white pelicans, the reemergence of Exotic Newcastle’s 
Disease in cormorants, and a uniquely transmitted form of 
botulism in pelicans and grebes demonstrate how 
vulnerable large numbers of individuals are to diseases; a 
symptom of seabird natural history which results in large 
segments of populations congregating into small geographic 
zones annually for breeding or foraging purposes. Harmful 
algal blooms or domoic acid poisoning in pelicans, and large-
scale oil spills affecting seabirds of many species represent 
several examples of seabird health threats linked to human 
activities and in particular, habitat degradation, loss of 
biodiversity and biomass, climate change, pollution, 
agricultural activities, and commercial fisheries. Sentinel 
species are the proverbial “canaries in the mineshaft” and 
seabirds clearly indicate the health and condition of the 
marine ecosystems. The sentinel species concept can be 
useful for providing an “early warning” system for emerging 
diseases or to monitor the course of disease related activities 
requiring prevention, remediation or control. We have 
identified a number of critical research needs and 
opportunities for transdisciplinary international 
collaboration that could help advance the use of seabirds as 
sentinel species to monitor marine ecosystem health. 
 
 
THE LEAST TERN ON THE PENINSULA OF BAJA 
CALIFORNIA: RESULTS FROM 2002 AND 2003 
BREEDING SEASONS {Poster} 
 
Edgar Amador*1, Eduardo Palacios2, Salvador González-
Guzmán3, and Renato Mendoza-Salgado1, 1Centro de 
Investigaciones Biológicas del Noroeste, S.C. Apdo. Postal 
128, La Paz BCS 23000 MÉXICO, eamador@cibnor.mx; 
2Centro de Investigación Científica y Educación Superior de 
Ensenada, Unidad La Paz, Miraflores 334, La Paz BCS 
23050 MÉXICO; 3Universidad Autónoma de Baja 
California, Facultad de Ciencias, Ensenada, BC MÉXICO 
 
 The Least Tern (Sterna antillarum) is a neotropical 
migratory seabird that is considered endangered both in 
Mexico and the United States. It breeds in coastal wetland 
habitats along the Pacific coast from San Francisco, 
California, (USA) to Chiapas (México). During the 2002 and 
2003 breeding seasons, we surveyed historical, potential, 
and current nesting sites to determine population changes, 
conservation problems, and conservation status of this 
species on the peninsula of Baja California. We compared 
current data with that in the literature. Presumably, the 
subspecies S. a. browni breeds on the west coast of the Baja 
California peninsula south to Bahía Magdalena, whereas 
another subspecies, not yet defined by taxonomists, occurs 
on the east coast of the peninsula. In total, 60 nesting sites 
have been reported for the peninsula. During 2002, only 17 
(including 5 new) colonies were active, whereas in 2003, 21 
(including 5 new) colonies were active. Clutch size was 
rather small during both years and was independent of 
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latitude. Human disturbance along with high tide flooding 
of nesting sites were the principal factors that limited 
breeding success in most colonies. We conclude that the 
nesting population of the California subspecies is very small 
in Mexico (324 breeding pairs), its nesting habitat is 
threatened by coastal development along the Pacific coast of 
the Baja California peninsula, and that human disturbance 
on the colonies is intense and increasing. Its status is 
critical; it should continue being listed as endangered and a 
management plan must be implemented. 
 
 
BIOGEOGRAPHIC PERSPECTIVE AND POPULATION 
ESTIMATES OF THE CALIFORNIA BROWN PELICAN: 
TOWARD A RANGE-WIDE DATA BASE 
 
Daniel W. Anderson*1, James O. Keith2, Franklin Gress3, 
Eduardo Palacios4, Charles J. Henny5, and Carlos Godinez6, 
1Department Wildlife, Fish, & Conservation Biology, 
University of California, Davis CA 95616 USA, 
dwanderson@ucdavis.edu; 28027 E. Phillips Circle, 
Centennial CO 80112 USA; 3California Institute of 
Environmental Science, 3408 Whaler Ave., Davis CA 95616 
USA; 4CICESE Unidad La Paz, Miraflores 334 e/Mulege y 
La Paz, Fracc. Bella Vista, La Paz BCS 23050 MÉXICO; 
5USGS (BRD), 3200 SW Jefferson Way, Corvallis OR 97331 
USA; 6SEMARNAT, Islas del Golfo de California, Zona de 
Reserva y Refugio de Aves Migratorias y Fauna Silvestre, 
Calle del Puerto #375, Altos 25, Fracc. Playa Ensenada, 
Ensenada BCN MÉXICO 
 
 Based largely on geographic separation and shared life-
history characteristics, four sub-populations within the 
range of the California subspecies metapopulation of 
Pelecanus occidentalis californicus were previously defined 
in the California Brown Pelican Recovery Plan of the 
USFWS (1983): the Southern California Bight (SCB) 
population, the Southwest Baja California Coastal (BCC) 
population, the Gulf of California (GOC) population, and the 
Mexican Mainland (MML) population, extending south to 
Central America. During intensive studies in two of these 
sub-populations (SCB and GOC), we have attempted to 
locate every breeding colony within the range of P. o. 
californicus and to obtain estimates of their size and other 
demographic characteristics, through: (1) literature 
searches, (2) interviews with knowledgeable personnel in 
various local areas, and (3) opportunistic ground and aerial 
surveys as opportunity and funding became available. From 
1970 through 2002, we have located essentially every 
breeding colony within the subspecies’ range and are 
currently preparing a colony-catalogue as baseline for future 
range-wide and local management options and decisions. 
The maximum (non-El Niño year) meta-population size of 
this subspecies is currently estimated as about 65,000 
breeding pairs (6,000 SCB, 4,000 BCC, 40,000 GOC, and 
15,000 MML), but this is based on data now over 10 years 
old. We briefly discuss ecological and behavioral differences 
throughout the range, as well as conservation-related 
habitat features and outside threats. There are proposals to 
de-list or down-list this subspecies, and although we agree 
with a status re-classification under the Endangered 
Species Act, we recommend that before any decisions are 

made, a single, complete, and range-wide survey of breeding 
colonies (in a non-El Niño year) be conducted, involving both 
US and Mexican agencies, as well as the State of California. 
 
 
ANCHOVY FOR DINNER AGAIN? IMPORTANCE OF 
MARINE FORAGE FISHES TO THE NESTING SUCCESS 
OF CASPIAN TERNS IN THE COLUMBIA RIVER 
ESTUARY 
 
Scott K. Anderson*1, Daniel D. Roby1, Donald E. Lyons1, and 
Ken Collis2. 1U.S. Geological Survey – Oregon Cooperative 
Fish and Wildlife Research Unit, Oregon State University, 
Department of Fisheries and Wildlife, 104 Nash Hall, 
Corvallis OR 97331 USA, 
Scott.Anderson@lifetime.oregonstate.edu; 2Real Time 
Research, 201 Yellowtail Hawk Ave., Bend OR 97701 USA 
 
 The diet of Caspian Terns (Sterna caspia) nesting at the 
largest colony in the world on East Sand Island in the 
Columbia River estuary consists primarily of marine forage 
fishes and out-migrating juvenile salmonids (Oncorhynchus 
spp.), some of which are listed under the Endangered Species 
Act. We investigated how foraging distribution and colony 
attendance of Caspian Terns related to prey availability and 
nesting success at this colony during two breeding seasons. 
Foraging distance from the colony averaged 38% greater and 
foraging trip duration averaged 40% longer in the year of 
lower marine forage fish availability. Daytime colony 
attendance was 41% lower (37.0% of the day), and nesting 
success was 59% lower (0.57 young fledged pair-1) in the year 
of lower marine forage fish availability. In the year of higher 
marine forage fish availability, foraging trips resulting in 
delivery of juvenile salmonids averaged 68% longer than 
those resulting in delivery of schooling marine forage fishes, 
indicating higher relative availability of marine prey. During 
the year of lower availability of marine prey, nesting success 
was apparently limited by lower colony attendance and longer 
foraging trips, resulting in increased chick mortality from 
predation, exposure, starvation, and aggression from con-
specific adults. Annual and decadal fluctuations in local 
abundance of marine prey may significantly influence the 
nesting success of a large proportion of Pacific Coast Caspian 
Terns and their consumption of Columbia River Basin 
juvenile salmonids. 
 
 
PROVISIONING BY RED-THROATED LOONS: A 
SEABIRD IN DISGUISE? 
 
Jeffrey R. Ball*1, Daniel Esler1, Joel A. Schmutz2, and 
Ronald C. Ydenberg1, 1Centre for Wildlife Ecology, 8888 
University Drive, Simon Fraser University, Burnaby BC 
V5A 1S6 CANADA, jrball@sfu.ca; 2U.S. Geological Survey, 
Alaska Science Center, 1011 East Tudor Road, Anchorage 
AK 99503 USA 
 
 Red-throated Loons (Gavia stellata) breed in arctic and 
subarctic coastal regions. Broods are raised on small ponds 
by both parents, which travel to nearby marine waters to 
collect and return with a single fish. This reliance on the 
marine environment during brood rearing is very similar to 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

38 

seabirds, and differs from other loon species, which 
provision from the nest pond. In Alaska, the similarity to 
seabirds extends to population trends; like many seabirds, 
Red-throated Loon numbers have declined dramatically 
over the past quarter century. Seabird declines have been 
linked to broad regime shifts that affect quantity and 
quality of prey delivered to chicks, and we initiated this 
study on the Yukon-Kuskokwim Delta, Alaska to determine 
whether a similar mechanism might be acting on Red-
throated Loons. We found that species composition of 
delivered prey differed between the 2002 and 2003 seasons. 
Despite differences in prey type, estimates of energy 
delivery rate and delivery frequency did not differ between 
years and there was no difference in brood survival or 
growth. These data suggest that parents can adjust 
provisioning to accommodate some changes in fish 
communities. Therefore, if prey-based changes were 
responsible for historic population declines, those changes 
would have to be more drastic than the interannual 
variation we documented. 
 
 
TEMPORAL TRENDS IN DISTRIBUTION AND 
ABSOLUTE ABUNDANCE FOR OCEANIC SEABIRDS IN 
THE TROPICAL PACIFIC  
 
Lisa T. Ballance*1, Larry B. Spear2, and Robert L. Pitman1, 
1Ecosystem Studies Program, Southwest Fisheries Science 
Center, NMFS, NOAA, 8604 La Jolla Shores Drive, La Jolla 
CA 92037 USA, lisa.ballance@noaa.gov; 2H.T. Harvey and 
Associates, 3150 Almaden Expressway, Suite 145, San Jose 
CA 95518 USA 
 
 The oceanic eastern tropical Pacific (ETP) supports a 
speciose community of seabirds, which include members of 
two general foraging guilds: tuna-dependent, and tuna-
independent. We used data collected from research vessels 
during six years (1988-90, 1998-2000) over a 20 million km2 
study area to investigate interannual variation in 
distribution and abundance for 9 key species in these guilds. 
Absolute abundance was calculated using generalized 
additive models. Distribution varied markedly from year to 
year. This was largely explained by spatial shifts in habitat; 
species-specific habitat preferences were marked and 
remained relatively constant over time. Absolute abundance 
also varied from year to year and was likely explained by 
movement of birds into and out of the study area as the 
distribution of their habitat shifted. Only one species, Tahiti 
Petrel (Pseudobulweria rostrata), showed a significant trend 
in abundance over time - a decrease. We suspect this is due 
to deteriorating conditions on breeding colonies, as opposed 
to adverse conditions in the eastern tropical Pacific. We 
estimate the entire seabird community of the ETP consists 
of some 30 million birds, greater than that found in the 
Peru and California boundary currents combined (two of the 
three most productive current systems in the world). 
Clearly, the ETP is a significant system for tropical 
seabirds. 
 
 

AT-SEA CAPTURE AND TRACKING OF SHORT-TAILED 
ALBATROSSES DURING THE NON-BREEDING SEASON 
AND RECOVERY PRIORITIES FOR THIS ENDANGERED 
SPECIES 
 
Gregory Balogh*1 and Robert Suryan2, 1U.S. Fish and 
Wildlife Service, 605 W 4th Ave. Rm G-61, Anchorage AK 
99501 USA, greg_balogh@fws.gov; 2U.S. Geological Survey – 
Oregon Cooperative Fish and Wildlife Research Unit, 
Oregon State University, Hatfield Marine Science Center, 
2030 S.E. Marine Science Dr., Newport OR 97365 USA 
 
 The Short-tailed Albatross (Phoebastria albatrus) 
Recovery Team (START) has identified as a research 
priority the determination of important marine habitats for 
this highly pelagic species. This research is best addressed 
using satellite telemetry. However, conducting satellite 
tracking studies of this species is challenging because access 
to the animals is difficult. Disturbance of birds on the 
primary breeding colony in Japan (Torishima) is restricted. 
Capture of birds at sea is less restricted, but has never been 
successfully attempted. We undertook at-sea capture efforts 
to deploy PTTs on Short-tailed Albatrosses in the Aleutian 
Islands, Alaska, in August 2003. The two-week cruise 
included eight full or partial work days (60 hrs total), 
mostly in Seguam Pass (eastern Aleutians). We recorded 35 
Short-tailed Albatross sightings of at least 17 different 
individuals. We captured and deployed PTTs on four birds; 
two hatch year birds, one second year bird, and one adult 
(23-year-old). Within 3.5 months, we obtained over 2,200 
locations, primarily from three birds. Two of the PTTs were 
still operational as of 24 November 2003. Most position fixes 
were in the Bering Sea and along the Aleutian Islands. In 
November 2003, two of the birds began moving south on 
opposite sides of the Pacific Ocean; with position fixes off 
the Kurile Islands (Russia), British Columbia (Canada), and 
Washington and Oregon (USA). The START has generated 
a long list of recovery tasks for this species. High priority 
recovery tasks will be discussed, as will recovery criteria for 
reclassification and delisting of this endangered species.  
 
 
FATTY ACID ANALYSIS OF BLOOD SERUM IN BLACK-
LEGGED KITTIWAKES: WHAT’S CHROMATOGRAPHY 
GOT TO DO WITH IT? 
 
Naomi A. Bargmann*1,3, John M. Kennish2, Ian G. van 
Tets3, and Scott A. Hatch1, 1U.S. Geological Survey, 
Biological Resources Division, Alaska Science Center, 1011 
East Tudor Road, Anchorage AK 99503 USA, 
nbargmann@usgs.gov, 2Department of Chemistry, 
University of Alaska Anchorage, 3211 Providence Drive, 
Anchorage AK 99508 USA, 3Department of Biology, 
University of Alaska Anchorage, 3211 Providence Drive, 
Anchorage AK 99508 USA 
 
 Studies on various animals, particularly humans, have 
shown a correlation between blood fatty acid composition 
and diet. Blood serum presents a problem for fatty acid 
analysis in that it not only contains triacylglycerols (TAGs) 
which are directly involved in fat transport and often reflect 
the current diet, but it also contains many unrelated lipids 
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which include phospholipids, glycolipids, cholesterol, and 
free fatty acids. However, since seabirds have high rates of 
metabolism, it can be assumed that fatty acids other than 
those found in TAGs are also indicative of the current diet. 
Blood serum was obtained from Black-legged Kittiwake 
(Rissa tridactyla) chicks on Middleton Island in the summer 
of 2003. Lipids were extracted from the serum at 100°C and 
2000 lb pressure with a 2:1 mixture of chloroform and 
methanol using an automated solvent extraction system. 
Lipids were hydrolyzed with 0.5N M KOH at 80 °C and then 
BF3 was added at 100 °C to catalyze the transesterification 
of the lipid components to produce fatty acid methyl esters. 
The methyl esters were extracted in hexane and analyzed 
by gas chromatography. A comparative study was done to 
evaluate performance differences in fatty acid 
characterization using GC-FID (Gas Chromatography-
Flame Ionization Detection) and GC-MS (Gas 
Chromatography-Mass Spectrometry). GC-FID responds in 
a linear fashion to the proportion of the amount of 
hydrocarbons in the sample, while GC-MS provides 
characteristic fragmentation patterns as a function of mass 
to charge ratio, thus allowing for spectral confirmation of 
each fatty acid methyl ester. When dealing with a low lipid 
concentration substance, such as bird blood serum, accurate 
characterization is essential. 
 
 
ASSESSING SOUTHERN STRAIT OF GEORGIA MARINE 
BIRD POPULATION CHANGES SINCE 1980 - WHAT WE 
KNOW AND WHAT WE NEED TO KNOW 
 
John Bower*, Marc Auten, Brian Cary, Caanan Cowles, 
Rainy Diehl, Holly Donovan, Cassidy Grattan, Adam Peck-
Richardson, Sandlin Preecs, Becky Rowland, Suzanne 
Sanborn, and Marci Staub, Fairhaven College, Western 
Washington University, 516 High St., Bellingham WA 
98225 USA, jbower@cc.wwu.edu 
 
 The most comprehensive marine bird census of 
southern Strait of Georgia and adjacent waters was the 
Marine Ecosystems Analysis Puget Sound Project (MESA) 
conducted during 1978-79. Since that time, census work has 
been limited to Christmas Bird Counts, the Puget Sound 
Ambient Monitoring Program’s (PSAMP) twice-a-year 
airline flights during the 1990’s, censuses of breeding 
islands, and summer Marbled Murrelet work. While some of 
these studies have suggested dramatic declines in 
abundance for a number of species, geographic, 
methodological, and/or temporal limitations prevent 
comprehensive conclusions from being drawn. Here we 
evaluate the conclusions of previous studies and report the 
results of the first year of our two-year study. Our study is 
designed to provide insight into changes in marine bird 
abundance in inshore NW Washington waters by repeating 
many 1970’s MESA census routes. The study also serves as 
a model for involving undergraduates in population studies. 
Our initial results confirm substantial declines of a number 
of overwintering species, including Western Grebe 
(Aechmophorus occidentalis), Brant (Branta bernicla), scaup 
(Athya spp.), Surf Scoter (Melanitta perspicillata), and 
Marbled Murrelet (Brachyramphus marmoratus). However, 
declines seen in our study are considerably less than those 

reported by the PSAMP study for some species, including 
Common Loon (Gavia immer), Double-crested Cormorant 
(Phalacrocorax auritus), and Pigeon Guillemot (Cepphus 
columba). Our data also suggest changes in winter 
distributions of some species, most notably Brant and 
scoters (Melanitta spp.). These changes are likely due to 
changes in eelgrass habitat and/or prey species abundance, 
which are likely causal factors for population declines. 
 
 
RESTORING BALANCE: REMOVING THE BLACK RAT 
FROM ANACAPA ISLAND {Poster} 
 
Jennifer Boyce*1, Holly Gellerman2,5, Carol Gorbics3 Paul 
Kelly4, Gregg Howald5, Kate Faulkner6, and Darrell 
Whitworth7, 1NOAA Restoration Center, 501 W. Ocean 
Blvd., Long Beach CA 90803 USA, jennifer.boyce@noaa.gov; 
2California Polytechnic State University, CA USA; 3U.S. 
Fish and Wildlife Service, 6010 Hidden Valley Road 
Carlsbad CA 92009 USA; 4California Department of Fish 
and Game, Office of Spill Prevention and Response., P.O. 
Box 944209, Sacramento CA 94244 USA; 5Island 
Conservation and Ecology Group, Long Marine Lab, UCSC, 
100 Shaffer Road, Santa Cruz CA 95060 USA; 6Channel 
Islands National Park, 1901 Spinnaker Drive, Ventura CA 
93001 USA; 7California Institute of Environmental Studies, 
3408 Whaler Avenue, Davis CA 95616 USA 
 
 In 1990, the tanker American Trader, spilled 
approximately 400,000 gallons of oil into the Pacific Ocean, 
offshore of Huntington Beach, California. A settlement was 
reached with the defendants in 1994. A Trustee Council 
comprising representatives of the U.S. Fish and Wildlife 
Service, the National Oceanic and Atmospheric 
Administration, and the California Department of Fish and 
Game was established to oversee a portion of the settlement 
(nearly $3 million) by developing and implementing a 
Restoration Plan for seabirds injured by the spill. At-risk 
seabird species included the Brown Pelican (Pelecanus 
occidentalis californicus), Xantus’s Murrelet 
(Synthliboramphus hypoleucus), Ashy Storm-Petrel 
(Oceanodroma homochroa) and Western Grebe 
(Aechmophorus occidentalis). The flagship project of the 
Plan is the restoration of seabird habitat on Anacapa Island 
through the eradication of non-native black rats. Xantus’s 
Murrelets on Anacapa Island were documented to be 
severely impacted by the presence of the rats. This 
precedent setting multi-year project involved the aerial 
application of the rodenticide brodifacoum throughout the 
entire island. Precautions to protect non-target wildlife 
included translocation and captive holding of predatory 
birds and endemic deer mice for release post-bait 
application. Xantus’s Murrelets were monitored both before 
and after project implementation. As of November 2003, 
there are no signs of rats on Anacapa. Monitoring results 
revealed (1) initial signs of rapid recovery by murrelets, (2) 
the first confirmed successful breeding of Cassin’s Auklets 
and (3) successful reestablishment of endemic deer mice. 
Other island wildlife, including lizards, salamanders, and 
passerine birds, have also responded favorably to the 
eradication of rats. 
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HOW DOES INTENSE WING MOLT AFFECT DIVING IN 
ALCIDS? 
 
Eli Bridge*, Department of Ecology, Evolution, and 
Behavior, University of Minnesota, 1984 Upper Buford 
Circle, St. Paul MN 55108 USA, brid0030@tc.umn.edu 
 
 Large and medium-sized alcids have a very intense 
wing molt wherein many flight feathers are shed almost 
simultaneously and wing surface area is reduced by as 
much as 40%. Although these birds are rendered flightless 
during wing molt, they still use their wings to propel 
themselves underwater. A molt-induced loss of wing area 
could simply reduce diving efficiency, or it could reduce drag 
on the wings making a bird more penguin-like and actually 
enhancing diving ability. I addressed this issue by filming 
captive alcids using an array of security cameras in order to 
plot the birds’ movements in three dimensions. From these 
coordinate data I calculated swimming velocities, angles of 
descent, and absolute depths, which allowed me to estimate 
the forces due to drag and buoyancy that must be 
counteracted by flapping and the amount of work done 
during each flap. Preliminary results from within-bird 
comparisons of diving performance before, during, and after 
wing molt suggested that molt is associated with less 
powerful and more frequent flapping. However, the 
magnitude of this effect on diving efficiency is small relative 
to the reduction in wing size. This line of research may have 
important conservation and management implications as 
wing molt may constitute a vulnerable period for many 
alcids wherein mobility (i.e. flight ability) and underwater 
foraging ability are substantially reduced. 
 
 
A MONITORING RECOMMENDATION FOR RED-FACED 
AND PELAGIC CORMORANTS IN ALASKA 
 
Vernon Byrd* and Jeff Williams, Alaska Maritime National 
Wildlife Refuge, 95 Sterling Hwy, Suite 1, Homer AK 99603 
USA, vernon_byrd@fws.gov 
 
 Red-faced (Phalacrocorax urile) and Pelagic Cormorants 
(P. pelagicus) are the most widespread and common species 
of cormorants in Alaska, but their populations are rarely 
monitored. Whereas other ledge-nesting species like 
kittiwakes (Rissa spp.) and murres (Uria spp.) are typically 
counted on a series of plots or cliff segments at selected 
study locations, fixed plots or even censuses of cormorants 
on entire islands can be problematic because these species 
typically are not faithful to nest sites and shifts may be 
misinterpreted as population change. We are not aware of 
studies that have defined the frequency or maximum 
distances of movement, but these issues need to be resolved 
to properly design monitoring programs. An example of data 
illustrating movement is presented, and a recommendation 
is made for a monitoring approach that can be used until 
refinements are made following studies of movement. 
 
 

HUMBOLDT BAY AREA DOUBLE-CRESTED 
CORMORANT POPULATION, 1993-2003 
 
Phillip J. Capitolo*1, Harry R. Carter1,4, Richard J. Young1, 
Michael W. Parker2, Gerard J. McChesney1,2, Julie Yee3, and 
Richard T. Golightly1, 1Humboldt State University, 
Department of Wildlife, Arcata CA 95521 USA, 
Phil_Capitolo@hotmail.com; 2U.S. Fish and Wildlife Service, 
San Francisco Bay NWRC, P.O. Box 524, Newark CA 94560 
USA; 3U.S. Geological Survey, 7801 Folsom Blvd., Suite 101, 
Sacramento CA 95826 USA; 45700 Arcadia Road, Apt. #219, 
Richmond BC V6X 2G9 CANADA 
 
 Using annual aerial photographic counts, we 
documented that the Humboldt Bay population of Double-
crested Cormorants (Phalacrocorax auritus) doubled in size 
to over 1,400 nests from 1993 to 2003. Growth primarily 
occurred at the Teal Island colony, formed in 1993 on a 
man-made levee within Humboldt Bay National Wildlife 
Refuge. Prior to 1993, cormorants bred on natural habitats 
at Sea Gull Rock, Sea Lion Rock, and Little River Rock and 
on artificial habitats at Old Arcata Wharf and Humboldt 
Bay Platforms. In 1993-95, Humboldt Bay Platforms (duck 
blinds) fell apart or were removed and, in 1993-2003, loss of 
artificial habitat occurred at Old Arcata Wharf, with 
cormorants possibly shifting to Teal Island. In 2003, a new 
colony also formed at Arcata Bay Sand Islands, with nesting 
Caspian Terns (Sterna caspia) also present. Cormorants at 
Arcata Bay Sand Islands likely moved there from Teal 
Island, as Teal Island numbers were lower in 2003. Use of 
artificial nesting habitats in Humboldt and Arcata Bays 
allows for higher population size and for foraging closer to 
colonies, but will result in greater human disturbance. 
 
 
FACTORS AFFECTING BREEDING OF BLUE-FOOTED 
BOOBIES ON ISLA EL RANCHO, SINALOA, MÉXICO, 
2003 
 
Jose Alfredo Castillo-Guerrero* and Eric Mellink, Centro de 
Investigación Científica y de Educación Superior de 
Ensenada, B.C. Apartado Postal 2732, Ensenada, BC 
MÉXICO. International mailing: P.O. Box 434844 San 
Diego CA 92143 USA, jacastil@cicese.mx 
 
 We determined the effects of physical characteristics of 
the nests, density of nests, kleptoparasitism, abundance of 
fleas and ticks on chicks, and predation of eggs by gulls and 
ants on the breeding success of Blue-footed Boobies (Sula 
nebouxii) on Isla El Rancho, Sinaloa, from January to May 
2003. We also evaluated foraging habitat through maximum 
depth of dives, diet, length of foraging trips, and food 
availability (through indirect estimators). Only nest density, 
predation, and apparent food availability affected breeding 
success. Gulls depredated more eggs in areas with low nest 
density and in months with apparently less available food. 
Gulls depredated 2.0 eggs/hour in February, only 0.5 in 
March, and less than that in other months. Disturbance by 
humans during three recreational visits, totaling 30 min, 
caused depredation of at least 12 eggs by gulls, and one 
chick killed by neighbors. Predation by ants killed 11% of 
hatched chicks, and may have affected growth of surviving 
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chicks. Females foraged mostly on Pacific thread herring 
(Opisthonema libertate), while males fed on both this species 
and anchoveta (Cetengraulis mysticetus). Females dove 
deeper (4.9 ± 2.2 m) than males (4.1 ± 1.3), possibly because 
they are larger, and diet composition suggested that females 
foraged farther than males. Average foraging distance was 
28 km. Overall, the sex ratio of fledglings, nesting density, 
chick mortality, and length of foraging trips, especially in 
February-March at the peak of hatching time, suggested 
that the 2003 breeding season was one of food shortage, in 
agreement with ENSO conditions prevailing at the time. 
 
 
A COMPARISON OF FOUR LARGE-SCALE RADAR 
STUDIES OF MARBLED MURRELETS 
 
Brian A. Cooper*1 and Martin G. Raphael2, 1ABR, Inc. 
Environmental Research & Services, P.O. Box 249, Forest 
Grove OR 97116 USA, bcooper@abrinc.com; 2USFS Pacific 
Northwest Research Station, 3635 93rd Avenue SW, 
Olympia WA 98512 USA 
 
 Land-based radar studies of Marbled Murrelets 
(Brachyramphus marmoratus) were conducted in the 
Olympic Peninsula (OP; 3–10 sites in 1998–2002), Oregon 
coast (OR; 10–15 sites in 1996–1999), Elliott State Forest of 
Oregon (ESF; 14 sites in 2001), and northern California 
(CA; 10 sites in 2002–2003). There was high among-site 
variation in morning radar counts of murrelets within each 
study area, with the highest counts occurring in OP and CA. 
Within-site variation in morning radar counts was higher in 
ESF (CV = 55%), than OR (10%) or OP (28%), which has 
implications for long-term monitoring. Evening counts were 
lower than morning counts: the mean ratio of evening to 
morning counts was 33% in OP, 19% in OR, and ~32% in 
CA. The accuracy rate for identification of radar targets as 
murrelets was 92% in OP, 96% in OR, 95% in ESF, and 84% 
in CA. There were differences among study areas in 
landscape-scale movement pathways: murrelets in OP 
tended to be funneled by the deep, glacial valleys, while 
murrelets in the other areas were less constrained by 
topography and frequently crossed low ridges. We did not 
detect any differences among years in morning radar counts 
of murrelets in the OP during 1996–2002. Further, there 
was no correlation between sea surface temperatures and 
July radar counts or murrelet productivity and radar counts 
in OP, suggesting that oceanographic conditions (e.g., the 
1998 El Niño event) and breeding performance did not 
influence morning radar counts of murrelets, at least in the 
short-term. 
 

AN EVALUATION OF OBSERVER BIAS AND 
ACCURACY OF FISH SPECIES AND SIZE IN THE BILL-
LOADS OF CASPIAN TERNS 
 
David Craig*1, Samantha Lantz1, Keith Larson2, and Daniel 
Roby3, 1Department of Biology, Willamette University, 900 
State Street, Salem OR 97301 USA, 
dpcraig@willamette.edu; 21523 S. Mica Park Dr., #2, 
Spokane, WA 99206 USA; 3U.S. Geological Survey – Oregon 
Cooperative Fish and Wildlife Research Unit, Oregon State 
University, Department of Fisheries and Wildlife, 104 Nash 
Hall, Corvallis OR 97331 USA 
 
 The accuracy of identifying fish species and estimating 
fish length in the bill loads of Caspian Terns (Sterna caspia) 
at western breeding colonies were tested to measure the 
level of observer bias. Recently the use of bill-load 
identification has become a common method for determining 
species composition and size structure of prey, which is 
subsequently used as input into bioenergetic models that 
estimate the total number of prey consumed. Bioenergetic 
models are sensitive to both fish identification and size, as 
kJ/g varies widely among fish and grams/prey item 
increases with size. Fish species were identified by body 
shape and lengths were estimated by using tern bill length 
for calibration. Accuracy of field observations was tested 
experimentally using a life-size Caspian Tern decoy, with 
bill length 7 cm, and a selection of 10 fish species presented 
as bill loads. Fish of various sizes were affixed to the bill of 
the tern decoy to simulate bill loads and presented from 
distances of 20-40 m in arbitrary order. The decoy was held 
at ground level by an assistant and continually moved 
throughout the 20-sec presentation. Six observers using 
8x40 binoculars recorded their estimate of fish species and 
length, for a total of 100 bill load presentations and 600 
observations. Significant differences existed for both species 
identification and size estimates based on observer 
experience level. These data suggest the need for a 
standardized training protocol. 
 
