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IDENTIFYING EFFECTS AND ASSESSING IMPACTS OF VESSEL ACTIVITY ON KITTLITZ’S 
MURRELET IN GLACIER BAY, ALASKA. 
 
Alison M. Agness1*, John F. Piatt2, Kristin Marshall1, James C. Ha3, and Glenn R. VanBlaricom1, 
1Washington Cooperative Fish and Wildlife Research Unit, School of Aquatic and Fishery Sciences, 
University of Washington, BOX 355020, Seattle, WA 98195, aagness@u.washington.edu; 2USGS, 
Alaska Science Center, 1011 E. Tudor Rd., Anchorage, AK 99503; 3Department of Psychology, 
University of Washington, BOX 357330, Seattle, WA 98195. 
 
   Summer breeding populations of Kittlitz’s Murrelet (Brachyramphus brevirostris) in Southeast Alaska 
have declined by 80-90% during the past 10-25 years. Documented sources of mortality (e.g., oil spills 
and gillnet bycatch) are not extensive enough to fully explain the decline of populations. Thus, we 
investigated other factors that might contribute to the declines. Vessel activity overlaps in space and time 
with foraging areas of Kittlitz’s Murrelet in Glacier Bay, Alaska. Vessels could affect Kittlitz’s on their 
foraging grounds by causing them to fly from preferred feeding sites, or by disrupting foraging bouts, 
resting periods and chick provisioning trips. We used observation methods to study the effects of vessel 
activity on Kittlitz’s behaviors at three time scales of inference (immediate, individual vessel event and 
daily). We considered the immediate effects of vessels during vessel activity, and the effects of individual 
vessels 30-minutes post vessel activity. We used vessel rate (vessels/hr) as a factor in multivariate 
analysis to detect cumulative effects of vessel activity across a day. Behavior was affected at immediate 
and daily time scales, but not at the individual event time scale. Kittlitz’s increased flight behavior thirty-
fold during vessel activity, but increased diving on days with greater vessel activity by a factor of three. 
Flight is energetically costly for murrelets, and increased flight may impact energy budgets. We used 
computer simulation models to quantify the energetic cost of behavioral change. Variability in behavioral 
response of Kittlitz’s caused by vessel factors (size, speed, approach distance) has implications for 
management of vessel activity. 
 
COMPETITION AMONG PENGUINS AND CETACEANS REVEALS TROPHIC CASCADES IN 
THE WESTERN ROSS SEA, ANTARCTICA 
 
David G. Ainley*1, Grant Ballard2 and Katie M. Dugger3, 1H.T. Harvey and Associates, San Jose CA 
95118 USA, dainley@penguinscience.com; 2PRBO Conservation Science, Stinson Beach CA 94970 
USA;3Department of Fisheries and Wildlife, Oregon State University, Corvallis, OR  97331 USA 
 
   In the western Ross Sea during summer, compared to adjacent areas, the diatom assemblage is 
minimally grazed, coincident with relatively low zooplankton abundance and the development of 
cannibalism in Antarctic silverfish (Pleuragramma antarcticum), a major predator of the main diatom 
grazer, crystal krill (Euphausia crystallorophias). On the basis of field work at Ross Island, we suggest 
that these patterns, indicative of food depletion, are part of a trophic cascade stemming from foraging by 
unusually numerous Adélie penguins (Pygoscelis adeliae), minke whales (Balaenoptera bonaerensis) and 
fish-eating killer whales (Orcinus orca), all preying, with other top predators, on the krill and the 
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silverfish. Aided by one ‘natural experiment,’ in which large, grounded icebergs altered the seasonal 
pattern of change in sea-ice cover in the region but not the previously detected (pre-icebergs) seasonal 
change in penguin diet, and another experiment in which a short-term opening in the ice (polynya) 
brought penguins and whales together in a large, but confined area, this time altering penguin diet and 
foraging behavior, we conclude that the foraging of penguins and whales, and not a formerly 
hypothesized seasonal decrease in sea-ice cover, explains the annual switch in the penguins’ prey from 
krill to silverfish, the subsequent lengthening of penguin chick-provisioning trips and a marked, and 
ultimately the seasonal decline of cetaceans in the area. The reduction in the middle-trophic level prey is 
expressed, as well, in the grazing pressure on phytoplankton. 
 
HERRING GULLS DEPREDATING EIDER DUCKLINGS: INTERACTION AMONG 
ENVIRONMENTAL CONDITIONS, INDIRECT TROPHIC RELATIONSHIPS, AND RISK 
 
Karel A. Allard*1, H. Grant Gilchrist2, and Antony W. Diamond1, 1Atlantic Cooperative Wildlife Ecology 
Research Network and Department of Biology, University of New Brunswick PO Box 45111, 
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 
 
   From 1999 to 2003, we observed common eider (Somateria mollissima) broods departing nests and 
making their way to the sea. We assessed sources of variation in vulnerability of ducklings to attacks by 
herring gulls (Larus argentatus) at a site where both species breed. Each year, we monitored the progress 
of randomly selected broods and examined sources of annual variation, effects of year, day of year 
(adjusted to timing of breeding), time of day, wind speed, tide and temperature, on aerial and ground 
search, and duckling capture rates by gulls. Brood location type, gull attack mode, and eider response to 
gull attacks were also considered. We hypothesised that if defensive hens posed a significant risk to 
foraging gulls, then gulls would use tactics that lower risks of injury, balancing benefits of prey capture 
with costs. Gull aerial searches were more frequent on windy days, when they could hover over broods. 
Eiders defended aggressively, regularly entering into direct physical contact with gulls, occasionally 
resulting in vigorous struggles. Duckling capture rates at this site were low and highly variable between 
years, despite high encounter rates with gulls. Years 2000 and 2001 were characterized with low search 
and duckling capture rates. These years coincided with a peak in collared lemmings (Dicrostonyx 
groenlandicus) abundance at East Bay. Our findings stress the importance of assessing costs, returns and 
risks for predators fully, before making assumptions on levels of prey exploitation based on the nature of 
species involved and their abundance. 
 
LEG-LOOP HARNESS DESIGN FOR ATTACHMENT OF EXTERNAL TRANSMITTERS TO 
SEABIRDS 
 
Cynthia D. Anderson*1, and Mark M. Mallory2, 1Wildlife Biology Program, Division of Biological Sciences, 
University of Montana, Missoula, MT 59812, USA, cindy.anderson@mso.umt.edu; 2Canadian Wildlife Service, 
Box 1714, Qimugjuk Bldg. 969, Iqaluit, Nunvut, X0A 0H0, Canada 
 
   Many techniques have been used to attach telemetry equipment to wild birds for both short-term (single 
season) and long-term (multiple season) studies. Most long-term attachments of satellite transmitters to 
seabirds have used a backpack style chest-harness, however, this approach has been found to cause 
discomfort and irritation under the wing. In this paper, we describe a new leg-loop harness technique that 
we employed with success on two polar-nesting seabirds: South Polar Skuas (Catharacta maccormicki) 
and Northern Fulmars (Fulmarus glacialis). We believe that using a leg-loop harness attachment 
technique to deploy transmitters on seabirds is an effective means to telemeter individuals for long-term 
applications without causing undue physical discomfort. Appropriateness of this or any harness package 
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is species-specific. Further, our study indicates that stage of breeding at time of attachment, nest defense 
from predators, and response to handling must be considered.   
 
A STATUS ASSESSMENT OF BLACK-FOOTED ALBATROSS POPULATIONS 
 
Javier A. Arata*1, Paul R. Sievert1,2, Maura B. Naughton3, and Elizabeth N. Flint4, 1Department of 
Natural Resources Conservation, University of Massachusetts, Amherst, MA 01003 USA, 
arata_javier@yahoo.com; 2U.S. Geological Survey, Massachusetts Cooperative Fish & Wildlife Research 
Unit, Department of Natural Resources Conservation, University of Massachusetts, Amherst, MA 01003 
USA; 3U.S. Fish and Wildlife Service, 911 NE 11th Ave., Portland, OR 97232 USA; 4U.S. Fish & 
Wildlife Service, 300 Ala Moana Boulevard, Box 50167, Honolulu, HI 96850 USA 
 
   The impact of incidental mortality from fisheries on the long-term viability of black-footed albatross 
(Phoebastria nigripes) populations was evaluated. Previous assessments have predicted a negative 
impact, however, they were based on limited demographic and population trend data which caused 
estimates of population growth to have a high level of uncertainty. In addition, demographic parameters 
used in earlier models were determined for periods where incidental mortality from fisheries was 
probably present, thus producing estimates lower than found in unaffected populations. We present a 
detailed account of all North Pacific fisheries bycatch estimations since 1951, and the observed breeding 
population trend at all black-footed albatross colonies over the past century. Population trajectories were 
then modeled using basic and improved age-structured matrix models. Due to the uncertainty of 
demographic parameters, we selected values at random from a range of plausible estimates and examined 
their fit to historical population trends (±1 SD) and fishery bycatch estimates. Using the selected 
combination of parameters, we produced population forecasts and then assessed these under different 
fishery bycatch scenarios. Assuming a 2005 world population of 61,141 breeding pairs (CV=5%), our 
model suggests that the current level of fishery bycatch is not causing a decline in the black-footed 
albatross population. 
 
TESTING THE EFFECTIVENESS OF STREAMER LINES AND INTEGRATED WEIGHT 
GROUNDLINE FOR REDUCTION OF SEABIRD BYCATCH IN DEMERSAL LONG-LINE 
FISHING IN THE WATERS ADJACENT TO KAMCHATKA, RUSSIA 
 
Yuri B. Artukhin*1, Dmitry A. Terentiev2, and Andrey V. Vinnikov2, 1 Kamchatka Branch of Pacific 
Institute of Geography Far-Eastern Department of Russian Academy of Science, Rybakov pr. 19a, 
Petropavlovsk-Kamchatsky, 683024, RUSSIA, artukhin@mail.kamchatka.ru; 2 Kamchatka Research 
Institute of Fishery and Oceanography, Naberezhnaya 18, Petropavlovsk-Kamchatsky, 683000, RUSSIA 
 
   Kamchatka is the region of large-scale demersal long-line fishing operations. The total mean annual 
catch of the long-line fleet is 34.4 thousand tons and the fishing effort is 142.6 million hooks per year. 
This type of fishing unfortunately causes incidental mortality of various seabirds, including endangered 
short-tailed albatross (Phoebastria albatrus). At the same time, seabirds taking the bait from hooks causes 
economic losses to fishermen; our assessment determined seabirds took 0.84 million dollars worth of bait 
in 2004. To help alleviate these problems, we tested seabird bycatch deterrents: single and paired streamer 
lines, and 50 g/m integrated weight (IW) groundlines. The testing was carried out in 2004-2005 in the 
Bering and Okhotsk Seas on catcher-processor vessels during cod and Pacific black halibut fishing 
seasons. We assessed the effects of these deterrents on the behavior and bycatch rates of seabirds and on 
the successful catch of fish. The highest effectiveness was demonstrated by pair streamers, which,  used 
in the course of setting long-lines, reduced the number of seabird attacks on bait by 81.9 % and the level 
of seabird mortality by 90.2 %. The catch of the principle commercial fish species increased (thought the 
difference was not statistically significant) while percentage of each species in the catch remained stable. 
The single streamer was less successful than the pair streamers. The most effective combination was 
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streamers and a long-line with a IW groundline. Such lines sink substantially faster than traditional long-
line (0.25 and 0.15 m/sec respectively). The IW line also pulls hooks to 2 meters down (the depth where 
the bait becomes unattainable for seabirds) at a distance from the ship nearly 2.5 times shorter than 
traditional long-lines do.  This provides reduced bait losses and reduced seabird bycatch. Moreover, the 
IW line demonstrates several technical and exploitation characteristics attractive for fisherman. To 
provide more versatile information, we plan to continue testing in the other commercial districts of 
Kamchatka and with other gear types. 
 
INCIDENTAL AND INTENTIONAL CATCH THREATENS WAVED ALBATROSS POPULATION 
 
Jill A. Awkerman*1, Kathryn P. Huyvaert2, Jeffrey Mangel3, Joanna Alfaro Shigueto3, and David J. 
Anderson1,1 Department of Biology, Wake Forest University, Winston-Salem, NC 27109-7325 USA, 
awkeja2@wfu.edu; 2 Department of Fishery and Wildlife Biology, Colorado State University, Ft. Collins, 
Colorado 80512-1474 USA; 3 Pro-Delphinus, Octavio Bernal, 572-5, Lima 11, Perú 
 
   Albatrosses are especially vulnerable to extinction from anthropogenic effects, and longline fisheries 
have contributed to population decline worldwide. Band recovery information for waved albatrosses 
(Phoebastria irrorata) reveals that a high level of mortality is the result of not only incidental bycatch but 
also intentional captures for human consumption. According to population projections, this increased 
mortality is enough to drive populations below stable levels in years with poor resources. Mark-resight 
analyses to assess the status of waved albatrosses show that adult survival in recent years was lower than 
historical estimates. As large, long-lived seabirds with slow annual reproductive rate, albatrosses have a 
low level of intrinsic mortality. This new documentation of bycatch, harvesting, and associated 
demographic consequences provide reasons for serious concern about the stability of the single breeding 
population of this species. 
 
AN ENERGETIC CONSTRAINT TO COLONY SIZE IN ADÉLIE PENGUINS - AND OTHER 
SEABIRDS? 
 
Lisa T. Ballance*1, David G. Ainley2, Kerry Barton3, and Grant Ballard4 , 1 Ecosystem Studies Program, 
Southwest Fisheries Science Center, NOAA Fisheries, 8604 La Jolla Shores Drive, La Jolla, CA  92037, 
USA, Lisa.Ballance@noaa.gov; 2 H.T. Harvey and Associates, 3150 Almaden Expressway, Suite 145, 
San Jose, CA 95118, USA; 3 Landcare Research New Zealand Ltd., Private Bag 6, Nelson, New Zealand; 
4 PRBO Conservation Science, 4990 Shoreline Highway 1, Stinson Beach, CA 94970, USA. 
 
   It has been hypothesized and, to some extent documented, that central place foragers may deplete the 
food supply in the immediate vicinity, thus forcing longer foraging trips and increasing their energetic 
costs. We investigated this hypothesis by quantifying the energetic cost of foraging trips for 40 breeding 
Adélie Penguins (Pygoscelis adeliae) at two colonies on Ross Island, Antarctica, during the breeding 
seasons of 1999 and 2001. We used doubly-labeled water to measure CO2 production, and radio 
transmitters to precisely measure foraging trip duration. Foraging trips ranged from 0.8 to 6.7 days, 
averaging 2.7 ± 0.22 days. Metabolic rate ranged from 2129 to 8581 kJ/day, averaging 5306 ± 201 kJ/day, 
and total energy expended during a trip ranged from 2195 to 38,063 kJ, with a mean of 14,774 ± 1392 kJ. 
Metabolic rate exceeded allometric predictions based on six species of penguins, and on 36 species of 
seabirds. In fact, at-sea metabolic rate for this species at five locations was a function of colony size and 
this was the case for 3 other species of seabirds for which such data exist. We propose that at-sea 
metabolic rate is a function of colony size due to prey depletion effects, and that prey depletion around 
large colonies forces seabirds to make longer trips, resulting in higher energetic cost but little energetic 
gain (the case for penguins in this study). At some point, increasing trip duration, and energetic cost, will 
negate the benefits of foraging outside of the prey depletion halo and an energetic constraint to colony 
size will limit further growth. 
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USING SERUM FATTY ACIDS TO DETECT DIETARY DIFFERENCES IN SUPPLEMENTALLY 
FED BLACK-LEGGED KITTIWAKES 
 
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;  2University of Alaska Anchorage, Department of 
Chemistry, 3211 Providence Drive, Anchorage, AK 99508 USA;  3University of Alaska Anchorage, 
Department of Biological Sciences, 3211 Providence Drive, Anchorage, AK 99508 USA. 
 
Fatty acid (FA) analysis is quickly becoming a standard analytical technique to assess diets non-lethally 
in both marine mammals and seabirds. It has been shown that the FA composition of adipose tissue 
reflects long-term dietary information, while serum FAs reflect a shorter time frame with FAs from the 
previous meal appearing in the blood stream hours after ingestion. We used a supplementally fed colony 
of Black-legged kittiwakes (Rissa tridactyla) to test whether serum FAs could be used to infer their 
known diets in a background of natural foraging. To assess whether the prey lipid content had an effect on 
the technique’s detection ability, two groups were supplementally fed for one month either a high fat 
(n=16) or low fat (n=15) prey item and a third group (n=19) was not fed, serving as the control. We 
predicted that a low fat prey item would be more difficult to identify since it would be contributing less 
lipid than a high fat prey item to the overall FA signature. We found through qualitative analysis that 
serum signatures differed significantly between the three groups. Contrary to our prediction, we were able 
to detect signatures from the low fat group with greater confidence than the high fat group. This study 
shows that serum FAs can be used to detect dietary differences in seabirds. It is recommended for use in 
conjunction with adipose tissue FA analysis to obtain a broader scope of dietary information that is 
critical to our understanding of complex ecological relationships. 
 