 
TRACKING SEABIRD FORAGING TACTICS 
THROUGHOUT REPRODUCTION WITH STABLE 
ISOTOPES 
 
W. Eric Davies*1, J. Mark Hipfner2, and Keith A. Hobson3, 
1Behavioural Ecology Research Group, Simon Fraser 
University, 8888 University Drive, Burnaby BC V5A 1S6 
CANADA, wedavies@sfu.ca; 2Canadian Wildlife Service, 
RR#1 5421 Robertson Road, Delta BC V4K 3N2 CANADA; 
3Canadian Wildlife Service, 115 Perimeter Road, Saskatoon 
Saskatchewan S7N 0X4 CANADA 
 
 We used stable isotope (δ13C and δ15N) methods to 
measure foraging habits throughout the reproductive cycle 
for five sympatrically breeding Alcidae: Common Murre 
(Uria aalge), Cassin's Auklet (Ptychoramphus aleuticus), 
Rhinoceros Auklet (Cerorhinca monocerata), Tufted Puffin 
(Fratercula cirrhata), and Pigeon Guillemot (Cepphus 
columba) at Triangle Island, British Columbia, Canada. 
Stable nitrogen (δ15N) and carbon (δ13C) isotope values were 
measured from blood and egg samples collected at the 
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following reproductive stages: (1) pre-lay, (2) egg formation, 
(3) incubation, and (4) chick rearing (adult & chick). Isotope 
values of concurrently-collected prey samples, along with 
literature values, served as reference points to re-construct 
foraging tactics of this seabird community during 
reproduction using a dual isotope mixing model. We found 
significant differences in both trophic level of prey (based on 
δ 15N) and foraging habitat (inshore vs. offshore based on δ 

13C) among reproductive stages for all species, except Pigeon 
Guillemot. Interspecific comparisons within each stage 
differed significantly for both δ 15N and δ 13C values, 
indicating partitioned use of marine resources. These 
results are interpreted as foraging tactics with distinct time 
and energy costs, describing how seabirds respond to the 
requirements of each reproductive stage by adjusting their 
foraging behaviour. While there was a broad range of 
foraging tactics employed by the various species throughout 
reproduction, there was a distinct convergence to high 
trophic-level prey during chick provisioning. Differences in 
seasonal pattern of habitat use were also found: all species 
became more pelagic, except Tufted Puffin, which moved 
inshore. 
 
 
THE INFLUENCE OF PREY DENSITY AND BEHAVIOUR 
ON THE FORAGING PATTERNS OF SEABIRDS ON THE 
NORTHEAST COAST OF NEWFOUNDLAND, CANADA 
 
Gail K. Davoren*1, William A. Montevecchi2, and John T. 
Anderson, 1Zoology Department, 190 Dysart Rd, University 
of Manitoba, Winnipeg MB R3T 2N2 CANADA, 
davoreng@cc.umanitoba.ca; 2Cognitive and Behavioural 
Ecology Programme, Memorial University of Newfoundland, 
St. John's NL A1B 3X9 CANADA; 3Northwest Atlantic 
Fisheries Centre, Fisheries and Oceans Canada, P.O. Box 
5667, St. John's NL A1C 5X1 CANADA 
 
 Capelin (Mallotus villosus) is the primary prey of 
marine vertebrate predators in Newfoundland waters. 
During the summer, capelin form large inshore 
aggregations prior to spawning, where high numbers of 
seabirds and whales accumulate. Since the early 1990s, the 
spawning schedules of capelin have been erratic, resulting 
in unexpected changes in predator-prey interactions. We 
investigate the influence of prey conditions on the foraging 
patterns of Common Murres (Uria aalge) and Northern 
Gannets (Morus bassanus) during chick-rearing at and near 
the Funk Island seabird colony (Newfoundland). A vessel-
based survey (~ 500 km) was conducted during mid-July in 
2001 and 2002. Fish biomass was estimated 
hydroacoustically simultaneous with standardized counts of 
marine birds and mammals. Capelin biomass was higher in 
2001 (5171 tones) than in 2002 (785 tones), but the scale of 
capelin aggregations remained the same (1.0 ± 0.5 km). The 
aggregation scale of murres was the same in both years (~ 6 
km), but that of gannets was higher in 2001 (4.2 km) than 
in 2002 (1.6 km). In 2001, there was a tight spatial overlap 
between the distributions of capelin and murres (2.4 km) 
and gannets (1.4 km), but these patterns weakened in 2002 
(murres: 9.6 km; gannets: 14.5 km), suggesting that birds 
had a harder time locating capelin. Concurrent observations 
at Funk Island revealed that in 2002 arrival directions of 

gannets were more variable compared to previous years and 
only 50 % of the diets consisted of capelin, compared to > 90 
% throughout the 1990s. For murres, arrival directions 
(southwest) and diets ( > 95 % capelin) remained similar to 
the 1990s. The highest number of dead murre fledglings, 
however, was recorded at the colony. Overall, multiple prey 
loaders that are efficient flyers (gannets) appeared to be 
more adept at altering their foraging patterns relative to 
single prey loaders that are inefficient flyers (murres), 
apparently resulting in their inability to adequately 
provision chicks.  
 
 
USING ORNITHOLOGICAL RADAR TO ESTIMATE 
POPULATION SIZES OF NOCTURNAL TUBENOSES ON 
KAUAI ISLAND, HAWAII 
 
Robert H. Day*1 and Brian A. Cooper2, 1ABR, Inc., 
Environmental Research & Services, P.O. Box 80410, 
Fairbanks AK 99708-0410 USA, bday@abrinc.com; 2ABR, 
Inc., Environmental Research & Services, P.O. Box 249, 
Forest Grove OR 97116-0249 USA 
 
 We used ornithological radar and night-vision scopes to 
estimate population sizes of Hawaiian Petrels (Pterodroma 
sandwichensis) and Newell’s Shearwaters (Puffinus 
auricularis newelli) on the island of Kauai, Hawaii, during 
summer 1993 and 1999–2001. We developed a technique 
that involved the use of radar-based counts of targets and 
their flight directions, visual (night-vision) information on 
the timing of movements of each species, and a correction 
factor for the number of birds that an observed bird actually 
represented. For the population estimates, coefficients of 
variation for among-night counts were ≤ 10%. Based on 
estimates from each geographic area, the fewest petrels and 
shearwaters visiting Kauai flew to and from colonies over 
the southwestern/southern sides of the island, a substantial 
number flew over the eastern/northern sides, and most flew 
over the northwestern (Na Pali coast) side. Our 
radar-derived estimates of population sizes in 1993 were 
similar to other, independently derived estimates based on 
at-sea counts. 
 
 
EFFECTS OF ENVIRONMENTAL FACTORS ON 
MIGRATION OF EIDERS AT BARROW, ALASKA 
 
Robert H. Day*1, John R. Rose1, Alexander K. Prichard1, 
Richard J. Blaha2, and Brian A. Cooper2, 1ABR, Inc.—
Environmental Research & Services, P.O. Box 80410, 
Fairbanks AK 99708-0410 USA, bday@abrinc.com; 2ABR, 
Inc., Environmental Research & Services, P.O. Box 249, 
Forest Grove OR 97116-0249 USA 
 
 We studied the effects of environmental factors on the 
fall migration of eiders (Somateria spp.) past Barrow, 
Alaska, in 1997 and 2000. Among-day variation in 
movement rates was high, with birds flying at any time if 
migratory conditions were favorable. Movement rates were 
significantly higher during good visibility, higher during 
tailwinds than crosswinds and headwinds, higher during 
strong crosswinds than weak ones, and higher during weak 
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headwinds than strong ones. Velocities averaged 51.9 mi/h 
(83.5 km/h) and were significantly higher during good 
visibility and strong winds, higher with strong crosswinds 
and tailwinds than with weak ones, and higher with weak 
headwinds than with strong ones. Eiders flew slightly south 
of northwest (310°); flight directions differed significantly by 
time of day and visibility. Essentially all migrating eiders 
passing Barrow flew through a 3-km-wide zone centered on 
the base of Barrow Spit. Eider flocks averaged 110.4 birds 
and were significantly larger during crosswinds than during 
headwinds and tailwinds; flock sizes did not differ by wind 
strength. Eiders had a mean flight altitude of 12.1 m agl/asl; 
flight altitudes were significantly lower during headwinds 
than during crosswinds and tailwinds and did not differ by 
wind strength. Wind direction and strength had the greatest 
effect on eider migration, in that strong tailwinds and/or 
crosswinds significantly increased movement rates, 
velocities, flock sizes, and flight altitudes. Monitoring of 
eider migration should be modified to increase the accuracy 
and precision of population estimates by using a stratified 
systematic sampling scheme and by conducting nocturnal 
sampling with ornithological radar. 
 
 
WHEN THE ARCTIC BECOMES SUBARCTIC: HOW 
SEABIRDS RESPONDED TO THE OCEANOGRAPHIC 
CHANGES IN THE BEAUFORT SEA IN 2003 
 
George Divoky, Institute of Arctic Biology, University of 
Alaska Fairbanks, Fairbanks AK 99775 USA, fngjd@uaf.edu 
 
 Until recently the northern Alaska nearshore 
environment in summer was characterized by partial sea ice 
cover and high densities of ice-associated fish and 
zooplankton. Arctic cod (Boreogadus spp.) is typically 
abundant under pack ice and has been the primary prey fed 
to chicks at the Black Guillemot (Cepphus grylle) colony on 
Cooper Island. In 2003 the retreat of ice during hatching 
and the lack of alternate fish populations resulted in major 
nestling mortality and breeding failure. Brood reduction 
occurred in all two-nestling nests and only 20 of the 140 
breeding pairs were able to fledge young. Fledging weights 
were among the lowest in the 28 years of the study. Arctic 
cod were present at the start of the nestling period but 
almost all prey fed to chicks in late August consisted of 
nearshore demersal fish, including sculpin, snailfish, and 
wolf eels. Successful pairs appeared to be those that were 
able to locate sufficient numbers of these species. Adult 
guillemots consume both invertebrates and fish and high 
colony attendance of nonbreeders and failed breeders late in 
the summer was indicative of sufficient non-piscivorous 
prey to sustain adults. The future success and size of the 
colony may depend on the ability of individuals to exploit 
demersal fish and/or the appearance of subarctic foraging 
fish, such as sand lance and capelin. 
 
 

POPULATION TRENDS OF KITTLITZ’S MURRELET IN 
GLACIER BAY, ALASKA 
 
Gary S. Drew* and John F. Piatt, U.S. Geological Survey, 
Alaska Science Center, 1011 E. Tudor, Anchorage AK 99503 
USA, gary_drew@usgs.gov 
 
 Anecdotal accounts have suggested Kittlitz’s Murrelets 
(Brachyramphus brevirostris) are declining across a large 
portion of their range. Given the relatively low abundance of 
this species, an apparent decline has proven to be a source 
of great concern and led to a proposal for listing by the U.S. 
Fish and Wildlife Service. However, a lack of statistical 
results indicating declines has hampered action on this 
species. The cryptic nesting habits of Kittlitz’s Murrelets 
have made traditional nest site monitoring particularly 
problematic. Based on at-sea seabird surveys from 1991, 
1999, and 2000, we examined trends in the Kittlitz’s 
Murrelet numbers seen in Glacier Bay, Alaska. 
Randomization tests indicated that Kittliz’s Murrelets have 
declined (approximately 80%) between 1991 and 1999-2000 
(P = 0.0015). Trends for other marine birds indicated that 
most other species were either increasing or remained 
steady, suggesting that observer bias was not a factor in the 
declines. 
 
 
USING ‘PRESENCE ONLY’ DATA FOR EFFICIENT 
PREDICTIVE SPATIAL MODELING OF ARCTIC TERNS 
FOR THE GREAT SLAVE LAKE AREA: METHODS, 
PROBLEMS, SOLUTIONS, AND APPLICATIONS 
 
Jana Fenske*1 and Falk Huettmann2, 1Department of Geo-
Ecology, University of Potsdam, Am Neuen Palais 10, 14469 
Potsdam GERMANY, fenski@rz.uni-potsdam.de; 2Biology 
and Wildlife Dept., Institute of Arctic Biology, University of 
Alaska-Fairbanks, Fairbanks AK 99775-7000 USA 
 
 ‘Presence Only’ data are usually defined as survey and 
sighting information indicating the presence of a species at 
a specific location. These data were usually derived with 
little statistical design and stem from ‘biased’ locations, e.g., 
due to human access constraints. Many large and long-term 
data sets suffer from such problems. However, recently such 
data sources have received increasing attention since 
statistical methods were developed that can analyze and 
predict them efficiently for many species. Here we show an 
example for the Great Slave Lake, a vast and diverse lake in 
the Canadian Northwest Territories that has been poorly 
surveyed with respect to biodiversity characteristics. The 
study deals with avian ‘presence only’ data published in the 
grey literature. We show how such information can be geo-
referenced, digitized, and then analysed and predicted in a 
GIS and multi-regression framework. We use the Arctic 
Tern (Sterna paradisaea) as an example of how such 
information can be used in the best available manner, for 
progressive management and conservation approaches. Our 
model is based on 24 environmental predictor variables that 
have been derived from climate, land cover, digital elevation 
models and satellite imagery. Considering the necessity of 
consistent large-scale avian information for the Great Slave 
Lake, our predictive model contributes to distribution and 
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abundance estimates for this poorly known region. It also 
shows how such models can be used in a pro-active manner 
for forthcoming spatial Population Viability Analysis, in a 
global change context, and for making data available to the 
public, e.g., via the internet. 
 
 
PREDICTIVE GIS MODELING OF SPECIES 
OCCURRENCE OF ARCTIC TERNS AND AMERICAN 
WHITE PELICANS IN THE GREAT SLAVE LAKE 
REGION, NORTHWEST TERRITORIES, CANADA {Poster} 
 
Jana Fenske*1, Falk Huettmann2, and Mike Suitor3, 
1Department of Geo-Ecology, University of Potsdam, Am 
Neuen Palais 10, 14469 Potsdam GERMANY, 
fenski@rz.uni-potsdam.de; 2Biology and Wildlife 
Department, Institute of Arctic Biology, University of 
Alaska-Fairbanks, Fairbanks AK 99775-7000 USA; 
3Department of Geography, University of Calgary, 2500 
University Drive NW, Calgary T2N 1N4 CANADA 
 
 In this study, we used four different statistical model 
techniques to predict distribution and abundance of 
American White Pelicans (Pelecanus erythrorhynchos) and 
breeding Arctic Terns (Sterna paradisaea) at micro, 
regional, and macro landscape scales within the Great Slave 
Lake region in the Canadian Northwest Territories. We 
used ‘presence only’ bird data from the grey literature. 
Predictions were based on calculated species habitat 
requirements from known presence and derived absence 
locations within this area. The four model techniques 
included Generalized Linear Models (GLM-SPLUS), 
Classification and Regression Trees (CART-Salford 
Systems), Multivariate Adaptive Regression Splines 
(MARS-Salford Systems), and Artificial Neural Networks 
(ANN-SPLUS). The models were based on 24 environmental 
predictor variables derived from climate, digital elevation 
models, satellite imagery, and land cover information. 
Foraging activities have been used to define the mentioned 
scales. Habitat requirements were calculated for a 100 
meter, 3.5 kilometer, and 10 kilometer foraging scale 
around known breeding sites through data extraction using 
a GIS, and subsequently used for the prediction process. 
The analysis of each model at each scale allowed assessing 
the inference of distribution determining habitat predictors 
across algorithms; with the ability of identifying ‘colony hot 
spots’. Furthermore, the results indicate that a whole suite 
of predictors are important for species habitat selection at 
varying scales. Independent data sets and expert knowledge 
can verify the identified hot spots and allow very well for 
the determination of the accuracy of model algorithms to 
validate model performances. 
 
 

IMMUNE ALTERATION IN BLACK-FOOTED 
ALBATROSSES: POTENTIAL TOXIC EFFECTS FROM 
CONTAMINANT EXPOSURE 
 
Myra Finkelstein*1, Keith Grasman2, Don Croll3, Brad 
Keitt4, Wally Jarman5, Bernie Tershy6, and Don Smith1, 
1Department of Environmental Toxicology; 3Department of 
Biology, 6Institute of Marine Sciences, University of 
California, Santa Cruz CA 95064 USA, 
myraf@cats.ucsc.edu; 2 Department of Biological Sciences, 
Wright State University, Dayton OH 45435 USA; 4Island 
Conservation, Santa Cruz CA 95064 USA; 5UNEP, Division 
of GEF Coordination, Nairobi KENYA 
 
 The impact of environmental pollution on wild 
populations can often be difficult to determine. Biomarkers 
such as immune function are sensitive to contaminant 
exposure and useful to assess contaminant-induced effects 
on wildlife. The goal of this study was to investigate the 
relationship between contaminant levels and immune 
function in wild Black-footed Albatrosses (Phoebastria 
nigripes), a North Pacific seabird known to have high levels 
of organochlorines (e.g., PCBs, DDTs) and mercury. Blood 
samples were collected from adult Black-footed Albatrosses 
on Midway Atoll and analyzed for organochlorines (e.g., 
PCBs, DDTs, chlordanes) and trace metals (silver, 
cadmium, tin, lead, chromium, nickel, copper, zinc, arsenic, 
selenium, and total mercury). In addition, cryopreserved 
peripheral white blood cells were evaluated for immune 
function using in vitro assays of mitogen-induced 
lymphocyte proliferation and macrophage phagocytosis. 
Black-footed adult plasma organochlorine levels had a 
significant effect on increased lymphocyte proliferation (one-
way ANOVA, F 2,12 = 5.02, p = 0.026), while blood mercury 
levels were negatively associated with macrophage 
phagocytosis (r2 = 0.477, p = 0.02, n = 15, linear regression). 
The results of this study document a relationship between 
altered immune function and contaminant exposure in a 
wild population of Black-footed Albatrosses. Altered 
immune function can cause increased susceptibility to 
disease and infection, impacting reproductive success and 
survival. 
 
 
NESTING ECOLOGY OF DOUBLE-CRESTED 
CORMORANTS ON EAST SAND ISLAND IN THE 
COLUMBIA RIVER ESTUARY: WHAT WILL LIMIT 
COLONY EXPANSION? {Poster} 
 
Karen N. Fischer*1, Daniel D. Roby1, Donald E. Lyons1, 
Cynthia D. Anderson1, and Ken Collis2, 1U.S. Geological 
Survey – Oregon Cooperative Fish and Wildlife Research 
Unit, Oregon State University, Department of Fisheries and 
Wildlife, 104 Nash Hall, Corvallis OR 97331 USA, 
fischkar@onid.orst.edu; 2Real Time Research Consultants, 
Bend OR 97701 USA 
 
 Numbers of Double-crested Cormorants (Phalacrocorax 
auritus) nesting on East Sand Island in the Columbia River 
estuary have grown from less than 100 pairs in 1989 to 
about 10,650 nesting pairs in 2003. The rapid increase of 
the East Sand Island colony is a product of both high 
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reproductive success and immigration from other Pacific 
Coast colonies, many of which have declined in recent years. 
Cormorants nested almost exclusively amongst boulder 
riprap and driftwood on the southwest shore of the island 
until 1999 when they began nesting in satellite colonies in 
adjacent low-lying, vegetated habitat as well. In 2003, 
nesting pairs in 12 separate satellite colonies in this low-
lying habitat together comprised 20% of the breeding 
population on East Sand Island. This expansion into 
alternative nesting habitat seems to be without cost; nest 
success in a low-lying satellite colony was higher than in the 
main colony. Bald Eagles (Haliaeetus leucocephalus) appear 
to influence the cormorant colony in three ways: (1) eagle 
disturbances facilitate nest predation by Glaucous-
winged/Western Gulls (Larus glaucescens X L. occidentalis); 
(2) eagle roost site selection impacts cormorant nest site 
selection; and (3) eagles occasionally prey on breeding adult 
cormorants. In the future, decreased distance from gull 
nesting habitat, eagle activity, and vegetation changes in 
the low-lying habitat may limit growth of the cormorant 
colony. Nesting habitat does not currently appear to limit 
colony size and we expect that the number of Double-crested 
Cormorants nesting on East Sand Island will continue to 
grow. 
 
 
IMPLEMENTATION BEFORE REGULATION: 
COORDINATED EFFORTS TO PROACTIVELY REDUCE 
FREEZER LONGLINE SEABIRD BYCATCH IN 
ALASKAN WATERS 
 
Shannon Fitzgerald*1, Thorn Smith2, and Janet Smoker3. 
1Alaska Fisheries Science Center, 7600 Sand Point Way NE, 
Bldg 4, Seattle WA 98115 USA, 
shannon.fitzgerald@noaa.gov; 2North Pacific Longline 
Association, 4209 21st Ave. W, Suite 300, Seattle WA 98199 
USA; 3Fishery Information Services, 20007 Cohen Drive, 
Juneau AK 99801 USA 
 
 In the fall of 1995, fishery observers reported two Short-
tailed Albatross takes by freezer-longliners off Alaska. The 
significance of these takes was not lost on the industry, 
which immediately took action that resulted in a 
remarkable cooperative effort between industry, the 
Washington Sea Grant Program, NMFS, and the USF&WS. 
From that work, Washington Sea Grant recommended 
seabird avoidance measures for groundfish longliners 
(Melvin et al. 2001). Measures were adopted by the North 
Pacific Fisheries Management Council in December 2001 
and regulations are being implemented by NMFS. Because 
the freezer longline fleet had been responsible for 85% of the 
estimated seabird mortality, the North Pacific Longline 
Association implemented a seabird report card system 
among its members in 2000. This system uses each 
individual owner’s access to real-time data from their 
vessel. Data were available from the North Pacific 
Groundfish Observer Program electronic reporting system. 
NPLA members entered into agreements to share seabird 
take information and employed Fishery Information 
Services to access the data and provide performance 
summaries which link seabird takes to individual vessels. 
Those vessels with higher seabird numbers are contacted 

while still at sea, allowing them to take immediate action. 
NPLA members began deploying the avoidance measures 
recommended by Melvin in 2002. By deploying these 
approved methods prior to regulations being implemented, 
monitoring individual vessel performance, and giving direct 
feedback to members, the freezer longline group apparently 
reduced their seabird incidental take by 85% in 2002. The 
model described here could be used in other seabird or 
fishery applications. 
 
 
SUMMARY OF SEABIRD MORTALITY ASSOCIATED 
WITH THE ALASKA GROUNDFISH TRAWL FLEET, 1998 
THROUGH 2002 {Poster} 
 
Shannon Fitzgerald*1, Michael Perez1, and Kim Rivera2. 
1Alaska Fisheries Science Center, 7600 Sand Point Way NE, 
Building 4, Seattle WA 98115 USA, 
shannon.fitzgerald@noaa.gov; 2Alaska Region Office, 709 
West 9th Street, Juneau AK 99802 USA 
 
 Trawl vessels operating in U.S. federal waters off 
Alaska are required to meet coverage requirements which 
place NMFS-certified fishery observers on board vessels 
over 59 ft length overall for some or all of their fishing days. 
Vessels operate in several processing modes and use either 
bottom or pelagic trawl gear. Observers record seabird 
incidental takes when sampling the catch, and have 
recorded from 45 to 154 total birds taken annually. Due to 
data-recording procedures that will be corrected for 2004, 
analysts must generate high and low estimates of seabird 
bycatch. These estimates result in annual average takes of 
either 11,955 or 1,754, with single year highs and lows of 
14,969 and 407 seabirds. Average annual species 
composition varies depending on the estimation procedure. 
Northern Fulmars (Fulmarus glacialis) constitute either 
67.0% or 53.4% of the total for the 5-year average. For the 
next highest component, gull spp. were 18.6% of the low 
estimates while shearwater spp. were 11.8% of the high 
estimates. Laysan Albatross (Phoebastria immutabilis) were 
less than 2% of the total in either method. No other 
albatross species were observed taken in Alaska during this 
period. Not all trawl-related seabird mortality can be 
monitored by observers, so these estimates do not account 
for the total seabird bycatch in the Alaskan trawl fleet. For 
example, some birds become entangled in the sonar trawl 
cables used by many vessels. Collaborative studies are 
currently underway to investigate this source of mortality 
and to develop measures to mitigate associated mortalities. 
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FEEDING HABITS OF THE KELP GULL (Larus 
dominicanus) ON ISLA LA VIEJA IN CENTRAL PERU 
{Poster} 
 
Esmeralda Flores*1 and Carlos Zavalga2, 1Deparment of 
Biological Sciences Universidad. Nacional Agraria La 
Molina, Lima PERU, lala_flores@yahoo.com; 2Department of 
Biological Sciences University of North Carolina, 
Wilmington NC USA 
 
 The diet composition of Kelp Gull chicks (Larus 
dominicanus) was determined by examining their stomach 
contents at Isla La Vieja ( Reserva Nacional de Paracas) in 
central Peru in 2000 and 2001. Adults fed their chicks with 
at least 24 prey grouped in 5 taxa: fishes (16), crustaceans 
(3), sea lion placentas (1), mollusks (2), and bird remains 
(2). Although Kelp Gulls were generalist predators, the bulk 
of the diet was mainly fish, which occurred in 77% and 89% 
of the regurgitations in 2000 and 2001, respectively (P = 
0.05). The proportion of other taxa in the diet was similar 
between years. The main prey items in the diet were the 
small schooling fish Peruvian anchoveta (Engraulis ringens) 
(2000:48%, 2001:37% occurrence); unidentified fishes (21% 
and 15%); squat lobster (Pleuroncodes monodon) (20% and 
13%); South American sea lion (Otaria byronia) placentas 
(11% and 5%), and bivalve mollusks (4 and 6%). Only the 
occurrence of the anchoveta in the diet was significantly 
different between years. Chicks were fed mostly between 
0900 h and 1800 h. The average meal size varied according 
to the chick size:14.9 ± 2.4 g (N = 77) for small chicks, 28.6 ± 
2.9 g (N = 105) for medium-sized chicks, and 20.3 ± 2.8 g (N 
= 65) for large chicks. The relative meal size (meal 
weight/chick weight) was on average 4.14% ± 0.32, but it 
was higher in small chicks than in other size classes (P < 
0.05). The occurrence of squat lobster was higher in small 
chick regurgitations, whereas medium and large chicks 
were more often fed with mollusks. The size of prey ranged 
from 1 cm squat lobster to 20 cm fish. The anchoveta 
recovered in regurgitations were exclusively adults 
(range:11-17 cm) and matched closely the size distribution 
of the commercial fisheries. 
 
 
THE EFFECT OF FOOD RESOURCES AND 
COMPETITION ON BLACK-LEGGED KITTIWAKE 
FORAGING PATTERNS IN PRINCE WILLIAM SOUND 
 
R. Glenn Ford*1, David G. Ainley2, Evelyn D. Brown.3, 
Robert M. Suryan4, and David B. Irons5. 1R.G. Ford 
Consulting Company, 2735 N.E. Weidler Street, Portland 
OR 97232 USA, eci@teleport.com; 2H.T. Harvey and 
Associates, 3150 Almaden Expressway, Suite 145, San Jose 
CA 95118 USA; 3Institute of Marine Science, University of 
Alaska, Fairbanks AK 99775 USA; 4Oregon State 
University, Department of Fisheries and Wildlife, 104 Nash 
Hall, Corvallis OR 97331 USA; 5Migratory Bird 
Management, U.S. Fish and Wildlife Service, 1011 E. Tudor 
Rd., Anchorage AK 99503 USA 
 
 We created a spatially explicit computer simulation 
model of the foraging behavior of breeding Black-legged 
Kittiwakes (Rissa tridactyla) in Prince William Sound. The 

model was based on observations of radio-tracked 
kittiwakes and repeated aerial overflights to assess the 
abundance of forage fish schools. Data from two years, 1998 
and 1999, and two colonies, Shoup Glacier and Eleanor 
Island, were used in the analysis. Simulated birds used a 
strategy based on the minimization of foraging time in a 
spatially complex environment where the distribution of 
prey varied between foraging bouts. In addition to the 
distribution of fish schools, the model requires five 
constants to accurately simulate kittiwake behavior. Four of 
these constants did not change appreciably between colonies 
or years, but one constant, representing the temporal 
predictability of fish school abundance, appeared to change 
between both years and colonies. The model was able to 
account for 50% to 65% of the variation in the observed 
distribution of kittiwakes for the four year/colony 
combinations. The validated model was used to (1) predict 
the foraging distributions of other existing kittiwake 
colonies in Prince William Sound, (2) to measure the 
relative quality of the foraging grounds for each colony, and 
(3) to measure the amount of overlap in foraging grounds 
between competing colonies. These results were compared 
with a null model of Prince William Sound in which colonies 
of equivalent size were scattered randomly around the 
perimeter of the Sound. 
 
GUESS YOUR WEIGHT: WHAT DO BODY CONDITION 
INDICES REPRESENT? 
 
Adrian E. Gall*1, Daniel D. Roby1, and David B. Irons2, 
1U.S. Geological Survey – Oregon Cooperative Fish and 
Wildlife Research Unit, Oregon State University, 
Department of Fisheries and Wildlife, 104 Nash Hall, 
Corvallis OR 97331 USA, galla@onid.orst.edu; 2Migratory 
Bird Management, U.S. Fish and Wildlife Service, 1011 E. 
Tudor Rd, Anchorage AK 99503 USA 
 
 Body condition indices have been used as a non-
invasive technique to assess lipid stores in birds, but these 
indices are rarely validated. We compared residual body 
condition indices, which adjust mass by body size, with total 
body fat of adults to validate the use of morphometrics to 
estimate fat reserves in breeding auklets. We also evaluated 
the effects of year and date on adult body mass of Crested 
Auklets (Aethia cristatella) and Least Auklets (A. pusilla) 
during the 2000-2002 breeding seasons on St. Lawrence 
Island, Alaska. Variation in body mass explained only 11-
13% of variation in fat reserves. Residual condition indices 
improved predictions of fat reserves, but only for Crested 
Auklets. The mass of breeding Least Auklets declined 
during the breeding season in all 3 years of the study, but 
average mass was highest in the year of highest 
reproductive success (2002). The mass of Crested Auklets 
declined through the breeding season in 2 years, but 
increased in 2002. The lipid-rich copepod Neocalanus 
cristatus was prevalent in the diets of both auklet species in 
2002, suggesting that seasonal trends in adult body mass 
may reflect food availability. Fat reserves of adult Least and 
Crested auklets during egg-laying differed among the 3 
breeding seasons, and contrary to expectation, was lowest in 
2002. Although fat reserves of adults during egg-laying were 
not good predictors of subsequent reproductive success, body 
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mass of breeding adults was positively related to the 
apparent availability and quality of prey. 
 
 
EFFECTS OF REPRODUCTIVE STAGE ON ADRENAL 
RESPONSIVENESS OF GLAUCOUS-WINGED GULLS 
{Poster} 
 
J. Brook Gamble*1, Kathleen M. O’Reilly2, and C. Loren 
Buck3, 1University of Alaska Fairbanks, Department of 
Biology and Wildlife, PO Box 756100, Fairbanks AK 99775 
USA, ftjbg@uaf.edu; 2University of Portland, Department of 
Biology, 5000 North Willamette Blvd., Portland OR 97203 
USA; 3University of Alaska Fairbanks, School of Fisheries and 
Ocean Sciences, 118 Trident Way, Kodiak AK 99615 USA 
 
 The reproductive period for seabirds is both 
energetically expensive and potentially stressful. Parents 
have the dual challenge of maintaining their own body 
condition while meeting the energetic needs of their growing 
chicks. Nest sites are often times many kilometers from 
available food sources. We hypothesized that 1) body 
condition of Glaucous-winged Gulls (Larus glaucescens) 
during the incubation and chick rearing periods in Chiniak 
Bay, Alaska would be compromised as compared to pre-
breeding condition and that 2) plasma levels of 
corticosterone would increase throughout the reproductive 
season. We developed an index of body condition and 
determined that adult body condition significantly degraded 
as the breeding season progressed (P < 0.001). We collected 
either baseline ( < 3 minutes after capture) or stress series ( 
< 3, 10, 30, 50 minutes following capture) samples of blood 
from free-living adult birds caught during pre-breeding, 
breeding and post-breeding stages. Samples were assayed 
for levels of corticosterone and concentrations of various 
lipid classes. Baseline corticosterone levels did not vary 
significantly among seasons (P = 0.343) and averaged 2.0 ± 
0.25. However, peak levels attained during the stress series 
were significantly higher (P < 0.001) during incubation 
(33.309 ± 2.35 SE, n = 13) than during chick rearing (26.39 ± 
3.906, n = 11). Relatively low and stable baseline 
concentrations of corticosterone throughout the pre-
breeding and breeding season suggest that reproductive 
birds were not highly energetically stressed at the time of 
capture and that parent birds modulate adrenal 
responsiveness and thus peak circulating plasma 
corticosterone levels with breeding stage. 
 