CONTRASTING DIET AND NESTLING PERFORMANCE OF CASSIN’S AUKLET BREEDING IN 
DISTINCT OCEANOGRAPHIC DOMAINS OF THE NORTHEAST PACIFIC 

  
D. Bertram*1, A. Harfenist2, and A. Hedd3. 1Canadian Wildlife Service, 9860 West Saanich Rd., Sidney, B.C., 
V8L 4B2, Canada, bertramd@pac.dfo-mpo.gc.ca; 2 Harfenist Environmental Consulting, P.O. Box 2498, 
Smithers, B.C., V0J 2N0, Canada,  3 Departments of Psychology and Biology, Memorial University of 
Newfoundland, St. John’s, Newfoundland, A1B 3X9, Canada 
 
   Nestling performance of Cassin’s Auklet on Triangle Island (coastal upwelling domain) and Frederick 
Island (coastal downwelling domain) showed significant differences from 1994-2000 despite strong 
similarities in 1981 and 1982. Reproductive performance was consistently high at Frederick Island, and 
while equally high on Triangle Island in the early 1980s, performance has been extremely variable since 
1994, with particularly poor growth in two of the warmest ocean years, 1996 and 1998. Here we report on 
the nestling diet variation between the colonies. At both colonies, the nestling diet was composed largely 
of copepods and euphausiids, with fish contributing substantially in some of the poorer years at Triangle 
Island.  The copepod Neocalanus cristatus, was the single most important prey item at both colonies.  In 
1996, a warm ocean year, N. cristatus disappeared from the nestling diet part way through the chick 
rearing period on both colonies.  On Frederick Island, the copepods were replaced by large, high energy 
density adult euphausiids, Thysanoessa spinifera and growth was strong.  On Triangle Island, where 
copepods were replaced by juvenile T. spinifera and T. inspinata, nestling performance was poor.   
During the 1998 El Niño event, poor chick growth on Triangle Island was  associated with a decline in 
copepods and an increase in fish consumption through the nestling period. In contrast, on Frederick 
Island, copepods  persisted through time and nestling  growth was strong despite the El Niño event. The 
less energy rich Euphausia pacifica was also found on both colonies.  It was most common in diet 
samples early in the season, and was more frequent in samples from Triangle Island. 
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SIGNIFICANCE OF PELAGIC LONGLINE FISHING TO LAYSAN AND BLACK-FOOTED 
ALBATROSS DIETS  
 
Jeremy R. Bisson*1and  David C. Duffy2, 1Department of Zoology, University of Hawaii at Manoa, 
Honolulu, HI 96822 USA, jeremy.bisson@noaa.gov; 2Department of Botany, University of Hawaii at 
Manoa, Honolulu, HI 96822 USA 
 
   We investigated the significance of tuna and swordfish pelagic longline fishing in the North Pacific to 
the diets of Laysan (Phoebastria immutabilis) and Black-footed albatrosses (P. nigripes) using stable 
nitrogen isotopes from salvaged albatrosses and prey, and digestive tract content analysis to determine 
diet. Based on public domain data from the Secretariate of the Pacific, a minimum of 78 million baited 
hooks were deployed basin wide North of 20 degrees North during 2003. Discarded bait, along with offal 
and catch, attract albatrosses which sometimes get hooked and drowned while trying to steal bait. 
Albatrosses that evade capture may benefit from feeding on discards. We found that bait was 
approximately one third of the diet of longline associated albatrosses. The remaining two-thirds were 
predominantly squid, especially (Taonius borealis), a deep-water species probably consumed through 
scavenging. Stable nitrogen isotopes revealed significant differences in diet between albatross species and 
between seasons/fishery types within species. Analysis of prey isotopes revealed significant overlap 
between the isotopic composition of prey and bait. Because the type and amount of discards available to 
albatrosses differ significantly between tuna and swordfish longline vessels, as does spatial and temporal 
fishing effort, we expect that the effect of pelagic longline fishing on North Pacific albatross diet is highly 
variable, affecting individuals and species differently, and may cause some populations to be more 
affected by fishing than others. 
 
DISTRIBUTION OF PELAGIC BIRDS IN THE OLYMPIC COAST NATIONAL MARINE 
SANCTUARY – AN EXPLORATION OF THE RELATIONSHIP BETWEEN EIGHT YEARS OF AT-
SEA DATA AND HABITAT 
 
Barbara Blackie* Ed Bowlby and Steve Intelmann, Olympic Coast National Marine Sanctuary, 115 East 
Railroad Avenue, Suite 301, Port Angeles, WA 98362 USA, Barbara.Blackie@noaa.gov 
 
   In an effort to better understand the resources of the Olympic Coast National Marine Sanctuary 
(OCNMS) nearly annual at-sea surveys of marine birds have been conducted off the NOAA vessels, M/V 
McArthur and M/V McArthur II in the late spring/early summer since 1995. This long-term data set 
provides information about consistent associations of bird concentrations and meso-scale features of the 
sanctuary. Even with high variability among years in terms of abundance indices, patterns of location for 
specific species are beginning to emerge. The continental shelf break is a significant transition zone for 
more pelagic species (notably fork-tailed storm petrel (Oceanodroma furcata), black-footed albatross 
(Phoebastria nigripes); however, this pattern is less important in the southern areas of the sanctuary. 
Heads of canyons are another feature that predictably foreshadows increased pelagic bird density. 
Associations of alcids to breeding islands are predictable, although the broad distribution patterns of 
common murres (Uria aalge) and Cassin’s auklets (Ptychoramphus aleuticus) give some indication of 
habitat use by non-breeding individuals. These data can provide insight regarding possible pelagic 
hotspots within the sanctuary as well as provide focus for designing future at-sea studies involving 
foraging ecology or habitat use. Challenges with methodology are discussed in light of recommendations 
from a recent workshop on at-sea surveys. 
 
AT-SEA MOVEMENTS OF RADIO-TAGGED MARBLED MURRELETS IN WASHINGTON  
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Thomas D. Bloxton, Jr.* and Martin G. Raphael, USDA Forest Service, Pacific Northwest Research 
Station, 3625 93rd Ave. SW, Olympia, Washington 98512 USA, tbloxton@fs.fed.us; mraphael@fs.fed.us 
 
   We radio-tagged 67 adult Marbled Murrelets (Brachyramphus marmoratus) in marine waters of 
Washington state adjacent to the Olympic Peninsula during the 2004 and 2005 breeding seasons. We 
attempted to relocate each bird by using fixed wing aircraft on a daily basis from the time a bird was 
tagged (generally in May) until mid-July, then on a weekly basis until mid-September. On average, birds 
were located 90% of the time. We made a total of 1,846 at-sea relocation estimates and considered birds 
adequately sampled for home range analyses (95% fixed kernel and 100% Minimum Convex Polygon 
methods) after 30 relocations. At-sea home range size during this time period varied from 147 to 826 km2. 
Individual murrelets used spans of coastline ranging from 28 to 102 km in length for foraging. Tracking 
murrelets beyond the study area as they moved around more proved difficult, but we did manage to locate 
six birds to the north along Vancouver Island or near Desolation Sound, British Columbia. We did not 
locate any of the birds to the south of the study area even after four flights to central Oregon. We also 
observed frequent movements of some birds between the outer coast of Washington, the Strait of Juan de 
Fuca, and the San Juan Islands suggesting that all of Washington may be considered a single zone for 
conservation planning purposes. Successful management of murrelets in this region will require close 
cooperation between U.S. and Canadian entities throughout the Puget Sound/Georgia Basin region. 
 
COMMAND OIL SPILL SEABIRD COLONY PROTECTION PROGRAM IN CENTRAL 
CALIFORNIA 
 
Jennifer Boyce1*, Karen Reyna2 and Gerard J.  McChesney3;1N.O.A.A Restoration Center, 501 West 
Ocean Blvd., Suite 4470 Long Beach, CA 90802, Jennifer.boyce@noaa.gov; 2 Gulf of the Farallones 
National Marine Sanctuary. Fort Mason Bldg. 201 San Francisco, CA 94123, 3 U.S. Fish and Wildlife 
Service, Common Murre Restoration Project, P.O. Box 524, Newark, CA  94560. 
 
   On September 26, 1998, as the tanker Command left San Francisco Bay, it released an estimated 3,000 
gallons of fuel. The resulting spill injured an estimated 1, 490 Common Murres and other surface nesting 
seabirds. Seabirds that nest on cliffs or offshore rocks are highly susceptible to negative impacts caused 
by human disturbance. To compensate for the injuries caused by the Command Spill, the Trustee 
Agencies responsible for the resources injured included a Seabird Colony Protection Project as part of 
their restoration plan. Currently, no coordinated management and conservation program for seabirds 
exists in California, and overlapping jurisdictions have made it difficult to adequately address human 
disturbance issues. The goal of the Seabird Colony Protection Project is to improve the survival and 
recruitment of seabirds by reducing human disturbances at their breeding and roosting sites on the 
California coast between Point Sur and Point Reyes. The Gulf of the Farallones National Marine 
Sanctuary is spearheading the project in cooperation with the USFWS-Common Murre Restoration 
Project. Disturbance reduction will be accomplished through the implementation of the Seabird Colony 
Education and Outreach Plan. The primary goal of this plan is to increase public awareness of motorized 
and non-motorized recreational, commercial, and government users and visitors about the sensitive nature 
of seabird colonies, their location along the Central California Coast, and the ways we can work together 
to decrease or eliminate human impacts to the colonies. In addition, monitoring and disturbance 
surveillance at sample colonies is conducted by the Common Murre Restoration Project. 
 
UNPRECDENTED BREEDING FAILURE OF CASSIN’S AUKLETS ON SOUTHEAST FARALLON 
ISLAND: “BOTTOM-UP” CLIMATE FORCING DURING A CRITICAL TIME PERIOD CAUSES A 
UNIQUE ECOSYSTEM RESPONSE 
 

 7



Russell W. Bradley*1, Pete Warzybok1, William J. Sydeman1, Jaime Jahncke1, and Vernon Kousky2, 
1PRBO Conservation Science, 4990 Shoreline Highway, Stinson Beach, CA 94970 USA, 
rbradley@prbo.org; 2NOAA/Climate Prediction Center, 5200 Auth Road, Camp Springs, MD 20746 USA 
 
   In the California Current System (CCS) off northern California, a 35-year time series of seabird 
breeding success is available from Southeast Farallon Island (SEFI). One of the featured species is the 
Cassin’s Auklet (Ptychoramphus aleuticus), a zooplanktivore which consumes primarily euphausiid 
crustaceans. In 2005, we observed an unprecedented breeding failure of this species, with zero 
productivity in our study sites. Auklet breeding phenology was delayed by ~2 weeks from the long term 
mean in 2005, but this delay is not extreme when compared to phenology during strong El Niño events. 
Within 2 weeks of egg laying in early May, nearly all breeding auklets abandoned their nests. A small 
second pulse of egg laying was observed in late June, again followed by rapid colony abandonment. We 
observed a 100% egg abandonment rate for first breeding attempts. This result is extremely unique in our 
time series, as many years of low auklet productivity did not coincide with mass abandonment during the 
egg stage. In the CCS, oceanic warming and unique atmospheric circulation led to a reduction in wind 
driven upwelling in May during the auklets’ egg laying period. This unusual breeding failure appears 
related to the timing of a climate disruption which caused a mismatch in prey resource availability for 
auklets during a period of energetic need. SEFI’s piscivorous seabird species showed varying degrees of 
reduced productivity in 2005, but not the unprecedented breeding failure observed in the auklets.  
 
ON THE CRUCIAL IMPORTANCE OF USING DATABASES TO MANAGE ECOLOGICAL DATA: 
SEABIRD CASE STUDIES FROM KODIAK ISLAND AND THE GULF OF MAINE 
 
André R. Breton*1, Stephen W. Kress2, Antony W. Diamond 3, S. Dean Kildaw1, Falk Huettmann4, and C. 
Loren Buck1, School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Alaska 99775 
USA, abreton@sfos.uaf.edu; 2National Audubon Society, 159 Sapsucker Woods Road, Ithaca, NY 14850 
USA; 3Atlantic Cooperative Wildlife Ecology Research Network and Department of Biology, University 
of New Brunswick, P.O. Box 45111, Fredericton, NB E3B 6E1 Canada; EWHALE lab and Institute of 
Arctic Biology, University of Alaska Fairbanks, Alaska 99775 USA 
  
   Driven by advances in technology that are producing data at an exponential rate, biological science has 
moved into an age of information management. Simultaneously, ecologists have recognized a need for 
more efficient data sharing and an increase in long-term, multi-site, collaborative studies.  To make 
progress in these areas, we recommend that ecologists move away from flat files (e.g., Microsoft Excel) 
in favor of carefully designed and cooperatively implemented databases. Relational databases for instance 
offer many advantages over traditional storage platforms for biological applications including: a suite of 
features for maintaining the structural integrity of data; a user-friendly interface for adding, editing, and 
viewing records; thorough and efficient access to data through queries and other tools (e.g., Visual Basic 
modules, and GIS software); and the option to share these features on the World Wide Web.  We 
demonstrate these advantages by introducing two Microsoft Access databases; both manage multi-year 
and -site datasets: ‘Seabird Finder’ manages an Atlantic puffin (Fratercula arctica) capture-mark-
reencounter dataset from a collaborative project in the Gulf of Maine and Bay of Fundy, USA and 
Canada; and ‘The Seabird Telemetry and Monitoring Database’ manages telemetry and other data from a 
study on black-legged kittiwakes (Rissa tridactyla) and other species from Chiniak Bay, Kodiak Island, 
Alaska.  In our view, progress in ecology and resource management is hindered by too many ad hoc data 
management strategies and lack of data transparency and data sharing.  Unless a move is made towards 
cooperative databases, valuable results may remain buried in data and unpublished. 
 
BASELINE AND STRESS-INDUCED CORTICOSTERONE CONCENTRATIONS IN BLACK-
LEGGED KITTIWAKE CHICKS: INDICATORS OF LOCAL FORAGE AVAILABILITY?  
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John H. Brewer*1, Kathleen M. O’Reilly2, and C. Loren Buck1, 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, 245 O’Neill Bldg., Fairbanks, AK 99775 USA, jbrewer@sfos.uaf.edu; 
2Department of Biology, University of Portland, 5000 N. Willamette Blvd., Portland, OR 97203 USA 
 
   Productivity (fledglings/nest attempt) of black-legged kittiwakes (Rissa tridactyla) is strongly 
influenced by local foraging conditions. Recent studies demonstrate that corticosterone levels of breeding 
kittiwakes correlate inversely with both productivity and forage availability. Increased plasma 
concentration of corticosterone in kittiwake chicks is known to promote begging behavior and facilitate 
increased metabolism of lean tissue; however, the relationship between adrenal responsiveness of chicks 
and foraging conditions experienced by their parents has not been previously explored. We set out to test 
the hypothesis that adrenal responsiveness of kittiwake chicks is sensitive to local forage availability as 
reflected by productivity. From 2002-2005, we monitored productivity at 21 colonies in Chiniak Bay, 
Alaska and sampled alpha and singleton chicks for blood at <3, 10, 30, and 50 minutes post-capture. 
Corticosterone concentrations were subsequently determined by radioimmunoassay. Productivity was 
significantly lower in 2004 and 2005 compared to 2002 and 2003 (ANOVA P<0.001). Conversely, 
baseline (<3 minutes post-capture) and maximum values of corticosterone were significantly higher in 
2004 and 2005 (ANOVA, baseline: P=0.007; max: P<0.001). Nestling status had no significant effect on 
adrenal responsiveness (ANOVA P=0.093). These values are consistent with those found in laboratory 
studies of food restricted kittiwake chicks and suggest that corticosterone concentration in black-legged 
kittiwake chicks may be a reliable indicator of foraging conditions experienced by their parents. 
 
INTEGRATING RADAR COUNTS OF MARBLED MURRELETS WITH G.I.S. HABITAT MAPPING 
ON SOUTHWEST VANCOUVER ISLAND 
 
Alan E. Burger* and Richard E. Page. Department of Biology, University of Victoria, Victoria, BC, 
V8W 3N5 Canada, aburger@uvic.ca 
 
   We report on repeated radar counts of Marbled Murrelets (Brachyramphus marmoratus) entering 31 
watersheds on southwest Vancouver Island (SWVI) over four years (2002-2005). Mean counts at each 
watershed ranged from 1 to 437 and totaled 4266 murrelets. Counts showed a consistent parabolic 
seasonal trend, peaking in mid- to late-June. Counts were lower in 2002 and 2005 than in 2003 and 2004, 
especially in the late season (mid-July). Low counts in 2005 corresponded with poor foraging conditions 
for many seabirds in the eastern Pacific. Using a combination of forest cover data, satellite imagery and 
topographic mapping in Geographic Information System (GIS), we derived maps of likely habitat areas 
within the study area. Habitat was defined with a simple algorithm that identified old (age class >140 
years) and tall (height class >28.5 m) stands, which has worked well in other areas of British Columbia. 
We found a positive correlation between numbers of murrelets entering watersheds and the areas of likely 
habitat within the watersheds, but defining the “catchment area” into which murrelets were heading 
proved problematic on SWVI because of the low topographic relief. We report on efforts to refine 
boundaries of catchment areas in order to provide reliable measures of habitat associations and inland 
densities. 
 