 
SITE FIDELITY IN RHINOCEROS AUKLETS (Cerorhinca 
monocerata): TEMPORAL AND SPATIAL VARIABILITY 
IN MATE AND SUCCESS EFFECTS 
 
David Gardner*, Julie Thayer, and William Sydeman, 
PRBO Conservation Science, 4990 Shoreline Hwy, Stinson 
Beach CA 94970, USA, dgardner@prbo.org 
 
 Using data from two California populations (Año Nuevo 
Island and Southeast Farallon Island), we investigated 
factors influencing site fidelity in Rhinoceros Auklets 
(Cerorhinca monocerata) inhabiting artificial burrows. Site 
fidelity is important for developing a deeper understanding 

of population dynamics, as it provides insight into dispersal 
and recruitment characteristics of a population and/or 
metapopulation, which can aid conservation and 
management efforts. Over all years, 59% and 84% of 
individuals remained site faithful on Año Nuevo Island and 
Southeast Farallon Island, respectively. In addition, an 
average of 71% of individuals on Año Nuevo Island and 89% 
on Southeast Farallon Island remained with the same mate 
over consecutive years. Colony, year, sea-surface 
temperature, mate fidelity, previous breeding success, and 
interaction terms were modeled using logistic regression; 
colony, January-March sea-surface temperature, year and 
previous breeding success all had significant effects on site 
fidelity, with fidelity increasing in years of high winter sea-
surface temperature. Colony differences in site fidelity may 
be influenced by population history, age structure, habitat 
differences or differential predation pressures.  
 
 
CLIMATE CHANGE, SEA ICE, AND ARCTIC SEABIRDS 
 
Tony Gaston* and Grant Gilchrist, Canadian Wildlife 
Service, National Wildlife Research Centre, Carleton 
University, Ottawa K1A 0H3 CANADA, 
tony.gaston@ec.gc.ca 
 
 We compared trends in aspects of the breeding biology 
of Thick-billed Murres (Uria lomvia) at two colonies in the 
eastern Canadian Arctic – Coats Island, near the southern 
limit of the species range and Prince Leopold Island, near 
the northern limit. At Coats Island, in northern Hudson 
Bay, changes in timing of breeding and chick diets of Thick-
billed Murres since 1981 have been significant. Conversely, 
at Prince Leopold Island, in the High Arctic, there has been 
no detectable change in timing of breeding, although some 
change in diet has been observed. At Prince Leopold Island, 
timing and success of breeding for Thick-billed Murres are 
inversely correlated with the timing of sea-ice break-up. At 
Coats Island, while timing is delayed by heavy ice 
conditions, chick growth and adult body condition tend to be 
better in heavy ice years, suggesting that late ice break-up 
is beneficial for reproduction at Coats. These opposite 
trends eventually may lead to a population shift as climate 
warms. 
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THE STATUS OF SEABIRDS IN THE TUAMOTU 
ARCHIPELAGO, FRENCH POLYNESIA 

Verena A. Gill*1, Ray Pierce2, Philippe Raust3, Graham 
Wragg4, Eric VanderWerf5, Richard Lanctot1, Lee Tibbitts6, 
Ed Saul7, Jean-Marc Salducci3, and Johanna Squire8, 1U.S. 
Fish and Wildlife Service, Anchorage AK, 
verena_gill@fws.gov; 2Wildlands Consultants, Whangarei, 
NEW ZEALAND; 3Société d’Ornithologie de Polynésie, 
Papeete TAHITI; 4Pacific Expeditions, Rarotonga COOK 
ISLANDS; 5U.S. Fish and Wildlife Service, Honolulu HI 
USA; 6U.S. Geological Survey, Anchorage AK; 7Cook Island 
Department of Conservation, Rarotonga, COOK ISLANDS; 
8Manunda, Queensland, AUSTRALIA 
 
 In March 2003 an international team of biologists 
conducted an expedition to the remote Tuamotu Archipelago 
of French Polynesia. This archipelago consists of 78 low-
lying atolls stretching from 14°S to 24°S and from 134° to 
149°W, and is located 300 to 1,600 km from Tahiti. The 
Tuamotu support several endemic resident bird species and 
a variety of migratory species, many of which are 
threatened. Data on the status and distribution of birds is 
lacking from some atolls and others have not been surveyed 
since the 1920s. Among the main objectives was to evaluate 
the status of seabirds throughout the southern and central 
archipelago, investigate the risk to birds posed by 
introduced mammals, and make recommendations for pest 
eradication. Ten atolls were visited from over 22 days. 
Thirty-one avian species were recorded on atolls, with the 
arboreally nesting White Tern (Gygis alba), Brown Noddy 
(Anous stolidus) and Red-footed Booby (Sula sula) the most 
numerous. Ground-nesting seabirds were found in 
alarmingly low numbers. Significant seabird colonies were 
found on Morane, Reitoru, Tekokota, Tahanea, and 
Fakarava atolls, with perhaps a globally important nesting 
colony of Lesser Frigatebirds (Fregata ariel) on Reitoru. 
Observers recorded nearly 1,500 birds of 26 bird species on 
pelagic surveys. The most common species were Brown 
Noddy, White Tern, and Red-footed Booby. Morane, 
Tekokota, and a few isolated motu of Tahanea and 
Fakarava were the only mammal-free islands visited. Our 
surveys suggest that bird populations in the Tuamotu are at 
high risk. Eradicating introduced mammals is possible, but 
will require increased funding, support of the local 
government and native Polynesians, and monitoring to 
ensure that mammals are not reintroduced on atolls that 
are visited regularly by copra farmers. 
 
 

SEABIRD CONSERVATION EFFORTS IN THE GULF OF 
CALIFORNIA ISLANDS, AS A FEDERAL NATURAL 
PROTECTED AREA 
 
Carlos Godínez Reyes1*, Alfredo Zavala González1, Daniel 
W. Anderson2, 1Area de Protección de Flora y Fauna Islas 
del Golfo de California en Baja California, Comisión 
Nacional de Áreas Naturales Protegidas (CONANP), Av. del 
Puerto #375, Altos 25, Fracc. Playa Ensenada, Ensenada BC 
MEXICO, cgodinez@conanp.gob.mx; 2Department of 
Wildlife, Fish, and Conservation Biology, University of 
California, Davis CA 95616 USA. 
 
 One of the first major conservation efforts in the Gulf of 
California took place with research on seabirds at Rasa 
Island. Tiburon and Rasa islands were protected in 1963 
and 1964, as nature reserves and seabird refuges by the 
Mexican federal government. Since then, a great number of 
research groups have worked there with different academic 
interests, but with the conservation of the region's vast 
natural resources in mind. The Mexican federal government 
decreed in 1978 all the Gulf of California Islands as a 
natural protected areas, and in 1997 hired full-time trained 
professionals to do the required management of the Gulf of 
California Islands Natural Protected Area, in the states of 
Baja California, Baja California Sur, and Sonora. Brown 
Pelicans (Pelecanus occidentalis), Elegant Terns (Sterna 
elegans), Heermann’s Gulls (Larus heermanni), and Osprey 
(Pandion haliaetus), as well as California sea lions 
(Zalophus californianus), are considered the indicator 
species for this Natural Protected Area. These species are 
being monitored by local personnel, in collaboration with 
scientific groups and the Mexican Navy. This monitoring 
program includes aerial photographs and geo-referentiation 
of specific sites, where major nesting colonies occur and 
collaboration efforts with academic groups with expertise in 
those species. There have been registered small changes in 
the last five years in the nesting colonies of Brown Pelicans 
in the San Lorenzo Archipelago, and in the Puerto Refugio 
Area, where a new colony was discovered recently. Also 
there is a significant decrease in the number of Osprey 
nests in the Bahia de los Angeles Archipelago, in specific 
sites that have been used frequently by tourists in the last 
years. We are using these two species as examples to 
analyze management measures taken within the Gulf of 
California Islands Natural Protected Area, in particular in 
the state of Baja California where major colonies of Brown 
Pelicans exist to contribute to the conservation of insular 
flora and fauna. 
 
 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

49 

THE DISTRIBUTION OF MARBLED MURRELETS 
RELATIVE TO THE DISTRIBUTION AND ATTRIBUTES 
OF PREY SCHOOLS AND MARINE HABITAT IN 
NORTHERN CALIFORNIA  
 
Richard Golightly*1, Percy Hébert1, Greta Wengert1, William 
Pinnix2, and Brian O’Donnell1, 1Department of Wildlife 
Humboldt State University, Arcata CA 95521 USA, 
rtg1@humboldt.edu; 2Arcata Field Office, US Fish and 
Wildlife Service, Arcata CA 99521 USA 

 
 Hydroacoustic sampling of potential Marbled Murrelet 
(Brachyramphus marmoratus) prey was conducted 
simultaneously with Marbled Murrelet surveys at four near-
shore sites along the coast of northern Humboldt County, 
California. At each site, four 2-km transects were sampled at 
fixed distances from shore at each site and repeated 6-8 times 
during the Fall and Winter. We attempted to validate 
potential hydroacoustic-target identifications using 
underwater video during hydroacoustic sampling. The 
number of Marbled Murrelets observed varied among sites, 
but did not vary with bottom depth over the range of depths 
sampled. There was a positive relationship between water 
surface temperatures and the number of Marbled Murrelets. 
Potential prey targets were detected on all transects at all 
distances from shore and differed between the four sites, but 
the number of targets did not vary with bottom depth or 
surface temperature. 76% of Marbled Murrelets were 
associated with at least one target, which was greater than 
expected based on the proportion of transects associated with 
targets (p = 0.02). Murrelets were not associated with targets 
at deeper depths (p < 0.001). Murrelets were associated with 
continuous, low density targets of greater length (p < 0.001). 
Targets with these characteristics were identified as 
euphausiids based on our video analysis. Underwater video 
also detected a sand lance school associated with a murrelet. 
 
 
THE IMPORTANCE OF UNDERSTANDING TROPHIC 
RELATIONSHIPS FOR CONSERVATION 
 
Thomas P. Good*, Katie Barnas, Doug M. Marsh, Brad A. 
Ryan, and Edmundo Casillas, Conservation Biology 
Division, Northwest Fisheries Science Center, 2725 
Montlake Boulevard East, Seattle WA 98112 USA, 
tom.good@noaa.gov 
 
 Understanding trophic relationships of seabird 
predators and prey is critical for natural resource managers 
responsible for seabird populations and their prey resources. 
Many of the trophic relationships identified to date are 
contentious due to conservation concerns for the bird 
predators, their prey, or both. These functional 
relationships are often not known with certainty, which can 
affect the management decisions based upon them. A high-
profile example of this involves piscivorous waterbirds and 
ESA-listed salmonids in the Columbia River in the U. S. 
Pacific Northwest. Significant effort has gone into 
estimating predation by Caspian Terns (Sterna caspia) and 
other piscivorous waterbirds on outmigrating juvenile 
salmonids in the Columbia River estuary. Management 
scenarios for the East Sand Island tern population require 

NOAA Fisheries to estimate the impact of tern predation on 
salmonids. We used estimates of predation rates (% of 
passive integrated transponder (PIT) tags detected at 
Bonneville Dam later detected in the tern colony) on 
steelhead from 1999-2002 to approximate the relationship 
between tern breeding population size and predation rate. 
This relationship was used to model potential gains in the 
population growth rate of steelhead given predation rates 
corresponding to hypothetical tern population levels on East 
Sand Island. These analyses suggested potential lambda 
gains for steelhead similar to improvements to hydropower 
operations but below elimination of harvest. Refining our 
understanding of predator-prey relationships, and of what 
gains are realizable if mortality due to avian predators is 
reduced, is critical if we are to make rational conservation 
and management decisions. 
 
 
POPULATION RECOVERY OF BROWN PELICANS 
BREEDING IN THE SOUTHERN CALIFORNIA BIGHT: A 
HISTORICAL PERSPECTIVE 
 
Franklin Gress*1,2 , Daniel W. Anderson2, Robert W. 
Risebrough3, and James O. Keith4, 1California Institute of 
Environmental Studies, 3408 Whaler Avenue, Davis CA 
95616 USA, fgress@pacbell.net; 2Department of Wildlife, 
Fish and Conservation Biology, University of California, 
Davis CA 95616 USA; 3The Bodega Bay Institute, 2711 
Piedmont Avenue, Berkeley CA 94705 USA; 48027 East 
Phillips Circle, Englewood CO 80112 USA 
 
 California Brown Pelicans (Pelecanus occidentalis 
californicus) breeding in the Southern California Bight 
(SCB) suffered near total reproductive failure in the late 
1960s and early 1970s. The lack of nesting success was 
caused primarily by egg breakage due to excessive shell 
thinning associated with high levels of p,p’-DDE, the 
primary metabolic derivative of the pesticide DDT. Ocean 
sediments off the coast of Los Angeles were heavily 
contaminated with DDT residues originating from the 
discharge of wastes from a DDT manufacturing facility in 
Los Angeles County into the county sewage system. 
Regulatory measures imposed in the early 1970s curtailed 
the release of wastes from this plant; as a result, oceanic 
DDT levels decreased sharply. As environmental levels of 
DDE in the SCB declined, Brown Pelicans responded and 
breeding success gradually improved. Population recovery 
began in about 1974-75, but the breeding effort did not show 
significant improvement until the early 1980s. By the mid-
1980s, the number of pairs breeding had dramatically 
increased to levels that exceeded reported mean historical 
numbers. Likewise, DDE concentrations in pelicans showed 
a steady decrease, reaching an apparent stable mean level 
of about 2.0 ppm (wet-weight in eggs) by 1985 (compared to 
about 50 ppm in 1969). In response, eggshell thinning 
decreased to a mean of about 5% (compared to 51% in 1969); 
at this level, there appears to be little or no effect on 
breeding success. PCBs are the second most common 
contaminants found in SCB pelicans; like DDE, PCB 
environmental levels show a decline over time. 
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RADAR MONITORING OF MARBLED MURRELETS AT 
INLAND SITES IN MENDOCINO AND SONOMA 
COUNTIES, CA, 1999-2002 
 
Thomas Hamer*1, Sarah Schuster1, Douglas Meekins2, and 
Robert Douglas3, 1Hamer Environmental, 19997 State Route 
9, Mount Vernon WA 98274 USA, hamert@aol.com; 
2Campbell Group, 90 West Redwood Avenue, Fort Bragg CA 
95437 USA; 3Mendocino Redwood Company, 32600 Holquist 
Lane, Fort Bragg CA 95437 USA 
 
 Using a high-frequency surveillance marine radar 
system, we assessed the presence and/or likely absence of 
Marbled Murrelets (Brachyramphus marmoratus) at inland 
sites in watersheds in Mendocino and Sonoma Counties, 
and compared relative detection levels between sites. These 
two counties, along with Marin County, comprise an area 
identified in the USFWS Marbled Murrelet Recovery Plan 
as Conservation Zone 5. This zone contains the smallest 
remaining breeding population of any of the 6 Conservation 
Zones. Mean number of radar detections per survey 
morning per site were grouped into three categories: high 
(+10), moderate (3-9), and low (0-2). Although survey effort 
was not equal between watersheds or among years, we 
identified six watersheds whose survey stations had high 
numbers of detections, two moderate detection watersheds, 
and fifteen low detection watersheds. Good radar coverage 
was possible in most watersheds and radar surveys were 
useful for identifying areas of higher murrelet 
concentrations at a landscape level and for identifying 
potential occupied sites. Radar data were compared to at-
sea distribution from marine surveys conducted during the 
breeding season from 2001-2003 by Craig Strong of Crescent 
Coastal Research. At-sea surveys confirmed the presence of 
these remaining breeding populations and identified their 
primary summer foraging areas. Our data indicate the need 
for comprehensive efforts to locate additional breeding sites 
in this zone. If this population can be maintained over the 
next several decades it may greatly facilitate recovery and 
the likelihood of recovery in adjacent zones 4 and 6 by 
minimizing any future gaps in distribution.  
 
 
 
RADAR MONITORING OF XANTUS’S MURRELETS AT 
ANACAPA ISLAND, CALIFORNIA, BEFORE AND AFTER 
ERADICATION OF BLACK RATS 
 
Thomas Hamer* and Sarah Schuster, Hamer Environmental, 
19997 State Route 9, Mount Vernon WA 98274 USA, 
hamert@aol.com 
 
 Xantus’s Murrelets (Synthliboramphus hypoleucus) are 
one of the seabird species most vulnerable to imminent 
extinction due in part to high mortality rates from 
introduced ground predators. Black rats (Rattus rattus) 
were eradicated from Anacapa Island in an effort to restore 
seabird populations. We conducted three years of pre-
eradication surveys (2000-02) and one year (2003) of post-
eradication surveys using a marine radar system. We 
monitored the numbers of birds flying into or out of 
potential nesting habitats during the breeding season. Data 

collected in 2000 and 2001 showed significant seasonal 
declines (2000: r = -0.802, p < 0.03; 2001: r = -0.934, p < 
.000), and the mean annual number of detections per night 
was 73.67 and 42.33, respectively. In 2002, after the first 
stage of eradication, radar counts did not decline 
significantly (r = -0.504, p > 0.10) and the annual mean was 
70.71 detections. In 2003, when rat eradication was 
complete, peak counts were some of the highest ever 
recorded (161 to 205 detections per night) and the annual 
mean was 99.20. The post-eradication seasonal pattern 
showed a period of initial growth, stabilization, and decline 
while the pre-eradication seasonal pattern was defined by 
initial high counts and subsequent declines. Power analysis 
indicated that we will be able to detect a + 3.5 % change in 
the population with a power of 0.80 over a ten-year 
monitoring period. Populations at Anacapa should continue 
to be monitored to assess the success of introduced predator 
eradication on the unique ecosystems of offshore islands. 
 
 
DAYTIME FORAGING LOCATIONS AND NOCTURNAL 
COLONY ATTENDANCE OF XANTUS’S MURRELETS 
 
Christine Hamilton*1, Richard Golightly1, and John 
Takekawa2, 1Department of Wildlife, Humboldt State 
University, Arcata CA 95521 USA, 
chamilton13@hotmail.com; 2U.S. Geological Survey, 
Western Ecological Research Center, San Francisco Bay 
Estuary Field Station, P.O. Box 2012, Vallejo CA 94592 
USA 
 
 We examined at-sea distribution and nearshore colony 
attendance of Xantus’s Murrelets (Synthliboramphus 
hypoleucus) in the Southern California Bight from April-
June in 2002 and 2003. Radio transmitters were attached to 
murrelets from Anacapa Island (n = 34 in 2002, n = 44 in 
2003) and Santa Barbara Island (n = 34 in 2002). The 
Southern California Bight was searched by aircraft 4 days 
per week to locate murrelets. Murrelets were located 33 ± 
4.0 km (mean ± SE) from Anacapa Island and 53 ± 6.6 km 
from Santa Barbara Island in 2002, and 25 ± 1.7 km from 
Anacapa Island in 2003. Home range size was significantly 
greater and murrelets left the Southern California Bight 
area sooner in 2002. In 2003, automated telemetry systems 
installed on Anacapa Island detected nocturnal attendance 
by individual murrelets in the nearshore waters of Anacapa 
Island (range 2-68 nights per murrelet). Many of these 
murrelets were likely non-incubating. Nocturnal attendance 
may be a constraint to the distance that murrelets travel 
during the day to forage; murrelets that spent more nights 
in the nearshore waters of Anacapa Island were closer to 
the island during the day. The number of murrelets 
attending the nearshore colony waters at night decreased 
after 14 May in 2003, while the home range size for 
individual murrelets rapidly increased as murrelets moved 
away from the colony. Favorable foraging conditions until 
mid-May in 2003 may have allowed murrelets to forage in 
close proximity to the colony during the day and frequently 
attend nearshore colony waters at night. 
 
 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

51 

DIRECT COMPARISON OF TILTED AND UNTILTED 
RADAR FOR MONITORING MARBLED MURRELET 
POPULATIONS ON NORTHERN VANCOUVER ISLAND 
 
William L. Harper*1, Bernard K. Schroeder2, Irene A. 
Manley3, and John Deal4, 1Osiris Wildlife Consulting, 4399 
Shore Way, Victoria BC V8N 3V1 CANADA, 
Bill.Harper@shaw.ca; 2351 Howard Ave, Nanaimo BC V9R 
3R8 CANADA; 3RR#1, S4-C8, 5768 HaHa Creek Road, 
Wardner BC V0B 2J0 CANADA; 4Canadian Forest Products 
Ltd, Coastal Operations, Woss BC V0N 3P0 CANADA 
 
 Marine surveillance radar was used to inventory 
Marbled Murrelet (Brachyramphus marmoratus) 
populations as part of a long-term conservation program for 
Tree Farm Licence 37. In 2003, we had 5923 radar 
detections from 34 morning surveys at 19 sites. Radar units 
were operated simultaneously at the same location to 
directly compare detection rates. At one site, three surveys 
with a 5-kilowatt radar unit had more detections (25) than a 
12-kilowatt unit (18). At seven sites during 13 surveys, an 
untilted 2 m long scanner was compared to a similar 
scanner with its waveguide tilted upwards to approximately 
25o. Depending on the site, the untilted scanner detected 
between 5% and 79% of the murrelets detected by the tilted 
scanner (mean = 43%). Overall, almost twice as many 
murrelets were detected with a tilted scanner compared to 
an untilted scanner, although the tilted scanner still missed 
murrelets recorded by the untilted scanner. Of a total of 
1016 detections analysed in detail, 27% were detected by 
both scanners, 56% were detected by the tilted scanner only, 
and 17% were detected by the untilted scanner only. 
Consecutive-day variability in radar counts ranged from 4% 
to 99% (coefficients of variation) depending on the site, and 
was less at coastal sites (13%) compared to inland sites 
(33%), but was the same for untilted and tilted scanners 
(25-26%). Tilting the radar scanner allowed more murrelets 
to be detected, which proved useful for monitoring smaller 
inland populations. We plan to continue long-term 
population trend monitoring using tilted-scanner radar 
surveys. 
 
 

AN UNUSUAL MORTALITY OF NORTHERN FULMARS 
(Fulmarus glacialis) 
 
James T. Harvey*1, Hannah M. Nevins1, Scott Hatch2, Josh 
Adams1, Jim Hill3, Jack Ames3, Jennifer L. Parkin4, Kelly 
Newton5, Jan Roletto6, Joe Mortenson7, Jamie Hall7, and 
Todd Hass8, 1COMBERS, Moss Landing Marine 
Laboratories, 8272 Moss Landing Road, Moss Landing CA 
95039 USA, harvey@mlml.calstate.edu. 2U.S. Geological 
Service, Alaska Science Center, 1011 E. Tudor Rd., 
Anchorage AK 99503 USA; 3Department of Fish and Game, 
Marine Wildlife Veterinarian Care and Research Center, 
1451 Shaffer Road, Santa Cruz CA 95060 USA; 4Monterey 
Bay National Marine Sanctuary, 299 Foam St., Monterey 
CA 93940 USA; 5U.C. Santa Cruz, Long Marine Lab, 100 
Shaffer Rd., Santa Cruz CA 95060 USA; 6Beach Watch, Gulf 
of the Farallones & Cordell Bank National Marine 
Sanctuaries, Fort Mason Bldg. 201, San Francisco CA 94123 
USA; 7Farallones Marine Sanctuary Association, The 
Presidio, P.O. Box 29386, San Francisco CA 94129 USA; 
8COASST, School of Aquatic and Fishery Sciences, 1122 NE 
Boat Street, Box 355020, University of Washington, Seattle 
WA 98195 USA 
 
 During 2003, we documented mortality of Northern 
Fulmar (Fulmarus glacialis) with at-sea surveys, beached 
bird surveys, and necropsies. In central California, we 
recorded extremely high deposition of dead fulmars on 
beaches (mean = 12.8 ± 3.2 SE birds km-1, range = 0.3 – 25, 
n = 10 beaches), and observed high densities of live fulmars 
at sea (mean = 14.0 ± 4.7 SE birds km-2, range = 2.4 – 40.1). 
In Oregon and Washington, beached bird surveys revealed 
high fulmar deposition that was patchy in space and time. 
Necropsies of 186 fulmars indicated 96% were hatch year 
based on molt and bursa (67 male, 65 female, 46 unsexed) 
and 4% were after hatch year (3 male, 2 female, 3 unsexed). 
All birds had small, undifferentiated gonads (male, mean 
length [± SD] = 3.0 ±1.3, n = 69; female, mean largest follicle 
= 0.03 mm, n = 66). Bill measurements and proportion of 
color morphs, 92% dark and 8% light, indicated birds 
originated from colonies in the Gulf of Alaska (GOA). Colony 
of origin was corroborated by movements of satellite-tagged 
fulmars from the Semidi Islands, GOA to Oregon and 
central California. Beachcast fulmars were in poor body 
condition as evidenced by reduced body mass (male, mean = 
453 ± 60 g, n = 32; female, mean = 383 ± 42 g, n = 41), 
atrophied muscles and livers, and no subcutaneous fat 
reserves. Stomachs were virtually empty, containing a few 
squid beaks and plastic fragments. No disease factors were 
identified. We suggest starvation was the main cause of 
death; young birds may have been disproportionately 
affected because they did not have sufficient energy reserves 
to buffer against decreased food availability during the post 
fledging migration. Persistent and early storms in the GOA 
may have contributed to this mortality event, either by 
preventing foraging or reducing prey availability. 
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FOOD HABITS OF BROWN PELICANS BREEDING IN 
THE SOUTHERN CALIFORNIA BIGHT {Poster} 
 
Laurie Harvey*1, Franklin Gress1,2, Daniel W. Anderson2, and 
Paul R.. Kelly 3 , 1California Institute of Environmental 
Studies, 3408 Whaler Avenue, Davis CA 95616 USA, 
laurieharvey@yahoo.com; 2Department of Wildlife, Fish and 
Conservation Biology, University of California, Davis CA 
95616 USA; 3 Office of Spill Prevention and Response, 
California Department of Fish and Game, P.O. Box 944209, 
Sacramento CA 94244 USA 
 
 Dietary composition of California Brown Pelicans 
(Pelecanus occidentalis californicus) nesting in the Southern 
California Bight (SCB) was examined in a preliminary 
study in 1972-1980. Dietary components were determined 
by examining regurgitations of prefledged chicks. At that 
time, at least 90% of 4,400 individual fish identified and 
80% of the total biomass in the regurgitations consisted of 
northern anchovy (Engraulis mordax). Northern anchovy 
was the primary surface-occurring, schooling prey species 
available in the SCB; it was the only food source that met 
the requirements of breeding Brown Pelicans. Beginning in 
about 1980, Pacific mackerel (Scomber japonicus) 
populations began increasing in the SCB and were observed 
more frequently in regurgitations during the 1980s. During 
this period, Pacific sardine (Sardinops sagax) populations 
along the California coast were depressed and not found in 
pelican food samples, although we hypothesize that before 
the fishery collapsed in the 1950s, sardines were probably a 
significant pelican prey item. Sardines in the SCB began 
recovering in the mid-1980s, but were not observed in 
pelican food samples until 1993. Recent preliminary data 
indicate that sardines have now become a major food source, 
along with anchovies. Our previous studies showed that 
pelican breeding success was closely associated with 
anchovy abundance in the 1970s and 1980s. Pelican 
productivity has been highly sensitive to anchovy 
fluctuations; in years when anchovies are abundant, 
pelicans almost always have higher reproductive rates. We 
are currently examining the interrelationships of sardines, 
anchovies, and pelican breeding success. 
 
 
EVALUATION OF HUMAN-RELATED NOISE 
DISTURBANCE ON THE BEHAVIOR AND 
REPRODUCTIVE SUCCESS OF MARBLED MURRELETS 
IN REDWOOD NATIONAL AND STATE PARKS  
 
Percy Hébert* and Richard Golightly. Department of 
Wildlife Humboldt State University, Arcata CA 95521 USA, 
pnh7001@humboldt.edu 
 
 Human disturbance is known to depress reproductive 
success in ground-nesting alcids. However, unlike other 
alcids, Marbled Murrelets (Brachyramphus marmoratus), 
nest on large branches in the upper canopy of mature 
forests. In 2001-2003 we examined human-related noise 
disturbance (a chainsaw) as it might affect the behavior and 
reproductive success of Marbled Murrelets. Behavioral 
observations were obtained using a video camera operated 

by a climber in an adjacent tree. Murrelet behavior during 
the 15 min disturbance period was compared to behavior 
during 30 min pre- and post-disturbance periods. In total, 
we exposed 12 incubating adults, and 4 chicks to the sound 
of an operating chainsaw. Adults spent a significantly (p < 
0.05) greater proportion of time at rest during the pre- and 
post-disturbance periods compared to the disturbance 
period. Conversely, adults spent significantly (p < 0.05) 
more time with their heads raised during the disturbance 
period compared to the pre- and post-disturbance periods. 
Hatching success at experimental nests was similar to that 
recorded at control nests. Chicks spent significantly less 
time at rest during the 15 min disturbance period compared 
to the pre- and post-disturbance periods, and significantly 
more time with their heads raised during the disturbance 
period compared to the pre- and post-disturbance periods. 
Fledging success at nests where only the chick was exposed 
to an operating chainsaw was similar to that of control 
nests. Persistent video cameras at the nest, synchronized 
with a persistent video camera at a trail showed that 
Marbled Murrelet adults and chicks did not modify their 
behavior due to the presence of people using trails below the 
nests. 
 
 
NEST-SITE FIDELITY, EGG LAYING AND ONSET OF 
INCUBATION IN MARBLED MURRELETS NESTING IN 
REDWOOD NATIONAL AND STATE PARKS 
 
Percy Hébert*, Richard Golightly, and Harry Carter, 
Department of Wildlife, Humboldt State University, Arcata 
CA 95521 USA, pnh7001@humboldt.edu 
 
 Marbled Murrelets (Brachyramphus marmoratus) nest 
on large branches in the upper canopy of mature forests. 
This has hampered efforts to study the behavior of Marbled 
Murrelets at the nest. We examined the nesting biology of 
Marbled Murrelets in Redwood National and State Parks 
between 2001 - 2003. We used radio-telemetry to locate 
nests and document timing of use. We also used persistent 
video cameras placed near nests to investigate visits by 
murrelets during and after the breeding season. Radio-
marked murrelets initiated 29 nesting attempts including 
three re-nests. We exactly located 10 nest trees. The nest-
site/platform at three of these trees was used at least two 
years in a row. At one of these nest sites we placed a 
persistent video camera prior to egg-laying. Egg-laying 
occurred at 0530 h, and the male took the first incubation 
shift. Radio-telemetry evidence also suggested that male 
Marbled Murrelets take the first incubation shift. 
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FOOD LIMITATION IN THE TROPICS: STARVATION 
EVENTS OF WEDGE-TAILED SHEARWATER CHICKS 
INDICATE VARIABILITY IN SKIPJACK TUNA 
ABUNDANCE IN HAWAI'I {Poster} 
 
Aaron Hebshi1 and David Duffy2 ,1Department of Zoology, 
University of Hawaii at Manoa, Honolulu HI 96822 USA, 
hebshi@hawaii.edu; 2Department of Botany/Pacific 
Cooperative Studies Unit (USGS), University of Hawaii at 
Manoa, Honolulu HI 96822 USA, dduffy@hawaii.edu 
 
 Previous studies have suggested that food availability, 
at least in non- El Nino years, does not regulate populations 
of open-ocean tropical seabirds. This supposition has been 
advanced by studies showing the wide variety of prey taken 
by topical seabirds, and by studies showing that adults can 
easily increase food delivery when their chicks are 
artificially forced to regurgitate. This study documents food 
shortage in Hawaiian Wedge-tailed Shearwaters (Puffinus 
pacificus) in two of the three breeding seasons studied. 
Chick growth rates showed significant negative anomalies 
during a two-three week period in August 2000 (F1,15 = 
18.55; P < .0001) and a two-week period in September 2003 
(F1,13 = 15.8; P < .0005). In addition, weekly mortality rates 
during these periods increased from 2% to 12% of all chicks 
monitored. Wedge-tailed Shearwaters depend heavily on 
skipjack tuna (Katsuwonus pelamis), which drive prey up to 
the ocean’s surface. Food shortages likely correspond to 
temporary reductions of foraging skipjack tuna within the 
shearwaters’ foraging range.  
 