LINKING THE DIETS OF TWO AVIAN PREDATORS TO CAPELIN AVAILABILITY 
 
Chantelle Burke*1, William A. Montevecchi1 and Gail K. Davoren2, 1 Behavioural and Cognitive Ecology 
Programme, Memorial University of Newfoundland, St. John's  A1B 3X9 Canada, chantelb@mun.ca; 
21Zoology Department, University of Manitoba, Winnipeg, MB R3T 2N2 Canada 
 
   Common Murres (Uria aalge) and Atlantic Puffins (Fractercula arctica) in the Northwest Atlantic.rely 
on the inshore spawning migration of capelin (Mallotus villosus) to provision their chicks. The proportion 
of capelin in the parental diets of puffins is more variable between years than murres that feed their chicks 
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exclusively capelin (Piatt 1990, Russell 1998, Davoren and Montevecchi 2003). Murres are twice the size 
of puffins with maximum dive depths (180 m) more than two times greater than those of puffins. Murres 
are therefore less constrained by changes in the vertical distribution of capelin than puffins. We compared 
the dietary overlap of these two avian predators breeding at Funk Island during 2004 and 2005. We also 
ran concurrent transects throughout avian foraging ranges that incorporated systematic trawl surveys to 
assess avian distributions and prey diversity, relative abundance and availability. Murre diets were similar 
with female capelin dominating in both years. In contrast, puffin diets were very different with post-
metamorphic sandlance dominating in 2004 and female capelin in 2005. Trawl data indicates that capelin 
were abundant around Funk Island during both years. We hypothesize that during years when capelin are 
distributed in deep water (>60 m), puffins will optimize their foraging effort by selecting alternate prey. 
In contrast, murres that are specialist foragers will exploit capelin schools at depth. 
 
A HISTORY OF SEABIRD STUDIES IN ALASKA 
 
G. Vernon Byrd*, U.S. Fish and Wildlife Service, Alaska Maritime National Wildlife Refuge, 95 Sterling 
Hwy, Homer, AK 99603 USA, vernon_byrd@fws.gov 
 
   In the mid-1970s, the first substantial funding became available for seabird studies due to an 
environmental impact assessment for offshore oil leasing.  A mob of energetic mostly-young people 
fanned out over thousands of kilometers of coastline with a collective objective to learn about seabirds.  
Their studies focused primarily on distribution and abundance, census methods, and basic life history. As 
awareness of threats to seabirds (e.g., oil, interaction with fisheries, and invasive species) expanded, 
agencies like the U.S. Fish and Wildlife Service began designating funds for seabird studies, and by the 
1980s, monitoring programs were becoming established and more researchers were beginning to study 
seabirds.  The Exxon Valdez oil spill in 1989 resulted in the largest seabird research program to date in 
Alaska.  Seabirds were a major part of “ecosystem” studies in the Gulf of Alaska, which resulted in a 
clearer understanding of how various species are affected by physical and biological processes.  Also, in 
the 1990s and early 2000s, new technologies (e.g, in the fields of micro technology, genetics, remote 
sensing, chemistry, statistics) have been applied to seabird research, dramatically expanding our abilities 
to learn more about how they use the ecosystem and how they respond to ecosystem change.  Over the 
past 30 years in Alaska we have made strides in describing the ecology of seabirds and in monitoring 
patterns of change in some species.  Nevertheless, the era of understanding causes of change and more 
fully developing the use of seabirds as indicators of the marine environment is just beginning. 
 
PROFOUND DECLINES IN ALEUTIAN POPULATIONS OF CORMORANTS INDICATE 
POSSIBLE ECOYSTEM DISEQUILIBRIUM IN THE NEAR ISLANDS 
 
Douglas Causey*1, G. Vernon Byrd2, and Jeffrey Williams2, 1Department of Biological Sciences, 
University of Alaska Anchorage, AK 99508 USA, dcausey@uaa.alaska.edu; 2Alaska Maritime National 
Wildlife Refuge, 95 Sterling Highway, Suite 1, Homer, Alaska 99603. 
 
   We conducted a detailed survey of cormorants and other marine birds of the coastal ecosystems in the 
western and central Aleutians including the Near Islands, Rat Islands, and Andreanov Islands from 2003 
to present.  These data were compared to previous surveys in the same area conducted three decades ago 
using identical methodology.  Quantitative trend analysis of population differences since 1970 showed 
order of magnitude declines in populations of nearshore feeding Red-faced and Pelagic cormorants 
(Phalacrocorax pelagicus, P. urile) in the Near Islands, but populations of Common and Thick-billed 
murres (Uria aalge, U. lomvia) have remained relatively unchanged.  Interestingly, in the Rat Islands to 
the east, cormorant numbers increased slightly over the same period, as have murre populations in 
different colonies.  Zooarcheological reconstruction of environmental change over four millennia has 
revealed a close association of past and present distributions to the prevailing oceanography.  An example 
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of particularly intriguing patterns over this time scale is the possible decoupling through time among 
urchin abundance, otter abundance, size of halibut and nearshore cottids, and in the mixed patterns of 
presence and abundance of on-shore, near-shore, and pelagic feeding seabirds.  Our current survey data 
suggest that complex dynamical change in seabird ecology has occurred in recent decades and that 
nearshore foodwebs in the Near Islands are likely in non-equilibrium. 
 
FOUR THOUSAND YEARS OF INTERACTION BETWEEN HUMANS AND MARINE BIRDS OF 
THE ALEUTIAN ISLANDS 
 
Douglas Causey*1, Debra G. Corbett2, Christine Lefèvre3, and Arkady B. Savinetsky4, 1Department of 
Biological Sciences, University of Alaska Anchorage, AK 99508 USA, dcausey@uaa.alaska.edu; 2U.S. 
Fish and Wildlife Service, 1011 E. Tudor Road, Anchorage, AK 99503; 3Muséum national d’Histoire 
naturelle, Paris, France; 4A. N. Severtsov Institute of Ecology and Evolution, Russian Academy of 
Sciences, 33 Leninsky pr., Moscow 119071, Russia. 
 
   A unique window into the biological history of the Aleutian Islands is provided by the zooarchaeology 
of early human sites. We focus on the palaeoavifauna hunted by early Aleuts who inhabited Amchitka 
and Buldir islands (central Aleutians), and Shemya Island (western Aleutians) from about 3,500 years ago 
to the present. Most of the seabird species recovered from these early sites varied widely in distribution 
and abundance through time and space. Pelagic procellariids such as Short-tailed Albatrosses 
(Phoebastria albatrus) and Short-tailed Shearwaters (Puffinus tenuirostris) were present and abundant at 
most sites and at most times. During periods of increased temperatures and precipitation (e.g., 650 – 1100 
years before present), nearshore foragers such as cormorants and parakeet auklets increased in abundance, 
but during periods of cooling (e.g., 1800 – 2100 years before present), piscivorous birds feeding offshore, 
such as murres (Uria spp.) and kittiwakes (Rissa spp), predominated. Over four millennia, we found that 
marine birds were negatively correlated with temperature and positively correlated with precipitation. We 
detected hunter-related depletions of populations breeding in accessible colonies at small scales of space 
and time, but we did not observe widespread or long-term effects. We conclude that local oceanography 
and regional changes in prey bases caused by environmental and climate change in the past had a 
significant impact on the distribution of Aleutian marine birds. 
 
BIOLOGICAL AND ENVIRONMENTAL SURVEILLANCE OF ALASKAN SEABIRDS AND 
WATERFOWL FOR AVIAN INFLUENZA VIRUS. 
 
Douglas Causey*1 and George Happ2, 1Department of Biological Sciences, University of Alaska 
Anchorage, AK 99508 USA, dcausey@uaa.alaska.edu; 2University of Alaska Fairbanks, AK 99775. 
 
   The University of Alaska and many Federal and State agencies and organizations are developing a field 
sampling plan designed to detect and characterize the presence of Highly Pathogenic Avian Influenza in 
Alaska seabirds and waterfowl.  Wild birds are the natural reservoir where influenza viruses persist and 
evolve.  Birds from Asia and the Americas migrate to Alaska each summer.  On nesting grounds and 
colonies, their proximity to one another allows viral genes to be exchanged and the resulting new strains 
to be redistributed when birds migrate south to Asia or the Americas in the fall.  Through continuing 
partnerships among state government departments, health organizations, universities, and federal agencies 
in Alaska and in the continental United States, we intend to strengthen the survey and screening of bird 
viruses in Alaska, to track bird movements in time and space, to sequence and make public the viral 
genomes, and to create predictive models for vial evolution and the emergence of strains with epidemic 
potential.  The results of the surveillance activities will be used as well for crafting and facilitating 
appropriate conservation policy and response. 
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TOWARDS ESTIMATES OF MARBLED MURRLET BYCATCH IN BRITISH COLUMBIA’S 
COMMERCIAL GILLNET FISHERY 2001 – 2005. 
 
Kristin Charleton*, and Doug Bertram.  Canadian Wildlife Service, 9860 West Saanich Road, P.O. Box 
6000, Sidney, BC V8L 4B2 Canada, Charletonk@pac.dfo-mpo.gc.ca 
 
   Despite an 80% decline in commercial gillnet fishing effort in British Columbia since 1967, concerns 
remain about levels of Marbled Murrelet (Brachyramphus marmoratus) mortality. 
Although Marbled Murrelet bycatch is known to occur in gillnet fisheries along the coast of British 
Columbia, there are few defendable, quantified estimates. Based on several sources of data (bycatch rates 
derived using different methods of reporting; observer reports, test fishery reports, fishermen reports) we 
will estimate the potential number of incidental catches of Marbled Murrelets in this fishery between 
2001 and 2005. In 2005 we requested commercial gillnet fishers to salvage all species of dead birds 
entangled in their nets.  Salvaged birds were to be picked up by field personnel or deposited at fish 
processing plants.  Perhaps due to lack of understanding about the project and trust issues, the majority of 
fishermen did not participate. In 2005 there were a total of 136 birds reported caught by phone-in, verbal 
statement to field personnel or salvaged.  The 20 salvaged birds were identified and 4 were Marbled 
Murrelets.  We are reluctant to use this value for estimating Marbled Murrelet bycatch because fishers 
may have only reported Marbled Murrelets or alternatively under-reported this species.  The remaining 
116 were not identified and thus represent a large loss of data.  In 2006 we propose to establish a bycatch 
collector program involving 20 to 40 gillnet fishers working directly with the project coordinator. 
 
DIETARY RESPONSE OF THE ELEGANT TERN (STERNA ELEGANS) TO CHANGING OCEAN 
CONDITIONS AND PREY POPULATIONS IN SOUTHERN CALIFORNIA:  EVIDENCE FOR A 
WARM- TO COOL-REGIME SHIFT 
 
Kelly L. Connell and Michael H. Horn*, California State University, Fullerton, Department of Biological 
Science, P.O. Box 6850, Fullerton, CA 92834, klconnell@hotmail.com 
 
   We compared the diets of Elegant Terns at three nesting sites in southern California in 2004, a neutral 
ENSO year, to help determine whether ocean conditions have shifted from a warm to a cool regime since 
1999 and therefore whether this abundant tern can indicate oceanographic regime changes. Previous 
studies have shown that the northern anchovy is a major prey species for this tern, but during warmer 
years the Pacific sardine can become a more important forage item. If the ocean is now in a cool regime, 
we expected a higher anchovy to sardine ratio in this tern’s diet at all three sites, but more pronounced at 
the two northerly locations (Los Angeles Harbor and Bolsa Chica Ecological Reserve). We also expected 
Elegant Terns to have a broader diet at the more southerly site (San Diego Salt Works) because of a 
subtropical influence. Diets were assessed at the colonies by identifying fish dropped by the birds and 
regurgitated by the young during parent-chick feeding encounters. The anchovy to sardine ratios from the 
Los Angeles and Bolsa Chica samples were significantly higher than those from the San Diego samples. 
Species composition of the Elegant Tern diet at Bolsa Chica based on data collected from 1993 to 2004 
differed significantly between years of cooler and warmer conditions and was significantly correlated 
with a PDO index but not with an ENSO index. Our work shows apparent influences of climate and 
oceanographic conditions on prey availability and Elegant Tern diet in the region. 
 
DO SEABIRD FORAGING PATTERNS INDICATE DIEL VERTICAL MIGRATORY BEHAVIOUR 
OF FORAGE FISH? 
 
Gail K. Davoren*1, William A. Montevecchi2 and Stefan Garthe3 1Zoology Department, University of 
Manitoba, Winnipeg, MB R3T 2N2 Canada, davoreng@cc.umanitoba.ca; 2Cognitive and Behavioural 
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Ecology Programme, Memorial University of Newfoundland, St. John's, NL A1B 3X9 Canada; 3 

Research and Technology Centre (FTZ), University of Kiel, Hafentörn 1, D-25761 Büsum, Germany. 
 
   Capelin (Mallotus villosus) is the primary prey of vertebrate predators in the NW Atlantic. Diel vertical 
movements of capelin were regular before 1990 but have since become irregular, with capelin primarily 
found in deeper water. This shift likely resulted from overfishing of Atlantic cod (Gadus morhua) 
combined with altered zooplankton species composition. Coincidently, hydroacoustic-derived biomass 
estimates of capelin declined dramatically, while other abundance indicators remained unchanged. 
Whether capelin biomass declined or acoustic technology has been unable to detect capelin near the 
bottom is under debate. Owing to the importance of vertical distribution in resolving this debate, we 
investigated whether foraging patterns of common murres (Uria aalge) and northern gannets (Morus 
bassanus) indicate diel vertical movement patterns of capelin. During 2000-2003, a vessel survey (~500 
km) conducted during mid-July near the Funk Island seabird colony allowed description of the horizontal 
and vertical distributional patterns of capelin shoals along with their behaviour and composition (sex, 
maturity). We also measured the foraging activities and diets of murres and gannets at the colony both 
indirectly through full-day feeding watches of murre nests in 1998 (n = 22) and 1999 (n = 32) and directly 
through bird-borne time-depth recorders (TDRs) on gannets in 1999 (n= 11 individuals) and 2003 (n= 11 
individuals). Shoals of either maturing capelin or spent and immature capelin were persistently located in 
two specific staging areas in all years. These shoals consistently moved toward the surface (<50 m) 
during dark but remained deep (120 – 180 m) during daylight. Shoals of spawning capelin were 
persistently found at spawning sites in shallower water (<50 m) and remained near the seabed throughout 
the diel cycle. When seabird diets consisted primarily of spent and immature capelin (murres: 1998; 
gannets: 2003) presumably captured at persistent staging areas, foraging activity peaked at dawn and 
dusk. Alternately, when seabird diets consisted of a higher percentage of spawning capelin in 1999 
presumably captured at spawning sites, foraging activity was higher during mid-day. Overall, the foraging 
activities of both species appear to be sensitive indicators of diel vertical movement patterns of their main 
forage fish prey. TDRs directly record foraging activity and, thus, as technology advances these may be 
used year-round to provide a cost-effective method of monitoring forage fish behaviour as it relates to 
population dynamics and ultimately ocean ecosystem change. 
 
DOES MALE FRIGATEBIRD PERFORMANCE DURING NEST CONSTRUCTION INDICATE 
FUTURE DIRECT BENEFITS TO FEMALES? 
 
Donald C. Dearborn*, Department of Biology and Program in Animal Behavior, Bucknell University, 
Lewisburg, PA 17837 USA, ddearbor@bucknell.edu 
 
   Mate choice can provide choosy females with indirect benefits, such as good genes in offspring, and 
direct benefits, such as high quality of parental care by males. In many examples of sexual selection, the 
male traits evaluated by females during mate choice are only distant proxies for the benefit that the 
choosy females receive. Here, I test whether female great frigatebirds (Fregata minor) can assess male 
parental ability with a very closely related indicator. Specifically, a male’s ability to find and deliver nest 
material to a female may be synonymous with the male’s ability to effectively forage and return to the 
nest during incubation and chick rearing and thus may be an effective target of female mate choice. 
Preliminary evidence consistent with this scenario in a Hawaiian population of great frigatebirds includes: 
(1) mate choice is made by females, (2) some newly formed pairs dissolve during nest construction, (3) 
males compete with each other for nest material, and the availability of nest material declines over the 
breeding season, (4) nests of equivalent age vary in size, and (5) nest failure during incubation is common 
and is partly dependent on the foraging trip duration of mates. Analysis of new field data is underway to 
test (1) whether pairs that dissolve during nest construction are ones in which males are delivering nest 
material more slowly, and (2) whether males that are good at delivering nest material are also good at 
returning quickly from foraging trips during incubation. 
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PHYSIOLOGICAL COSTS OF REPRODUCTION IN KITTIWAKES 
 
Thomas Dempsey* and Alexander Kitaysky, Biology and Wildlife Department, University of Alaska 
Fairbanks, 211 Irving 1, Fairbanks, AK 99775 USA, fttdd@uaf.edu 
 
   This study examines trade-offs associated with reproduction in the Red-legged Kittiwake (Rissa 
brevirostris). We compared baseline and stress-induced corticosterone (CORT) levels, body condition 
and parasite load between breeders and non-breeders maintaining territories on St George Island, AK. We 
found no difference in baseline CORT between the groups during incubation; however, during chick-
rearing, baseline CORT levels were significantly higher in breeders than non-breeders. There was no 
significant difference in total stress-induced CORT levels or body condition between reproductive stages. 
Tick infestation was greater in breeders compared to non-breeders. Our results indicate that breeding 
kittiwakes incurred costs of reproduction during both incubation (higher parasite load) and chick-rearing 
(higher parasite load, elevated total circulating CORT) relative to non-breeding adults. Similar to other 
avian species, CORT levels but not the body condition index appeared to be an accurate measure of 
accrued reproductive costs. These results do not provide clear evidence of a relationship between 
physiological condition and the decision to breed in Red-legged Kittiwakes. However, on-going analyses 
of corticosteroid-binding globulin may reveal this relationship. 
 
INTERACTIONS BETWEEN THE HERRING FISHERY AND BREEDING SEABIRDS IN THE BAY 
OF FUNDY AND GULF OF MAINE 
 
Tony Diamond*, Atlantic Cooperative Wildlife Ecology Research Network, University of New 
Brunswick, P.O. Box 45111, Fredericton, N.B. Canada E3B 6E1, diamond@unb.ca 
 
   The herring Clupeid harengus fishery in the Gulf of Maine and Bay of Fundy targets the keystone prey 
of offshore-feeding auks and terns, which until recently fed largely on the 0-group stage of the stock. 
Starting in 2001, the proportion of herring in the diet of four seabirds (Atlantic Puffin Fratercula arctica, 
Razorbill Alca torda, and Common and Arctic Terns Sterna hirundo and S. paradisaea) monitored 
regularly on Machias Seal Island, N.B. since 1995, declined sharply and has not recovered. All species 
except Razorbill now take mainly hake (Merluccius bilinearis or Urophycis tenuis) and euphausiid 
shrimp, and breeding success of terns in particular has declined concomitantly. This change in diet 
corresponds with an increase in the harvest of herring by mid-water and pair trawls in the Gulf of Maine. 
Annual data on diet and productivity of these seabirds are presented and interpreted in relation to changes 
in the fishery. 
 
SHIFTING SEABIRD DISTRIBUTION AND ABUNDANCE REFLECT A RAPIDLY CHANGING 
MARINE ENVIRONMENT IN THE WESTERN ARCTIC 
 
George J. Divoky*1 and Alan M. Springer2, 1Institute of Arctic Biology, University of Alaska, Fairbanks, 
AK 99775 USA, fngjd@uaf.edu; 2Institute of Marine Science, University of Alaska, AK 99775 USA 
 
   While the Bering Land Bridge allowed humans to disperse to the Nearctic during the Pleistocene, it was 
a major barrier to seabird dispersal on the Bering/Chukchi Shelf until approximately ten thousand years 
ago. Since then few seabird species have extended their ranges through Bering Strait, apparently due to 
climatic and oceanographic disparities between the subarctic Bering and arctic Chukchi. However, 
significant changes in the Arctic Basin over the last four decades have decreased the latitudinal 
environmental gradient in the region. Because the Chukchi Sea lacks a commercial fishery and systematic 
biological sampling, changes in seabird distribution and abundance may be the best indicators of the 
timing and magnitude of ongoing climate change. Recent indications of range expansions and population 
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increases include both puffin species occupying colonies in northern Alaska and increasing numbers of 
other Bering Sea alcids on the northern shelf. Cold water species adversely affected by rapid warming 
include the Black Guillemot (Cepphus grylle) and Kittlitz’s Murrelet (Brachyramphus brevirostris), both 
of which appear to be decreasing with reductions in pack ice. We discuss the species likely to have 
breeding or pelagic distributions and abundances modified by continued rapid environmental change and 
the conditions required for those modifications. 
 
ODORS AND ORNAMENTS IN CRESTED AUKLETS (AETHIA CRISTATELLA): SIGNALS OF 
MATE QUALITY 
 
Hector D. Douglas III*, Institute of Marine Science, University of Alaska Fairbanks, Fairbanks, Alaska 
99775 USA, hddouglas@yahoo.com 
 
   Crested auklets (Aethia cristatella) display an extravagant feather crest and emit a citrus-like aldehyde 
odorant during the breeding season. Previous studies demonstrated support for mutual sexual selection of 
the ornamental feather crest. I present the first evidence linking ornament expression and odor production 
to indices of intrinsic quality. I determined that crest size in males is strongly correlated with 
physiological condition, perhaps reflecting differences in allostatic load. I also found that rankings of 
males based upon chemical potency is correlated with crest size (rs = 0.36, p = 0.037), and nearly half the 
individual variation in chemical potency among both sexes is explained by progesterone (p <0.0001). In 
nature, low chemical potency is associated with tick parasitism. Laboratory and field experiments have 
shown that the odorant kills, paralyzes, and repels ectoparasites in a dose-dependent fashion. Crested 
auklets respond behaviorally to the volatile chemical signal presented by their odorant. When pheromone 
dispensers were placed under odorless taxidermic models, wild crested auklets engaged in a sniffing 
behavior, contacted the dispensers with their bills, and made prolonged contact with the models. Similar 
behavior occurs during courtship, suggesting the chemical signal has been integrated into reproductive 
behavior. This interpretation is supported by experiments with a naïve captive population of crested 
auklets. In two successive years the behavioral response of auklets was greater to taxidermic mounts 
scented with the crested auklet odorant than to ethanol-scented models. Behavioral response peaked 
during early courtship and was stronger in the year when the chemical signal was stronger. 
 
PLANKTIVOROUS AUKLETS AND CHEMICAL INDICATORS OF CLIMATE CHANGE IN THE 
NORTHERN BERING SEA 
 
Hector D. Douglas III*1, Alan M. Springer1, 1Institute of Marine Science, University of Alaska Fairbanks, 
Fairbanks, Alaska 99775 USA hddouglas@yahoo.com 
 
 
   The utility of seabirds as environmental indicators depends upon the sensitivity and resolution of the 
scientific tools employed as well as the ecology of the animals.  Planktivorous auklets occupy a trophic 
niche close to the base of the marine food web and may serve as sensitive indicators of climate-induced 
change.  We discuss how the combined application of stable isotope and fatty acid (FA) analyses with this 
guild has the potential to explain historical trends in ecosystem productivity and help forecast impacts of 
climate change.  We tested for interdecadal differences in stable isotope composition (C, N) among 
crested and least auklets (Aethia cristatella, pusilla) at Little Diomede I.  We found that they showed a 
pattern similar to the trend discovered in bowhead whale baleen.  Schell interpreted trends in baleen 
isotope ratios as evidence of a long term decline in the carrying capacity of the Bering Sea. Others have 
suggested that the pattern might be attributable to a reduction in ice algal production, reduction in mass 
transport rates, or an increase in anthropogenic carbon.  Our technique may help discriminate between 
these competing hypotheses.  As a first step, we tested the utility of FA analysis to discriminate seasonal 
changes in the pelagic food web of the northern Bering Sea by comparing FA profiles of crested auklets 
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in June and August at St. Lawrence and Little Diomede Is.  In June crested auklets tend to be more 
dependent upon local production whereas in August they feed upon large oceanic zooplankton advected 
in the Anadyr Water. 
 
POST-PROCESSING OF SEABIRD SURVEY DATA FOR POPULATION ESTIMATION: WHAT 
YOU SEE IS NOT ALWAYS WHAT YOU GET 
 
Gary S. Drew* and John F. Piatt, U.S. Geological Survey, Alaska Science Center, 1011 East Tudor, 
Anchorage, AK  99503 USA, gary_drew@usgs.gov  
 
   Marine bird surveys are commonly used to develop indices of population abundance or actual 
population estimates. Although bias from many sources is always present, there is a particular bias s 
associated with sampling of marine habitats.  During a study to survey the distribution and abundance of 
seabirds in Glacier Bay, Alaska (1999-2003) boat based surveys were examined post-hoc for the effects 
of bias in sampling different bathymetric strata on the population estimates for eight marine bird species. 
Depth at sighting locations was found to vary considerably by species. With a true random sample we 
would expect depths to be proportionately represented in the sample and hence compensated for; 
however, examination of the actual sampling design for the Bay indicated that certain habitats were 
disproportionately represented over others. We calculated population estimates based on both unstratified 
and post-stratified samples.  Results for eight species revealed a large bias in population estimates for 
some species from unstratified sampling. The potential to either inflate or underestimate population 
estimates is a real concern that should be addressed either during the design phase or in the analysis. 
 
CONSEQUENCES OF ALTERED NEST SITE USE IN FORK-TAILED STORM-PETRELS DUE TO 
INTRODUCED FOXES 
 
Brie A. Drummond* and Marty Leonard, Department of Biology, Dalhousie University, 1355 Oxford St., 
Halifax, NS B3H 4J1 Canada, bdrummon@dal.ca 
 
   Fork-tailed Storm-Petrels (Oceanodroma furcata) were dramatically reduced by introduced foxes in the 
Aleutian Islands. Although foxes have been removed from many islands, shifts in nest sites from 
predominately soil habitat to rock habitat to escape fox predation on some islands continue. Because 
nesting habitat can affect survival and reproductive success, this habitat shift may have important 
consequences for storm-petrel recovery. We investigated how nesting in rock habitat influences 
reproductive success in Fork-tailed Storm-Petrels on Kasatochi Island, Alaska, where foxes were 
historically introduced and recently removed. We quantified physical habitat characteristics of nest sites 
that varied in soil and rock composition and related these features to reproductive success in 2005. A 
number of physical characteristics describing nest structure and microclimatic conditions inside the nest, 
including nest temperature and the proportion of rock composing the nest, were correlated with chick 
survival and fledging success. Data suggest that changes in habitat use because of foxes may affect 
breeding success in recovering storm-petrel populations. 
 
SEASONAL SHIFTS IN LAYSAN AND BLACK-FOOTED ALBATROSS DIETS: A LOOK BEFORE 
AND AFTER THE PRESENCE OF COMMERCIAL FISHERIES IN THE NORTH PACIFIC  
 
Ann. E. Edwards*1, Julia Parrish2, and Shannon Fitzgerald1, 1 Alaska Fisheries Science Center - NOAA, 
7600 Sand Point Way NE, Seattle, WA 98115 USA, ann.edwards@noaa.gov; 2 School of Aquatic and 
Fisheries Sciences, Box 355020, University of Washington, Seattle, WA 98195 USA 
 
   Increasingly, stable isotopes are being used to interpret the effects of commercial fisheries on seabird 
foraging. However, background seasonal changes in diet can alter isotope values, confounding data 
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interpretation. Laysan and Black-footed Albatrosses (Phoebastria immutabilis and P. nigripes; LAAL and 
BFAL) breed mostly in the Hawaiian Islands. When not tightly bound to the colonies they forage widely 
across the North Pacific. Although tracking studies have improved our understanding of seasonal foraging 
patterns, seasonal changes in diet remain poorly understood. We measured nitrogen and carbon stable 
isotope values in brood patch feathers and portions of flight feathers to assess diet during 1) early chick, 
2) fledging, 3) middle non-breeding season, and 4) accelerated mass gain prior to breeding. We measured 
values in LAAL and BFAL collected recently, and collected before 1925 when large-scale fishing was 
nonexistent in the North Pacific. Historically, LAAL delta-15N values were higher and less variable when 
birds were bound to the colony feeding young chicks (mean = 14.6, SD = 1.1) relative to the middle of the 
non-breeding season (12.3 ± 2.1), demonstrating effects of center-based foraging.  BFAL showed no 
mean seasonal variation, but on average values were always higher (historic: 18.1 ± 1.4) than LAAL. 
Over the last 80-100 years, delta-15N values have risen for LAAL and fallen for BFAL. Thus, dietary 
overlap between the two species has probably increased since the advent of commercial fishing.  
Individual diet specialization is apparent in both species, historically and currently, though rapid shifts 
representative of opportunistic foraging also occur. 
 
A BIRD’S EYE VIEW OF FISHERIES DISCARDS IN ALASKAN WATERS 
 
Ann. E. Edwards*, and Shannon Fitzgerald1, Alaska Fisheries Science Center - NOAA, 7600 Sand Point 
Way NE, Seattle, WA 98115 USA, ann.edwards@noaa.gov  
 
   The Alaska groundfish fishery in the Gulf of Alaska, Aleutian Islands and Bering Sea pulls from the sea 
more than 1,800,000 metric tons of marketable fish each year.  A significant proportion of that biomass is 
returned to the sea as offal.  In addition, 140,000 metric tons of unmarketable or less marketable fish are 
discarded each year.  Seabirds follow vessels in large numbers to consume discards and offal.  The 
adverse consequences to seabird populations of fatal entanglement in fishing gear have been important 
subjects of investigation for a number of years.  We are now beginning to investigate the potential 
positive effects on seabirds of provisioning by fisheries in the North Pacific and the Bering Sea.  We have 
combined data from NOAA’s Catch Accounting System with information on product recovery rates and 
at-sea processing and handling procedures to quantify the amounts of fisheries discharge returned to the 
sea from 2003 to 2005.  Factors affecting variation in discharge rates include fishing sector (gear type 
plus target species), season, and region. The physical characteristics of the discharge (whole fish, 
minimally processed offal, fully processed offal) are included in the analysis because they affect how 
attractive, and how accessible, the discharge is to surface-foraging seabirds.  The observed patterns of 
provisioning by fisheries will be discussed in light of seabird distributions in space and time and seabird 
bioenergetic requirements. 
 
DIVING BEHAVIOR OF A PLANKTIVOROUS ALCID, THE DOVEKIE (ALLE ALLE) IN 
NORTHEAST GREENLAND 
 
Carsten Egevang1, Ann Harding2, David Grémillet3 and Flemming R. Merkel1, 1: Greenland Institute of 
Natural Resources, Postbox 570, DK-3900 Nuuk, Greenland, egevang@natur.gl 2Alaska Science Center, 1011 E. 
Tudor Road, Anchorage, AK 99503, USA, 3 Centre d´Ecologie et Physiologie Energétiques, Centre National de la 
Recherche Scientifique, 23 rue Becquerel, 67087 Strasbourg, France  
 
   Throughout the last decade bio-telemetry devices such as data loggers have become an integrated 
component in modern seabird research. In particular, knowledge of larger alcids has reached a highly 
detailed level on topics such as at-sea behavior, time budgets, dive profiles etc. However, within the last 
few years the size and mass of data loggers have become small enough to be carried by the small-sized 
planktivorous alcids. This poster presents the results of four dovekies equipped with data loggers in East 
Greenland 2004, which to our knowledge is the first time data loggers have been used on a planktivorous 
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alcid. We used a 5 g (equivalent to app. 3.3 % of dovekie body mass) “torpedo shaped” data logger 
(LTD_1110, Lotek Wireless Inc.) with a sampling (temperature, pressure and time) interval of 5 seconds. 
The average diving depth of the dovekies was 10.2 m (+ 6.02 SE) with the deepest dive recorded at 26.8 
m. The duration of an average dive was 52.1 seconds (+ 14.76 SE) and the longest diving time recorded 
was 90 s. The vast majority of the dives were characterised as being “V-shaped” (91 %) whereas the 
remaining 9 % showed a “U-shaped” (“bell-shaped”) profile with a distinct bottom phase in the dive. The 
flight time from the last feeding ground back to the colony ranged from 7 to 70 minutes (average of 20.7 
minutes + 15.56 SE). With a flying velocity of 60-70 km/h and assuming a straight line of flight, this 
indicated the feeding grounds to be located in distances up to 80 km from the colony. 
 
ON THE FEASIBILITY OF ERADICATING NORWAY RATS (RATTUS NORVEGICUS) FROM 
KISKA ISLAND, ALEUTIAN ISLANDS, ALASKA  
 
Cari J. Eggleston* and Ian L. Jones, Department of Biology, Memorial University of Newfoundland, St. 
John’s, NL A1B 3X9 CANADA, carie@mun.ca 
 
   Pest eradication is an important aspect of conservation and ecological restoration and has been applied 
successfully to invasive rat species on numerous islands. Over the last 40 years the size of islands with 
successful rat eradications has continually been increasing. Smaller islands are proving to be excellent 
areas to test methods that can be adapted to larger operations. The successful eradication of rats from 
Langara Island, British Columbia (3,100 ha) in 1997 was due to techniques developed on smaller islands. 
In New Zealand the successful eradications on Kapiti Island (1965 ha) in 1998 and Whenua Hou Island 
(1396 ha) in 2000 were part of a series of trials leading to the capacity to undertake the largest successful 
rat eradication to date at Campbell Island (11,300 ha), which is approximately three times the size of the 
other two islands. Kiska Island in the western Aleutian Islands, Alaska (52º08’N 177º36’E, 28,166 ha) is 
more than double the size of Campbell Island. The Norway rat (Rattus norvegicus) is the last introduced 
mammal on Kiska in urgent need of eradication, following the Arctic fox (Alopex lagopus) eradication in 
1987. We compared surface area, geology, history, length of shoreline, elevation, wetland areas, snow 
cover, temperature, rainfall, wind, vegetation and socioeconomic factors between Kiska and Campbell 
Islands to evaluate the feasibility of rat eradication on Kiska Island. Other than being large, Kiska appears 
to offer relatively few new challenges to eradication given the availability of the sophisticated technology 
employed to remove rats from Campbell Island. 
 