 
SPATIAL AND TEMPORAL SEGREGATION OF MARINE 
BIRDS AND MAMMALS IN NEARSHORE WATERS OF 
MONTEREY BAY, CALIFORNIA {Poster} 
 
Laird A. Henkel, H.T. Harvey & Associates, 294 Green 
Valley Rd., Suite 320, Watsonville CA 95076 USA and Moss 
Landing Marine Laboratories, 8272 Moss Landing Road, 
Moss Landing CA 95039 USA, Lhenkel@harveyecology.com 
 
 I used data from 34 at-sea surveys in nearshore waters 
of Monterey Bay to test for association and segregation of 20 
taxa of marine birds and mammals. The same transect was 
surveyed throughout all months over a two year period. I 
tested for correlation between abundance of paired taxa in 
space (the same 1-km by 100-m section of transect) and time 
(34 surveys), using a bootstrap randomization to determine 
probability values of simple correlation coefficients. I 
expected that competition would lead to segregation of 
different taxa within foraging guilds in space or time, but 
not among taxa in different guilds. I found that within 
surface feeding, plunge-diving, and benthic feeding guilds, 
associations were positive rather than negative. Within the 
pursuit-diving guild I did find negative associations, 
indicating segregation. Overall, most negative associations 
were between taxa with different feeding strategies and 
different seasonal patterns of occurrence, and most positive 
associations were between taxa which peaked in occurrence 
in late summer and fall, concurrent with abundant prey in 
the study area. In nearshore Monterey Bay, competition 
may lead to spatial and temporal segregation among 

pursuit-divers, but taxa in other guilds often co-occur. For 
these other taxa, prey may not be a limiting factor, or these 
marine birds and mammals may benefit from commensal 
foraging. 
 
 
TECHNIQUES TO STABILIZE DEGRADED BURROW 
NESTING SEABIRD HABITAT: INITIAL EFFORTS ON 
AÑO NUEVO ISLAND, CALIFORNIA {Poster} 
 
Michelle Hester*1, Julie Thayer2, David Gardner2, David 
Sands3, Gary Strachan4, and William Sydeman2, 1Oikonos, 
P.O. Box 979, Bolinas CA 94924 USA, michelle@oikonos.org, 
2PRBO Conservation Science, 4990 Shoreline Hwy, Stinson 
Beach CA 94970 USA, 3Go Native, P.O. Box 370103, 
Montara CA 94037 USA, 4State of California Department of 
Parks and Recreation, Año Nuevo State Reserve, New Years 
Creek Rd., Pescadero CA 94060 USA 
 
 Efforts to restore habitat colonized by burrowing alcids 
were initiated on Año Nuevo Island, California. The island, 
now protected as part of Año Nuevo State Reserve, has a 
complex history of habitat disturbance and wildlife 
exploitation. Rhinoceros Auklets (Cerorhinca monocerata) 
began colonizing Año Nuevo Island in the early 1980s, in 
marine terrace soil dense with vegetation, mainly exotic 
species. After 1997, these areas degraded further and 
became completely denuded. Proportion of burrows that 
collapsed due to soil erosion during the nesting season 
increased from 11% in 1997 to 56% in 2001. The purpose of 
this project is to re-establish native vegetation and improve 
soil stability in burrow nesting areas. To determine 
appropriate plant species and techniques, ten test plots in 
2001/02 were monitored. Species with high survival 
included salt grass (Distichlis spicata) and beach bur 
(Ambrosia chamissonis). In November 2003, approximately 
half (15,000 sq ft) of the habitat was stabilized with a 
combination of mature native grasses, native seed, and 
erosion control applications. Studies are planned to quantify 
habitat changes, evaluate techniques, and investigate multi-
species response to increased soil stability and habitat 
diversity. Restoration techniques successful on Año Nuevo 
Island may be appropriate elsewhere as numerous islands 
suffer from similar habitat degradation.  
 
 
EGG CHARACTERISTICS AND THE EVOLUTION OF 
DEVELOPMENTAL STRATEGIES IN THE ALCIDAE 
 
Mark Hipfner* and Karen Zimmerman, Centre for Wildlife 
Ecology, Canadian Wildlife Service and Simon Fraser 
University, 5421 Robertson Road, Delta BC V4K 3N2 
CANADA, mark.hipfner@ec.gc.ca 
 
 Avian development includes an embryonic period 
(inside the egg), and a posthatching period (outside the egg). 
In the family Alcidae: (1) incubation period is not positively 
related to egg mass; and (2) there exists a variety of 
posthatching developmental strategies, mainly involving 
where the offspring completes most of its development (at 
sea or on the colony). Both (1) and (2) are marked 
departures from the Laridae, the putative ancestors of the 
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alcids, which raises compelling questions about proximate 
and ultimate causation. We examined relationships among 
egg characteristics, incubation period, and hatchling 
characteristics in alcids that employ the various 
developmental strategies. Compared to larids, all alcids 
have long incubation periods for their egg mass 
(characteristic of pelagic seabirds). Within the family, short 
incubation periods are associated with surface nesting 
(perhaps due to a high risk of egg loss), a two-egg clutch 
(perhaps due to sibling competition), and an inshore 
foraging habit. Reductions in incubation period appear to 
have been achieved, at least in part, through increases in 
the functional pore area of the shell. In terms of egg 
composition, the most striking result was the large size and 
large yolk of eggs laid by precocial alcids; few other patterns 
emerged. The relative mass of the hatchling's coat of natal 
down was highest in precocial species (no surprise, given 
that they depart to sea when only 2 days old), but lower in 
intermediate species than in semi-precocial species. This 
likely reflects evolutionary trade-offs involving an 
intertwined assortment of ecological selection pressures. 
The existence of such diversity within a single family 
provides an excellent opportunity to examine issues in avian 
development usually addressed at much higher levels of 
taxonomic analysis. 
 
 
NESTING DOUBLE-CRESTED CORMORANTS: AGENTS 
OF ISLAND EVOLUTION {Poster} 
 
Jan Hodder, Oregon Institute of Marine Biology, University 
of Oregon, Charleston OR 97420 USA, jhodder@uoregon.edu 
 
 The presence of vegetation on islands and headlands 
influences the suite of birds that can nest in these areas. 
Trees, shrubs, and low growing plants provide nesting 
conditions for certain species whereas others nest only on 
bare rocks. Double-crested Cormorants (Phalacrocorax 
auritus) nest in a variety of coastal habitats including in 
trees, and on vegetated and non-vegetated island tops and 
ledges. When they nest in trees they rapidly kill the tree 
and the underlying vegetation as a result of the 
accumulation of their acidic fecal material. In 1999 Double-
crested Cormorants began nesting in trees on a coastal 
island south of Coos Bay. By 2003 over 50% of the trees 
have died due to the nesting activity although cormorants 
continue to nest in the dead trees. I predict that subsequent 
nesting seasons, natural decay of the trees, and storm winds 
will eventually result in the island being devoid of trees. 
This change in island vegetation will mean that Double-
crested Cormorants will no longer nest there, or will become 
surface nesters, and that other ground nesting birds may 
colonize the island. 
 
 

FOREST INVENTORY CHARACTERISTICS 
ASSOCIATED WITH MARBLED MURRELET ACTIVITY 
IN FRAGMENTED SECOND-GROWTH FORESTS IN 
SOUTHWEST WASHINGTON 
 
Scott Horton*1 and Danielle Prenzlow Escene2, 1Washington 
State Department of Natural Resources, 411 Tillicum Lane, 
Forks WA 98331 USA, scott.horton@wadnr.gov; 
2Washington State Department of Natural Resources, P.O. 
Box 47014, Olympia WA 98504-7014 USA 
 
 The Washington State Department of Natural Resources 
(DNR) is developing a long-term strategy for Marbled 
Murrelet (Brachyramphus marmoratus) conservation on state 
forests. Within the murrelet's inland range, southwest 
Washington (1,400,000 ha) is mostly intensively-managed 
commercial forest with the only public forests being those 
managed by DNR (140,000 ha). DNR conducted an inventory 
of murrelet use of those forests (1998-2002) to inform their 
conservation strategy. Inland surveys (N = 3,332) at 450 
second-growth forest sites (9,700 ha) recorded murrelet 
activity at 134 of these. Murrelets were never recorded in the 
eastern portion of the study area (N = 152 sites), DNR has 
detailed forest inventory data for 277 of the remaining 298 
sites. We conducted retrospective examinations of the 
associations of murrelet activity with 11 forest structure and 
composition metrics that reflected many of the forest 
characteristics hypothesized to be important components of 
murrelet habitat (plant community, stand age, height and 
diameter of large trees, canopy gaps, vertical and horizontal 
heterogeneity, and mistletoe). We averaged murrelet 
detections per visit to index murrelet activity at each site, and 
used multiple linear regression techniques to discover 
associations among forest characteristics and activity. The 
best model (R2 = 0.17, P < 0.0001) included tree species, stand 
age, diameter of large trees, canopy gaps, and understory 
abundance. Murrelet activity increased with dominance of 
western hemlock over Douglas-fir, stand age, tree diameter, 
canopy gaps, and with less understory. These retrospective 
examinations can provide a tool to screen DNR-managed 
forests for additional potential habitat, and to rank the 
conservation value of forests without murrelet activity. 
 
 
USING A DIRECTIONAL ABUNDANCE VECTOR TO 
DESCRIBE, ANALYSE AND PREDICT THE MIGRATION 
OF PELAGIC SEABIRDS: AN EXAMPLE USING 
NORTHERN GANNETS IN EASTERN CANADA 
 
Falk Huettmann*, Biology and Wildlife Dept., Institute of 
Arctic Biology, University of Alaska-Fairbanks, Fairbanks 
AK 99775-7000 USA, falk.huettmann@uaf.edu 
 
 Many pelagic seabirds migrate long-distances; however, 
their migration corridors are hardly known, not allowing for 
efficient protection of these important marine habitat 
locations. Here an application is presented which allows 
mapping of the unknown direction and abundance of 
migratory Northern Gannets (Morus bassanus) in pelagic 
waters of Eastern Canada. For this study, long-term pelagic 
survey data for the years 1966-1992 were used from the 
public PIROP Database of the Canadian Wildlife Service in 
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order to delineate where migratory gannets occur on the 
ocean. Combining GIS with SPLUS mapping displays 
allowed me to show in detail the abundance, but also the 
migratory direction, of pelagic gannets during the migration 
season as a vector. This vector is then related in GIS to a set 
of environmental predictors with multiple regression in 
order to analyze the locations of migratory gannets. These 
results can then be predicted indicating that consistent 
pelagic migration corridors exist for these birds during fall 
and spring migration. The pelagic migration corridors of 
gannets are usually linear features found near shelf edges; 
they are likely related to food availability, e.g. location of 
‘fish highways’ and areas rich in mixing and productivity. I 
also show how applications of this method can be used to 
link wintering and summering grounds (colonies), 
improving the habitat protection requirements for pelagic 
seabirds across seasons. 
 
 
CLIMATE FORCING, ECOSYSTEM RESPONSE, AND 
THE CONSEQUENCES FOR MARINE BIRDS IN THE 
BERING SEA 
 
George L. Hunt, Jr.*, Department of Ecology and 
Evolutionary Biology, University of California, Irvine CA 
92697 USA, glhunt@uci.edu 
 
 During the past decade, the southeastern Bering Sea 
has experienced some of the most extreme interannual 
variation in its marine climate since the mid-1970s. These 
extreme conditions include some of the warmest depth-
averaged water temperatures on record, one of the coldest 
depth-averaged water temperatures on record, and 
extremes of both light and heavy ice cover. These variations 
in marine climate have affected the timing, amount, and 
fate of primary production. Ecosystem responses that reflect 
changes in the pathways of energy through the ecosystem 
include recurring blooms of the coccolithophore Emiliania 
huxleyi, striking increases in large medusae followed by a 
major decline in the biomass of these organisms, extremes 
in year class strength of walleye pollock (Theragra 
chalcogramma) and other ground fish, increases in the 
biomass of benthic invertebrates in the south and decreases 
in the north, starvation of thousands of Short-tailed 
Shearwaters (Puffinus tenuirostris), increases in several 
species of baleen whales, and apparent decreases in the 
carrying capacity of the region for many species of marine 
birds, pinnipeds, and gray whales (Eschrichtius robustus). 
Although the interannual signal is strongest for the physical 
parameters, many of the responses of upper trophic level 
species occur over longer time-scales. The strong 
interannual variations in the physics provide the 
opportunity to identify mechanisms that will be important 
in determining how future climate change may affect the 
marine ecosystem of the eastern Bering Sea. 
 
 

ECOSYSTEM STUDIES OF SUB-ARCTIC SEAS {Poster} 
 
George L. Hunt, Jr.*1, Harold Loeng2, and Ken Drinkwater2, 
1Department of Ecology and Evolutionary Biology, University 
of California, Irvine CA 92697 USA, glhunt@uci.edu; 
2Institute of Marine Research, P.O. 1870 Nordnes, 5817 
Bergen NORWAY 
 
 We present information on a new international, 
comparative research program being planned for the Sub-
arctic seas, the Ecosystem Studies of Sub-arctic Seas 
Program (ESSAS). In recent decades, components of Sub-
arctic seas have shown unexpected changes in abundance or 
distribution that, in many cases, correlate with climate-
associated physical variability. Thus, the goal of the ESSAS 
Program will be to compare, quantify, and predict the 
impact of climate variability on the productivity and 
sustainability of sub-arctic marine ecosystems. It is 
important to resolve this question because the sub-arctic 
seas support stocks of commercial fish and shellfish that 
account for the major portion of fisheries landings from 
Northern Hemisphere waters. These seas are also directly 
or indirectly the source of subsistence foods used by 
thousands of people living along their shores. They are also 
home to vast numbers of marine birds and mammals. The 
Sub-arctic seas include the Barents Sea, Iceland Shelf, West 
Greenland waters, the Newfoundland/Labrador Shelf, the 
Bering Sea, the Oyashio Current system and the Sea of 
Okhotsk. These regions share some or all of the following 
traits in common: shallow shelves, seasonal sea ice cover, 
connections to the Arctic Ocean with advection from lower 
latitudes, and comparatively simple ecosystems dominated 
by gadoids and one or two species of forage fish through 
which energy passes from the zooplankton to the top 
predators. Understanding the underlying processes 
responsible for ecosystem responses to climate variability in 
these seas is essential for providing good stewardship and 
effective management of sustainable human exploitation of 
the Sub-arctic seas. 
 
 
BERING ECOSYSTEM STUDY PROGRAM (BEST) 
{Poster} 
 
George L. Hunt, Jr.*1, Phyllis Stabeno2, Jeffery Napp3, and 
Ray Sambrotto4, 1Department of Ecology and Evolutionary 
Biology, University of California, Irvine CA 92697 USA, 
glhunt@uci.edu; 2Pacific Marine Environmental Laboratories, 
NOAA, Seattle WA 98115 USA, 3Alaska Fisheries Science 
Center, NOAA -Fisheries, Seattle WA 98115 USA, 4Lamont-
Doherty Earth Observatory, Columbia University, Palisades 
NY 10964-1000 USA 
 
 We present information on a new research program 
being planned for the eastern Bering Sea, the Bering 
Ecosystem Study Program (BEST). In recent decades, 
components of eastern Bering Sea marine ecosystems have 
shown unexpected changes in abundance or distribution 
that, in many cases, correlate with climate-associated 
physical variability. Thus, the overarching question to be 
addressed in BEST is: How will climate change affect the 
ecosystems of the Bering Sea? It is important to resolve this 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

56 

question because the eastern Bering Sea supports stocks of 
commercial fish that generate more than 40% of all United 
States’ fish and shellfish landings, is directly or indirectly 
the source of over 25 million pounds of subsistence foods 
used by nearly 55,000 Alaska residents, and is home to vast 
numbers of marine birds and mammals. Understanding the 
underlying processes responsible for ecosystem responses to 
climate variability is essential for providing good 
stewardship and effective management of sustainable 
human exploitation of the Bering Sea’s riches. 
 
 
FOOD-WEB STRUCTURE ACROSS A LARGE-SCALE 
OCEAN PRODUCTIVITY GRADIENT: MARINE BIRD 
ASSEMBLAGES IN THE SOUTHERN INDIAN OCEAN 
{Poster} 
 
K. David Hyrenbach*1, Richard R. Veit2, Henri Weimerskirch3, 
Nicolas Metzl4, and George L. Hunt, Jr.5, 1Duke University 
Marine Laboratory, Beaufort NC 28516 USA, 
khyrenba@duke.edu; 2Biology Department, CUNY Staten 
Island NY 10314 USA; 3Centre d’Etudes Ecologiques de Chizé 
– CNRS, 79360 Villiers en Bois FRANCE; 4Université Pierre 
et Marie Curie, 75252 Paris FRANCE; 5Department Ecology 
and Evolutionary Biology, University of California, Irvine CA 
92697 USA 
 
 In this analysis we describe seabird observations 
collected during a 18-day (4-21 January 2003) cruise across 
the southern Indian Ocean, from Reunion Island (21.1°S; 
55.6°E), through the French Sub-Antarctic territories of 
Crozet (46.5°S; 51° E) and Kerguelen (49.5°S; 69.5°E), and 
finishing in Fremantle, Western Australia (32°S; 115.8°E). 
The objectives of this survey were to quantify seabird 
distribution patterns across a 3,000 latitudinal gradient from 
the tropics to the Sub-Antarctic, and to characterize the 
avifauna north and south of the Sub-tropical Convergence. 
We sighted a total of 15,616 seabirds from 53 species along 
5,155 km of survey transect. The Petrels (Procellariiformes) 
were the most numerous order, accounting for over 93% of all 
the birds sighted. Both seabird density and species 
composition were influenced by latitudinal and onshore-
offshore gradients in ocean depth, water temperature, and 
chlorophyll concentration. Seabird abundance was higher in 
Sub-Antarctic waters south of the Sub-tropical Convergence, 
with a mean density of 26.9 individuals km–2; whereas north 
of this front seabird abundance was an order of magnitude 
lower, 2.3 individuals km–2. Different seabird communities 
inhabited the waters north and south of the Sub-tropical 
convergence. In the Sub-Antarctic region, Prions (Pachyptila 
spp.) and White-chinned Petrels (Procellaria aequinoctialis) 
were numerically dominant. In contrast, the Sub-tropical 
community was dominated by Wedge-tailed Shearwaters 
(Puffinus pacificus) and Great-winged Petrels (Pterodroma 
macroptera). In addition to these large-scale gradients (1000s 
km), we documented smaller-scale (10s km) patterns, with 
elevated overall seabird abundance in areas of strong 
bathymetric (shelf-breaks and slopes) and hydrographic 
gradients (temperature and chlorophyll fronts). 
 
 

SEABIRD DISTRIBUTION, ABUNDANCE AND DIETS IN 
THE CENTRAL AND EASTERN ALEUTIAN ISLANDS  
 
Jaime Jahncke*1, Kenneth O. Coyle2, and George. L. Hunt, 
Jr.1, 1Ecology and Evolutionary Biology Department, 
University of California, Irvine CA 92697 USA, 
jjahncke@uci.edu; 2Institute of Marine Science, University 
of Alaska, Fairbanks AK 99775 USA  
 
 We examined the distribution, abundance and diet of 
seabirds in the central and eastern Aleutian Islands. We 
predicted that distinct marine environments resulting from 
differences in the extent of the Alaska Coastal Current 
determine different food webs and seabird assemblages in 
the central and eastern Aleutian Islands. Research cruises 
were conducted along passes connecting the North Pacific 
and the Bering Sea in June 2001 and May – June 2002. We 
found that distribution, abundance and diets of the 
dominant seabird species matched well two marine 
environments. Short-tailed Shearwaters (Puffinus 
tenuirostris) were the most abundant seabird in the coastal 
waters of the eastern Aleutian Islands; and Northern 
Fulmars (Fulmarus glacialis) were the most abundant 
seabird in the oceanic waters of the central Aleutian 
Islands. Short-tailed Shearwaters and Northern Fulmars 
consumed shelf break species of euphausiids (Thyssanoesa 
longipes) and oceanic copepods (N. cristatus) in the central 
Aleutian Islands, respectively; Short-tailed Shearwaters 
and Northern Fulmars consumed shelf species of 
euphausiids (T. inermis) in the eastern Aleutian Islands. 
Our results suggest that interactions between tides and 
physiography are likely to produce distinct aggregations of 
prey and result in particular assemblages of seabirds in the 
passes. We found no clear differences in the distribution and 
abundance of seabirds between the Bering Sea and the 
North Pacific side of the Aleutian Islands. Carbon transport 
to seabirds was higher in Unimak and Akutan Pass where 
Shearwaters remove large quantities of shelf euphausiids, 
followed by Samalga and Seguam Pass where Northern 
Fulmars removed large amounts of oceanic copepods. 
 
 
NON-BREEDING BROWN PELICAN DISTRIBUTION 
PATTERNS IN THE CALIFORNIA CURRENT SYSTEM: 
RESPONSE TO ENSO, LA NINA, AND THE PACIFIC 
DECADAL OSCILLATION 
 
Deborah Jaques1, Daniel W. Anderson*2, David S. Pitkin3, 
and Roy W. Lowe3, 1Crescent Coastal Research, 1151 
Lakeview Drive, Crescent City CA 95531 USA, 
djaques.ccr@earthlink.net; 2Department of Wildlife, Fish, 
and Conservation Biology, University of California, Davis 
CA 95616 USA; 3U.S. Fish and Wildlife Service, 2127 SE 
Marine Science Drive, Newport OR 97365 USA 
 
 The Brown Pelican (Pelecanus occidentalis californicus) 
migratory range expanded into the northern reaches of the 
California Current System during a series of strong ENSO’s 
and a long term warm water regime in the North Pacific 
Ocean. Earlier analyses supported the hypothesis that 
range expansion was more closely correlated to decadal-
scale changes in ocean conditions than recovery of the 
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Southern California Bight pelican breeding population. 
Since then, there has been an extended period of cool water 
conditions, yet pelicans continue to migrate in large 
numbers to the northern portion of the range. We update 
our earlier analysis to re-evaluate what effects annual and 
longer term changes in oceanographic conditions have had 
on non-breeding brown pelican distribution patterns along 
the U.S. west coast, particularly in the Pacific Northwest. 
Pelican data is derived from annual coastwide aerial 
surveys in Oregon and Washington (1987-2002) and a 
patchy series of aerial surveys in California from 1972-2000. 
Additional data is drawn from boat and ground-based 
studies at key pelican roost sites. Regional pelican 
distribution and abundance, seasonal movements, and age 
ratio patterns are examined in relation to recent ENSO and 
La Nina events. We use the Pacific Decadal Oscillation 
(PDO) index as an indicator of long term changes in 
oceanographic conditions. Other environmental factors 
governing non-breeding pelican distribution, such as status 
of prey stocks and roost habitat are also discussed. 
 
 
NUTRITIONAL STRESS IN ALASKAN SEABIRDS: A 
REVIEW OF THE EVIDENCE 
 
Patrick G.R. Jodice*1 and Daniel D. Roby2, 1USGS South 
Carolina Cooperative Fish & Wildlife Research Unit, G27 
Lehotsky Hall, Clemson University, Clemson SC 29634 
USA, PJodice@Clemson.edu; 2U.S. Geological Survey – 
Oregon Cooperative Fish and Wildlife Research Unit, 
Oregon State University, 104 Nash Hall, Corvallis OR 
97331 USA 
 
 Nutritional stress is defined as a negative physiological 
and/or behavioral state resulting from suboptimal quantity 
or quality of food available to an animal. It has been 
hypothesized that nutritional stress may be responsible, in 
whole or in part, for the decline of Steller sea lions 
(Eumetopias jubatus) during the past three decades in 
western Alaska. Our goal was to assess the potential impact 
of nutritional stress on marine bird populations within the 
range of the Steller sea lion in Alaska. We reviewed 
published literature as well as agency reports and examined 
spatial and temporal trends in measures of reproductive 
effort, reproductive success, and population trends of 
seabirds in relation to ocean conditions, forage fish 
availability, and diet quality. The data we examined 
indicate that in the northern Gulf of Alaska and 
Southeastern Bering Sea, some seabird populations have 
experienced fluctuations in prey resources that have 
contributed to nutritional stress in the majority of its 
members. Preliminary results indicate that nutritional 
stress was manifested in several Alaska seabird taxa 
through declines in foraging behavior, physiological 
condition, productivity, and population trends. These results 
are also supported by a review of laboratory studies and 
controlled field experiments that demonstrate the negative 
impacts of nutritional stress on nestling growth rates, 
nestling and adult body condition, and reproductive 
performance. 
 
 

BREEDING BEHAVIOR OF PELECANUS 
OCCIDENTALIS CALIFORNICUS 
 
J.O. Keith*1, K.A. King2, C.A. Mitchell3, and D.W. 
Anderson4, 18027 E. Phillips Circle, Centennial CO 80112 
USA, jokeith@comcast.net; 2102 W. Kathleen Road, Phoenix 
AZ 85023 USA, 3U.S. Geological Survey, 2630 Fanta Reed 
Road, La Crosse WI 54603 USA, 4University of California, 
Davis CA 95616 USA 
 
 Reproductive behavior ranging from the selection of 
nest sites and mates to feeding and caring of young is an 
essential element for procreation in all seabirds. Displays 
during pair formation and nesting represent the highlight of 
a species’ behavioral year. Among seabirds, behavioral 
displays perhaps are most highly developed in the pelicans, 
and most spectacular in the California Brown Pelicans 
(Pelecanus occidentalis californicus) that nest on the ground 
in open landscapes. The red gular pouches certainly are an 
attractive flair when pairs are seeking mates and display 
solicitation, head turn, and caress. Their physiognomy (long, 
slender bodies, necks, and bills) adds a special grace to 
displays of pelican posture, nest material presentation, and 
nest exchange. Nest protection and social interactions are 
interspersed with displays between mates that maintain 
pair bonds. For six months of each year, the only instinct 
that over-rides the drive to reproduce is self-preservation. 
Greatest threats to survival come from exotic predators, 
human activities, and food shortages. The Brown Pelicans’ 
isolated nesting sites are often invaded by predators, while 
photographers, biologists, and tourists can disrupt nesting 
birds. Food can be restricted by commercial fishing and 
ENSO events. Desertion becomes a negative feature of 
reproductive behavior if pelicans leave mates, nests, eggs, 
and young when their survival is threatened. Predators, 
human intrusion, and commercial fishing can be regulated. 
Historically, Brown Pelicans have survived ENSO events 
that temporarily reduced fish abundance and reproductive 
success, but these events could have greater impacts if they 
increase in frequency and intensity with global warming. 
 
 
STATUS AND CONSERVATION OF THE XANTUS’S 
MURRELET IN MEXICO 
 
Bradford Keitt*1, Darrell Whitworth2,3, Harry Carter2,4, 
Gerard McChesney2,5, R. William Henry III1, Shaye Wolf1, 
Jose Alberto Zepeda Dominguez1, and Chelsea Phillips1, 
1Island Conservation and Ecology Group, LML, Univ. 
California, Santa Cruz CA 95060 USA, 
bkeitt@islandconservation.org; 2Humboldt State University, 
Department. of Wildlife, Arcata CA 95521 USA; 3Current 
Address: California Institute of Environmental Studies, 
Davis CA 95616 USA; 4Current Address: #219 – 5700 
Arcadia Road, Richmond, B.C. V6X 2G9 CANADA; 5Current 
Address: U.S. Fish and Wildlife Service (SFBNWRC), 
Newark CA 94560 
 
 The Xantus’s Murrelet (Synthliboramphus hypoleucus) 
is endemic to the islands of southern California and 
northern Baja California. The murrelet’s small global 
population, vulnerability to introduced predators, among 
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other threats led to threatened listing status in Mexico in 
2000 and listing as a candidate for threatened status in 
California in 2002. Population size and trends have been 
difficult to determine with traditional techniques, due to 
largely inaccessible island habitats and nocturnal breeding 
behavior. Using newly-developed vocalization surveys and 
spotlight transects, murrelet surveys were conducted in 
1995-2003 at known or potential colonies in Baja California, 
including Los Coronados, Todos Santos, San Martin, San 
Jeronimo, San Benito, Natividad, Asuncion, and San Roque 
islands. Nest-searches were conducted at Guadalupe Island. 
Spotlight surveys in 2002 indicated that Los Coronados 
might host the world’s largest Xantus’s Murrelet colony. 
Extirpation had been previously suspected at Todos Santos, 
San Martin, and San Jeronimo but our surveys have shown 
murrelets still breed on these islands in small numbers. 
Nest searches in 2003 at Guadalupe confirmed nesting on 
the two offshore islets of Zapato and Negro as well as 
Gargoyle Rock. Murrelets were not found attending 
Natividad, Asuncion, nor San Roque islands in 1999. Recent 
eradication of introduced mammals should help recovery of 
some populations. Future work should include eradication of 
cats and goats from Guadalupe, better assessment of other 
threats, spotlight surveys of all west-coast Baja California 
islands, monitoring of breeding success at several colonies, 
and pro-active efforts to prevent introductions of non-native 
mammals and reduce habitat destruction. 
 
 
PELICANS AND OIL: CHANGING PERCEPTIONS 
 
Paul R. Kelly*1, Daniel W. Anderson2, Franklin Gress2,3, and 
Deborah Jaques4, 1California Department of Fish and 
Game, Office of Spill Prevention and Response, P.O. Box 
944209, Sacramento CA 94244-2090 USA, 
pkelly@ospr.dfg.ca.gov; 2University of California Davis, 
Davis CA 95616 USA; 3California Institute Environmental 
Studies, 3408 Whaler Ave., Davis CA 95616 USA; 4Crescent 
Coastal Research, 1151 Lakeview Dr., Crescent City CA 
95531 USA 
 
 California Brown Pelicans (Pelecanus occidentalis 
californicus) have usually not been viewed as particularly 
vulnerable to oil, but in the last 13 years as a result of 
insights gained from several California oil spills, the threat 
of oil exposure has become more apparent. At least nine 
California oil spills from 1990 to 2003 have impacted 
pelicans, including one southern California spill in 1990 
that affected at least 250 birds. Pelicans utilize inshore 
coastal waters and many are attracted to anthropogenic 
food sources resulting in exposure to chronic and 
catastrophic oil contamination. There is no evidence that 
pelicans avoid oiled habitats as previously suggested by 
some earlier researchers. Pelicans contacted by oil are 
either killed, debilitated, or may persist as oil-spotted birds 
often for long periods of time. Frequently, heavily oiled birds 
fly great distances after exposure, surviving for weeks. Such 
weakened individuals are likely to be unaccounted-for in 
typical wildlife injury determinations. Many oil-spotted 
birds observed at coastal roosts are weakened juveniles that 
engage in scavenging, resulting in additional conflicts with 
humans and subsequent elevated mortality rates. California 

Brown Pelicans are still listed as an Endangered Species, so 
insights about pelican vulnerability to oil will have an 
important influence on environmental regulations, natural 
resource damage assessments, and restoration activities.  
 
 
CONTRASTING POPULATION DYNAMICS OF 
NEIGHBORING BLACK-LEGGED KITTIWAKE 
COLONIES 
 
Dean Kildaw*1, David Irons2, and Loren Buck1, 1School of 
Fisheries and Ocean Sciences, University of Alaska, 
Fairbanks AK 99775 USA, ffdsk@uaf.edu, 2Migratory Bird 
Management, U.S. Fish and Wildlife Service, 1011 E. Tudor 
Road, Anchorage AK 99503 USA 
 
 We evaluated population dynamics of Black-legged 
Kittiwake (Rissa tridactyla) colonies in Chiniak Bay 
(Kodiak Island, Alaska) using time series of nest count and 
chick production data collected from 1975 to 2003. Between 
1984 and 1998, nest counts in 8 established colonies 
declined 66%, while during the same period 12 new colonies 
formed and increased to a point where they now represent 
60% of the overall population. What demographic processes 
are responsible for markedly differing colony dynamics of 
neighboring kittiwake colonies within Chiniak Bay? 
Although, new colonies exhibited greater reproductive 
success than old colonies and reproductive performance was 
positively correlated with colony growth, differences in 
productivity and internal recruitment only accounted for a 
small fraction of observed differences in population trends. 
A positive relationship between reproductive performance in 
the previous year and rate of colony growth supports the 
"performance-based conspecific attraction hypothesis" and 
suggests that growth of new colonies may be fueled by their 
attractiveness to recruits reared in other colonies. 
Differential rates of adult mortality or emigration likely do 
not explain population trends because individuals in old 
colonies should experience lower survival costs of breeding 
and because kittiwakes in the North Pacific typically are 
highly philopatric. We can only speculate about which factor 
(predators, parasites, bird quality, etc.) may be responsible 
for differences in productivity and kittiwake colony 
dynamics; however, without question this factor must act 
locally and independent of colony size because its effects 
have not ameliorated with changing sizes of old vs. new 
colonies over the past 20 years. 
 
 
DISTRIBUTION AND MOVEMENTS OF AMERICAN 
WHITE PELICANS IN THE SOUTHEASTERN UNITED 
STATES: PRELIMINARY INSIGHT 
 
Tommy King*, USDA/WS National Wildlife Research 
Center, P.O. Drawer 6099, Mississippi State University, MS 
39762 USA, Tommy.King@aphis.usda.gov 
 
 USDA Wildlife Services offices in the southeastern 
United States began receiving complaints of American 
White Pelicans (Pelecanus erythrorhynchos) foraging in 
commercial channel catfish (Ictalurus punctatus) ponds in 
1990. Because of the relatively shallow pond depth and high 
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fish stocking rates used by most catfish producers, 
commercial catfish ponds provide a near perfect foraging 
environment for pelicans. Although the impact of pelican 
foraging can be significant, the potential for pelicans to 
transmit trematode infections and other diseases to 
aquaculture can be devastating. In spring of 2001, a study 
was initiated to determine the corridors and timing of 
migration, numbers, daily movements, habitat use, and 
ranges of American White Pelicans. Twenty-one pelicans 
were captured at loafing sites near aquaculture facilities in 
the southeastern U.S. and fitted with GPS/Satellite 
transmitters. Preliminary analyses of these data show that, 
although the birds wintered in the southeastern U.S., they 
ranged widely. During the summer months, immature birds 
tended to remain in the southeastern U.S., while adult 
pelicans migrated to northern breeding areas. The numbers 
and distribution of pelicans observed during aerial surveys 
in the principal aquaculture areas of the southeast and 
coastal Louisiana showed seasonal and regional differences. 
Data from this ongoing study will provide a better 
understanding of the regional and continental movements of 
pelicans, determine the extent of the role played by pelicans 
in the distribution of the Bolbophorus trematode, and help 
better evaluate current control methods and develop new 
control strategies to reduce pelican impacts to aquaculture. 
 
 
AN ASSESSMENT OF THE FACTORS INFLUENCING 
THE RECOVERY OF COMMON MURRES AT THE 
CASTLE/HURRICANE COLONY COMPLEX IN CENTRAL 
CALIFORNIA {Poster} 
 
Josh S. Koepke*¹, Gerard J. McChesney², Michael W. 
Parker², Harry R. Carter1,3, and Richard T. Golightly¹, 
¹Humboldt State University, Department of Wildlife, Arcata 
CA 95521 USA, jkmurreproject@earthlink.net; ²U.S. Fish 
and Wildlife Service, San Francisco Bay National Wildlife 
Refuge Complex, P.O. Box 524, Newark CA 95460 USA, 
³5700 Arcadia Road, Apt.#219, Richmond BC V6X 2G9 
CANADA. 
 
 The Castle/Hurricane Colony Complex (CHCC), 
California, is the southernmost Common Murre (Uria aalge) 
colony. In the 1980s, this colony, along with the rest of the 
central California population, was severely reduced 
primarily by gill-net and oil spill mortality. 
Castle/Hurricane murres declined at about 13-16% per 
annum from 1980 to 1989, but from 1989-1995 increased at 
a rate of 7% per annum. Despite additional moderate 
increases since 1995, colony counts in 2002 were still over 
40% lower than the 1980 high. In this study, we examined 
the recovery of CHCC murres by modeling expected future 
changes in population size based on data collected in recent 
monitoring efforts. We developed a population viability 
model from the following demographic information: 1) 
breeding population estimates from annual aerial surveys; 
2) annual fecundity based on nest monitoring studies; 3) 
adult and juvenile annual survivorship; and 4) age of first 
reproduction, among other factors. Oil spill and gill-net 
mortality on murres in central California has continued to 
occur, although a recent closure to the nearshore gill net 
fishery is expected to benefit the local murre population. 

The CHCC will likely continue to increase but recovery may 
still take years, if not decades. However, the possibility of 
increased nest predation and human disturbance is a 
concern. 
 
 
THIRTY YEARS OF PUFFIN RESTORATION ON THE 
MAINE COAST, USA 
 
Stephen W. Kress* and C. Scott Hall, Seabird Restoration 
Program, National Audubon Society, 159 Sapsucker Woods 
Rd., Ithaca NY 14850 USA, skress@audubon.org 
 
 A total of 1,904 Atlantic Puffin (Fratercula arctica) 
chicks were translocated from Great Island, Newfoundland 
to the Maine coast between 1973 and 1989. Of these, 940 
fledged from Eastern Egg Rock and 892 fledged from Seal 
Island NWR, both historic nesting colonies that lost their 
original populations due to excessive hunting in the late 
1880’s. This paper summarizes the status of the program 30 
years after the translocation of the first chicks and 
compares return rates and productivity to a native Gulf of 
Maine population on Matinicus Rock. A total of 15.2% (n = 
143) and 22.0% (n = 196) of the translocated chicks were 
eventually sighted in the Gulf of Maine (none were 
recovered in Newfoundland), which compares to a 67.6% (n 
= 455) return rate for native chicks on nearby Matinicus 
Rock. At both islands, the first nesting began eight years 
after the transplants began. Pioneering translocated pairs 
attracted non-breeding pairs from Matinicus Rock and 
Machias Seal Island, two increasing colonies in the Gulf of 
Maine. Both restored colonies are highly productive, 
respectively averaging 0.90 and 0.82 at Eastern Egg Rock 
and Seal Island. Productivity at the restored colonies is 
similar to that achieved by the native puffin colony at 
Matinicus Rock (0.86) and greater than the colony on 
Machias Seal (0.63). At Seal Island, the nesting population 
steadily increased from seven pairs in 1992 to 261 pairs in 
2003. The Egg Rock colony increased slowly, leveled for 15 
years and recently increased to 59 pairs by 2003.  
 
 
MONITORING KITTLITZ’S AND MARBLED 
MURRELETS IN COLLEGE AND HARRIMAN FIORDS, 
PRINCE WILLIAM SOUND ABOARD A TOUR VESSEL, 
SUMMER 2003 {Poster} 
 
Elizabeth A. Labunski*, David B. Irons, Katherine J. Kuletz, 
Shawn W. Stephensen, Alyson E. McKnight, and Kelsey M. 
Sullivan. U.S. Fish and Wildlife Service, 1011 E. Tudor Rd., 
Anchorage AK 99503 USA, elizabeth_labunski@fws.gov 
 
 We surveyed Kittlitz’s Murrelets (Brachyramphus 
brevirostris) and Marbled Murrelets (Brachyramphus 
marmoratus) in Prince William Sound, Alaska, during the 
summer of 2003, aboard a 137-ft tour boat (the M/V 
Klondike Express, courtesy of Philip’s Tours). One U.S. Fish 
and Wildlife (FWS) observer was stationed onboard the 
vessel during its daily “26 glacier cruise” through College 
and Harriman fiords every other day from 13 June – 18 
August. The goal was to determine whether a fast moving 
tour boat could be used to monitor abundance and 
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distribution of Kittlitz’s Murrelets throughout the summer, 
to identify areas frequently used by murrelets, and to 
supplement more intensive 26-ft Whaler-based FWS 
surveys. We counted 207 and 318 Kittlitz’s Murrelets, and 
315 and 602 Marbled Murrelets, respectively in College and 
Harriman fiords throughout the summer. Unidentified 
Brachyramphus murrelets made up 26% of the total 
murrelets recorded. Kittlitz’s Murrelets peaked in late June 
through mid July and decreased drastically by August, 
while Marbled Murrelets peaked in late June and remained 
high through July, with lower numbers in August. High 
densities of Kittlitz’s were observed at the heads of the 
fiords with tidewater glaciers. In contrast, Marbled 
Murrelets were more widely distributed throughout the 
fiord and were the only murrelets recorded near fiord 
entrances. Our results were similar to those obtained by 
more intensive whaler surveys. We conclude that this type 
of platform can provide a cost-effective way to obtain an 
index of murrelet abundance, as well as temporal and 
spatial changes in murrelets within these fiords. 
 
 
POST-HOC AND PROSPECTIVE POWER ANALYSES 
FOR USING RADAR TO DETECT LOCAL BREEDING 
POPULATION TRENDS IN MARBLED MURRELETS 
 
David B. Lank* and Lynn Lougheed, Centre for Wildlife 
Ecology, Simon Fraser University, Burnaby BC V5A 1S6 
CANADA, dlank@sfu.ca 
 
 Radar tracks of Marbled Murrelets (Brachyramphus 
marmoratus) commuting between ocean and nesting habitat 
through a narrow section of Theodosia Inlet, Desolation 
Sound BC, were recorded on video throughout the breeding 
seasons of 1996-2000. The murrelets had diurnal patterns 
typical of other sites: high rates during the evening twilight 
period, almost no traffic throughout the heart of the night, 
and highest rates during the morning twilight period. 
Comparisons with contemporaneous boat and visual 
surveys, and with mist-netting effort at the site produced 
strongly correlated temporal patterns, but higher absolute 
numbers from radar counts. Radar counts had substantially 
higher power for population trend detection than the other 
survey methods. Preliminary analyses suggest that a 5% 
population decline could be detected with 80% power with 
ca. 10 years of monitoring. Traffic rates over the period did 
in fact decline, and we are attempting to relate these to 
environmental factors, including contemporaneous harvest 
in the watershed. 
 
 
THIRTY YEARS OF SEABIRD RESEARCH BY THE 
WASHINGTON STATE DEPARTMENT OF FISH AND 
WILDLIFE {Poster} 
 
Lora L. Leschner, Washington Department of Fish and 
Wildlife, 16018 Mill Creek Blvd, Mill Creek WA 98012 USA, 
leschlll@dfw.wa.gov 
 
 The people of Washington State in 1974 voted for a 
referendum that dedicated the income from the sale of 
personalized license plates to the management of non-

hunted wildlife. This paper features the seabird biologists, 
research, and management that resulted from the citizen’s 
unique investment and support for wildlife in Washington 
State. In 1974, 2,250 personalized license plates were sold 
and resulted in $42,000 dollars for non-hunted wildlife. The 
state used the first revenues to fund 7 graduate projects, 4 
of which were seabird studies. One of the first actions by the 
state’s new Nongame Program was to purchase the 
remaining undeveloped land of Protection Island, the most 
significant seabird colony in Puget Sound. Protection Island 
was privately owned and it was sub-divided by a developer 
into hundreds of tiny lots. A Tufted Puffin colony 
(Fratercula cirrhata), seal rookery, wetland, and gull colony 
were destroyed. Finally, the State Game Wardens stopped 
the bulldozers that had killed dozens of nesting Rhinoceros 
Auklets (Cerorhinca monocerata). The state purchased the 
remaining colony and established a sanctuary. The United 
States Fish and Wildlife Service purchased the remainder of 
the island 10 years later. By 1990, the state nongame 
revenue from personalized plates exceeded 2 million dollars. 
Biologists continued to contribute to seabird research and 
management in Washington with colony surveys of Caspian 
Terns (Sterna caspia) in Grays Harbor in the early 1980s, 
colony surveys of Pigeon Guillemots (Cepphus columba), 
terns, and cormorants throughout the state, marine surveys 
of Marbled Murrelets (Brachyramphus marmoratus) and 
other seabirds, the Puget Sound Ambient Monitoring 
program, and inland nesting surveys for Marbled Murrelets. 
 
 
REGULATION OF SWIM SPEED AND ENERGY COST IN 
FREE-RANGING GUILLEMOTS AND CORMORANTS 
 
James R. Lovvorn*1, Yutaka Watanuki2, Akiko Kato3, and 
Yasuhiko Naito3, 1Department of Zoology, University of 
Wyoming, Laramie WY 82071 USA, lovvorn@uwyo.edu; 
2Graduate School of Fisheries Sciences, Hokkaido 
University, Minato-cho 3-1-1, Hakodate 041-8611 JAPAN; 
3National Institute of Polar Research, 9-10 Kaga 1-chome, 
Itabashi-ku, Tokyo 173-8515 JAPAN 
 
 Although they can swim at speeds up to 2.6 m s-1, 
Brünnich’s Guillemots (BRGU, Uria lomvia) regulate their 
speed during descent, horizontal swimming, and much of 
ascent to ~1.6 ± 0.2 m s-1. Reasons for choosing these speeds, 
ways of regulating speed, and the extent to which the same 
principles apply to foot-propelled divers are poorly known. 
We used loggers on free-ranging BRGU to measure swim 
speeds, dive angles, stroke rates, stroke and glide durations, 
and acceleration patterns within strokes, and used these 
data in a model of dive costs to investigate reasons for these 
patterns. During descent by BRGU, stroke rate changed 
little with depth, with little or no gliding between strokes. 
Work stroke-1 was high as speed increased dramatically in 
the first 5 m of descent against high buoyancy. Thereafter, 
gradual increases in speed and resulting drag offset the 
decreasing work against buoyancy; in this way, mechanical 
work stroke-1 during descent remained at about 2.7 J. While 
swimming at the bottom, and during ascent to neutral 
buoyancy at about 71 m, work stroke-1 ranged from 2.3-3.2 
J. Drag curves suggested that BRGU regulated work stroke-

1 by swimming at the highest speed that still avoided rapid 
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nonlinear increases in drag. King and Japanese cormorants 
(Phalacrocorax albiventer, P. capillatus) also regulated their 
speed during dives; however, drag curves did not indicate 
obvious thresholds for speed regulation. For dives to > 20 m, 
drag is the main component of mechanical work for diving 
birds, and speed may be regulated to optimize work against 
drag.  
 
 
REPRODUCTIVE SUCCESS OF HEERMANN’S (Larus 
heermanni) AND YELLOW-FOOTED (Larus livens) GULLS 
IN SOUTHERN GULF OF CALIFORNIA, MÉXICO 
 
Enrique Lozano*, Roberto Carmona, and Georgina Brabata, 
Programa de Aves Acuáticas, Departamento de Biología 
Marina, Universidad Autónoma de Baja California Sur, A.P. 
19-B, La Paz BCS 23080 MÉXICO, beauty@uabcs.mx 
 
 In order to determine the reproductive success of 
Yellow-footed (Larus livens) and Heermann’s (Larus 
heermanni) gulls, we visited breeding colonies south of San 
José Island, Gulf of California. We observe nests of the 
Yellow-footed Gull every three days between February and 
June 1996. Yellow-footed Gulls were found breeding on four 
sites: El Callo (93 nests), La Cocina (30), Punta Colorada 
(28) and El Arenal (12). Heermann’s Gulls were found only 
on El Callo (29). We determined the content of the nests and 
searched for chicks. We marked the eggs and the chicks as 
soon as they were found. Differences in clutch size (mean ± 
standard deviation) were not observed (Yellow-footed Gull: 
2.58 ± 0.50 eggs/nest; Heermann’s Gull: 2.72 ± 0.59). Such 
results correspond to the optimal clutch size for similar 
species. In contrast, we observed significant differences in 
the number of hatchings per nest (1.26 ± 0.76 and 1.86 ± 
0.78, respectively) and the number of fledglings per nest 
(0.51 ± 0.50 and 0.31 ± 0.47, respectively). These results 
indicate a greater attachment to the nest by Heermann’s 
Gulls and higher chick mortality, caused at least in part by 
predation from Yellow-footed Gulls. The smaller colonies of 
the Yellow-footed Gull had a larger number of eggs per nest, 
higher egg loss, and a lower number of fledglings per nest. 
 
 
ARE GOOD OCEAN CONDITIONS FUELING 
CONTINUED GROWTH OF THE COLUMBIA RIVER 
ESTUARY DOUBLE-CRESTED CORMORANT 
POPULATION? 
 
Donald E. Lyons*1, Daniel D. Roby1, Karen N. Fischer1, 
Cynthia D. Anderson1, and Ken Collis2, 1U.S. Geological 
Survey – Oregon Cooperative Fish and Wildlife Research 
Unit, Oregon State University, 104 Nash Hall, Corvallis OR 
97331 USA, lyonsd@onid.orst.edu; 2Real Time Research 
Consultants, Bend OR 97701 USA 
 
 Numbers of Double-crested Cormorants (Phalacrocorax 
auritus albociliatus) nesting in the Columbia River estuary 
have increased from 131 breeding pairs in 1980 to about 
11,000 pairs in 2003. In 2003, the majority (10,646 pairs) of 
the estuary breeding population resided at East Sand 
Island, with small colonies at Rice Island (211 pairs) and on 
navigational markers (183 pairs). During much of the 1990’s 

the rapid population increase in the estuary was apparently 
primarily due to immigration from other sites, as other 
coastal colonies declined or disappeared, and reproductive 
success in the Columbia River estuary was only fair (1.20 – 
1.61 fledglings/breeding pair). During this period of poor 
ocean conditions, a reliable supply of juvenile salmonids 
(Oncorhynchus spp.) migrating out of the Columbia River 
each year may have made this area attractive compared to 
other coastal sites. In some years, salmonids were as much 
as 25% of the diet of cormorants nesting at East Sand 
Island. In recent years, however, improved ocean conditions 
have contributed to reduced cormorant reliance on 
salmonids (8% of the diet in 2003) and improved 
reproductive success (1.66 – 2.25 fledglings/breeding pair). 
Intrinsic growth may now be the primary factor fueling 
continued growth of the East Sand Island colony. 
Continuing favorable ocean conditions and the recently high 
fledgling productivity suggest this colony will continue to 
grow at least in the short term. Further cormorant 
population growth may increase impacts to listed Columbia 
River salmonids, despite the lowered reliance of individual 
cormorants upon salmonids, causing some to call for 
management of the East Sand Island colony. 
 
 
UNNATURAL SELECTION? PREDATION OF THE 
LEAST AUKLET BY THE INTRODUCED NORWAY RAT  
 
Heather Major* and Ian L. Jones, Department of Biology, 
Memorial University of Newfoundland, St. John’s NL A1C 
3X9 CANADA, x19hlm@mun.ca 
 
 Least Auklets (Aethia pusilla) breeding at the Sirius 
Point auklet colony on Kiska Island experienced near total 
reproductive failure in 2001 and 2002, but in 2003 
reproductive success unexpectedly rebounded to close to 
average for the species. The objectives of our study were to 
evaluate the role of Norway rats in determining productivity 
and survival of auklets at this breeding colony. Using stable 
isotope analysis and by comparing morphometric and life 
history traits of live and dead Least Auklets at the colony, we 
evaluated the feeding ecology of Norway rats at Kiska Island 
and the consequent population pressure this introduced 
predator is placing on the Least Auklets breeding there. 
Norway rats caught at the Sirius Point auklet colony on Kiska 
Island were found to be significantly larger than those caught 
at Christine Lake, 10 km from the auklet colony. In addition, 
the diet and trophic level, assessed through stable isotopes of 
carbon and nitrogen, revealed that auklets predominate in the 
diet of rats at Sirius Point, while at the lake rats had a more 
diverse diet of plant material, invertebrates, and fish. Least 
Auklets found depredated in rat caches were predominantly 
experienced adult breeding birds (no sex bias) with 
significantly larger ornamental traits, indicating that rats 
take the highest quality and most valuable members of the 
auklet population. Although fewer rats were present at the 
Sirius Point colony site early in the season in 2003 compared 
to other years, the reasons for the extraordinary fluctuation in 
productivity have yet to be confirmed. 
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DISTRIBUTION AND ABUNDANCE OF SEABIRDS OFF 
SOUTHERN CALIFORNIA: A TWENTY-YEAR 
COMPARISON {Poster} 
 
John W. Mason1,2, Gerard J. McChesney2,3, William R. 
McIver*2,3,8, Harry R. Carter2,3,9, John Y. Takekawa1, 
Richard T. Golightly2, Joshua T. Ackerman1,4, Dennis L. 
Orthmeyer3,10, William M. Perry3, Julie L. Yee5, Mark O. 
Pierson6, and Michael D. McCrary6,8, 1U.S. Geological 
Survey, Western Ecological Research Center, San Francisco 
Bay Estuary Field Station, P.O. Box 2012, Vallejo CA 
94592, USA, jwmason@usgs.gov; 2Department of Wildlife, 
Humboldt State University, Arcata CA 95521 USA; 3U.S. 
Geological Survey, Western Ecological Research Center, 
Dixon Field Station, 6924 Tremont Road, Dixon CA 95620 
USA; 4Department of Wildlife, Fish, and Conservation 
Biology, University of California, One Shields Avenue, 
Davis CA 95616 USA; 5U.S. Geological Survey, Western 
Ecological Research Center, 7801 Folsom Boulevard, Suite 
101, Sacramento CA 95826, USA; 6U.S. Minerals 
Management Service, Pacific Outer Continental Shelf 
Region, 770 Paseo Camarillo, Camarillo CA 93010 USA; 
7U.S. Fish and Wildlife Service, San Francisco Bay National 
Wildlife Refuge, PO Box 524 Newark CA 94560 USA; 8U.S. 
Fish and Wildlife Service, 2439 Portola Road, Suite B, 
Ventura CA 93003 USA; 9#219 5700 Arcadia Rd., Richmond, 
BC V6X 2G9 CANADA; 10California Waterfowl Association, 
4630 Northgate Boulevard, Suite 150, Sacramento CA 
95834 USA 
 
 We used aerial at-sea and coastline surveys to examine 
the distribution, diversity, and abundance of seabirds off 
Southern California, from Cambria, California to the Mexico 
border. We also compared current seabird densities (1999–
2002) to historical seabird densities collected two decades ago 
(1975-1983). During 1999-2002, we conducted aerial surveys 
on 102 days and completed nine surveys of the entire 
Southern California Bight during January, May, and 
September. We identified 54 species of seabirds, comprising 
12 families, and counted 485,610 birds. Seabird densities 
were higher along island and mainland coastlines and were 
generally greatest during January surveys. Seabird densities 
at sea were greatest near the northern Channel Islands in 
January and north of Point Conception in May. On coastal 
transects, seabird densities were greatest along the central 
and southern portions of the mainland coastlines from Point 
Arguello to Mexico and lowest at sea in the southwestern 
portion of the study area. In comparison to 20 years ago, we 
found a 14%, 57%, and 42% decrease in total seabird 
abundance during January, May, and September, 
respectively. Most notably, Common Murres (Uria aalge) 
decreased in each season by 75-87%, Sooty Shearwaters 
decreased by 55% during May and 27% during September, 
and Bonaparte’s Gulls (Larus philadelphia) decreased in each 
season by 95-100%. Some species increased in abundance, 
including a 167% increase in Brown Pelicans (Pelecanus 
occidentalis), 125% increase in Xantus’s Murrelets 
(Synthliboramphus hypoleucus), 100% increase in Cassin’s 
Auklets (Ptychoramphus aleuticus), and 55% increase in 
Western Gulls (Larus occidentalis) during May. 
 
 

RESTORING COMMON MURRE COLONIES IN 
CENTRAL CALIFORNIA: AN UPDATE 
 
Gerard J. McChesney*1, Michael W. Parker1, Stephen W. 
Kress2, Harry R. Carter3,4, and Richard T. Golightly3, 1U.S. 
Fish and Wildlife Service, San Francisco Bay National 
Wildlife Refuge Complex, P.O. Box 524, Newark CA 94560 
USA, gerry_mcchesney@fws.gov; 2National Audubon 
Society, 159 Sapsucker Road, Ithaca NY 14850 USA; 
3Humboldt State University, Department of Wildlife, Arcata 
CA 95521 USA; 4Current address: 5700 Arcadia Road, Apt. 
#219, Richmond BC V6X 2G9 CANADA 
 
 In 1996, a social attraction project was initiated on 
Devil’s Slide Rock in central California to restore a recently 
extirpated colony of Common Murres (Uria aalge). Twelve 
plots of murre decoys, including adults, eggs, and chicks, 
along with a sound system broadcasting murre calls, were 
placed on the rock at varying densities to attract potential 
breeders and assess responses to plot treatments. Small 
numbers of murres quickly recolonized the rock and six 
pairs produced three chicks in 1996. Social attraction efforts 
have continued at Devil’s Slide each year since 1996. The 
project exceeded it’s 10-year goal of 100 breeding pairs in 
2001 (year 6) when 113 pairs nested, and the colony 
remained over 100 pairs in 2002-2003. In 2000, we began 
reducing the numbers of decoys, and in 2002 the plot 
treatments were abandoned to adaptively manage for 
increased numbers and densities of murres in established 
nesting areas, in anticipation of complete decoy removal by 
2008. In 1998-2003, similar social attraction methods were 
applied at nearby San Pedro Rock, where a murre colony 
was extirpated in the early 20th century. While small 
numbers of murres visited the decoy areas each year, no 
breeding has occurred. Through adaptive management, 
including the addition of Brandt’s Cormorant 
(Phalacrocorax penicillatus) decoys and predator 
management, we hope to eventually reestablish this nesting 
colony. A lack of recolonization at San Pedro Rock to date 
may reflect no recent murre breeding, absence of nesting 
Brandt’s Cormorants, activities of avian predators, and 
focused attendance/recruitment at nearby Devil’s Slide 
Rock. 
 
 
POPULATION TRENDS OF BRANDT’S CORMORANTS 
AND DOUBLE-CRESTED CORMORANTS IN THE GULF 
OF THE FARALLONES, CALIFORNIA, 1985-2002 
 
Gerard J. McChesney1, Travis B. Poitras*2, Harry R. 
Carter2,3, Michael W. Parker1, and Phillip J. Capitolo2, 1U.S. 
Fish and Wildlife Service, San Francisco Bay National 
Wildlife Refuge Complex, P.O. Box 524, Newark CA 94560 
USA, Gerry_Mcchesney@fws.gov; 2Humboldt State 
University, Department of Wildlife, Arcata CA 95521 USA; 
3Present address: 5700 Arcadia Rd., Apt #219, Richmond 
BC V6X 2G9 CANADA 
 
 In 1996 a collaborative restoration project was initiated 
to reestablish Common Murre (Uria aalge) colonies along 
the central California coast. The resulting colony monitoring 
and aerial photographic survey data have shown an 
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association between colony formation in Common Murres 
and nesting Brandt’s Cormorants (Phalacrocorax 
penicillatus). Though population trends for murres in 
central California are well known, region-wide cormorant 
survey data have not been analyzed. Understanding the 
effects of environmental changes on murre population 
trends is often exacerbated by large-scale mortality from 
gill-net fishing and oil spills. To help elucidate factors 
affecting the recovery of murres in central California, we 
examined breeding population trends of Brandt’s and 
Double-crested (P. auritus) cormorants in the Gulf of the 
Farallones from region-wide aerial photographic surveys 
conducted in 1985-2002, with additional reference to earlier 
surveys. Cormorants, especially Brandt’s, share similar 
resources with murres but suffer less from anthropogenic 
mortality. Brandt’s are the most abundant cormorant in the 
region and nest at the Farallon Islands and several 
nearshore colonies. They show some interannual movement 
between subcolonies and colonies that may reflect local 
breeding conditions, and numbers of nests were greatly 
reduced during major El Niño events. Two new large 
colonies were established in the region during the period. 
Double-crested Cormorants nest only at the South Farallon 
Islands although greater numbers nest within nearby San 
Francisco Bay. 
 
 
DO SEA SURFACE TEMPERATURES INFLUENCE 
BREEDING OF MARBLED MURRELETS IN BRITISH 
COLUMBIA? {Poster} 
 
Laura McFarlane Tranquilla*1, Elizabeth A. Krebs1, Nadine 
R. Parker1, Russell W. Bradley2, and David B. Lank1. 
1Centre for Wildlife Ecology, Simon Fraser University, 
Burnaby BC V5A 1S6 CANADA; 2Current address: PRBO, 
4990 Shoreline Highway, Stinson Beach CA 94970 USA 
 
 The productivity of top marine predators, such as 
seabirds, is often influenced by changes in oceanographic 
conditions. Although they forage in the ocean, Marbled 
Murrelets (Brachyramphus marmoratus) are unusual 
among seabirds in that they breed solitarily in old-growth 
forests. Previous work on Marbled Murrelets has focused on 
how attributes of the terrestrial breeding habitat influence 
usage and productivity, but there has been little 
examination of how marine conditions influence breeding. 
Recent work by Becker and Beissinger (2003) in California 
showed that Marbled Murrelets foraged in areas of high 
upwelling or low sea surface temperatures (SST). Here we 
use radio telemetry data from 1998-2002, at two sites 
(Desolation Sound and Clayoquot Sound, BC), to evaluate 
the influence of SST on the timing, breeding propensity, and 
success of Marbled Murrelets. Although absolute values for 
some variables differ between sites, it appears that the 
influence of SST is consistent for both sites. When SSTs 
were relatively cool, Marbled Murrelets appeared to initiate 
breeding earlier and had higher breeding success. The 
proportion of breeding birds at each site increased with 
spring SST; however, breeding success declined as the 
proportion of breeders increased. This suggests that more 
birds with a higher probability of failing, such as 
inexperienced breeders or birds in poor condition, attempt 

breeding when spring temperatures are warmer. 
Alternatively, SST could be the primary driving factor 
behind breeding success, making the proportion of breeders 
an insignificant influence on breeding success when SSTs 
are warm. 
 