USE OF REMOTE VIDEO TO EXAMINE CHICK DIET OF COMMON MURRES  
 
Lisa E. Eigner*1, Peter J. Kappes1, Gerard J. McChesney2, Richard T. Golightly1, and Kirsten S. Bixler1, 
1Department of Wildlife, Humboldt State University, Arcata, CA 95521 USA, lee7@humboldt.edu; 2U.S. 
Fish and Wildlife Service, San Francisco Bay NWRC, Newark, CA 94560 USA  
 
   We evaluated the use of remotely controlled video cameras as a technique to examine chick diet of 
Common Murres (Uria aalge) at Devil’s Slide Rock, California. As part of an ongoing restoration 
project, two high resolution video cameras were installed on the rock in early 2005 to enhance monitoring 
work. Cameras were remotely controlled and could pan, tilt, and zoom. Cameras transmitted video images 
to a remote receiving site where the signal was captured for real time viewing and digital storage. We 
conducted daily two-hour samples for diet by watching the video for prey items delivered during the 
chick rearing period. In real time, we could capture still pictures to assist with prey identification. Most 
prey items were not identifiable during real time observations primarily due to the quick delivery of prey 
to chick. Subsequent to the field season, we again examined the video from a digital video recorder. With 
the recorded video, we were able to watch chick feeds frame by frame and extract additional photos. In a 
preliminary sample this method increased the number of identified prey items by 40%. We found that the 
combination of initial camera observations and analysis of recorded video footage resulted in the highest 
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number (54%) of positive identifications of prey items. The video recording will also improve training for 
future real time observations. Due to the relative isolation of many seabird colonies, utilization of remote 
video may provide a useful method to gather diet and other information that was previously unobtainable. 
 
THE ROLE OF SEABIRD-DERIVED NUTRIENTS AT COASTAL AND UPLAND SITES IN 
HAWAI’I 
 
Heather Eijzenga*, Department of Botany, University of Hawai’i at Manoa, 3190 Maile Way, Honolulu, 
HI 96822 USA, eijzenga@hawaii.edu 
  
   There is limited understanding of the effects of guano deposition on soil chemistry and plant 
communities. This is especially true in Hawai’i where there have been no studies of the effects of seabird-
derived nutrients despite the historic widespread occurrence of nesting seabirds. The influence of seabird 
colonies on the soils and flora in a coastal Wedge-tailed Shearwater (Puffinus pacificus) colony and an 
upland (3,048 m) Dark-rumped Petrel (Pterodroma phaeopygia) colony on Maui, Hawaii was 
investigated through chemical and isotope analysis. Compared to non-bird sites, seabird colony soils had 
higher concentrations of NO3-, NH4+ total nitrogen (N) and available phosphorus (P) than non-bird soils; 
and, measurements of δ15N indicate that the higher concentrations of N were derived from guano. Plant 
analysis paralleled that of soils with elevated N, P, and isotope values, suggesting that guano deposition 
stimulates productivity not only at coastal sites, but also at high elevations. These data support the 
hypothesis that nutrients from breeding seabirds affected vegetation throughout the Hawaiian Islands. 
 
SEABIRD COLONY RESTORATION OF OAHU’S OFFSHORE ISLETS 
 
Jakob Eijzenga1, and David G. Smith2. 1University of Hawaii at Manoa, Department of Botany, 3190 
Maile Way rm. 101, Honolulu, HI 96822, jaap.eijzenga@hawaii.edu; 2Hawaii Department of Land and 
Natural Resources, Division of Forestry and Wildlife, 2135 Makiki Heights Drive, Honolulu, HI 96822,  
 
   Paleoecological evidence suggests that seabirds were once widespread in coastal areas of the Hawaiian 
Islands prior to human habitation. As a result of introduced mammalian predators, habitat destruction and 
degradation, and human disturbance, seabirds now nest primarily on the Northwest Hawaiian Islands, 
small offshore islets, and a few protected areas throughout the main islands. Oahu has 17 offshore islets, 
13 of which are officially designated State Seabird Sanctuaries. Approximately 150,000-200,000 breeding 
individuals nest in dense colonies on 11 of these islets. In addition, these islets provide sanctuary to a 
number of rare and endangered species. Management and restoration of these islets is feasible due to their 
small size and relative isolation. There are however many challenges to successful restoration of these 
seabird colonies. For example, rat eradication efforts have been successful and resulted in an increase in 
seabird numbers, but recent ant invasions have reduced seabird nesting success on some islets. Invasive 
plants also inhibit seabird nesting. Current control efforts focus on early detection and removal of 
incipient weed populations. Larger-scale invasive plant removal may be possible, but subsequent erosion 
is a concern. Erosion is countered by planting and broadcasting seeds of native coastal plants, and 
placement of native-grass bales in erosion-sensitive areas. The offshore islets’ small size and discrete 
boundaries make them suitable for testing and refining restoration techniques. 
 
NO ‘MURRE’ COD: USING THICK-BILLED MURRE FORAGING BEHAVIOR AS AN 
INDICATOR OF DIET 
 
Kyle H. Elliott, Department of Zoology, University of Manitoba, Winnipeg, MB R3T 2N2 Canada, 
urialomvia@gmail.com 
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   Feeding watches on Thick-billed Murres (Uria lomvia) at Coats Island, Nunavut, have revealed a 
consistent decline in the percent of arctic cod (Boreogadus saida) and an increase in the percent of 
capelin (Mallotus villosus) fed to chicks over the past 25 years. This has been a widely-cited example of 
seabirds acting as indicators of changes in a marine ecosystem where there is little other information 
available. For seabirds to be reliable indicators of forage fish abundance, it is important to understand the 
biases associated with seabird “sampling”. Central place foraging theory provides a context for 
understanding these biases by providing a mathematical framework for behavioral decisions. To test the 
predictions of this theory, I used time-depth-temperature recorders to monitor the foraging behavior of 56 
murres during the 2004 and 2005 chick-rearing period while simultaneously conducting feeding watches 
to determine the length and species of prey items fed to chicks. Amphipods were consistently associated 
with V-shaped (100%) dives and short distance (7 + 1 km) foraging trips. Sculpins (Triglops sp.) and 
zoarcoids were consistently associated with flat-bottomed (95%), deep (82 + 7 m) foraging bouts. Capelin 
and Arctic cod were intermediate (35-50% V-shaped, distance = 25 + 4 km, depth = 54 + 6 m). As 
distance to foraging locations increased, so did the estimated energy content of the prey captured for 
delivery to the chicks although this was only true among species and not within any given species. Dive 
depth was negatively correlated with flight time both within and among prey specifies. Within the context 
of central place foraging theory, we found that murres changed their dive behavior depending on the prey 
species they were pursuing and that these changes could be partially understood as tradeoffs between 
energy output (flight time, dive depth) and energy intake. 
 
WHAT A DRAG! A BIOMECHANICAL APPROACH TO THICK-BILLED MURRE UNDERWATER 
LOCOMOTION 
 
Kyle H. Elliott and Gail K. Davoren, Department of Zoology, University of Manitoba, Winnipeg, MB 
R3T 2N2 Canada, urialomvia@gmail.com 
 
   The role of buoyancy and drag in avian underwater locomotion is poorly understood. To investigate the 
relative importance of buoyancy and drag to the underwater behavior of Thick-billed Murres (Uria 
lomvia), we employed time-depth recorders after attaching positively (n = 9), negatively (n = 10) and 
neutrally (n = 9) buoyant handicaps, and neutrally buoyant handicaps designed to increase cross-sectional 
area by 2.8 (n = 8) and 5.6 (n = 6) cm2. We used a paired t-test to compare dive depths and swim speeds 
of individuals with and without handicaps. When buoyancy was altered, or drag increased, murres 
significantly reduced both dive depth and dive duration, suggesting that murres do not manipulate dive 
depth to obtain neutral buoyancy during the bottom phase. Swim speeds during descent were significantly 
reduced when drag was increased, compared to when buoyancy was altered, suggesting that drag has a 
greater impact on swim speeds than buoyancy. We developed a model to describe powered descent and 
passive ascent based on calculations of buoyancy (Archimedes’ principle) and drag. Using this model, we 
estimated air reserves necessary for observed passive ascent rates and to predict optimal swim speeds 
during descent. This model showed that equivalent lung and plumage volumes increased with dive depth, 
suggesting that murres pre-select these volumes to approach neutral buoyancy during the bottom phase of 
each dive. The model also suggested that trapped air volumes declined in the last 20 m, as the murres 
surfaced. This shows that murres may exhale or free air trapped in the plumage during the final ascent, 
possibly to reduce the risk of decompression sickness. We concluded that recording devices that 
manipulate drag have greater influence on murre underwater behavior than those that manipulate 
buoyancy, but the effects of both need to be considered. 
 
ADÉLIE PENGUINS AS CLIMATIC INDICATORS IN ANTARCTICA SINCE THE LATE 
PLEISTOCENE  
 
Steven D. Emslie*, Department of Biology and Marine Biology, University of North Carolina, 
Wilmington, NC 28403 USA; emslies@uncw.edu 
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   The Adélie Penguin (Pygoscelis adeliae) is an excellent indicator species for climate change and the 
marine environment in Antarctica. This species depends largely on sea ice for its foraging and winter 
habitat and is circum-Antarctic in distribution. Fossil and subfossil remains of Adélie Penguins have been 
recovered from numerous abandoned colonies in Antarctica since the 1950s. These remains are usually 
well preserved, along with dietary remains from guano, due to the cold, dry conditions in most of 
Antarctica. Thus, radiocarbon dates on these remains provide an occupation history of Adélie Penguins 
for specific regions that indicates the past presence of (1) open water near the colony during the austral 
summer, (2) adequate food within foraging range of the colony, and (3) sufficient ice-free coastal terrain 
for nesting sites. Research to date has indicated that Adélie Penguins respond to climate change 
differently in the Antarctic Peninsula compared to the Ross Sea and East Antarctic regions. Here, this 
record is reviewed with recent data from the Ross Sea that suggest that two long periods of penguin 
abandonment occurred due to extensive and persistent sea ice during the Holocene. At least one of these 
episodes may have caused a massive population shift in this species at ~2000 years ago. Results also 
indicate that modern occupations in the Ross Sea are a relatively recent phenomenon, with most colonies 
dating to less than ~1000 years old. These data collectively demonstrate the highly dynamic and unstable 
nature of this marine ecosystem in Antarctica. 
 
PREDICTING CARRYING CAPACITY FOR MARBLED MURRELETS IN COASTAL LOWLANDS 
OF SOUTHWEST WASHINGTON 
 
Danielle Prenzlow Escene1, Scott Horton2, Weikko S. Jaross1, and James Baldwin3, 1Washington State 
Department of Natural Resources, 1111 Washington St. SE, PO Box 47016, Olympia, WA 98504-7016 
USA, danielle.prenzlow@wadnr.gov, 2Washington State Department of Natural Resources, Forks, WA 
98331 USA, 3U.S. Forest Service, Pacific Southwest Research Station, PO Box 245, Berkeley, CA 
94701-0245 USA 
 
   Radar studies consistently find strong, linear relationships between area of habitat in watersheds and 
numbers of marbled murrelets (Brachyramphus marmoratus) flying into them. This relationship suggests 
murrelets respond to structurally-suitable forest at the stand level and, thus, can be considered to reflect 
carrying capacity, K, for murrelet populations. The Washington State Department of Natural Resources 
(DNR) is developing a conservation strategy for state forests which intends to help support abundant, 
stable murrelet populations. Meaningful estimates of K can help develop and evaluate this strategy for 
current and predicted future forest conditions. A radar-based estimate from Washington’s Olympic 
Peninsula, adjusted for murrelet inland flight behavior inferred from radio-telemetry, suggests K=159 
acres/murrelet which, when applied to current habitat estimates from satellite imagery, predicts a 
statewide population reasonably close to estimates from at-sea surveys. However, DNR requires habitat 
estimates appropriate to its high-resolution, ground-based forest inventory to predict population outcomes 
from proactive forest management; thus we used model selection and averaging techniques to predict the 
probability of murrelets occupying DNR-managed stands using forest-inventory-based estimates of 
platforms and canopy layering as predictors and PSG protocol surveys for murrelet response. We then 
generalized occupancy probabilities to stages of stand-development (SDS) that broadly reflect the ability 
of managed forests to support biodiversity, according to average platform and layering values for each 
stage. Predicted probabilities ranged from 0.09 in “large-tree exclusion” to 0.89 in “fully-functional”. 
Then, by assuming the higher probabilities predicted for the more platform-rich and structurally-complex 
SDS stages correspond to the K estimated above, we infer that moderate probabilities reflected for the 
lower-quality habitat types correspond to a lesser K of 265 acres/murrelet. These values can become 
working hypotheses that are the basis for development, assessment, monitoring, and refinement of DNR’s 
conservation strategy. 
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DISTRIBUTION AND CHARACTERISTICS OF WINTER NOCTURNAL RESTING AREAS OF 
SURF SCOTERS (MELANITTA PERSPICILLATA) AND WHITE-WINGED SCOTERS (MELANITTA 
FUSCA), IN PUGET SOUND, WASHINGTON STATE 
 
Joseph Evenson, David Nysewander, Thomas Cyra, and Bryan Murphie. Washington Department of Fish 
and Wildlife, 600 Capitol Way N., Olympia, WA 98501, evensjre@dfw.wa.gov  
 
   The diurnal distribution of wintering marine birds in Puget Sound has been documented (Nysewander et 
al. 2004), but their nocturnal distribution has been poorly understood. Little is known about this nocturnal 
aspect of marine bird distribution throughout North America. Radio (VHF) and satellite telemetry were 
used to initially identify nocturnal resting locations of Surf (Melanitta perspicillata) and White-winged 
Scoters (Melanitta fusca) in three regions of the greater Puget Sound. Vessel trips were then conducted, 
using radar and VHF telemetry, to define the flock locations better and attempt to determine species 
composition, flock size, and characteristics of the flocks. Scoters distributed diurnally over a wide area 
were found to regularly congregate during nocturnal hours in site-specific resting flocks. These nocturnal 
flocks generally occurred in more open/exposed waters, had higher densities, and were more spatially 
confined than flocks observed during diurnal hours. Nocturnal flocks were generally centrally located in 
relation to the spread of diurnal foraging areas used by the scoters tracked. Nocturnal resting flocks 
consisted of both mixed and segregated species. Mixed species flocks included goldeneyes (Bucephala 
clangula), Bufflehead (Bucephala albeola), mergansers (Mergus spp.), loons (Gávia spp.), gulls (Larus 
spp.), and grebes (Pódiceps auritus and grisegena). Distance traveled from diurnal to nocturnal areas 
ranged from <1 to 25 kilometers. Understanding nocturnal sea duck distribution aids management. 
Containment strategies of oil spills that emphasize nearshore areas hosting high diurnal bird densities run 
the risk of neglecting the larger concentrations of scoters drawn from a wider area into more open waters 
at night.
 
PRELIMINARY CHARACTERIZATION OF MIGRATION AND BREEDING GROUNDS 
ASSOCIATED WITH WHITE-WINGED SCOTERS (MELANITTA FUSCA) WINTERING IN 
WASHINGTON STATE FROM ONGOING SATELLITE TELEMETRY 
 
Joseph Evenson1, David Nysewander1, Bryan Murphie1, Thomas Cyra1, Briggs Hall1, Dyanna Lambourn1, 
Don Kraege1, Daniel Esler2, and Sean Boyd2; 1Washington Department of Fish and Wildlife, 600 Capitol 
Way N., Olympia, WA 98501, evensjre@dfw.wa.gov; 2Canadian Wildlife Service, Pacific Wildlife 
Research Center, 5421 Robertson Road, Delta, B.C., Canada V4K 3N2 
 
   Many marine birds and sea ducks have experienced significant declines in numbers over the last 25 
years in the inner marine waters of Washington State, with scoters composing one of the larger avian 
biomasses associated with this decline. We report here on the tracking effort devoted to White-winged 
Scoters (Melanitta fusca) 2000-2005, implanting them with satellite transmitters. This four-year effort 
continues until 2006 in Washington to document the patterns of distribution, fidelity to winter and spring 
foraging areas, night concentrations, migration routes, breeding sites, and molting areas used by adult 
scoters that winter in Washington. We also compare scoter population trends from the USFWS & CWS 
Waterfowl Breeding Population and Habitat Surveys, from the strata in the Canadian interior where 
Washington scoters breed, with wintering trends from Washington State. Three years of the project are 
complete, suggesting: 1) Distinct differences in distribution and movement exist between the two main 
scoter species, between male and female scoters within each species, and even some suggestion of 
differences between flyway subpopulations of White-winged Scoters, such as those from the Strait of 
Georgia and Puget Sound. 2) The time spent by scoters in marine areas is considerable, with 9-10 months 
for males and 8-9 for females observed, often including molting flightless periods in western Washington 
in late summer. 3) Washington spring staging areas also attract a certain proportion of British Columbia 
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White-winged Scoters. 5) The White-winged Scoters we tracked tended to return daily and yearly often to 
the same locations, expressing considerable site fidelity. 
 
ADRENOCORTICAL RESPONSE OF BROWN PELICAN NESTLINGS TO ECTOPARASITE 
INFESTATION 
 
Lisa Ferguson*1, Patrick Jodice 2, and Kathleen M. O’Reilly 3, 1Department of Forestry and Natural 
Resources, Clemson University, Clemson, SC, 29634 USA, lfergus@clemson.edu; 2 USGS-South 
Carolina Cooperative Fish and Wildlife Research Unit, Clemson, SC 29634 USA; 3 Department of 
Biology, University of Portland, Portland, OR 97203 USA 
 
   Nest-bound young are particularly vulnerable to the detrimental effects of ectoparasites that occur in the 
nests of colonial breeding species. Reduced nestling growth, increased mortality and transmission of 
viruses are possible consequences of parasitism. Additionally, stress due to ectoparasite infestation may 
result in elevated corticosterone levels which, over time, may suppress the growth, immunity and 
neurological development of nestlings. We investigated the impact of the soft tick Ornithodoros capensis 
on the baseline corticosterone levels, stress response and body condition of nestlings from two Brown 
Pelican (Pelecanus occidentalis) colonies in South Carolina that are treated annually to curb tick 
populations. For each nestling, we measured baseline corticosterone concentration and individual stress 
response over a 50 minute handling period, as well as mass, culmen length, wing chord and number of 
ticks. Our sample included nestlings from two treatments groups: (1) insecticide treated (control) and 
untreated (experimental) nests and (2) nestlings that were regularly handled prior to sampling (handled) 
and nestlings that had not been handled prior to sampling (unhandled). Larval ticks occurred on nestlings 
from all treatment groups and corticosterone concentration did not differ between treatment groups, 
therefore data were pooled for subsequent analyses. We found no significant effect of parasitism on the 
baseline or peak (50 minute) corticosterone level. 
 
ALBATROSS SPECIES DEMONSTRATE REGIONAL DIFFERENCES IN NORTH PACIFIC 
MARINE CONTAMINATION 
 
Myra Finkelstein1,8 Bradford S. Keitt2*, Donald A. Croll2,3, Bernie Tershy2, Walter M. Jarman4, Sue 
Rodriguez-Pastor5, David J. Anderson6, Paul R. Sievert7, and Donald R. Smith1, 1Environmental 
Toxicology, 1156 High Street, University of California, Santa Cruz, California 95064 USA; 2Island 
Conservation, Center for Ocean Health, 100 Shaffer Road, University of California, Santa Cruz, 
California 95060 USA; 3Ecology and Evolutionary Biology, Center for Ocean Health, 100 Shaffer Road, 
University of California, Santa Cruz, California 95060 USA; 4UN Environmental Programme/Division of 
GEF Coordination, P.O. Box 30552, Nairobi, Kenya; 5Ecology and Evolutionary Biology, University of 
Colorado, Boulder, Colorado 80308 USA; 6Biology Department, Wake Forest University, Winston-
Salem, North Carolina 27109 USA; 7USGS, Massachusetts Cooperative Fish and Wildlife Research Unit, 
University of Massachusetts, Amherst, Massachusetts 01003 USA; myraf@ucsc.edu 
 
   Recent concern about negative effects on human health from elevated organochlorine and mercury 
concentrations in marine foods has highlighted the need to understand temporal and spatial patterns of 
marine pollution. Seabirds, long-lived pelagic predators with wide foraging ranges, can be used as 
indicators of regional contaminant patterns across large temporal and spatial scales. Here we evaluate 
contaminant levels, carbon and nitrogen stable isotope ratios, and satellite telemetry data from two 
sympatrically breeding North Pacific albatross species to demonstrate that (1) organochlorine and 
mercury contaminant levels are significantly higher in the California Current compared to levels in the 
high latitude North Pacific and (2) levels of organochlorine contaminants in the North Pacific are 
increasing over time. Black-footed Albatrosses (Phoebastria nigripes) had 370–460% higher 
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organochlorine (polychlorinated biphenyls [PCBs], dichlorodiphenyltrichloroethane [DDTs]) and 
mercury body burdens than a closely related species, the Laysan Albatross (P. immutabilis), primarily 
due to regional segregation of their North Pacific foraging areas. PCBs (the sum of the individual PCB 
congeners analyzed) and DDE concentrations in both albatross species were 130–360% higher than 
concentrations measured a decade ago. Our results demonstrate dramatically high and increasing 
contaminant concentrations in the eastern North Pacific Ocean, a finding relevant to other marine 
predators, including humans. 
 
SATELLITE TRACKING OF BLACK-FOOTED AND LAYSAN ALBATROSSES OFF ALASKA 
DURING THE NON-BREEDING SEASON 
 
Karen N. Fischer*1, Robert M. Suryan2, Gregory R. Balogh3, and Daniel D. Roby1, 1USGS-Oregon 
Cooperative Fish and Wildlife Research Unit, Oregon State University, Corvallis, OR 97331 USA, 
fischkar@onid.orst.edu; 2USGS-Oregon Cooperative Fish and Wildlife Research Unit, Oregon State 
University, Hatfield Marine Science Center, 2030 S.E. Marine Science Drive, Newport, Oregon 97365, 
USA; 3U.S. Fish & Wildlife Service, 605 West 4th Avenue, Room G-61, Anchorage, Alaska 99501, USA 
 
   Movements of black-footed (Phoebastria nigripes) and Laysan (P. immutabilis) albatrosses during the 
non-breeding season are not well understood. From 2 to 15 August 2005 we conducted an albatross 
capture cruise in Seguam Pass and along the continental shelf break south of Amlia Island, Aleutian 
Islands, Alaska. We deployed satellite transmitters on 10 black-footed and 10 Laysan albatrosses. Mean 
transmitter deployment duration was 38 days (range 11- 58 days, SD = 16.4) for black-footed albatrosses 
vs. 48 days (range 13 to 106 days, SD = 25.5) for Laysan albatrosses. We obtained 3,878 locations from 
black-footed albatrosses and 4,867 locations from Laysan albatrosses. Of tracks lasting 3 or more weeks, 
4 of 8 black-footed and 4 of 9 Laysan albatrosses remained almost entirely within the Alaskan Exclusive 
Economic Zone near the Aleutian Islands. Distance traveled per day was more variable among individual 
black-footed albatrosses (range 31 to 269 km/day) compared to Laysan albatrosses (range 82 to 170 
km/day). In general, black-footed albatross movement ranged more widely, traveling along the 
continental shelf break of the Gulf of Alaska and British Columbia, and into the transition domain 
between Alaska and Hawaii compared to Laysan albatrosses that were not as far ranging, more oceanic, 
and remained further east. Neither species made extensive movements north into the Bering Sea. Our 
preliminary results demonstrate inter-species differences in movement patterns and habitat use and 
improve our understanding of ecological relationships and potential threats to these species during the 
non-breeding season. 
 
SEABIRD INCIDENTAL CATCH IN ALASKAN GROUNDFISH FISHERIES: 1993 TO 2004. 
 
Shannon M. Fitzgerald* and Michael A. Perez, NOAA Fisheries, Alaska Fisheries Science Center, 7600 
Sand Point Way NE, Seattle, WA  99115 USA, shannon.fitzgerald@noaa.gov 
 
   Groundfish fisheries in Alaska include pot, trawl, and longline gear types deployed from vessels fishing 
as either catcher/processors or catcher vessels. Observer coverage requirements must be met to participate 
in the fishery resulting in approximately 35,000 coverage days per year. Since 1993 observers have 
recorded the number of seabirds by species or species groups in their samples. Total seabird takes are 
estimated using observer data and weekly catch information. Estimates are produced by week and 
statistical reporting area and can then be summarized across fisheries, regions, and years. The average 
annual take of seabirds for pot and longline fisheries, 1993 through 2004, is 56 (40-79) and 13,144 
(12,782 – 13,516) respectively. The advent of paired streamer line use in longline fisheries starting in 
2002 has apparently reduced seabird takes. The average annual take over the last 3 years is 4,910 as 
compared to the 1993 to 2001 average of 15,888 – a 70% reduction. While longline effort increased 
steadily over these years, the take rate (birds per 1,000 hooks) declined from a high in 1998 of 0.130 to 
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0.015 in 2004. Trawl fishery information is confounded by sampling issues necessitating two estimation 
approaches that use maximum and minimum sample sizes. The average annual take using maximum 
sample sizes is 916 birds while using the minimum sample sizes results in 11,293 total seabirds. 
Corrected methodologies implemented in 2004 more closely match the lower bound for that year.  In all 
fisheries combined, Northern Fulmar (Fulmaris glacialis) constitutes 58.91% of the takes. 
 
OIL SPILLS IN EASTERN CANADA: ISSUES AROUND ACCESS TO DATA 
 
Gail S. Fraser1, Janet Russell2, and Joanne Ellis2, 1Faculty of Environmental Studies, York University, 
Toronto M6H 3M4 Canada, gsfraser@yorku.ca; 2Alder Institute, Tors Cove, NL A0A 4A0 Canada 
 
   Offshore oil and gas is an expanding industry, particularly in eastern Canada. This expansion poses an 
increased risk to seabirds’ exposure to oil pollution. The northwest Atlantic poses unique and extreme 
environmental conditions compared to the majority of areas (e.g., Gulf of Mexico) previously developed 
for offshore oil and gas.  These circumstances require recognition of the uncertainties around predicting 
environmental impacts and an investment in research which enhances our understanding of the 
environmental impacts specific to this region.  The environmental impact assessment process provides a 
venue in which environmental impacts from offshore oil & gas are predicted. Oil spills are a serious 
threat, particularly to alcids which are highly abundant in this region.  To understand how oil spills impact 
seabirds, a reasonable starting point is knowledge of frequency, volume & persistence of spills. We 
evaluated the predictions of oil spills in three environmental assessments and the accessibility of the 
observed spill data in two different legislative regions of eastern Canada: Nova Scotia (NS) and 
Newfoundland & Labrador (NL).  We found: 1) discrepancies between these two jurisdictions in the 
availability of oil spill data; and 2) evidence that some spill predictions were exceeded.  These findings 
suggest: 1) serious issues around the ability of environmental assessments to accurately predict oil spills 
and 2) significant barriers to furthering our understanding of the offshore oil & gas industry’s impacts on 
seabirds in eastern Canada. 
 
SEABIRDS AS INDICATORS OF PREY ABUNDANCE AND CLIMATE IN THE NORTH SEA 
 
Morten Frederiksen**, Mike Harris, and Sarah Wanless, Centre for Ecology and Hydrology, Hill of 
Brathens, Banchory, AB31 4BW, UK, mfr@ceh.ac.uk 
 
   The breeding performance of seabirds is generally thought to be linked to marine environmental 
conditions, but what exactly does it indicate? A measured variable (e.g. the breeding success of a given 
species) will be affected by at least three types of factors: generic aspects of the marine environment, 
species-specific responses to e.g. food supply, population size or weather, and measurement error. 
Arguably, a useful indicator should be responsive mainly to factors affecting several species in the top 
predator community. Principal component analysis offers a way of extracting the common signal from a 
number of correlated time series and eliminating confounding factors. We used principal component 
analysis to analyse time series of breeding success of five species of seabirds on the Isle of May, and 
phenology of seven species on the Isle of May as well as the Farne Islands 100 km further south on the E 
coast of Britain. In each case, we found high correlations between four species, although not exactly the 
same set in each case. The first principal component of breeding success was positively correlated with 
the abundance of lesser sandeel (Ammodytes marinus) larvae in the previous year, indicating reliance on 
1-year-old fish. The first principal component of phenology was negatively correlated with the North 
Atlantic Oscillation index, indicating that seabirds use widely available environmental cues to for timing 
of breeding. Correlations were at least as strong for principal components as for the original variables, 
showing that this method can help select robust indicators with general applicability. 
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REMOVAL OF A NEST MATE ELICITS INCREASE IN PLASMA CORTICOSTERONE OF NEST-
BOUND BLACK-LEGGED KITTIWAKE CHICKS 
 
Robert W. Fridinger1*, Kathleen M. O’Reilly2, S. Dean Kildaw1 and C. Loren Buck1, 
1School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, 118 Trident Way, Kodiak, 
Alaska 99615 USA, rwf@sfos.uaf.edu; 2Department of Biology, University of Portland, 5000 N. 
Willamette Blvd., Portland, Oregon 97203 USA 
 
   Plasma corticosterone concentrations in birds rise rapidly during capture and handling. When sampling 
birds from multiple chick broods of nest-bound chicks, it can be difficult to standardize capture protocols 
to equalize the stressor among chicks in a single nest. To test whether a Black-legged Kittiwake (Rissa 
tridactyla) chick perceives the removal of their nest mate and presence of a researcher as a stressor, we 
removed and sampled one chick for blood within 3 minutes of capture and left the other of the 2-chick 
brood in the nest undisturbed for 10 minutes prior to sampling. The first chicks sampled from a 2-chick 
brood had significantly lower plasma corticosterone levels (7.69±0.92) than nest mates that were sampled 
after being left in the nest for 10 minutes (12.41±1.55) regardless of nestling status (α or β). These results 
indicate that when sampling multiple chicks from the same brood for baseline corticosterone levels, it is 
necessary to treat the first moment of nest disturbance as the initiation of the stress response for all chicks 
in that brood. 
 
SEABIRD-FISHERY INTERACTIONS IN SHETLAND 
 
Robert W. Furness, Institute of Biomedical and Life Sciences, Graham Kerr Building, University of 
Glasgow, Glasgow G12 8QQ, UK, r.furness@bio.gla.ac.uk 
 
   The North Sea is one of the most heavily fished seas in the world, with a long time series of data on 
fishing, fish stocks and seabirds. Shetland, in the northwestern North Sea, holds a high concentration of 
seabirds that while breeding feed predominantly on a local stock of sandeels Ammodytes marinus. 
Breeding success of many, but not all, Shetland seabirds correlates with sandeel stock biomass. 
Somewhat contrary to predictions based on life history theory, adult survival of some seabirds also seems 
to be sensitive to sandeel abundance. Reproductive effort at times of low food supply apparently increases 
adult mortality. Seabird species may differ in ability to buffer against food shortage by nonbreeding or 
abandoning current attempts. It remains unclear whether sandeel abundance is determined primarily by 
bottom-up or by top-down processes (including fishing), indeed, food web dynamics may differ between 
different areas of the North Sea. Moreover, there can be strong top-down effects resulting from fisheries 
catching higher trophic level fish. Depletion of predatory fish stocks can enhance food-fish abundance, 
while discarding of unwanted components of catches feeds scavenging seabirds. Huge reductions in 
discarding in the North Sea have led to switching of diet in large gulls and skuas to impose unsustainable 
levels of mortality on some smaller seabirds such as kittiwakes and storm-petrels. Data loggers, fatty 
acids and stable isotopes provide tools to investigate differences between individual birds in responses to 
fishery activities, and the connectivity between breeding and overwinter ecology. 
 
SEABIRDS AS INDICATORS OF CONTAMINANTS 
 
Robert W. Furness, Institute of Biomedical and Life Sciences, Graham Kerr Building, University of 
Glasgow, Glasgow G12 8QQ, UK, r.furness@bio.gla.ac.uk 
 
   It is often stated that seabirds are good monitors of contaminants because seabirds are top predators in 
marine food webs, yet many seabirds feed at low trophic levels, and only certain contaminants increase in 
concentration up food webs. However, seabirds can offer many advantages because their ecology is well 
known, they are easy to sample, they integrate signals over time and spatial scales, and some historical 
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time series can be developed using archived material. Toxicity of contaminants to seabirds is generally 
poorly known. It is unlikely that changes in seabird demography give useful information on contaminants 
as these parameters are affected much more by factors such as food supply, predators, disturbance and 
climate. This leaves measurement of contaminants in/on seabirds as the main focus. Sampling eggs is an 
established means of monitoring contaminants, especially organochlorines. Levels in eggs closely reflect 
uptake by the female over days prior to laying, so reflect relatively local contamination. Feathers may be 
best for monitoring mercury, and may be useful for other metals and even for organic contaminants. 
Analyses of feathers from museum skins show ca.4-fold increases in mercury exposure in northern 
hemisphere marine ecosystems but little increase in the southern hemisphere, a pattern consistent with 
predictions based on known emissions and atmospheric circulation. Current advances include combining 
contaminant measurements with stable isotope analysis (including compound-specific SIA), and selection 
of appropriate feathers in relation to the annual molt cycle of seabirds to assess seasonal patterns of 
exposure/excretion. 
 
SEABIRDS AS MONITORS OF ARCTIC CLIMATE CHANGE 
 
Anthony J. Gaston, Canadian Wildlife Service, National Wildlife research Centre, Carleton University, 
Ottawa, Ontario K1A 0H3, Canada tony.gaston@ec.gc.ca 
 
   Arctic waters are characterized by the presence of seasonal or year-round ice cover. Seabirds are an 
important element in Arctic marine ecosystems where open water persists for 3 or more months of the 
year. The position of the seasonal ice zone and the duration of open water is very sensitive to air 
temperatures and hence fluctuates strongly with variation in climate. This makes seabirds adapted to the 
seasonal ice zone especially sensitive to climate change. During the past several decades (since the 1960s) 
air temperatures in the Arctic, especially the North American portion, have warmed rapidly, leading to 
changes in ice conditions that have resulted in changes to the timing of breeding and reproductive success 
of several seabird species. For the Thick-billed Murre, one of the most abundant species of Arctic seabird, 
reduction in summer ice cover in the southern portion of its range have resulted in a deterioration in 
conditions for reproduction. Conversely, in northern parts of its range, conditions may be improving. As 
ice conditions have changed, diets have also changed, suggesting that the entire marine food-web has 
been transformed. However, because there are no commercial fisheries in the eastern Canadian Arctic, we 
have no confirmation of this. Seabird research in Canada’s eastern Arctic demonstrates the power of 
seabird studies to illuminate ecosystem changes that would otherwise be difficult to identify. 
 