 
STRUCTURE OF THE FOOD WEB SUPPORTING 
WATERBIRDS NESTING ON ISLA MONTAGUE AND 
THE CERRO PRIETO GEOTHERMAL EVAPORATIVE 
PONDS, COLORADO RIVER DELTA, MÉXICO 
 
Eric Mellink*1, Drew Talley2,3, Sharon Herzka1, Gary 
Huxel3, and Paul Dayton4, 1Centro de Investigación 
Científica y de Educación Superior de Ensenada, B.C. 
Apartado Postal 2732, Ensenada BC MEXICO. 
International mailing: P.O. Box 434844, San Diego CA 
92143 USA, emellink@cicese.mx; 2University of California, 
Davis; 3University of South Florida; 4Scripps Institution of 
Oceanography, TROPHIC 
 
 The delta of the Colorado River is one of the most 
highly impacted wetland systems in the world, with no 
regular freshwater inflow, and much of the region having 
been converted to agricultural fields. Waterbirds nest at 
selected locations within this area. By using stable isotope 
analyses of primary producers, bird eggs, and potential prey 
items, we attempted to identify the sources of primary 
production (terrestrial, marsh, or marine) and the trophic 
structure supporting colonies of Laughing Gulls (Larus 
atricilla), Gull-billed Terns (Sterna nilotica), and Snowy 
Egrets (Egretta thula). We obtained over 1,100 samples 
from 16 locations in four areas: the two breeding areas, Isla 
Montague (at the sea-front) and the Cerro Prieto 
geothermal evaporative ponds (inland); and two additional 
potential inland feeding areas, the Ciénega de Santa Clara 
and the Río Hardy. Our preliminary results exhibited 
location-specific differences in sources of primary production 
supporting these species. For example, birds nesting on Isla 
Montague derived most of their nutrition from marine 
sources, while those in Cerro Prieto utilized freshwater and 
terrestrial resources. Birds from Cerro Prieto exhibited 
more variability in their isotope values than those from 
Montague, suggesting a wider array of foraging areas or 
food types consumed. Individual species within a nesting 
site exhibited differences in the sources of primary 
production on which they relied and/or feeding location. At 
Montague, Laughing Gulls exhibited the most marine-based 
isotopic signal. 
 
 
WOW: CANADIAN COMPONENT OF WATERBIRD 
CONSERVATION FOR THE AMERICAS {Poster} 
 
Robert Milko*1 and J. Kushlan2, 1Migratory Birds Division, 
Canadian Wildlife Service, 351 St. Joseph Blvd., Gatineau 
Quebec K1A 0H3 CANADA, Bob.Milko@ec.gc.ca; 
2Smithsonian Environmental Research Center, PO Box 
1930 Edgewater MD 21037, jkushlan@earthlink.net 
 
 Many waterbird species are shared with other nations, 
so Canada has chosen to work in a broad continental 
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framework in order to increase the potential for 
conservation success. To this end, Wings Over Water 
(WOW) forms the Canadian component of Waterbird 
Conservation for the Americas: North American Waterbird 
Conservation Plan. Accordingly, the Vision of WOW is to 
ensure populations of waterbirds are sustained or restored 
throughout their historical range, in Canada and globally. 
WOW outlines the steps needed to conserve the broad array 
of species of seabirds, inland colonial waterbirds, 
marshbirds, and other water-related species in concert with 
Waterbird Conservation for the Americas. Of the 93 species 
covered by WOW, 30% show negative population trends, 
while another 10% are not well enough known to determine 
their trend. A preliminary list of those species where 
monitoring, research, and conservation should be a priority 
in a Canadian geopolitical context has been identified. 
 
 
CHANGES IN THE ESTIMATED BREEDING 
POPULATION OF LEACH’S STORM-PETREL ON KENT 
ISLAND, NEW BRUNSWICK {Poster} 
 
Laura Minich*1, Robert Mauck2, and Charles Huntington,3, 
1Atlantic Cooperative Wildlife Ecology Research Network 
and Biology Department, University of New Brunswick, 
P.O. Box 45111, Fredericton NB E3B 6E1 CANADA, 
laura.minich@unb.ca; 2Biology Department, Kenyon 
College, Gambier OH 43022 USA; 3Professor Emeritus, 
Biology Department, Bowdoin College, Brunswick ME 
04011 USA 
 
 Leach’s Storm-petrel (Oceanodroma leucorhoa) is a 
small procellariiform found throughout the Northern 
Hemisphere in both Atlantic and Pacific Oceans. Kent 
Island, a small island in the Grand Manan Archipelago of 
the Bay of Fundy, contains a well-studied population of 
breeding Leach’s Storm-petrels. The population has been 
censused on an irregular basis since the 1930’s using a 
variety of methods. This study describes a methodology to 
be repeated in future censuses of Leach’s Storm-petrels on 
Kent Island, which would standardize population estimates 
across years. We estimate the number of breeding pairs of 
Leach’s Storm-petrels on Kent Island at 25, 293 (± 5881 SE), 
making the colony significantly greater than previous 
estimates. 
 
 
THE CHANGING POPULATION STATUS OF 
KITTIWAKES AT BLUFF, ALASKA 
 
Edward C. Murphy*1 and David G. Roseneau2, 1Institute of 
Arctic Biology, University of Alaska Fairbanks, Fairbanks 
AK 99775 USA, ffecm@uaf.edu; 2Alaska Maritime National 
Wildlife Refuge, 95 Sterling Highway, Suite 1, Homer AK 
99603 USA 
 
 Numbers, breeding chronology, and breeding success of 
Black-legged Kittiwakes (Rissa tridactyla) at Bluff, Alaska 
were monitored in 1975-1991 and 1995-2003. Numbers of 
adult-plumaged kittiwakes increased from the late 1970’s 
through the early 1990’s but decreased from 1995-2003. 
Overall, breeding success averaged 0.4 fledglings/nest built 

but was highly variable among years, with near or complete 
breeding failures in 1976, 1984, 1985, 1989, 1999, and 2001. 
Using population projection matrices and simulation 
analyses, we first show that the changes in numbers are 
consistent with a working hypothesis that the changes are 
due to the documented pattern of annual breeding success 
at Bluff. Examining concordance between Bluff and other 
mainland Alaskan colonies adjacent to the Alaska Coastal 
Water mass, breeding success of kittiwakes at Bluff was 
significantly and positively correlated with breeding success 
both at Cape Peirce (r = 0.667, n = 16 years, P = 0.005) 700 
km to the south, and at Cape Lisburne (r = 0.449, n = 20, P 
= 0.047) 500 km to the north. Breeding success of kittiwakes 
at Bluff averaged higher than at Cape Peirce (difference = 0. 
0.16 fledglings/nest, P = 0.035), but lower than at Cape 
Lisburne (difference = -0.37 chicks/nest, P = 0.019), 
suggesting that changes in numbers and non-natal 
recruitment should be intermediate at Bluff and that Cape 
Lisburne has been the most productive of the 3 colonies in 
the past few decades. 
 
 
DECLINE IN NUMBERS OF CASPIAN TERNS AT 
COLONIES IN THE PACIFIC NORTHWEST: 
INDICATION OF DECREASED SURVIVAL RATES 
BETWEEN THE 2002 AND 2003 BREEDING SEASONS? 
{Poster} 
 
Anne Mary Myers*1, Daniel D. Roby1, Ken Collis2, and 
Donald E. Lyons1, 1U.S. Geological Survey – Oregon 
Cooperative Fish and Wildlife Research Unit, Oregon State 
University, 104 Nash Hall, Corvallis OR 97331 USA, 
myersan@onid.orst.edu; 2Real Time Research, 201 
Yellowtail Hawk Avenue, Bend OR 97701 USA 
 
 As in 2001 and 2002, all Caspian Terns (Sterna caspia) 
nesting in the Columbia River estuary used East Sand 
Island (ESI) in 2003, by far the largest colony of the species 
along the Pacific coast of North America. We estimate that 
8,325 breeding pairs (95% c.i. = 7,837–8,812 breeding pairs) 
attempted to nest on ESI at the mouth of the Columbia 
River in 2003, a significant decline (16% less) from our 
estimate of colony size on ESI in 2002 (9,933 breeding pairs, 
95% c.i. = 9,551–10,314 breeding pairs). There was no 
evidence that terns which previously nested on ESI 
emigrated to alternative breeding colonies in the Pacific 
Northwest (PNW). The second largest Caspian Tern colony 
in the PNW at Crescent Island in southeastern Washington 
also declined in number of breeding pairs during 2003 (510 
breeding pairs), 12% less than in 2002 (580 breeding pairs), 
and 22% less than in 2001 (657 breeding pairs). Area of 
available nesting habitat (6.5 acres) and nesting success 
(1.08 young/breeding pair) on ESI were the same in 2003 
and 2002, so the decline in colony size at ESI was 
apparently not due to differences in available nesting 
habitat or food limitation. We found no evidence that 
significant numbers of breeding adults skipped nesting in 
2003. Instead, the decline in number of Caspian Terns 
nesting in the PNW appears to be due to lower than normal 
survival rates between the 2002 and 2003 breeding seasons. 
Cause(s) of this hypothesized lower survival are unknown. 
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CASPIAN TERN NESTING ECOLOGY AND DIET IN SAN 
FRANCISCO BAY AND INTERIOR OREGON 
 
S. Kim Nelson*1, Daniel D. Roby1, Ken Collis2, Keith 
Larson1, Chris Couch1, and PJ Klavon1, 1U.S. Geological 
Survey – Oregon Cooperative Fish and Wildlife Research 
Unit, Oregon State University, 104 Nash Hall, Corvallis OR 
97331 USA, kim.nelson@orst.edu; 2Real Time Research, 
Inc., 201 Yellowtail Hawk Avenue, Bend OR 97701 USA 
 
 We studied the nesting ecology and diet of Caspian 
Terns (Sterna caspia) at five colonies in San Francisco Bay 
and two colonies in interior Oregon during the 2003 
breeding season. We collected data on diet composition, 
colony size, nest success, and factors limiting colony size 
and nest success. A total of about 1,190 breeding pairs 
nested at the five colonies in San Francisco Bay, with 72% 
of terns nesting on Brooks Island. Marine forage fish (i.e., 
anchovies [Engraulidae], surfperch [Embiotocidae], herring 
[Clupeidae], and silversides [Atherinidae]) dominated tern 
diets at all five colonies. Small numbers (0.1-8.7% of the 
diet) of juvenile chinook salmon (Oncorhynchus 
tshawytscha), a species listed under the U.S. Endangered 
Species Act, were recorded at four of the five colonies. 
Productivity ranged from 0.08-0.70 young fledged/breeding 
pair. In interior Oregon, we built an elevated nesting 
platform in Crump Lake and a small island in an 
impoundment at Summer Lake to attract terns to historic 
nesting areas. Terns nested successfully at both sites and at 
no other location within the study areas, suggesting that 
suitable nesting habitat was limited. The diet at both sites 
consisted primarily of Tui chubs (Siphateles bicolor), an 
unlisted species; no anadromous salmonids were observed 
at either colony. Productivity ranged from 0.40-0.64 
young/pair. All seven colonies were limited in size and 
productivity by the availability of suitable nesting habitat 
and/or quality of nesting substrate. Other factors limiting 
nesting success at one or more colonies were mammalian 
nest predators, displacement by other colonial waterbirds, 
and human disturbance. 
 
 
THE ROLE OF THE SPLEEN IN THE DIVING 
PHYSIOLOGY OF THE COMMON MURRES (Uria aalge): 
CONVERGENT FUNCTION IN MARINE BIRDS AND 
MAMMALS? 
 
Hannah M. Nevins*, Moss Landing Marine Laboratories, 
8272 Moss Landing, Moss Landing CA 95039 USA, 
hnevins@mlml.calstate.edu 
 
 The duration marine birds and mammals can sustain 
aerobic diving, termed aerobic dive limit (ADL), is 
determined in part by total oxygen storage capacity of 
tissues, including myoglobin, hemoglobin, and red blood 
cells (RBC). In phocid seals, the spleen functions as a 
dynamic RBC reservoir used to prolong aerobic diving, but 
this splenic function has not been recognized in diving birds. 
The Common Murre (Uria aalge) exceeds theoretical ADL 
based solely on muscle and blood. I hypothesized the spleen 
has an analogous function in marine birds as in mammals, 
alternately storing and releasing RBCs into the 

bloodstream, and regulating blood oxygen supplies during 
extended dives. The dynamic spleen of the murre functions 
to increase aerobic capacity and explains the discrepancy 
between theoretic ADL (calculated without considering the 
RBC in the spleen) and the observed ADL (measured in the 
field). Eleven percent of 782 murres collected in gill nets 
had enlarged spleens ( > 2 cm). Murres were presumably 
caught at depth while actively foraging. Tissues of those 
with and without enlarged spleens were examined. 
Histological evidence indicated that the spleen of the 
Common Murre is (1) capable of substantial erythrocyte 
storage, and (2) varies in size (1 – 25 g) because of increased 
RBC rather than increased lymphocytes. Variable spleen 
sizes indicated a probable contractile function. Enlarged 
spleen mass in murres (0.1 – 2.5 %) was proportionally 
equivalent to that of the dilated spleens in seals (2.5 %). 
These results indicate the spleen functions as an 
erythrocyte reserve in murres and may supply a source of 
oxygenated blood during diving. 
 
 
THE EFFICACY OF OILED WILDLIFE CARE ON 
COMMON MURRES IN CALIFORNIA: INSIGHTS FROM 
A POST-RELEASE SURVIVAL STUDY  
 
Scott H. Newman*1,2,3, Richard T. Golightly2, Emily N. 
Craig2, Harry R. Carter2,4, Chris Kreuder3, and Jonna A.K. 
Mazet3, 1Present address: Wildlife Trust, 61 Route 9W, 
Palisades NY 10964 USA, newman@wildlifetrust.org; 
2Humboldt State University, Department of Wildlife, Arcata 
CA 95521 USA; 3University of California, Wildlife Health 
Center, School of Veterinary Medicine, 1 Shields Avenue, 
Davis CA 95616 USA; 4Present address: 5700 Arcadia Road, 
Apt. #219, Richmond BC V6X 2G9 CANADA 

 
 Despite the cost, success rates, or biological importance 
of oiled wildlife care, due to legislative mandates it will be 
conducted in California. However, further research is 
needed to evaluate the conservation implications of 
rehabilitation. In an effort to understand the long-term 
effects of petroleum exposure and rehabilitation on Common 
Murres (Uria aalge), we conducted a post-release survival 
study following the 1999 Stuyvesant oil spill in northern 
California. We radio-marked and monitored survival and 
behavior of 31 oiled and rehabilitated (ORHB) murres and 
25 non-oiled, non-rehabilitated control (CON) murres. Pre-
release blood samples were analyzed in conjunction with 
post-release survival to identify blood analytes that 
predicted survival or mortality. We found that ORHB 
murres utilized similar areas as CON murres. Based on 
presence of radio signals, ORHB murres had a much longer 
mean tracking duration (63 ± 8 days) compared to previous 
studies, 68% percent of ORHB murres survived for at least 
80 -121 days, and 5 ORHB murres survived for at least 135 
days. Loss of radio signals limited our knowledge of the 
extent of survival but it is likely that many birds lived 
beyond the radio lifespan. If ORHB murres survived over 
1.5 months, they survived comparably to CON murres. 
Although survival time was much longer and a higher 
percentage of rehabilitated murres survived compared to 
previous studies, survival was not equivalent to CON 
murres. Between 15-40 days after release, 80% of 
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mortalities occurred and differences in blood results 
demonstrated that inflammation and secondary infections 
from petroleum exposure and/or animal husbandry practices 
contributed to the demise of released murres. 
 
 
TRENDS OBSERVED FOR SELECTED MARINE BIRD 
SPECIES DURING 1993-2002 WINTER AERIAL SURVEYS, 
CONDUCTED BY THE PSAMP BIRD COMPONENT 
(WDFW) IN THE INNER MARINE WATERS OF 
WASHINGTON STATE {Poster} 
 
David R. Nysewander1, Joseph R. Evenson1, Bryan L. 
Murphie1, Thomas A. Cyra2; presented by Lora L. 
Leschner*2, 1Washington Department of Fish and Wildlife, 
600 Capitol Way North, Olympia WA 98501-1091 USA, 
nysewdrn@dfw.wa.gov; 2Washington Department of Fish 
and Wildlife, 16018 Mill Creek Blvd, Mill Creek WA. 98012 
USA 
 
 The marine bird component of the Puget Sound 
Ambient Monitoring Program has conducted comparable 
winter aerial surveys each December and January during 
1993-2002, addressing portions of all parts of the inner 
marine waters of Washington. The primary objectives were 
to monitor temporal and spatial trends of selected species. 
The nine-year effort suggests the following: (1) density 
indices of most species suggest that some declines are 
ongoing, varying by location and species; (2) the southern 
and central portions of greater Puget Sound contained the 
highest densities and numbers for certain species like 
scoters (Melanitta spp.), but these areas have also shown 
greater declines over the last nine years; (3) scoter species 
exhibited the largest loss of biomass over this nine-year 
period; (4) Some species like goldeneyes (Bucephala spp.), 
originally thought to be stable when compared over 20 years 
in the northern waters, are now considered to be slowly 
declining when examined throughout the inner waters 
1993-2002; (5) Harlequin Ducks (Histrionicus histrionicus) 
and Buffleheads (Bucephala albeola) showed a generally 
stable pattern over the nine-year period; (6) three 
merganser species (Mergus and Lophodytes spp.), originally 
thought to be some of the few sea duck species that had 
increased over 20 years, now appear to exhibit a more stable 
pattern during 1993-2002; (7) species feeding more on fish, 
like loons and the various grebe species, illustrated by 
Western Grebes (Aechmophorus occidentalis), showed some 
of the most dramatic declines, with numbers declining 
severely in certain subregions of Puget Sound. 
 
 
SEABIRDS AND ILLEGAL SHIP-SOURCE OIL 
POLLUTION ON THE WEST COAST OF CANADA? 
NEWER SOLUTIONS TO AN OLD PROBLEM 
 
Patrick D. O’Hara*, Canadian Wildlife Service/University of 
Victoria – Birds Oiled at Sea Institute of Ocean Sciences, 
P.O. Box 6000, 9860 West Saanich Road, Sidney BC V8L 
4B2 Canada, O’HaraP@pac.dfo-mpo.gc.ca 
 
 Small scale ship-source marine oil pollution (often < 100 
litres), can be an important factor affecting adult seabird 

mortality and, therefore, can lead to serious population level 
impacts. On the East Coast of Canada, it has been 
estimated that this chronic ship-source oil pollution may be 
responsible for up to 300 000 seabird deaths a year off the 
coast of Cape St. Mary’s alone (Newfoundland). Using 
spatial data or ‘GIS layers’ showing seabird distributions 
based on 20 years of survey data (‘ships of opportunity’ 
programme managed by Ken Morgan of the Canadian 
Wildlife Service), probability of oil spill detections using 6 
years of National Aerial Surveillance Program (NASP), and 
shipping information (ship location, time and trajectory 
every five minutes from Marine Communication and 
Transportation Service), I show that there may be a similar 
problem on the west coast of Canada. I will also present 
recent results from the Integrated Satellite Tracking of 
Polluters (ISTOP) programme, which uses RadarSat 
Synthetic Aperture Radar to detect sea-surface anomalies 
that may be related to oil spills, and I use this to estimate 
oil spill rates in areas not covered by NASP. I plan on using 
oil spill trajectory models incorporating location of these 
risk hotspots and BC meteorology and oceanography to 
model likelihood of oiled beach-caste birds along the BC 
coastline. This will help us interpret the results of the 
Beach Bird Surveys (BBS), which are our present method of 
monitoring ship-source oil pollution impacts on seabirds. In 
particular, how much can we trust a negative BBS result? 
 
 
SURVIVAL SELECTION AND SEXUAL SIZE 
DIMORPHISM IN THE CALIFORNIA BROWN PELICAN 
 
Eduardo Palacios*1 and Daniel W. Anderson2, 1CICESE 
Unidad La Paz, Miraflores 334 e/ Mulegé y La Paz, Fracc. 
Bella Vista, La Paz BCS 23050 MÉXICO, 
epalacio@cicese.mx; 2Department of Wildlife, Fish and 
Conservation Biology, University of California, Davis CA 
95616 USA 
 
 We used parametric and nonparametric regression 
methods to examine natural selection on culmen in 
association with survivorship in the sexes of the California 
Brown Pelican (Pelecanus occidentalis californicus). Both 
methods provided evidence for significant stabilizing 
selection occurring only on males. The nonparametric cubic 
spline graphical technique revealed evidence for two sex-
related fitness optima across the range of bill size in this 
subspecies. Mean fitness was significantly different between 
the sexes and 64% lower in males than in females. No 
significant selection was observed for females, suggesting 
that female bill size may be near an optimum for survival. 
This is supported by the observations that mortality in 
males was three times greater than in females and that 
survival selection was strong and stabilizing in males. We 
use this evidence to test three hypotheses on sexual size 
dimorphism. Our results support the prediction of the 
sexual selection hypothesis, in which selection is expected to 
be more intense in males and that females may be closer to 
the survival optimum. Thus, the principal effect of selection 
pressure associated with survival may be to influence size 
differences between the sexes, rather than to determine the 
size of the subspecies for survival. The degree of sexual size 
dimorphism varies among subspecies and it was correlated 
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with the type of nesting substrate used by each subspecies. 
Dimorphism in the Brown Pelican has evolved mostly in the 
three ground nesting subspecies. 
 
 
CURRENT POPULATION STATUS OF THE 
VANROSSEMI GULL-BILLED TERN IN MEXICO {Poster} 
 
Eduardo Palacios*1 and Eric Mellink2, 1CICESE Unidad La 
Paz, Miraflores 334 e/ Mulegé y La Paz, Fracc. Bella Vista, 
La Paz BCS 23050 MÉXICO, epalacio@cicese.mx; 2CICESE, 
km 107 Carr. Tijuana-Ensenada BC MÉXICO 
 
 During the 2003 breeding season, we surveyed 
historical, potential, and current nesting sites of the 
vanrossemi Gull-billed Tern (Sterna nilotica vanrossemi) 
along the Pacific coast of Mexico. We documented previously 
unrecorded nesting colony locations and provided an 
estimate of the current population size. We found six 
colonies, two were new and four were already known 
nesting locations, plus two potential nesting sites. Colony 
size was 7-153 breeding pairs. We estimated a total 
population of 340 breeding pairs distributed mostly (80%) in 
two relatively large colonies, Cerro Prieto, Baja California 
and Laguna de Pericos, Nayarit. All colonies except one in 
Colima were located in coastal wetlands of northwestern 
Mexico. Gull-billed Terns nested on islets in very shallow 
waters or at shallow sea-front sites. Colony associates 
included other terns, black skimmers, gulls, and egrets. The 
nesting population of this subspecies is very small, and its 
nesting habitat is threatened by coastal development along 
the Pacific coast. This subspecies should be listed as 
endangered on the official Mexican list of sensitive species, 
and a management plan must be implemented to assure the 
conservation of the wetland habitat on which this and other 
bird species depend. 
 
 
THE STATUS OF CORMORANTS IN THE MEXICAN 
PORTION OF THE SOUTHERN CALIFORNIA BIGHT 
 
Eduardo Palacios*1, Franklin Gress2, Daniel W. Anderson3, L. 
Alfaro1, and L. Harvey2, 1CICESE Unidad La Paz, Miraflores 
334 e/ Mulegé y La Paz, Fracc. Bella Vista, La Paz BCS 23050 
MÉXICO, epalacio@cicese.mx; 2California Institute of 
Environmental Studies (CIES), 3408 Whaler Avenue, Davis 
CA 95616 USA; 3Department of Wildlife, Fish and 
Conservation Biology, University of California, Davis CA 
95616 USA 
 
 The Mexican portion of the Southern California Bight 
encompasses three major groups of seabird nesting 
archipelagos: Islas Los Coronados, Islas Todos Santos, and 
Isla San Martín. Historically, these islands have hosted 
important seabird colonies. Major changes in abundance 
and distribution of breeding seabirds, including extirpation 
of some species, have occurred throughout the region. We 
compared historical population sizes of selected species to 
current data collected during our 2002 surveys. The seabird 
species included in the surveys were Brown Pelicans 
(Pelecanus occidentalis), Double-crested Cormorants 
(Phalacrocorax anritus), Brandt’s Cormorants (P. 

penicillatus), and Pelagic Cormorants (P. pelagicus). Until 
the late 1960s, Isla San Martín was considered the largest 
breeding colony of Double-crested Cormorants in North 
America. During our 2002 surveys, we documented 520 
active nests at this island. Todos Santos Norte is currently 
the southernmost known breeding area for Pelagic 
Cormorants. However, its Brown Pelican colony is now 
considered to be extirpated. Since the early 1970s the 
Brandt’s Cormorant colony at Isla San Martin has been 
considered extirpated, but in 2003 this colony was active. 
While these islands currently support viable populations of 
nesting seabirds, population size of each species is certainly 
much smaller than historical levels. It might be possible to 
restore or improve nesting success and therefore breeding 
populations of seabirds in the region just by implementing 
simple management actions, such as protecting breeding 
colonies from human disturbance. 
 
 
AGE- AND SEX-RELATED GROWTH PATTERNS IN 
NESTLING BROWN PELICANS 
 
Eduardo Palacios*1, Daniel W. Anderson2, and Franklin 
Gress3, 1CICESE Unidad La Paz, Miraflores 334 e/ Mulegé y 
La Paz, Fracc. Bella Vista, La Paz BCS 23050 MÉXICO, 
epalacio@cicese.mx; 2Department of Wildlife, Fish and 
Conservation Biology, University of California, Davis CA 
95616 USA; 3California Institute of Environmental Studies 
(CIES), 3408 Whaler Avenue, Davis CA 95616 USA 
 
 Sexual size dimorphism in the California Brown Pelican 
(Pelecanus occidentalis californicus) emerges during the 
period of parental care or prefledging phase. We used the 
Ricklefs and White (1975) method of constructing nestling 
growth curves from single visits to colonies, for deriving an 
age scale for the population based on culmen growth 
increments of individually marked birds of various, but 
unknown ages. The age/culmen relationship of these chicks 
was: Estimated Age (weeks) = Culmen Length (cm) x 0.378 - 
0.5653. Masses of chicks can then be plotted against their 
culmen length ages to obtain an average body mass growth 
curve for any cohort of young pelicans in a colony. California 
Brown Pelican chicks can thus be aged by culmen length 
measurements and sexed based on a ratio age and weight 
criterion. Sex of chicks was determinable after week 7 (or 
culmen > 22.5 cm) when differences in body mass between 
the sexes became significant. At week 7 or older, chicks 
were classified as male if their mass exceeded 4.3 kg, and as 
females if less than 4.2 kg. 
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MOVEMENT PATTERNS AND SURVIVAL OF 
NATURALLY OCCURRING AND BOTULISM 
REHABILITATED CALIFORNIA BROWN PELICANS 
FROM THE SALTON SEA: A PRELIMINARY REPORT 
{Poster} 
 
Charles A. Pelizza*1, Laurie Harvey2, Daniel W. Anderson3, 
Franklin Gress2,3, and Paul R. Kelly4,¹Sonny Bono Salton 
Sea National Wildlife Refuge, 906 W. Sinclair Road, 
Calipatria CA 92233 USA, charlie_pelizza@fws.gov; 
²California Institute of Environmental Studies, 3408 Whaler 
Avenue, Davis CA 95616 USA, 3Department of Wildlife, 
Fish and Conservation Biology, University of California, 
Davis CA 95616 USA, 4Office of Spill Prevention and 
Response, California Department of Fish and Game, P.O. 
Box 944209, Sacramento CA 94244 USA 
 
 During the summer of 1996, California Brown Pelicans 
(Pelecanus occidentalis californicus) from the Salton Sea 
suffered a significant mortality from Type C Botulism 
poisoning. Over 2000 Brown Pelicans died during this single 
event. Annual mortalities since then have ranged from 100 
to 1200. The source population of Salton Sea pelicans is 
known to be associated with breeding colonies from the Gulf 
of California, but the proportions that individual colonies 
contribute to Salton Sea pelicans is unknown. The nearest 
Gulf of California colony to the Salton Sea, and thus the 
most likely important source colony, is itself under threat 
from increased local development and commercial fishing 
activities. The movement patterns of Brown Pelicans that 
migrate to and utilize the Salton Sea are unknown as well. 
Rehabilitation efforts successfully recover and release 
approximately 40% of all Brown Pelicans handled during 
disease events. Current protocols allow for the release of 
these birds back to the wild along the southern California 
coastline. It is unclear whether rehabilitation efforts have 
any effect on long-term survival, or whether transport of 
birds from the Salton Sea to the Pacific coast allows these 
birds to reenter their original breeding populations. A radio 
telemetry and color leg band study of Brown Pelicans was 
initiated in 2002 in an effort to understand the natural 
movement patterns of Brown Pelicans from their breeding 
colonies along the Baja Peninsula to the Salton Sea, the 
impacts to this migratory pattern from rehabilitation 
efforts, and the long term survival of rehabilitated birds. 
 
 
THE BREEDING BIOLOGY OF THE XANTUS’S 
MURRELET AT WEST SAN BENITO ISLAND, BAJA 
CALIFORNIA, MEXICO {Poster} 
 
Chelsea Phillips*1, Jose Alberto Zepeda-Dominguez2, Shaye 
Wolf1, and Paige Martin3, 1University of California Santa 
Cruz, Long Marine Lab, 100 Shaffer Road, Santa Cruz CA 
95060, seaphillips@yahoo.com; 2Grupo de Conservación y 
Ecologia de Islas, Avenida López Mateos 1590–3, Fracc. 
Playa Ensenada, Ensenada BC 22880 MÉXICO; 3Channel 
Islands National Park, 1901 Spinnaker Drive, Ventura CA 
93001 USA 
 
 The Xantus’s Murrelet (Synthliboramphus hypoleucus) 
is listed as threatened in Mexico and is a candidate for 

threatened status in California. Although surveys report at 
least 3 important Xantus’s Murrelet colony sites in Mexico, 
there have been no studies to date of murrelet breeding 
biology at Mexican colonies. We report the first detailed 
information on phenology, hatching success, and assortative 
pairing of the Xantus’s Murrelet in Mexico at West San 
Benito Island, Baja California, during January-June 2003. 
We (1) compare murrelet breeding biology at San Benito 
Islands where no Peromyscus egg predators occur with that 
at Santa Barbara Island, CA, in 2003, where native egg 
predators are present, and (2) assess pairing between S. h. 
scrippsi and S. h. hypoleucus at San Benito Island, which is 
the only colony where the two subspecies overlap. At West 
San Benito Island, egg-laying in 2 study plots began on 
March 13, peaked in late March, and ended on May 2, 
whereas egg-laying began 3 weeks later on Santa Barbara 
Island. The mean number of eggs hatched per nest at West 
San Benito was 0.55 (sd = 0.82, n = 29), which is 
significantly lower than that reported on Santa Barbara 
Island, (x = 1.17, sd = 0.60, n = 45). At West San Benito, 
69% of failed eggs were abandoned, whereas on Santa 
Barbara Island most failed eggs (43%) were depredated by 
mice, suggesting that different factors affect productivity at 
each colony. We confirmed facial patterns of 8 breeding 
pairs where subspecies assortatively paired with like 
subspecies, suggesting that pre-zygotic barriers may act to 
separate the subspecies. 
 
 
STATUS OF BREEDING CORMORANTS ALONG THE 
WEST COAST OF THE CONTERMINOUS UNITED 
STATES 
 
Maura Naughton*1, Phillip Capitolo2, David Nysewander3, 
David Pitkin5, Gerard McChesney4,2, Dan Roby6, William 
McIver7, and Harry Carter2,8, 1USFWS, Migratory Birds and 
Habitat Programs, 911 NE 11th Ave., Portland OR 97232 
USA, maura_naughton@fws.gov; 2Humboldt State 
University, Department of Wildlife, Arcata CA 95521 USA; 
3Washington Department of Fish and Wildlife, 600 Capitol 
Way North, Olympia WA 98501 USA; 4USFWS, San 
Francisco Bay National Wildlife Refuge Complex, P.O. Box 
524, Newark CA 94560 USA; 5USFWS, Oregon Coast 
National Wildlife Refuge Complex, 2127 SE Marine Science 
Dr., Newport OR 97365 USA; 6U.S. Geological Survey – 
Oregon Cooperative Fish and Wildlife Research Unit, 
Oregon State University, 104 Nash Hall, Corvallis OR 
97331 USA; 7USFWS, Ventura Fish and Wildlife Office, 
2493 Portola Road, Suite B, Ventura CA 93003 USA; 85700 
Arcadia Rd., Apt. #219, Richmond BC V6X 2G9 CANADA;  
 
 During 2003, surveys of Double-crested (DCCO), 
Brandt’s (BRCO), and Pelagic (PECO) cormorants 
(Phalacrocorax auritus, P. penicillatus, P. pelagicus) were 
conducted along the Pacific coasts of California and Oregon, 
and the inland waters of Washington. Counts of nests and 
birds were obtained from aerial photographs (Oregon, 
northern and central California) or were made directly from 
aircraft or boats (Washington). All three cormorant species 
were counted in Oregon and Washington; PECO were not 
surveyed in California, except at a few long-term monitoring 
sites. Although colonies were photographed in southern 
California, counts are not yet available and 2001 survey 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

69 

counts are substituted. Oregon: 9,140 BRCO and 4,050 
PECO nesting pairs represent 20% and 37% declines, 
respectively, from 1988 surveys, but 2003 BRCO and PECO 
estimates are still higher than in 1979; 13,250 DCCO pairs 
represents a 112% increase over 1991/92 estimates and is 
attributable soley to increases in the Columbia River 
estuary, because estimates along the outer Oregon coast 
declined by 25% over this same time period. Southern 
California: 5,750 BRCO and 360 DCCO (minus Anacapa) 
nesting pairs represent 56% and 50% declines from 1991, 
respectively; 2001 BRCO and DCCO numbers are still 
higher than in 1975-78. Northern and Central California: 
DCCO continued to increase (especially San Francisco Bay) 
since 1989; BRCO numbers have fluctuated but remained 
relatively stable at most colonies compared to 1989 and 
1979-80. Counts of Washington aerial photographs are in 
progress. 
 
 
THE MASKED BOOBIES OF CLIPPERTON ISLAND: 
RECOVERY AND STATUS OF THE WORLD’S LARGEST 
POPULATION 
 
Robert L. Pitman*, Lisa T. Ballance, and Joshua Fluty, 
Ecosystem Studies Program, Southwest Fisheries Science 
Center, 8604 La Jolla Shores Drive, La Jolla CA 92037 
USA, Robert.pitman@noaa.gov 
 
 Before the arrival of humans, Clipperton Island (10º 18' 
N, 109º 13' W), an isolated French possession in the middle 
of the eastern tropical Pacific Ocean (ETP), probably held 
the largest Masked Booby (Sula dactylatra) colony in the 
world. That situation changed drastically during the early 
1900s when introduced pigs reduced the population to an 
estimated 150 individuals. In 1958 the pigs were 
eliminated, precipitating a remarkable recovery: 4,239 
Masked Boobies were present in 1968 and 8,000 in 1980. 
During one-day visits to the island during the 1980s and 
1990s, we flew a helicopter equipped with a belly-mounted, 
large format camera and photographed the entire island. 
From these images we counted individual boobies and 
determined the total population for each year: 1987 - 50,393; 
1988 - 45,087; 1990 - 64,510; 1998 - 93,660; 1999 - 91,771 
and 2000 - 101,574 individuals. We included counts from the 
earlier censuses (1958, 1968, 1980) with our results and 
calculated that from 1958 to 1990 the population grew at an 
exponential rate with a maximum growth rate during the 
period 1980-1987. Clipperton Island is currently the largest 
Masked Booby colony in the world, by at least an order of 
magnitude. We suggest ecological reasons for this, and for 
the fact that the ETP is home to the largest and most 
diverse booby assemblage in the world. Currently, 
Clipperton Island has no official protected status, rats have 
recently been introduced onto the island, and there is 
concern about the future of its enormous seabird colonies. 
 
 

THE STATUS OF SEABIRDS IN AMERICAN SAMOA 
 
Mark J. Rauzon*1 and Paul O'Connor2, 1Marine Endeavors, 
4701 Edgewood Ave., Oakland CA 94602 USA, 
mjrauz@aol.com; 2203-928 Richards Street, Vancouver BC 
V6B6P6 CANADA 
 
 A seabird colony catalog for American Samoa is under 
development. The Main island of Tutuila has been mapped 
and surveyed twice, focusing on seabird resources in the 
National Park of American Samoa. Tropical forests, coastal 
cliffs, sea caves, and offshore rocks are the dominant 
features. Relatively low numbers of Brown Noddies (Anous 
stolidus) and Blue Noddies (Procelsterna cerulea) use the 
park for nesting, but virtually all the Red-footed Boobies 
(Sula sula) and Great Frigatebirds (Fregata minor) occur on 
park lands leased from local villages. We discovered a new 
species, the Bridled Tern (Sterna anaethetus) using the park 
at Tutuila seasonaly. Confusion with the similar Gray-
backed Tern (S. lunata) is discussed. Other National Park 
units surveyed include the island of Ta'u. The inaccessible 
montane summit of Mt. Lata (966 m) is home to nesting 
Tahiti Petrels (Pseudobulweria rostrata) and Audubon's 
Shearwaters (Puffinus lherminieri). During visits to Mt. 
Lata, Tahiti Petrels were recorded. See Pacific Cooperative 
Studies Unit Technical Report 131: "The Tahiti Petrels- 
Night on Mt. Lata", available online (MP3 format) via at: 
http://www.hear.org/pcsu/tahitipetrels/ Petrel feathers were 
collected for DNA and analyzed, but showed little variation 
from other island populations. We also discovered Norway 
rats (Rattus norvegicus) have reached the summit 
environment and threaten these seabirds’ future. 
 
 
STATUS OF THE DOUBLE-CRESTED CORMORANT 
BRIDGE COLONIES IN SAN FRANCISCO BAY, 
CALIFORNIA 
 
Mark J. Rauzon*1,2, Harry R. Carter3,4, Meredith Elliott1, 
William J. Sydeman1, and Phillip J. Capitolo3, 1PRBO, 4990 
Shoreline Highway, Stinson Beach CA 94970 USA; 2Marine 
Endeavors, 4701 Edgewood Ave., Oakland CA 94602 USA, 
USAmjrauz@aol.com; 3Humboldt State University, 
Department of Wildlife, Arcata CA 95521 USA; 45700 
Arcadia Road, Apt. #219, Richmond BC V6X 2G9 CANADA 
 
 Double-crested Cormorants (Phalacrocorax auritus) 
nesting in San Francisco Bay are experiencing high levels of 
disturbance associated with San Francisco-Oakland Bay 
Bridge (SFOBB) replacement and Richmond-San Rafael 
Bridge (RSRB) retrofit, which are occurring simultaneously 
in 2003-2007. By June 2003, disturbances had not greatly 
affected the number of breeding pairs using the SFOBB 
(745 nests vs. 796 in 1999) or the RSRB (632 nests vs. 669 
nests in 2000). Major SFOBB construction activities 
(including pile driving and large barges) occurred just east 
of the main nesting areas, such that only small numbers of 
nests were exposed to the loudest disturbances. At RSRB, 
the nesting colony had shifted slightly eastward, away from 
pier-base retrofitting, but nesting did not extend beyond a 
major retrofit barge. A boat exclusion zone was set up 
adjacent to RSRB areas to reduce disturbance to harbor 
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seals (Phoca vitulina) and helped reduce disturbance within 
the bird colony. In 2000, nesting cormorants exhibited 
visible disturbance reactions to humans on bridges at 60 
feet. At 100 feet or greater, noisy work (e.g., pile driving) 
may not cause nest abandonment. Bridge cormorants 
already are acclimated to some disturbance that may reduce 
impacts from bridge work. Rapid colony growth has 
occurred at both bridge colonies over the past two decades, 
with the bulk of the bay population nesting on these 
bridges. Continued monitoring at both bridges is needed 
each year to measure disturbance impacts and determine if 
cormorants use artificial nesting structures on the new 
SFOBB or move to new colonies when the current SFOBB is 
removed in 2007. 
 
 
PREDICTING THE ECOLOGICAL NICHE OF PELAGIC 
SHORT-TAILED ALBATROSSES IN CANADIAN PACIFIC 
WATERS USING PUBLIC AVAILABLE DATASETS AND 
ERROR ASSESSMENT METHODS {Poster} 
 
Vera Reifenstein*1 and Falk Huettmann2, 1University of 
Potsdam, Am Neuen Palais 10, 14469 Potsdam GERMANY, 
rstein@rz.uni-potsdam.de; 2Biology and Wildlife 
Department, Institute of Arctic Biology, University of 
Alaska-Fairbanks, Fairbanks AK 99775 USA 
 
 Confirmed pelagic sightings of Short-tailed Albatross 
(Phoebastria albatrus) are rare for Canada. However, this 
endangered seabird occurs frequently in neighbouring U.S. 
waters. Here we apply predictive modeling using publicly 
available data sets from the internet in order to investigate 
the ecological niche for this seabird in quantitative terms. 
This allows for an estimation of where these birds occur in 
Canadian waters and elsewhere in the North Pacific 
towards a consistent and realistic distribution estimate. We 
used a GIS in order to derive environmental predictors, 
overlay data sets, analyze, and then predict the ecological 
niche for this seabird. Due to currently insufficient 
knowledge on the large-scale, at-sea habitat requirements of 
this bird, we used monthly sea surface temperature and 
salinity as well as ocean depth and proximity to the shelf 
edge to approximate the habitat. For spatial predictions, we 
used Generalized Linear Models (GLM-SPLUS), as well as 
Multivariate Adaptive Regression Splines (MARS-Salford 
Systems). Our results show that the ecological niches 
analyzed for the months of July and August are consistent; 
however, the overall monthly distribution patterns vary. 
From the available data, habitats used by this bird could be 
described as relatively shallow and cold waters close to 
shore. Using the few Canadian Short-tailed Albatross 
sightings for model assessment indicated that our model is 
still underestimating the true pelagic distribution in 
Canadian waters. We show how additional and alternative 
confidence intervals can be derived for the predictions, e.g., 
standard errors, bootstrapping and traditional knowledge, 
and how to deal with spatial uncertainties in the sighting 
data. 
 
 

MONITORING AUKLET POPULATIONS BY COLONY 
MAPPING 
 
Heather M. Renner*1, Ann Harding2, David B. Irons3, Ian L. 
Jones4, Martin Renner4, and Joel Reynolds3, 1Alaska 
Maritime National Wildlife Refuge, 95 Sterling Highway #1, 
Homer AK 99603 USA, heather_renner@fws.gov; 2USGS 
Alaska Science Center, 1011 E. Tudor Road, Anchorage AK 
99503 USA; 3US Fish and Wildlife Service, 1011 E. Tudor 
Road, Anchorage AK 99503 USA; 4Memorial University of 
Newfoundland, St. Johns NL AIB 3X9 CANADA 
 
 Censusing Least and Crested auklet (Aethia pusilla and 
A. cristatella) colonies has proven problematic even though 
a variety of methods have been tried since the mid 1960's. 
The current method of auklet population monitoring is to 
make repetitive counts of birds on the surface of plots 
during activity periods (e.g., Kasatochi and St. George 
Islands). Attendance patterns are highly variable and the 
power to detect population change is therefore low. An 
alternative (and hopefully more sensitive) monitoring 
technique is to map the area of the colony and combine this 
with estimates of density as an index of colony size. 
Recently, two pilot studies, using different methods, 
mapped the geographic extent of two large auklet colonies 
in Alaska. Using the results of these pilot studies we held a 
workshop to create a protocol for estimating the area and 
relative density of Least and Crested Auklet colonies. 
Objectives are to detect a 20% change in colony area or an 
order-of-magnitude change in density within the colony. 
Sampling will occur at two scales: a fine grid of plots will be 
placed over potential nesting habitat for presence/absence 
determinations to describe the colony extent, and a coarser 
grid of plots will be used within the colony for density 
determinations. Indirect evidence of nesting (e.g., belly 
feathers on the surface, spilled auklet food, vegetation wear) 
will be emphasized rather than birds on the surface to 
document presence of nesting birds. The protocol will be 
field tested in 2004. 
 
 
ORNAMENTATION OF LEAST AUKLETS (AETHIA 
PUSILLA) IN RELATION TO PERFORMANCE AND 
QUALITY INDICATORS 
 
Martin Renner* and Ian L. Jones, Memorial University of 
Newfoundland, St. Johns NL AIB 3X9 CANADA, email: 
h95mr@mun.ca 
 
 Conspicuous, variable but apparently cheap ornaments 
are a paradox in evolutionary biology. They are common 
throughout many taxa, including seabirds. Current models 
of sexual selection invoked to explain the evolution of 
ornaments include the Fisherian runaway process, handicap 
selection, and sensory exploitation. None of these 
mechanisms satisfactorily explain variable, yet cheap 
ornaments. The paradox could be resolved by hidden costs, 
other forces overruling weak sexual selection, and selection 
for individual recognition. We test whether some of the 
ornaments (size of bill knob and auricular plume) displayed 
by Least Auklets (Aethia pusilla) on Buldir Island are 
related to three condition indicators: mass, hematocrit, 
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maximum force applied at take-off, and take-off velocity. We 
include time of age, sex, day, date, and year as covariates 
because we expect the condition indices to be linked to these 
variables. A step-wise model building process optimizing 
BIC revealed several significant high-order interactions. For 
example, subadults showed a significantly stronger 
relationship between maximum force and auricular plume 
length than adults. Our results suggest that cheap 
ornaments are important in social interaction but in more 
complex ways than commonly envisioned. 
 
 
HABITAT OR LOCATION: WHY BROWN PELICANS USE 
DIFFERENT STRATEGIES IN ROOST SELECTION 
DURING DIFFERENT PARTS OF THE YEAR 
 
Dan Robinette* and Natalia Collier, PRBO Conservation 
Science, Vandenberg Field Station, 205 N. H St. Suite 217, 
Lompoc CA 93436, USA, drobinette@prbo.org 
 
 Numbers of California Brown Pelicans (Pelecanus 
occidentalis californicus) roosting along the coastal margin 
of Vandenberg Air Force Base begin increasing in late April 
and peak between October and November. While in this 
area, pelicans have a range of roosting habitats from which 
to choose. We conducted surveys of Brown Pelican roosts on 
3 consecutive days, twice a month from February 2001 to 
December 2003. All roosts were placed in 1 of 5 habitat 
categories (islet, cliff, river/creek mouth, detached rock, or 
attached rock). We found that Brown Pelicans use a few 
select habitats during late fall to early spring and a more 
diverse array of habitats during late spring to early fall. The 
few habitats used during the late fall to early spring were 
more sheltered from heavy winds and waves. Although we 
observed a limited number of foraging flocks during our 
surveys, all flocks were observed during the period of 
diverse habitat use. We conclude that, while Brown Pelicans 
most likely choose roosting locations based on proximity to 
abundant prey aggregations, weather conditions in late fall 
to early spring limit roosting to a few sheltering habitat 
types. Thus, location appears to be a more important factor 
during the late spring to early fall while habitat is more 
important during the late fall to early spring. 
 
 
USING PLOTS FOR FUTURE MONITORING OF 
BREEDING SUCCESS OF COMMON MURRES AT 
DEVIL’S SLIDE ROCK, CALIFORNIA {Poster} 
 
April H. Robinson*1, Richard T. Golightly1, Michael W. 
Parker2, Harry R. Carter1,4, Stephen W. Kress3, Nathan M. 
Jones1, and Gerard J. McChesney2, 1Humboldt State 
University, Department of Wildlife, Arcata CA 95521 USA; 
2U.S. Fish and Wildlife Service, San Francisco Bay NWRC, 
P.O. Box 524, Newark CA 94560 USA; 3National Audubon 
Society, 159 Sapsucker Road, Ithaca NY 14850 USA; 
4Present Address: 5700 Arcadia Road, Apt. #219, Richmond 
BC V6X 2G9 Canada 
 
 Productivity of Common Murres (Uria aalge) on Devil’s 
Slide Rock (DSR), CA, was monitored by spotting scope from 
the adjacent mainland since 1996, when this colony was 

recolonized after the application of social attraction 
techniques. The colony has grown from 6 breeding pairs 
(plus 5 territorial sites) in 1996 to over a 100 breeding pairs 
(plus as many as 88 additional territorial sites) in 2001-
2003. To date, each murre breeding and territorial site has 
been monitored each year. However, as murre numbers and 
densities have continued to increase, it has become more 
difficult to effectively observe every site. We anticipate that 
as the colony continues to grow, monitoring all sites may no 
longer be possible. Consequently, we attempted to develop a 
sampling technique to accurately reflect the productivity at 
DSR. We examined productivity for 1999-2003 by stratifying 
data into hypothetical monitoring plots of different sizes 
and positions on DSR. While we suspect that differences in 
densities and founder effects might influence productivity in 
these plots, it is likely that the small homogeneous habitat 
at DSR leads to similar productivity on different areas of 
the rock. 
 
 
WATERBIRD DETERRENCE AT OIL SPILLS: 
POTENTIAL APPLICATIONS OF A RADAR-ACTIVATED 
ON-DEMAND DETERRENCE SYSTEM 
 
Robert A. Ronconi*1,2 and Colleen Cassady St. Clair2, 
1Department of Biology, University of Victoria, P.O. Box 
3020 Stn CSC, Victoria BC V8W 3N5 CANADA, 
rronconi@uvic.ca; 2Department of Biological Sciences, 
University of Alberta, Edmonton AB T6G 2E9 CANADA 
 
 Accidental oil spill events have had catastrophic effects 
on some seabird populations; over 10,000 oiled birds have 
been found from single spills. Researchers have 
experimented with various methods of deterring waterbirds 
from landing in or around oil spills, but attempts at bird 
deterrence are frequently challenged by wildlife 
habituation. New techniques that employ radar to activate 
deterrents only when birds are present offer the potential to 
deter birds while avoiding habituation. In these systems, a 
computer detects approaching birds with a binary code that 
interprets radar images and uses radio signals to activate 
deterrents. We compared the efficacy of radar-activated on-
demand bird deterrents and randomly-activated deterrents 
at oil sands tailings ponds in Alberta, Canada. The 
randomly-activated deterrents were propane cannons 
whereas the on-demand deterrent system included cannons, 
mechanized falcon effigies, and speakers broadcasting 
falcon sounds. Analysis by logistic regression of 371 bird 
groups (ducks, geese, gulls, and shorebirds) showed that the 
on-demand deterrent system significantly reduced the 
probability of birds landing in tailings ponds but randomly-
activated cannons did not. A second experiment assessed 
the efficacy of on-demand stimuli types and revealed that 
cannons elicited significantly more reaction by birds than 
did falcon effigies. This deterrence strategy could potentially 
be applied to oil spill events. In open-water areas, boats may 
act as ideal platforms for radar and deterrents. In coastal 
areas, land based radar and cannons could be used. 
Successful deterrence strategies may appreciably reduce the 
numbers of birds being oiled and, hence, the subsequent 
efforts required to rehabilitate oiled birds. 



Thirty-first Annual Meeting – Pacific Seabird Group   La Paz, Baja California Sur, México – 21-25 January 2004 
 

72 

BRANDT’S CORMORANT REPRODUCTIVE SUCCESS IN 
RELATION TO PREY AVAILABILITY IN SAN 
FRANCISCO BAY, 1997-2003 
 
Benjamin L. Saenz*, William J. Sydeman, and Julie A. 
Thayer, PRBO Conservation Science, Marine Science 
Division, 4990 Shoreline Hwy, Stinson Beach CA 94970 
USA, blsaenz@prbo.org 
 
 Alcatraz Island in central San Francisco Bay has 
become a significant breeding site for Brandt’s Cormorants 
(Phalacrocorax penicillatus), where annual reproductive 
success exceeds that of another local breeding site, the 
Farallon Islands. The estuarine habitat surrounding 
Alcatraz differs from offshore marine habitat and 
consequently supports a different assemblage of prey fish 
species. To determine if Brandt’s Cormorants breeding on 
Alcatraz are utilizing prey fish resources in the San 
Francisco Bay estuary, we examined Brandt’s Cormorant 
breeding biology in relation to potential prey fish 
availability during 1997-2003, using California Department 
of Fish and Game San Francicisco Bay mid-water trawl and 
otter trawl surveys. Annual productivity of Brandt’s 
Cormorants varied according to the availability of three 
benthic fish species surveyed by otter trawl over the study 
period, including Pacific staghorn sculpin (Leptocottus 
armatus), plainfin midshipman (Porichthys notatus), and 
speckled sandab (Citharichthys stigmaeus). Although taken 
as a prey, northern anchovy (Engraulis mordax) abundance 
as indicated by mid-water trawls did not predict the 
breeding success of Brandt’s Cormorants on Alcatraz, 
despite the fact that northern anchovies are by far the most 
common prey fish in the estuary. Brandt’s Cormorants on 
Alcatraz appear to be exploiting local benthic prey, 
contrasting with juvenile rockfish-associated conspecifics 48 
km offshore on the Farallon Islands. This study highlights 
the ability of Brandt’s Cormorants to exploit different prey 
fish species in a variety of habitats and suggests that 
benthic habitats contribute to this species’ breeding success 
on Alcatraz. 
 
 
SEABIRDS IN AN ESTUARINE ENVIRONMENT: THE 
STORY ON ALCATRAZ ISLAND, CALIFORNIA {Poster} 
 
Benjamin L. Saenz*1, David A. Gardner1, Julie A. Thayer1, 
and William J. Sydemanr1, 1PRBO Conservation Science, 
4990 Shoreline Hwy, Stinson Beach CA 94970 USA, 
dgardner@prbo.org 
 
 In recent years, Alcatraz Island, in the San Francisco 
Bay estuary, has become an important breeding site for 
seabirds, including Brandt’s Cormorant (Phalacrocorax 
penicillatus), Pelagic Cormorant (P. pelagicus), Pigeon 
Guillemot (Cepphus columba), and Western Gull (Larus 
occidentalis). Alcatraz is of interest as a seabird breeding 
colony due to its estuarine environment, location near a 
major urban center, and status as a tourist attraction with 
over one million annual visitors. We synthesized available 
breeding population data for these four species during 1990-
2003. Brandt’s Cormorants established a colony on Alcatraz 
that expanded to over 460 breeding pairs during the study 

period. From a possible clutch of 5 eggs, Brandt’s Cormorant 
annual average productivity varied between 1.6 and 2.6 
chicks per pair during 1997-2003. Pelagic Cormorant and 
Pigeon Guillemot populations varied from 14 to 20, and 17 
to 23 breeding pairs, respectively, during 1997-2003. There 
was no significant trend in Pelagic Cormorant or Pigeon 
Guillemot population size. Pelagic Cormorant annual 
average productivity varied between 1.9 and 3.0 chicks per 
pair during 1999-2003. From 1990-2003, the Western Gull 
breeding population averaged 6% annual growth, and varied 
from 357 to 825 breeding pairs. Western Gulls can lay 3 
eggs, and exhibited an annual average productivity between 
1.0 and 1.9 chicks per pair during 1999-2003. Currently 
increasing or stable seabird populations on Alcatraz are 
exposed to numerous anthropogenic threats, including 
human disturbance, oil spills, contaminants, and tourism 
pressures. Despite these potential disadvantages, 
productivity of Brandt’s Cormorants, Pelagic Cormorants, 
and Western Gulls on Alcatraz is almost consistently higher 
than local offshore colonies on Año Nuevo Island and 
Southeast Farallon Island. Mechanisms for the success of 
breeding seabirds on Alcatraz likely include high and 
consistent prey availability in San Francisco Bay. Further 
monitoring of Alcatraz seabirds is warranted to investigate 
human impacts on seabird populations in San Francisco 
Bay, and to explore the ecology of typically pelagic seabirds 
in an estuarine environment. 
 

 
INTER-COLONY DIFFERENCES IN LEAST AUKLET 
CHICK PROVISIONING BEHAVIOR REFLECT 
DIFFERENCES IN FORAGING RADIUS AND DIET 
QUALITY {Poster} 
 
Lisa Sheffield*1, Daniel Roby2, and David Irons3, 
1Department of Fisheries and Wildlife, Oregon State 
University, Corvallis OR 97331 USA, sheffiel@onid.orst.edu; 
2U.S. Geological Survey – Oregon Cooperative Fish and 
Wildlife Research Unit, Oregon State University, 104 Nash 
Hall, Corvallis OR 97331 USA. 3U.S. Fish and Wildlife 
Service, Migratory Bird Management, 1101 E. Tudor Rd., 
Anchorage AK 99503 USA 
 
 Least Auklets (Aethia pusilla) breeding on St. Lawrence 
Island, Alaska commute much farther to forage (median = 
56 km) than those breeding at St. George Island, Alaska 
(median = 4.9 km; Obst et al. 1995). We investigated how 
major differences in foraging radius influence chick 
provisioning rate, meal mass, and prey species composition 
on the two islands. We examined chick-provisioning 
behavior of Least Auklets on St. Lawrence Island during the 
2003 breeding season. There was a daily bimodal pattern in 
timing of meal deliveries, with peaks at mid-day and just 
before dusk. Least Auklet adults on St. Lawrence delivered 
an average of 1.34 meals/day, about half the rate at St. 
George Island (2.63 meals/day; Roby and Brink 1986). 
Average mass of chick meals was significantly greater on St. 
Lawrence Island (6.60 g) than on St. George (5.28 g). 
Consequently, Least Auklet chicks on St. George were fed 
about 28 g of food per day on average, while chicks on St. 
Lawrence were fed only about 18 g daily. Despite this large 
difference in chick provisioning rates between the two 
islands, survival rates were high on both islands, suggesting 
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higher diet quality (energy density) on St. Lawrence. Obst 
et al. (1985) argued that Least Auklets nesting on St. 
Lawrence compensated for greater foraging radius with 
larger, more lipid-rich, and shallower prey (Neocalanus 
copepods). Our results suggest that the greater foraging 
radius is also reflected in longer foraging trips, lower meal 
delivery rates, and lower daily food intake by chicks. 
 
 
REESTABLISHMENT OF A SHORT-TAILED 
ALBATROSS COLONY: LOGISTICAL AND POPULATION 
CONSIDERATIONS 
 
Paul R. Sievert*1 and Hiroshi Hasegawa2, 1USGS, 
Massachusetts Cooperative Fish & Wildlife Research Unit, 
Department of Natural Resources Conservation, University 
of Massachusetts Amherst, Amherst MA 01003 USA, 
psievert@forwild.umass.edu; 2Department of Biology, Toho 
University, Miyama 2-2-1, Funabashi, Chiba 274-8510 
JAPAN 
 
 Torishima, an active volcano that erupted in August 
2002, is home to 84% of the world population of the 
endangered Short-tailed Albatross (Phoebastria albatrus). A 
severe volcanic event, occurring during the incubation 
period, could reduce the Torishima population by 40%, and 
its expected population in 25 years by 55%. The threat of 
catastrophic loss of a significant portion of the population 
has led to the suggestion that a colony be reestablished on a 
historic nesting island in the western Pacific Ocean. We 
evaluate the population and logistical considerations of a 
plan to reestablish a colony on Yomejima, Ogasawara 
Islands, Japan, 470 km southeast of Torishima. This plan 
would include deployment of a decoy colony to attract adults 
to a site where Short-tailed Albatrosses attempted to nest in 
2000, and annually moving a group of near-fledging chicks 
from Torishma to Yomejima for release. The current 
population growth rate of the Torishima colony is 7.5% 
annually, and moving 15, 35, or 50 chicks per year would 
reduce its growth rate to 7.1%, 6.5%, or 5.9% respectively. 
Because this is a novel approach to colony establishment we 
recommend a cautious and adaptive implementation of the 
plan. 
 
 
GROWTH OF THE BLACK-FOOTED ALBATROSS 
POPULATION ON TORISHIMA ISLAND, JAPAN 
 
Paul R. Sievert*1, Hiroshi Hasegawa2, Fumio Sato3, 
Kunikazu Momose3, and Kiyoaki Ozaki3, 1USGS, 
Massachusetts Cooperative Fish & Wildlife Research Unit, 
Department of Natural Resources Conservation, University 
of Massachusetts Amherst, Amherst MA 01003 USA, 
psievert@forwild.umass.edu; 2Department of Biology, Toho 
University, Miyama 2-2-1, Funabashi, Chiba 274-8510 
JAPAN; 3Yamashina Institute for Ornithology, 115 
Konoyama, Abiko, Chiba 270-11 JAPAN 
 
 The Black-footed Albatross (Phoebastria nigripes) 
population on Torishima Island is growing at the rate of 8% 
annually, in contrast to declining populations at many sites 
in the North Pacific Ocean. Traditionally, the colony was 

located at Tsubame-zaki, a site on the southeast corner of 
Torishima where 84% of the world’s Short-tailed Albatross 
(Phoebastria albatrus) population is also found. In 1989, 
Hatsume-zaki, a site on the western side of Torishima, was 
naturally colonized by Black-footed Albatrosses. From 1998 
to the present, the Tsubame-zaki colony has grown 3.4% 
annually, while the Hatsume-zaki colony has increased 
8.4% annually. Growth of the Tsubame-zaki colony declined 
markedly following a strong typhoon in 1995, while the 
Hatsume-zaki colony was unaffected. Based on 
extrapolations from annual chick counts, we estimate that 
the size of the Black-footed Albatross population on 
Torishima was 6,100 in 2002. Our population model 
suggests that the Hatzume-zaki colony will be larger than 
the Tsubame-zaki colony for the first time in 2004, and 
twice its size in 2013. 
 
 
IVORY GULLS IN CANADA: A DRASTIC DECLINE AND 
POTENTIAL CAUSES 
 
Iain J. Stenhouse*1, H. Grant Gilchrist2, Mark L. Mallory3, 
and Gregory J. Robertson4; 1Cognitive & Behavioural 
Ecology, Memorial University, St. John’s NL CANADA, 
iansten@play.psych.mun.ca; 2Canadian Wildlife Service, 
National Wildlife Research Centre, Ottawa ON CANADA; 
3Canadian Wildlife Service, Prairie & Northern Region, 
Iqaluit NU CANADA; 4Canadian Wildlife Service, Atlantic 
Region, St. John’s NL CANADA 
 
 The Ivory Gull (Pagophila eburnea) breeds in the 
circumpolar Arctic and occurs amongst pack-ice in northern 
oceans in winter. Thus, it is not surprising that the ecology 
of this species is largely unknown. The world population is 
estimated at 14,000 breeding pairs, and, in the early 1980s, 
Canada was believed to host up to 1,200 breeding pairs. In 
response to concerns raised by Inuit residents in northern 
Canada, who have reported fewer sightings of Ivory Gulls 
around their communities over the last two decades, the 
Canadian Wildlife Service initiated an aerial survey of 
known nesting colonies in 2002 and 2003. In 2003, the 
survey was also broadened considerably in search of 
undiscovered colonies. We found that many colonies had 
been completely abandoned, and, although 14 new colonies 
were found, they were all small. Results indicate a decline of 
approx. 85% in Ivory Gulls breeding in Canada. Although 
legally protected, some Ivory Gulls are still shot during 
migration in west Greenland, and there are several 
potential risks to their breeding habitat in Canada. 
Prospecting and exploratory drilling for mineral resources, 
which has increased rapidly in areas previously devoid of 
human disturbance, may be detrimental to annual breeding 
success of Ivory Gulls in Canada. The influence of changes 
in the distribution, seasonal extent, and depth of polar pack-
ice on Ivory Gulls also remain unknown. Based upon these 
results from the Canadian Arctic, we suggest that 
international efforts should be directed at assessing 
population status and trends throughout the circumpolar 
Arctic. 
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THE REPRODUCTIVE ECOLOGY OF SABINE’S GULLS 
IN THE EASTERN CANADIAN ARCTIC 
 
Iain J. Stenhouse*1, H. Grant Gilchrist3 and William A. 
Montevecchi1; 1Cognitive & Behavioural Ecology, Memorial 
University, St. John’s NL CANADA, 
iansten@play.psych.mun.ca; 2Canadian Wildlife Service, 
National Wildlife Research Centre, Ottawa ON CANADA 
 
 The Sabine’s Gull (Xema sabini) has been described as 
an abberant species relative to other gulls, but few aspects 
of its’ ecology have been closely examined. In a four-year 
study (1998-2001), we examined the reproductive behaviour 
and ecology of Sabine’s Gulls on Southampton Island, 
Nunavut, Canada. At this site, Sabine’s Gulls generally nest 
solitarily, and display strong mate fidelity and nest-site 
tenacity. They have simple but specific nesting habitat 
requirements, and exhibit a strong selection for damp, 
mossy sites close to pond edges. Both males and females 
invest heavily in reproduction and contribute to each stage 
of the breeding cycle, but there is considerable variation 
between individuals. Both males and females are aggressive 
towards intruders and can distinguish between threatening 
and non-threatening species. In some years, they are under 
intense predation pressure, and are subject to alternative-
prey dynamics driven by the microtine rodent cycle. There is 
some evidence that they are philopatric and return to breed 
in their third year. Their mean life expectancy, of 11-12 
years, is relatively short for a gull. Ideally, it would be 
enlightening to compare the reproductive and behavioural 
ecology of Sabine’s Gulls with that of other closely related, 
Arctic-breeding gulls, particularly the Ivory Gull (Pagophila 
eburnea); however, very little is known about these other 
species. 
 