WESTERN GULL USE OF AN INLAND LAKE IN SOUTHERN CALIFORNIA DURING WINTER 
 
Richard T. Golightly *1, Talitha F. Penland1, and Scott H. Newman2.  1Dept. of Wildlife, Humboldt State 
University, Arcata, CA, 95521, USA, rtg1@humboldt.edu; 2Wildlife Trust, Palisades, NY 10964, USA. 
 
    During ground-based counts, Western Gulls (Larus occidentalis) were found to be abundant (as many 
as 8,000 individuals) at an inland lake 70km from the coast of southern California. We counted gulls 
every 10-18 days for extended periods between 2002-2005 at Castaic Lake. Gulls were few in summer 
and fall, but dramatically increased in November. Gull numbers were variable between November and 
March, after which most individuals returned to the marine environment (presumably to breeding 
colonies). Based on DNA samples of captured gulls (n=25) in winter 2005, this population was 84% 
female. We radio-marked 12 of these gulls. Although count surveys showed Western Gulls to be 
numerous throughout winter, all radio-marked individuals regularly used the marine environment and less 
than 20% of the radio-marked gulls were present at the lake at any one point in time. Thus the total 
number of individuals using the lake was much greater than indicated by ground counts on any one day. 
Most gulls appeared to be associated with the breeding colony at Anacapa Island. In a post-hoc analysis 
of data in 2005, we found a probable pattern in abundance, movements, and low pressure systems and 

 27



speculate that Castaic Lake may have provided shelter and safe roosting with available food (several 
landfills were nearby) during and following storm events. 
 
GONE FISHIN’: PREDATION OF COLUMBIA RIVER SALMONIDS BY CASPIAN TERNS 
COMMUTING FROM OFF-RIVER COLONIES 
 
Tom Good*, and Deborah Harstad

 
, Northwest Fisheries Science Center, National Marine Fisheries 

Service, 2725 Montlake Boulevard East, Seattle, WA 98112 USA, tom.good@noaa.gov 
 
   Caspian Terns (Sterna caspia) consume millions of juvenile Pacific salmonids annually, which has lead 
to management of tern populations in the Columbia River estuary. Predation on juvenile salmonids is also 
extensive at Crescent Island--a small Caspian Tern colony located in the interior Columbia River just 
below its confluence with the Snake River. Since 2000, Caspian Terns have been recorded breeding on 
islands in the Potholes Reservoir--a lake located 50 km east of the Columbia River in eastern Washington. 
Diet data collected over parts of the breeding season since 2001 and Passive Integrated Transponder (PIT) 
tags recovered from colonies on Goose and Solstice islands in the Potholes Reservoir since 2000 suggest 
that Caspian Terns regularly commute to the Columbia River to forage on juvenile salmonids. In 2005, 
we conducted colony observations and recovered PIT tags from Goose Island. Despite a multitude of 
freshwater fish, outmigrating salmonid juveniles comprised 17% of Caspian Tern bill loads observed. 
Approximately 5% of all bill loads were lost to gull kleptoparasitism, particularly if the prey items were 
large salmonids or large-mouth bass. Significant numbers of salmonids were taken brought back to the 
colony; of the 9,000 PIT tags recovered from Goose Island, 95% were from hatchery-origin steelhead. 
Given plans to reduce the Caspian Tern colony in the Columbia River estuary and encourage birds to 
breed elsewhere in and out of the Columbia River basin, understanding the impact of commuting foragers 
is critical to effective management of populations of piscivorous birds and their salmonid prey. 
 
SEVENTIES FLASHBACK: HOW THE ESTERO BAY, CA SEABIRD COMMUNITY HAS 
CHANGED SINCE 1975 
 
Katherine E. Gordon* and Francis X. Villablanca,  fvillabl@calpoly.edu, Biology Department, California 
Polytechnic State University, 1 Grand Ave., San Luis Obispo, CA 93407-0401 USA. 
 
   Changes in seabird community structure have been shown to reflect changes in marine ecosystems. We 
compare seabird community structure at the beginning and end of a 30-year span, focusing on Estero Bay, 
a little studied portion of the central California coast. From 1975 to 1980, biologists from Cal Poly and 
California Department of Fish and Game conducted 31 seabird surveys on Estero Bay. A total of 43,746 
individuals in 43 species were observed over the six-year period. These surveys established a baseline of 
seasonal presence and abundance of seabirds. In 2004, the Marine Interest Group, a marine community 
collaborative of fishermen, environmentalists, scientists, and government agencies initiated a replicate 
one-year study. During each at-sea boat survey, all birds observed within 200m of the boat were recorded. 
The boat traveled at a constant rate along an established transect loop parallel to the coast and across the 
mouth of the bay. Twelve once-monthly boat surveys were completed in 2005 during which 15,094 
individuals in 38 species were observed. Preliminary results indicate diversity measures for higher 
taxonomic groups (family, sub-family, and/or tribe) show no significant differences between historic and 
current communities. Several species present in the historic community are absent today, specifically, 
northern fulmar (Fulmarus glacialis), short-tailed shearwater (Puffinus tenuirostris), south polar skua 
(Stercorarius maccormicki), and black-legged kittiwake (Rissa tridactyla).  With the exception of the 
northern fulmar, these species had a historic detection rate of less than one per year. Further analytical 
results comparing nearshore/offshore, seasonal, and annual community differences are also addressed. 
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HYPOTHETICO-DEDUCTIVE, PREDICTIVE, AND INDUCTIVE APPROACHES IN SEABIRD 
BIOLOGY 
 
David Grémillet, Centre d’Ecologie, Physiologie et Ethologie, Centre National de la Recherche 
Scientifique, Strasbourg, France, david.gremillet@c-strasbourg.fr 
 
   Most of today’s seabird science is hypothesis-driven. This reflects the frame of mind of researchers in 
our community and the policy of leading scientific journals. For some time a second, predictive approach 
has been put forward. This research avenue is based on the premise that most seabirds function as apex 
predators within marine food webs, and that they might be used as indicators of marine ecological 
processes, in particular in the context of global change. But is this approach really viable? I address this 
question using a case study of Arctic cormorants (Phalacrocorax carbo) and insights from the literature. 
From my own investigations I conclude that it is difficult to use seabirds as indicators of climate change 
without detailed knowledge of their biology throughout the yearly cycle. More specifically, my studies 
stress how little we know about the wintering ecology of seabirds, and how crucial such knowledge is if 
we are to integrate these organisms into predictive ecosystem models. Further, I show that most current 
seabird studies are neither hypothetico-deductive, nor predictive, but inductive. This means that we are 
facing particularly complex biological systems, and that we need to observe and explore them first, before 
we can describe underlying ecological processes. I therefore conclude that the use of a predictive 
approach in seabird science is attractive, yet rather premature. We should all remain critically aware and 
publicly advertise the fact that marine sciences are still in the exploratory phase, and that seabird research 
is part of this endeavour. 
 
SEABIRDS AS INDICATORS OF MARINE ECOSYSTEMS: UNRESOLVED ISSUES OF SCALE 
 
Keith Hamer, Institute of Integrative and Comparative Biology, University of Leeds, Miall Building, 
Leeds LS2 9JT UK, k.c.hamer@leeds.ac.uk 
 
   The use of seabirds as indicators of marine environments has advanced greatly over the past 20 years 
but there are still many unresolved problems, especially concerning issues of scale. In particular, we have 
only limited answers to the following key questions: (1) at what spatial scale do different species of 
seabird respond to variation in marine environments? (2) what are the scales and magnitudes of changes 
in marine environments indicated by observed variation in seabird ecology? (3) what is the relationship 
between temporal and spatial scales of variation? Here I shall present recent data from my research group 
and project partners, indicating some possible approaches to addressing these issues. In particular I shall 
examine the spatial scale of correspondence in data from neighbouring colonies, the application of 
population dynamic principles to calibrate variation in breeding ecology against variation in prey 
availability, and the integration of spatially and temporally explicit information to examine responses of 
seabirds to long-term environmental change. These approaches provide a possible means of not only 
gaining a better understanding of past variation in marine environments but also predicting likely future 
changes. Two main conclusions arise from this work: (i) we now have a wealth of high-quality data for 
some species at some sites; rapid progress may be made by developing tools to integrate this information 
across species and across networks of monitoring sites; (ii) the geographical distributions of species 
contain powerful but often ignored information, which may provide a framework for integrating temporal 
and spatial patterns of variation. 
 
RATS, SEABIRDS AND ECOLOGICAL FEEDBACK  
 
Grant A. Harper, University of Otago, PO Box 56, Dunedin, New Zealand, 
grant.harper@stonebow.otago.ac.nz 
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   Three species of rats, Rattus rattus, R. norvegicus, and R. exulans, are known predators of seabirds.  
Although the effect of rats on seabirds are well documented, The invasion of a seabird island by rats can 
result in several feedback and flow-on effects which can exacerbate the impact on seabirds.  I give an 
overview of aspects of rat ecology derived from recent research on Big South Cape Island (900 ha), New 
Zealand, where ship rats invaded and irrupted in 1964.  Rats usually establish on islands in very small 
numbers and appear to be highly neophobic initially.  The population then exceeds a certain threshold size 
and irrupt to extremely high numbers.  As seabird islands are generally highly productive habitats, rat 
density can become remain high relative to non-seabird islands.  The density of ship rats on the southern 
titi islands, with large populations of sooty shearwater Puffinus griseus are very high 40 years after the rat 
invasion.  Similarly, the weight of rats can increase on seabird islands.  Ship rats on these islands were 
15-27 % heavier than on non-seabird islands.  There also is a possible increase in prey size of rats due to 
an increase in their body size, so theoretically larger bird species may become vulnerable.  These results 
are for rats that are mainly scavenging and not actively depredating sooty shearwaters.  Increased rat 
density may increase and maintain other predator density (introduced and native) which may increase the 
off-take of seabirds. Rats also can affect the regeneration of plants which seabirds may rely on. 
 
HUNGRY CHICK FROZEN DINNERS: CHICK MASS SENSITIVITY TO DAILY VARIATION IN 
SEA ICE PROXIMITY AND PREY TYPE IN THE BLACK GUILLEMOT (CEPPHUS GRYLLE)   
 
B.Britten Harter1, Gail K. Davoren1, & George J. Divoky2, 1Zoology Department, University of 
Manitoba, Winnipeg, MB R3T 2N2 CANADA, umharter@cc.umanitoba.ca 2 Institute of Arctic Biology, 
University of Alaska Fairbanks, Fairbanks, AK 99775-7000 
 
   Annual variation in seabird breeding success has frequently been associated with shifts in prey type. 
Quantifying the effects of intra-seasonal shifts is more complicated, but analyzing these shifts allows 
unique examination of short-term variation in the supporting marine ecosystem.  Cooper Island’s Black 
Guillemots that previously relied on ice-associated Arctic cod (Boreogadus saida) now must switch prey 
sources during chick provisioning as record decreases in summer pack ice require foraging in ice-free 
waters.  During 2005, we quantified chick growth by daily weight measurements of all chicks at the 
colony (n= 198) and quantified daily species composition of prey fed to chicks.  Using the linear growth 
phase (6 - 20 days) for all chicks we calculated the mean daily mass-gain for the season and mean mass-
gain anomaly each day of the breeding season.  The percentage of cod delivered to chicks was the best 
predictor of daily mass-gain anomaly.  This relationship indicates that the Cooper Island Guillemot 
population is likely ice obligate.  Guillemots delivered cod almost exclusively when ice was within the 
foraging range (40km); however, once the foraging range was ice-free, a higher percentage of poorer-
quality benthic prey was delivered to chicks. Breeding success, however, remained comparatively high in 
2005 (0.5 fledges/egg) compared with previous years (0.2 fledges/egg in 2002-04). Strong southwesterly 
winds were associated with sea ice retreat outside the foraging range and negative daily mass anomalies.  
We are making strong inferences into the foraging ecology of guillemots with the ultimate goal of 
comprehending the mechanisms underlying sea ice retreat, dietary shifts, and breeding success. 
 
SEABIRDS AS INDICATORS OF THE MARINE ECOSYSTEM: A PERSPECTIVE FROM 
COLONY-BASED MONITORING IN ALASKA 

Scott A. Hatch, U.S. Geological Survey, Alaska Science Center, 1011 East Tudor Road, 
Anchorage, AK 99503 USA, scott_hatch@usgs.gov 

   Thirty years of seabird monitoring in Alaska support a few principles for using birds as indicators of 
their environment. Because it is generally impossible to set up relevant experiments, it is important to use 
a comparative approach on species selected for the diverse ways in which they sample the environment: 
inshore versus offshore foragers, divers versus surface feeders, and planktivores versus fish eaters. Within 
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those categories, it is important to control for genetics and ecological niche by targeting species that can 
be monitored concurrently over a wide geographic range. Several kinds of numerical analysis are well-
suited for quantifying the relevant effects: key factor analysis, sensitivity analysis, and concordance 
analysis. Adult survival is a parameter that integrates much of what the individuals of a population 
experience throughout the annual cycle, but to interpret the data it is important to know where the birds 
from a given colony go in winter. The best examples of value-added monitoring are cases where seabirds 
have been employed as fish samplers. To realize fully the value of seabirds as indicators of the marine 
ecosystem, it is essential to collate the distilled results of monitoring in a single repository (read Pacific 
Seabird Monitoring Database). Hatch's top ten list of seabirds to include in a synoptic program of 
monitoring intended to capitalize on seabirds as indicators (North Pacific outside the tropics): northern 
fulmar (Fulmaus glacialis), Leach's storm-petrel (Oceanodroma leucorhoa), fork-tailed storm-petrel (O. 
furcata), pelagic cormorant (Phalacrocorax pelagicus), black-legged kittiwake (Rissa tridactyla), 
common murre (Uria aalge), pigeon guillemot (Cepphus columba), Cassin's auklet (Ptychoramphus 
aleuticus), rhinoceros auklet (Cerorhinca monocerata), and tufted puffin (Fratercula cirrhata). 
 
DIET AND TROPHIC POSITION OF LEACH’S STORM-PETREL (OCEANODROMA LEUCORHOA) 
DURING BREEDING AND MOULT INFERRED FROM STABLE-ISOTOPE ANALYSIS OF 
FEATHERS 
 
April Hedd*, and William A. Montevecchi, Cognitive and Behavioural Ecology Programme, Departments 
of Psychology and Biology, Memorial University of Newfoundland, St. John’s, Newfoundland, Canada 
A1B 3X9, ahedd@mun.ca 
 
   Naturally occurring stable isotopes in the tissues of migratory animals can provide year-round 
information on diet composition, trophic position and foraging location. We investigated temporal, sex- 
and age-related variation in the diet and trophic position of Leach’s storm-petrel (Oceanodroma 
leucorhoa) at the species’ largest colony on Baccalieu Island, Newfoundland. We combined conventional 
dietary sampling (2002) with stable isotopic analysis of nitrogen (δ15N) and carbon (δ13C) in feathers of 
adults and chicks (2001-2002). Toward the end of chick-rearing, nestlings are fed mainly fish (> 80% by 
mass) from the Family Myctophidae, that are available from deep, offshore waters. The remainder of the 
diet consisted largely of shallow water hyperiid amphipods (Hyperia galba) which parasitize scyphozoan 
jellyfish in the vicinity of the colonies. δ15N values in feathers grown during summer at the breeding 
colony were similar between years for adults and chicks, but they differed between age-classes in 2001 
when chicks occupied higher trophic level (TL; 3.4 vs. 3.2), presumably because their diet contained 
more fish. δ13C values in feathers grown at the colony were, however, lower for chicks than adults, and 
we attribute this to differential consumption of H. galba. Measured δ13C values for H. galba were low (-
20.7 ± 0.6‰) and its nearshore distribution would facilitate easy collection by adults returning inshore to 
feed chicks. For adults, there were no sex differences in concentrations of either isotope during the 
breeding season. δ15N concentrations were significantly higher in feathers grown in summer than in those 
grown during mid-moult (primaries 4 and 7), indicating increased consumption of crustaceans in winter. 
δ13C concentrations in adult primary feathers were relatively enriched, consistent with a general 
movement of post-breeding birds toward warmer, tropical waters. We observed variation in δ13C 
concentration among adult primary feathers that indicated annual-level variation in Leach’s storm-petrel 
migration. By combining conventional and chemical analyses, we provide some of the first insights into 
the year-round ecology of the smallest and most abundant seabird breeding in eastern North America. 
 