 
POPULATION TRENDS OF CORMORANT SPECIES IN 
ALASKA 
 
Shawn W. Stephensen*1, David B. Irons1, and Donald E. 
Dragoo2, 1Migratory Bird Management, U.S. Fish and 
Wildlife Service, 1011 East Tudor Road, Anchorage AK 
99503 USA, shawn_stephensen@fws.gov; 2Alaska Maritime 
National Wildlife Refuge, U.S. Fish and Wildlife Service, 95 
Sterling Highway, Suite 1, Homer AK 99603 USA 
 
 The Beringian Seabird Colony Catalog lists the total 
cormorant breeding population estimate of Alaska as more 
than 121,000 individuals. Population trends have been 
determined for three cormorant species at various sites 
throughout Alaska. Double-crested Cormorant 
(Phalacrocorax auritus) numbers have increased in Prince 
William Sound and new colonies have appeared at Kodiak 
Island. 1996-97 Saint Lawrence Island colony surveys 
indicate the Pelagic Cormorant (Phalacrocorax pelagicus) 
breeding population increased from 300 individuals at 6 
colonies to 3,736 at 20 colonies. In contrast, Pelagic or Red-
faced Cormorants (Phalacrocorax urile) have declined at 6 of 
9 Alaska Maritime National Wildlife Refuge annual 
monitoring sites. Data collected during 2001-02 seabird 
colony surveys at Kodiak Island revealed an order of 
magnitude decline for both Pelagic and Red-faced 

Cormorants. In addition, total Phalacrocorax spp. declined 
in Prince William Sound during March and July small boat 
surveys conducted from 1972-2000. Population changes may 
have resulted from environmental or human factors. 
 
 
VARIATION IN PRE-LAYING NEST-SITE ATTENDANCE 
IN COMMON MURRES: A SEXUALLY SELECTED 
QUALITY INDICATOR? 
 
Anne E. Storey*1, Maureen L. Cameron-MacMillan2, 
Carolyn J. Walsh1,2, and Sabina I. Wilhelm2, 1Department of 
Psychology, Memorial University, St. John’s NL A1B 3X9 
CANADA, astorey@play.psych.mun.ca; 2Cognitive and 
Behavioural Ecology Graduate Program, Memorial 
University, St. John’s NL A1B 3X9 CANADA 
 
 Prior to egg-laying, Common Murres (Uria aalge) 
typically show multi-day periods of synchronized cliff 
attendance interspersed with periods when all birds remain 
at sea. For some murres the time spent on the cliff vastly 
exceeds the time required to synchronize pair matings. High 
levels of cliff attendance for ‘on cliff’ days may function in 
nest-site retention, provide opportunities for extra-pair 
copulations, and/or synchronize breeding in sub-colonies. In 
addition, our six-year data set on color-banded murres 
suggests that the amount of time birds spend on the cliff 
may be a sexually selected trait indicating individual 
condition. Cliff attendance time shows several 
characteristics of sexually selected traits, including 
conspicuousness, a high level of individual variability, and 
measurable costs, here shown by greater mass loss for 
murres with high nest-site attendance time compared to 
those that spent more time at sea. Two analyses further 
support the idea of cliff time as a quality indicator: (a) new 
breeders and divorce victims have both low cliff attendance 
and low reproductive success and (b) time spent on the cliff 
in some years is positively related to subsequent parental 
feeding, suggesting that cliff attendance time could be used 
as a signal by conspecifics to choose or retain mates of high 
parental quality. 
 
 
DIET, MAXIMUM DIVING DEPTH, AND DIVING TIME 
OF BROWN BOOBIES AT ISLA SAN JORGE, SONORA, 
MEXICO, 2003 {Poster} 
 
Edith Suazo-Guillén* and Eric Mellink, Centro de 
Investigación Científica y de Educación Superior de 
Ensenada, B.C. Apartado Postal 2732, Ensenada BC 
MÉXICO, International mailing: P.O. Box 434844, San 
Diego CA 92143 USA, esuazo@cicese.mx 
 
 Isla San Jorge supports the northernmost colony of 
Brown Boobies (Sula leucogaster) in the Gulf of California. 
This colony is unique because, unlike other colony sites used 
by this species, the shallowness of the surrounding area 
allows foraging on benthic resources. We studied diet 
composition, maximum depth of dives, and diving time during 
January-April 2003. Seventy-four regurgitations contained 25 
prey species (from 5 pelagic and 8 benthic families). Pacific 
sardine (Sardinops caeruleus) was the most frequent (41.5%), 
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abundant (42%), and important (43% of mass) prey, followed 
by anchoveta (Cetengraulis mysticetus; 9%) and California 
slender anchovy (Anchoa ischana; 5.6%). There were no 
dietary differences between males and females, but there 
were differences between months, with Pacific sardine being 
the only prey consumed in all 4 months. Females consumed 
larger Pacific sardines (155.4 ± 1.99 mm) than males (144.6 ± 
4.43), which can be attributed to their larger size. Diet in 
2003 differed dramatically from that in 1998-2000, likely due 
to differences in oceanographic conditions. Based on 82 
capillary tubes with reliable depth marks, maximum diving 
depth varied between 0.34 and 10.21 m (2.9 ± 0.14 m), with 
82% of all capillary tubes indicating less than 4 m. There 
were no differences between months, but females dove deeper 
(3.2 ± 0.25; n = 41) than males (2.6 ± 0.14, n = 41). Eight 
watches, short-circuited to freeze the display when wet, 
attached to boobies between 0.96 and 2.01 days (mean = 1.24), 
exhibited no differences in diving time between females (42 ± 
6.6 minutes/day) and males (38 ± 6.9), nor among months. 
 
 
MURRE (Uria spp.) EGGS AS ENVIRONMENTAL 
MONITORS 
 
Stacy S. Vander Pol*1, David G. Roseneau2, Paul R. Becker1, 
Steven J. Christopher1, Russell D. Day1, John R. Kucklick1, 
Rebecca S. Pugh1, Kristin S. Simac3, and Geoff W. York3. 
1NIST, Hollings Marine Laboratory, 331 Fort Johnson Road, 
Charleston SC 29412 USA, stacy.vanderpol@nist.gov; 
2USFWS, Alaska Maritime National Wildlife Refuge, Alaska 
Islands & Ocean Visitor Center, 95 Sterling Highway, 
Homer AK 99603 USA; 3USGS/BRD, Alaska Science Center, 
1011 East Tudor Road, Anchorage AK 99503 USA 
 
 Eggs of murres (Uria spp.) have been used for 
environmental contaminant monitoring in the Baltic and 
the Eastern Canadian Arctic since 1969 and 1975, 
respectively. However, little work has been done in the 
North Pacific prior to the 1990s. Murres are particularly 
well suited for monitoring as they are found throughout the 
Arctic, migrate relatively short distances within the 
northern latitudes, are mainly piscivorous, and lay only one 
egg that may be replaced. In addition, murres have 
historically been and continue to be an important food 
source for some peoples. In 1999, the Seabird Tissue 
Archival and Monitoring Project (STAMP) began collecting 
murre eggs throughout Alaska. To date, 230 murre eggs 
have been collected from 17 colonies. Eggs from 7 colonies 
have been analyzed for organochlorine contaminants and 
mercury. Significant differences were found among 
geographical locations, between Common (U. aalge) and 
Thick-billed Murre (U. lomvia) eggs, and compared to data 
from the earlier 1973-1976 study. Comparisons among the 
trends for the Baltic, Eastern Canada, and Pacific murre 
eggs reveal similarities for compounds such as DDT and 
PCBs, but compounds such as HCH and Hg show differing 
trends. Based on other published data, potential 
environmental health effects were examined. Aliquots of the 
eggs collected for STAMP will remain in cryogenic storage 
at the National Institute of Standards and Technology’s 
(NIST) National Biomonitoring Specimen Bank (NBSB) in 
Charleston, SC to allow future researchers the ability to 

perform retrospective analysis using new techniques or to 
examine historical samples for new contaminants of 
concern. 
 
 
NATAL AND BREEDING PHILOPATRY IN HEERMANN'S 
GULL (Larus heermanni) ON ISLA RASA, GULF OF 
CALIFORNIA 
 
Enriqueta Velarde*1, John M. Eadie2, and Vania Macías3, 
1Centro de Ecología y Pesquerías, Universidad Veracruzana, 
Apartado Postal 663, Xalapa, Veracruz CP 91190 MÉXICO, 
evelarde@uv.mx; 2Department of Wildlife, Fish and 
Conservation Biology, University of California, Davis CA 
95616 USA; 3Vania Macías, Av. De los Pinos # 5, Col. 
Veracruz, Xalapa, Veracruz CP 91018 MÉXICO 
 
 Individuals of many vertebrate species occupy a familiar 
area when they start breeding (natal philopatry) or in 
successive breeding seasons (breeding philopatry). While this 
type of studies is extensive in waterfowl, there is a surprising 
lack of information among seabirds, particularly 
Charadriiformes. Typically, one of the sexes exhibits a higher 
philopatry, which would tend to reduce inbreeding. Bird 
species that breed in predictable habitats show higher site 
fidelity, but several factors such as population density, mating 
system, previous breeding success, and genetic components 
may affect dispersal tendencies. We analyze the natal and 
breeding philopatry of Heermann's Gulls born and nesting in 
Isla Rasa, Gulf of California, using information of individuals 
banded as fledgelings over a twelve year period. Males showed 
a significantly higher natal philopatry than females (85.5% vs. 
73.3%). Average distance between successive nesting sites was 
41 cm for males and 110 cm for females; this difference was 
significant. Natal and breeding philopatry are important 
because they have implications in the ecology, and in the 
population and evolutionary biology of a species. According to 
the results we can assume a high degree of relatedness 
between neighboring individuals. In the case of Heermann’s 
Gulls, males first establish and fight for the territory; 
familiarity with an area and neighbors may favor males who 
have been born close to the site. Also important is the fact that 
Heermann’s Gulls show communal defense of the chicks 
against interspecific predators. This may be favored by a high 
degree of relatedness between neighbors. 
 
 
HEERMANN’S GULL MOVEMENTS AND MORTALITY 
PATTERNS FROM BANDING RECOVERY DATA FOR 
INDIVIDUALS BANDED IN A 10-YEAR PERIOD 
 
Enriqueta Velarde*1, Paola Rodríguez2, and Leticia Vieyra3, 
1Centro de Ecología y Pesquerías, Universidad Veracruzana, 
Apartado Postal 663, Xalapa, Veracruz CP 91190 MÉXICO, 
evelarde@uv.mx; 2Calle 13 de Septiembre # 84, Col. Isleta, 
Xalapa, Veracruz MÉXICO; 3Oriente 257 No. 165, Col. 
Agrícola Oriental DF 08500 MÉXICO 
 
 Although the general distribution pattern of the 
Heermann’s Gull (Larus heermanni) has been described, no 
large scale banding program had been carried out 
previously for the species. Here we report on the results of 
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the recoveries of US Fish and Wildlife Service bands placed 
on over 30,000 Heermann’s Gull fledglings in Isla Rasa, 
Gulf of California, in a 10-year period between 1984 and 
1993, excluding 1988 and 1992, when almost complete 
breeding failure precluded banding. Isla Rasa is the birth 
site of approximately 95% of the total world population of 
the species. Although most individuals showed movements 
to conform to the previously reported distribution range, 
some bands have been recovered from far inland in 
Northern California, close to freshwater areas, as well as 
from Colombia and as far as the South Pacific Islands area. 
Most recoveries are from Northwest Mexico, followed by the 
State of California and Oregon. Mortality shows a typical 
pattern, being highest during the first year and decreasing 
thereafter; there are no recoveries for 9- and 10-year-old 
birds; recoveries start increasing again for 11- and 12-year-
old birds. Interestingly, 10 years of age coincides with the 
highest breeding success found for the species. Contrary to 
what might be expected, highest number of recoveries did 
not occur during particularly stressful years, such as El 
Niño years. 
 
 
BODY CONDITION AND REPRODUCTIVE RESPONSES 
OF HEERMANN’S GULLS IN RELATION TO FOOD 
AVAILABILITY AND TIMING  
 
Enriqueta Velarde*1 and Leticia Vieyra2, 1Centro de 
Ecología y Pesquerías, Universidad Veracruzana, Apartado 
Postal 663, Xalapa, Veracruz CP 91190 MÉXICO, 
evelarde@uv.mx; 2Oriente 257 No. 165, Col. Agrícola 
Oriental, México DF 08500 MÉXICO 
 
 Many studies have shown significant correlations 
between seabird reproduction and fisheries parameters. Small 
pelagic fishes form the basis of many important coastal 
marine ecosystems, being a fundamental food source for a 
variety of seabird species. However, these fish are 
characterized by being widely mobile, resulting in a highly 
fluctuating food source for seabirds. These variable food 
conditions may affect the seabirds’ body condition, as reflected 
by their body weight, as well as their breeding success. 
Seabirds may be affected in different ways by these variable 
food conditions, either through clutch size, egg weight, total 
clutch weight, breeding success, etc. We analysed these 
parameters in the Heermann’s Gull (Larus heermanni), in a 
10-year period, including two El Niño years. Although it is 
evident that El Niño years are the extremes of low food 
availability, other more “normal” years may present the 
seabirds with environmental fluctuations that, while more 
buffered than the ones found during El Niño conditions, still 
affect some aspects of the seabirds breeding parameters. In 
the years studied, Heermann’s Gull body weight, clutch 
weight and size, and breeding success were all significantly 
lower during El Niño years, but during non-El Niño years the 
gulls showed diverse combinations of significantly higher or 
lower body, egg, and clutch weight, and clutch size, seemingly 
in response to the timing when food became abundant. 
Detailed analyses of seabirds body condition and investment 
on different aspects of breeding are important for 
understanding the species’ flexibility to environmental 
fluctuations. 

PAST, PRESENT AND FUTURE INVESTMENTS MAY 
VALIDATE THE AGGRESSIVE DISPLAYS OF LITTLE 
BLUE PENGUINS {Poster} 
 
Joseph R. Waas, Department of Biological Sciences, 
University of Waikato, Private Bag 3105, Hamilton NEW 
ZEALAND, j.waas@waikato.ac.nz 
 
 To influence the behaviour of rivals, animals may need 
to invest energy to validate the information contained in 
their agonistic displays. Energy “deposits” can be made 
through past, present and future actions, to promote signal 
efficacy. To understand processes that make Little Blue 
Penguin (Eudyptula minor) displays evolutionarily stable, I 
define 6 categories of displays on the basis of how past, 
present, or future energy deposits are partitioned to 
validate the actor’s signals. From the receiver’s perspective, 
three types of signals are validated primarily by past 
investments (reputation, conditioned, and historical RHP 
signals), two by “real time” investments made during the 
contest (risk-based and real-time RHP displays), and one by 
the prospect of future investment (conventional signals). 
From the point of view of the actor, all signals involve not 
only the “validation costs” outlined above (the most 
important cost from a receiver’s point of view), but also 
“maintenance costs” in other timeframes to ensure the 
signals will remain effective for future opponents. The only 
possible exception is risk-based displays, where the actor’s 
investment is balanced on a “pin point” during the contest. 
In nature, a complex of mechanisms may validate signals, 
with a given display providing several types of information 
in synergy. Some of this information will be available to all 
(e.g., from risk-based or RHP displays), while other 
information is gained only through familiarity with the 
opponent (e.g., from reputation and conditioned displays). 
 
 
JUST THE FATS: THE SKINNY ON FATTY ACID 
SIGNATURES OF ADIPOSE TISSUE AND STOMACH 
OIL OF NORTHERN FULMARS (Fulmarus glacialis) IN 
ALASKA {Poster} 
 
Shiway W. Wang*1,2, Scott A. Hatch2, Sara J. Iverson3, and 
Alan M. Springer1, 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, 245 O’Neill Building, 
Fairbanks AK 99775 USA, shiway@sfos.uaf.edu; 2U.S. 
Geological Survey, Alaska Science Center, 1011 E. Tudor 
Road, Anchorage AK 99503 USA; 3Department of Biology, 
Dalhousie University, 1355 Oxford Street, Halifax NS B3H 
4J1 CANADA 
 
 Fatty acid signature analysis has been successfully 
applied to infer the quantitative importance of individual 
prey to marine mammals and seabirds. In this study, we are 
comparing the fatty acid signatures in adipose tissue of 
Northern Fulmars (Fulmarus glacialis) with those found in 
stomach oil samples from the same individuals. Stomach 
oils are lipid-enriched dietary residues derived from prey 
consumed during the most recent foraging event, and are 
comprised of a variety of lipids, including wax esters. Fatty 
acid composition of adipose tissue is primarily influenced by 
diet integrated over an interval of weeks. In addition, 
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adipose tissue contains certain fatty acids that can be 
biosynthesized by animals. We found that the fatty acid 
signatures of adipose tissue were somewhat different than 
the purely diet-derived stomach oil from the same birds. 
Most of these differences may be related to the time scales 
over which diets are integrated: short-term (stomach oil) 
versus a longer term (adipose tissue). Birds sampled in 
August had a different signature than birds sampled in 
June indicating a shift in diet. Characterizing the 
relationship between fatty acids in stomach oils and adipose 
tissue will help improve our quantitative use of fatty acids 
to provide estimates of diets of fulmars and other seabirds. 
 
 
CLIMATE OR FISHERIES: WHICH MATTERS MOST TO 
NORTH SEA SEABIRDS? 
 
Sarah Wanless, CEH Banchory, Banchory, Kincardineshire 
Scotland AB31 4BY UK, swanl@ceh.ac.uk 
 
 The North Sea is one of the most intensively fished 
areas in the world. Currently the largest fishery targets the 
lesser sandeel (Ammodytes marinus). This is a key species 
in the North Sea food web being both an important 
consumer of plankton and the principal prey of many top 
predators, including seabirds. There is also increasing 
evidence of dramatic changes to the North Sea ecosystem as 
a result of global warming. This talk will review recent 
results from long term demographic, phenological, and 
dietary studies of seabirds on the Isle of May in conjunction 
with catch statistics from the local sandeel fishery on the 
Wee Bankie and environmental data with the aim of 
evaluating how these factors might currently influence 
North Sea seabirds and speculating what future trends we 
might expect to see given likely climate and fishery 
scenarios. 
 
 
MARINE BIRD PROSPECTIVES ON THE CALIFORNIA 
CURRENT: EL NIÑO ‘LITE’ AND THE 1998-1999 
REGIME SHIFT 
 
Pete Warzybok*1, Russell Bradley1, Peggy Yen1, William J. 
Sydeman1, and K. David Hyrenbach2, 1PRBO Conservation 
Science, 4990 Shoreline Hwy., Stinson Beach CA 94970 
USA, pwarzybok@prbo.org; 2Duke University Marine 
Laboratory, Beaufort NC 28516 USA 
 
 The El Niño of 2003 offered an excellent opportunity to 
examine seabird response to a warm water event during a 
“cool regime”. In this paper, we examine the fecundity, 
recruitment, and diet from multiple seabird species 
breeding on the Farallon Islands. We extend the existing 
productivity time-series (Sydeman et al. 2001) by 5 years, to 
33 years overall (1971-2003). We contrast this information 
from observations of marine birds at sea on the CalCOFI 
platform, a time-series of 17 years (Hyrenbach and Veit, in 
press). Since the PDO regime shift of 1998-1999, the 
productivity, diet, and abundance of Farallon seabirds in 
the California Current have shown marked differences from 
the previous decades; in contrast, CalCOFI observations do 
not indicate the same change in community structure or 
species abundance. Reproductive success and diet quality 

for most locally breeding species in central California has 
been very high, at levels not seen since the early 1970s. The 
later initiation of reproduction by Farallon seabirds in 2003 
indicated a response to El Niño conditions in the winter of 
2002-2003, but signals of this event vanished by May, 
relatively early in the breeding season. Nonetheless, 2003 
was considerably less productive than the years 1999-2002. 
We also contrast the demographic and foraging responses of 
Farallon seabirds in 2003 with four “warm regime” El Niño 
events (1982-1983, 1986-87, 1992-93, 1997-98) as well as 
two previous “cool regime” events (1972-73, 1976-77). Many 
of these earlier events were considerably more severe, and 
affected demographic attributes (e.g., adult survivorship) 
that have immediate population-level consequences. 
 
 
WING- AND FOOT-PROPULSION OF SEABIRDS DIVING 
TO DEEP WATER RECORDED BY HIGH-SPEED 
SAMPLING OF ACCELERATION: REGULATION OF 
STROKE AND GLIDE AGAINST BUOYANCY IN ALCIDS 
AND SHAGS 
 
Y. Watanuki1*, A. Takahashi2, F. Daunt3, S. Wanless3, M. 
Harris3, K. Sato2, and Y. Naito2, 1Graduate School of 
Fisheries Sciences, Hokkaido University, JAPAN, 
ywata@fish.hokudai.ac.jp; 2National Institute for Polar 
Research, JAPAN; 3Center for Ecology and Hydrology, UK 
 
 Seabirds dive with air in their feathers and lungs. So, 
while descending to deep water, seabirds have to adjust 
thrust power to the buoyancy change with depth by 
regulating stroke and glide. We studied the wing and foot 
propulsion of vertically diving wing propellers (Common 
Guillemots, Uria aalge) and foot-propellers (European 
Shags, Phalacrocorax aristotelis) in the wild at Isle of May, 
Scotland. Surge (tail-to-head) and heave (ventral-to-dorsal) 
accelerations were sampled at the rate of 64 Hz with small 
bird-borne data-loggers. Dive angle was estimated from the 
low frequency component of surge. Forward thrust and wing 
or foot strokes were estimated from high frequency 
components of surge and heave accelerations, respectively. 
Both species descended at a body angle of 80 degrees. Shags 
descended at a swim speed of 1.0 – 1.7 m/s. Guillemots 
increased the swim speed from 1.2 m/s at the surface to 1.8 
m/s at 40 m depth, while they maintained the later speed in 
deeper depths. At the start of descent, guillemots produced 
thrust during each up-stroke and down-stroke of the wings, 
while shags produced thrust only during the power strokes 
of the foot. Both species reduced the frequency of thrust as 
they descended deeper by prolonging glide duration or 
decreasing up-stroke based surges, while maintaining the 
duration of the power stroke.  
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NEST MONITORING AND NOCTURNAL SPOTLIGHT 
SURVEYS TO ASSESS THE POPULATION STATUS AND 
TRENDS OF XANTUS’S MURRELETS AT ANACAPA 
ISLAND, CALIFORNIA, 2000-2003 {Poster} 
 
Darrell Whitworth1,2, Harry Carter2,4, Richard Young2, 
Sarah Fangman3, and Franklin Gress1, 1California Institute 
of Environmental Studies, 3408 Whaler Avenue, Davis CA 
95616 USA, dwhitworth@inwind.it; 2Humboldt State 
University, Department of Wildlife, Arcata CA 95521 USA; 
3Channel Islands National Marine Sanctuary, 113 Harbor 
Way, Santa Barbara CA 93109 USA; 4Present Address: 
5700 Arcadia Road, Apt. #219, Richmond BC V6X 2G9 
CANADA 
 
 During 2000-03, we conducted a monitoring program 
for measuring the expected increase in the Xantus’s 
Murrelet (Synthliboramphus hypoleucus) population at 
Anacapa Island, California after the removal of Black Rats 
(Rattus rattus). Because most murrelet breeding habitat on 
Anacapa is inaccessible to researchers, we monitored 
murrelets with: (1) nocturnal spotlight surveys to count 
birds attending at-sea congregations off East Anacapa and 
around the entire island; and (2) nest monitoring to 
determine breeding effort and success, timing of breeding, 
and rat depredation for nests in sea caves. After rat 
eradication in fall 2002, murrelets responded quickly and 
positively. Seasonally adjusted nightly mean and maximum 
at-sea densities off East Anacapa were higher in 2003 
(mean = 418 ± 86 km-2; max = 480 ± 69 km-2) than in 2001 
(mean = 301 ± 67 km-2; max = 395 ± 104 km-2) or 2002 
(mean = 282 ± 115 km-2; max = 321 ± 116 km-2). We 
documented an increase in the number of active nests in 10 
sea caves in 2003 (15 nests) compared to 2000-02 (9-11 nests 
per year). Nest failures due to rat depredation were not 
recorded at Anacapa in 2003, but were as high as 55% in 
2001 and 2002. We also documented the first successful 
murrelet nests outside of sea caves and found the first 
active nests of Cassin’s Auklets (Ptychoramphus aleuticus) 
ever recorded at Anacapa. Continued monitoring is needed 
to describe the pattern, rate, and amount of future 
population change at Anacapa for this sensitive species, 
recently proposed for listing as threatened. 
 
 
STATUS OF RED-FACED AND PELAGIC CORMORANTS 
IN THE WESTERN ALEUTIAN ISLANDS, ALASKA 
 
Jeffrey C Williams* and G. Vernon Byrd, Alaska Maritime 
National Wildlife Refuge, 95 Sterling Highway, Suite 1, 
Homer AK 99603 USA, jeff_williams@fws.gov 
 
 Approximately one third of all cormorants which breed 
in Alaska are thought to nest in the Aleutian Islands where 
both Pelagic (Phalacrocorax pelagicus) and Red-faced 
Cormorants (P. urile) are widely distributed. The center of 
abundance in the Aleutian Islands for these two species, 
especially the Beringian endemic Red-faced Cormorant, has 
been the Near Islands (Attu, Agattu, Nizki, Alaid, and 
Shemya islands). The Near Islands, located at the western 
end of the Aleutian archipelago, were historically home to 
about 70% of the Aleutian cormorants. We became 

concerned over the last few years because we were unable to 
locate formerly large cormorant colonies during incidental 
visits to the region. Cormorants are known to move colonies 
large distances, so in 2003 we conducted a complete survey 
of all 413 km of coastline of the Near Islands specifically to 
account for inter-colony movement. We believe the Near 
Islands are physically well-separated from other island 
groups to preclude movement out of the region. For 
comparison with previous counts we combined numbers of 
breeding and non-breeding individuals in addition to 
combining both species. A count of the Near Islands in 1970 
found 95,237 individuals and in 1979 a count in the same 
area found 64,237 individuals. In 2003 we counted only 
8,006 individuals – a decline of over an order of magnitude. 
We plan to census colonies in the Rat Island group in 2004 
to see if these declines are present in other regions 
throughout the Aleutian Islands. 
 
 
ROOSTING ECOLOGY OF CALIFORNIA BROWN 
PELICANS ON EAST SAND ISLAND, OREGON: 
EFFECTS OF HUMAN DISTURBANCE 
 
Sadie K. Wright* and Daniel D. Roby, U.S. Geological Survey – 
Oregon Cooperative Fish and Wildlife Research Unit, Oregon 
State University, 104 Nash Hall, Corvallis OR 97331 USA, 
sadiwright@hotmail.com 
 
 We investigated the ecology of California Brown Pelicans 
(Pelecanus occidentalis californicus) roosting on East Sand 
Island in the Columbia River estuary in 2001 and 2002. 
Numbers of pelicans roosting on East Sand Island were 
considerably higher in 2002 (peak count of 10,852 individuals) 
than in 2001 (peak of 4,434 individuals). Factors that explained 
a significant proportion (90%) of the variation in numbers of 
pelicans roosting on the island were year, date, and tide height, 
in that order. After controlling for the influence of these factors, 
there was a marginally significant negative association between 
total number of pelicans roosting on the island and the 
magnitude of disturbance (proportion of pelicans that were 
flushed from East Sand Island) due to diurnal research 
activities in 2001 (P = 0.0914), but not in 2002 (P = 0.3126). 
Disturbance of roosting pelicans by nocturnal research activities 
had no detectable effect on total number of pelicans roosting on 
East Sand Island in 2001 (P = 0.2614), but nocturnal 
disturbance was negatively associated with number of pelicans 
in the area of the roost nearest the nocturnal research activity 
(P = 0.0322). The lack of a negative association between pelican 
numbers and disturbance from research activities in 2002 may 
be an indicator of some habituation to researcher activities by 
pelicans roosting on East Sand Island. Disturbances from other 
anthropogenic factors or natural disturbances (mostly from Bald 
Eagles (Haliaeetus leucocephalus)) did not appear to 
significantly influence total number of pelicans roosting on East 
Sand Island in either year of the study. 
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THE DIET OF BRANDT’S CORMORANTS BREEDING 
AND FORAGING IN CENTRAL SAN FRANCISCO BAY, 
CALIFORNIA 
 
Jason D. Yakich*1,2, Benjamin L. Saenz2, and William J. 
Sydeman2, 1Department of Biology, San Francisco State 
University, 1600 Holloway Ave., San Francisco CA 94132 
USA, yakich@eudoramail.com; 2PRBO Conservation 
Science, 4990 Shoreline Highway, Stinson Beach CA 94970 
USA 
 
 Brandt’s Cormorant (Phalacrocorax penicillatus) began 
breeding on Central San Francisco Bay, CA’s Alcatraz 
Island in 1990. Since this time, the number of breeding 
pairs has steadily increased and annual productivity has 
been consistently high. Cormorants forage on the Bay 
during the breeding season. We investigated the diet of the 
Alcatraz colony across three years (2000-2002) by examining 
otoliths from regurgitated pellets to identify prey items and 
estimate their average mass. Between 70 and 120 pellets 
were collected in late summer on Alcatraz each year. The 
most important prey items were, in decreasing order of 

numerical abundance (all years combined): northern 
anchovy (Engraulis mordax), speckled sanddab 
(Citharichthyes stigmaeus), English sole (Parophrys 
vetulus), staghorn sculpin (Leptocottus armatus), gobies 
(Gobiidae), and plainfin midshipman (Porichthys notatus). 
The proportion each item comprised both numerically and 
in terms of percent mass varied across the three years. The 
extent to which this variation results from changes in prey 
availability or reflects sampling bias associated with pellet 
analysis is unclear. Diet composition suggests that 
midwater and sand bottom are the microhabitats most 
utilized by foraging cormorants. The diet of Alcatraz birds 
during the study period appears similar to those breeding 
on the Farallon Islands during warm-water, low 
productivity years in the 1970s and 80s. It is possible that 
cormorants foraging in the Central Bay are less dependent 
on the California Current system than other northern 
California breeders, and that Alcatraz birds benefit from 
high prey abundance in the Central Bay, the close proximity 
of breeding colonies to prey concentrations, or both. 

 