EFFECTS OF BOAT DISTURBANCE ON SEABIRDS OFF WESTERN VANCOUVER ISLAND, 
BRITISH COLUMBIA 
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Nathan T. Hentze*, Robert A. Ronconi and Alan E. Burger, Department of Biology, University of 
Victoria, Victoria, British Columbia, V8W 3N5, Canada; nhentze@uvic.ca 
 
 
   Human disturbance can often have negative fitness effects on nesting seabirds, but we know little about 
the effects of boat disturbance on foraging birds. The effects of disturbance may be particularly disruptive 
in years when birds are stressed due to poor oceanographic conditions or reduced foraging opportunities. 
From May to August 2005 we measured the responses of seabirds to approaches by small boats off the 
coast of Pacific Rim National Park Reserve, Vancouver Island, B.C. Responses of Marbled Murrelet 
(Brachyramphus marmoratus), Common Murre (Uria aalge), Rhinoceros Auklet (Cerorhinca 
monocerata) and Pelagic Cormorant (Phalacrocorax pelagicus) were observed. We recorded distance 
from the boat, angle of approach, group size, and categorized responses as no reaction, dive or flush. 
Analyses included variables of boat speed, time of day, location, and environmental conditions (e.g., sea 
state, wind speed and direction, cloud cover). Species, distance from boat, angle of approach, and sea 
state had significant effects on bird reactions. Species differed in their type of reaction and tolerance to 
approach. Pelagic Cormorants were most sensitive, usually flushing and reacting at greater distances than 
the Alcidae. Alcids frequently showed no reaction to approaching boats, with Common Murre being most 
tolerant. All species showed increasing frequency of dive and flush responses with closer and more direct 
boat approaches. Prey availability may also influence bird responses to disturbance, thus future analyses 
will examine bird tolerance to boats with respect to local prey densities. 
 
DO PELAGIC SEABIRDS USE EARLY-SEASON PHYSICAL ENVIRONMENTAL CUES TO 
MAKE OPTIMAL EGG-LAYING DECISIONS?  
 
Mark Hipfner*1, Laura McFarlane-Tranquilla1, and BriAnne Addison2, 1Centre for Wildlife Ecology, 
Simon Fraser University and the Canadian Wildlife Service, RR#1 5421 Robertson Rd., Delta, BC, V4K 
3N2 Canada, mark.hipfner@ec.gc.ca; 2Department of Biology, University of Missouri at St. Louis, 8001 
Natural Bridge Rd., St. Louis, MO 63121 USA 
 
   Avian breeding is timed so that the most energetically demanding reproductive phase, chick rearing, is 
matched to the seasonal peak in food availability. Within that evolutionary construct, female birds are 
expected to fine-tune egg production to conditions in that year, based on early-season physical 
environmental cues that predict future feeding conditions. To what extent do marine birds make breeding 
decisions based on environmental cues? To address this question, we experimentally removed eggs from 
early-laying Cassin’s Auklets Ptychoramphus aleuticus and Rhinoceros Auklets Cerorhinca monocerata 
at Triangle Island, British Columbia, in four extremely variable years (2002-2005). If females base their 
relaying decision on environmental cues, we predict that: (1) few birds will relay in years of poor 
breeding success among controls; (2) few birds will relay in years in which key prey species (the copepod 
Neocalanus cristatus for Cassin’s Auklets, and Pacific sandlance Ammodytes hexapterus for Rhinoceros 
Auklets) are  not abundant in control chick diets; and (3) similar (high) proportions of relaid eggs will 
result in fledged chicks. None of these predictions was supported. Across four years, and two study 
species, relaying rates were uniformly high (90-100%), despite marked variation in (1) breeding success 
(8-68%) and offspring fledging mass among controls; and (2) abundance of key prey species in control 
chick diets. Moreover, (3) annual success of relaid eggs was highly variable (0-70%). Thus, there was no 
evidence that Cassin’s or Rhinoceros auklets based their egg-laying decisions on early-season physical 
environmental cues. 
 
USING STABLE ISOTOPE MEASUREMENTS OF SEABIRDS AS INDICATORS OF MARINE 
ENVIRONMENTS: GOOD NEWS AND BAD 
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Keith A. Hobson, Environment Canada, 11 Innovation Blvd., Saskatoon, Saskatchewan, Canada, S7N 
3H5, Keith.Hobson@ec.gc.ca 
 
     The measurement of stable isotope composition of tissues of seabirds has been shown to indicate 
seabird trophic level and, in some cases, diet. This technique can also supply information on relative 
inputs of prey derived from inshore or benthically linked vs. offshore or pelagically linked food webs. 
More recently, sources of nutrients to reproduction have been established through isotopic tracing 
techniques linking diet and reserves of laying females with their egg macronutrients. Other areas of 
interest involve the possibility of delineating origins of migratory species during the non-breeding season. 
The combination of stable isotope and contaminants assays has also provided key information of the 
behavior and fate of toxins in marine environments. The integrative nature of the isotope technique and 
the possibility of combining analyses from various tissue types means that this approach represents a 
powerful tool to assist in the use of seabirds as indicators of marine environments, especially when 
combined with conventional dietary analyses, trace element and fatty acid assays. However, there are 
drawbacks to the technique. Only in simple food webs can quantitative estimates of individual prey be 
estimated. A key factor usually missing from current applications is knowledge of how isotopic profiles 
within marine food webs can change temporally and spatially. Studies must now address these data gaps 
and new emphasis should be placed on retrospectively interpreting archived materials and on establishing 
long-term isotopic datasets of both seabirds and their prey at key locations. 
 
HOW CAN WE PREDICT EFFECTS OF HABITAT CONSERVATION ON MARBLED MURRELET 
POPULATIONS? 
 
Scott Horton, Washington State Department of Natural Resources, Forks, WA 98331 USA, 
scott.horton@wadnr.gov 
 
   Credible wildlife conservation programs are based on integrated understanding of population processes 
and mechanisms that link them to habitat or other environmental influences. Existing information 
provides the basis to link Marbled Murrelet populations to the amount and condition of forest nesting 
habitat: radar studies relate murrelet numbers to habitat area; radiotelemetry studies relate inland behavior 
with reproductive status; observational and experimental studies suggest mechanisms relating habitat 
characteristics to vital rates; and demographic data from murrelets and other alcids have been used to 
project population trends. I expanded a radar-based model predicting carrying capacity (K) and adapted 
an existing Leslie Matrix murrelet population model to incorporate influences of habitat on population 
growth (lamda), in order to inform ongoing conservation planning for State Forests in Washington. My 
objectives were not to predict actual population performance, but to use existing information and theory 
to rank spatially-explicit forest management scenarios according to their relative influence on murrelet 
populations. Regional context determined how State Forests influenced K, with a predicted 54% increase 
compared with a 5% increase on the Olympic Peninsula where habitat on federal lands is abundant. I 
modeled influences of habitat quality, as mediated by fragmentation, on nesting and fledging rates in 
southwest Washington. In two alternative views of fragmentation effects, conservation efforts on State 
Forests in southwest Washington did not alter region-wide lamda from 0.95, but was predicted to increase 
in State Forests to 0.97. These predictions have been useful in fashioning explicit conservation plans at 
multiple spatial scales, from small watersheds to statewide, i.e., southwest Washington vs. Olympic 
Peninsula. 
 
ALTERNATIVE VIEWS OF LANDSCAPE-LEVEL INFLUENCES ON MARBLED MURRELET 
NESTING AND NEST SUCCESS: IMPLICATIONS FOR CONSERVATION 
 
Scott Horton*1, Danielle Prenzlow Escene2, Weikko S. Jaross2, and Chris Snyder2, 1Washington State 
Department of Natural Resources, Forks, WA 98331 USA scott.horton@wadnr.gov, 2Washington State 
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Department of Natural Resources, 1111 Washington St. SE, PO Box 47016, Olympia, WA 98504-7016 
USA 
 
   Predation at Marbled Murrelet nests appears to be more frequent in forests fragmented by logging and is 
hypothesized to be a major threat to their populations. In addition to reducing nest success, predation may 
also lead to breeding dispersal by unsuccessful nesters further detracting from the quality of impacted 
nesting habitat. Two prevailing, non-exclusive views of mechanisms influencing predation on murrelet 
nests are that predation rates are a function of: 1) complex, broad-scale processes that affect the predator 
community; or 2) proximity to high-contrast edges due to increased predator abundance and/or visibility 
of nests. The Washington State Department of Natural Resources (DNR) is developing a conservation 
strategy for state forests which intends to contribute to the support of abundant, stable murrelet 
populations. Objective estimates of potential landscape-level influences on the quality of nesting habitat 
can help develop and evaluate this strategy. We estimated forest cover using current and projected future 
forest inventory for DNR-managed lands and classified satellite imagery on nearby ownerships. We 
evaluated potential landscape-level influences on nest predation in spatially-explicit analyses and 
considered relative effects on murrelet populations by assuming mechanistic links with nesting rates and 
nest success. Predictions of the alternative views sometimes differed. Considering seven broad 
alternatives for sustainable forest management, only one was predicted to be among the three with lowest 
predation risk in both views. These analyses suggested management approaches expected to provide 
greater security for existing and restored nesting habitat as well as improve the economic efficiency of the 
strategy. Explicit predictions of population outcomes can provide a basis for adaptive management of 
DNR’s conservation strategy. 
 
THE IMPACT OF ECONOMIC GROWTH ON SEABIRDS AS INDICATORS OF SUSTAINABLE 
OCEAN MANAGEMENT: A FIRST REVIEW 
 
Falk Huettmann, EWHALE lab, Inst. of Arctic Biology, Biology and Wildlife Dept., University of 
Alaska-Fairbanks, Fairbanks AK 99775 USA 
 
   Many seabird species can serve as indicators of the ocean; they offer an alternative view as a valid 
performance measure for the effectiveness of ocean and fish management. The quality of seabird habitat 
is also a direct reflection of the ‘hinterland’ located upstream, which is affected by how humans use the 
land. Many independent sources and indicators show clearly that these habitats and its resources are 
degrading on a massive and global scale, thus, our use of land- as well as seascapes is not  sustainable, 
yet. This becomes very obvious when investigating marine plastic pollution, toxicology, hidden oil 
pollution, seafloor dredging, global fisheries, and biodiversity loss. Seabirds do not only respond with 
declines and endangerment such as the charismatic Albatross (19 out of 21 species are endangered), but 
some seabirds increase beyond what was known in human history. For example, Glaucous-winged Gulls 
in British Columbia have tripled over the last 20 years, and Atlantic Northern Gannets populations are 
'exploding'. My review indicates that these population declines on one hand, and explosions on the other, 
usually reflect a loss in ecological habitat integrity as a direct response to human economic activities in 
the ocean and hinterland as a function of economic growth. A spatial modeling approach is proposed how 
these cumulative effects can be taken into account when harvesting ocean resources. 
 
ESTIMATING “ODDS” OF MARBLED MURRELET NESTING HABITAT 
 
Mark H. Huff*1, Martin G. Raphael2, Sherri L. Miller3, S. Kim Nelson4, Jim Baldwin5, Richard Young1, 
and Martin Brown6. USDI. Fish and Wildlife Service, 911 NE 11th Ave., Portland, OR 97232 USA, 
mark_huff@fws.gov; 2USDA Forest Service, Pacific Northwest Research Station, 3625 93rd Ave. SW, 
Olympia WA 98512 USA; 3USDA Forest Service, Pacific Southwest Research Station, Redwood 
Sciences Laboratory, 1700 Bayview Dr., Arcata, California 95521 USA; 4Oregon State University, 
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Oregon Cooperative Fish and Wildlife Research Unit, 104 Nash Hall, Department of Fisheries and 
Wildlife, Corvallis, OR 97331 USA; 5USDA Forest Service, Pacific Southwest Research Station 800 
Buchanan Street, West Annex Building, Albany, CA 94710 USA; 6Synthesis Research and Analysis, 
5826 SE Hawthorne Blvd., Portland, OR 97125 USA 
 
   Our approach to modeling Marbled Murrelet (Brachyramphus marmoratus) nesting habitat in 
Washington, Oregon, and northern California tiered from two questions: (1) What attributes best predict 
murrelet nesting habitat? (2) What is the amount of potential nesting habitat on U.S. Forest Service and 
Bureau of Land Management land? We used existing Marbled Murrelet survey data to randomly select 
and locate occupied and absent sites from which we collected habitat information. The habitat 
information was used to make predictions about nesting habitat by developing logistic regression 
equations and to estimate odds ratios of 2,765 vegetation inventory grid locations as potential nesting 
habitat based on vegetation and spatial data characteristics of individual grid locations. Odds ratios of the 
grid locations, transformed to a -1 to 1 scale, served as a habitat suitability index. Combining the 
inventory grid’s predictive capabilities with the odds ratios, we estimated the amount of federal land in 
four habitat suitability classes at varying analysis scales (e.g., physiographic province and land 
allocation). Only 13 percent of the U.S. Forest Service and Bureau of Land Management land had odds 
ratios that were equal to or exceeded that of known occupied nesting habitat (i.e., our high suitability 
class), totaling about 240,000 ha. By physiographic province, the largest amount of high suitability 
nesting habitat was in the Oregon Coast Range and Olympic Peninsula. Washington had the highest 
proportion of high suitability nesting habitat in federal reserves, 16.9 percent.  Our experimental approach 
offers some new options for monitoring long-term habitat status and trends on federal lands. 
 
POST BREEDING MOVEMENTS AND FISHERIES OVERLAP OF BLACK-FOOTED ALBATROSS 
(2004 - 2005) 
 
 K. David Hyrenbach 1, Cheryl Baduini 2, Michelle Hester 3, Carol Keiper 3, Hannah Nevins* 3,4, and Josh 
Adams 5; 1 School of Aquatic and Fishery Sciences, University of Washington, Seattle, WA 98195, USA; 2 

Claremont Colleges, Keck Science Center, Claremont, CA 91711, USA; 3 Oikonos, P.O. Box 979, 
Bolinas, CA 92924, USA, hannah@oikonos.org; 4 Moss Landing Marine Laboratories, Moss Landing, 
CA 95039, USA; 5 US Geological Survey, Western Ecological Research Center, Vallejo, CA USA 
 
   The Black-footed Albatross (Phoebastria nigripes) is susceptible to bycatch in domestic and foreign 
longline fisheries across the North Pacific Ocean. Although large population declines have been projected 
using fishing effort and bycatch estimates, little is known about movements and threats faced by 
individual albatross at-sea, especially during their post-breeding dispersal. We used ARGOS satellite 
tracking to investigate Black-footed Albatross distribution, habitat-use, and overlap with longline 
fisheries. We tagged 18 birds within Cordell Bank National Marine Sanctuary, California during 2004 and 
2005. Genetic analyses revealed all birds were of central Pacific origin (Hawaii) and the sex-ratio was 
equal.  Birds were tracked for a total of 748 albatross days and individual deployments ranged from 22 to 
57 days. We estimated longline effort within the albatross post-breeding movement range using total 5° x 
5° fishing effort statistics for Hawaiian, Korean, Taiwanese, and Japanese fleets compiled by the Oceanic 
Fisheries Program. We calculated proportional overlap and used rank correlation to evaluate spatial 
association between the tracked albatross and summertime longline effort.  All birds ventured outside of 
the US EEZ, with one traveling to Hokkaido (Japan), >7,300 km from the tagging site. Overall, five birds 
traveled west of the international dateline, and three birds ventured into territorial waters of four other 
nations (Canada, Japan, Mexico, and Russia).  On average, birds spent >50% of their time in high seas  
Our results indicate that post-breeding Black-footed albatross do not remain within California waters, but 
range widely across areas targeted by pelagic longline fisheries from multiple nations. 
 
BERING ECOSYSTEM STUDY PROGRAM (BEST) 
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K. David Hyrenbach 1, George L. Hunt, Jr 1, Phyllis J. Stabeno 2 and Jeffrey J. Napp 3,     1 School of 
Aquatic and Fishery Sciences, University of Washington, Seattle, WA 98195, USA; 
khyrenba@u.washington.edu; 2 Pacific Marine Environmental Laboratory, NOAA, Seattle, USA; 3 

National Marine Fisheries Service, NOAA, Seattle, USA  
 
 The eastern Bering Sea generates more than 40 % of all commercial fish and shellfish landings in 
the United States, provides subsistence foods used by Alaska residents, and is home to vast numbers of 
marine birds and mammals. 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. A new integrated Bering Ecosystem Study (BEST) will be implemented 
starting in the spring of 2007. The overarching scientific question to be addressed by this research 
program is: How will climate change affect the ecosystems of the Bering Sea? The fundamental goal of 
BEST is to develop a mechanistic understanding of how climate change will affect the marine ecosystems 
of the eastern Bering Sea, the sustainable uses of its resources, and the economic, social and cultural well-
being of the people who depend on them. Within this end-to-end context, areas of inquiry within the 
BEST field work and modeling efforts will include the role of external forcing factors, biophysical 
coupling, and forecasting the effects of changes in climate on the productivity of eastern Bering Sea 
marine ecosystems. Understanding the underlying processes responsible for ecosystem responses to 
climate variability is essential for providing good stewardship and effective management of the Bering 
Sea, its resources and ecosystems. For more information on the BEST program, please visit ARCUS 
(http://www.arcus.org/Bering/) and the University of Washington’s School of Aquatic and Fishery 
Sciences (http://www.fish.washington.edu/people/hunt/) web-sites. 
 
MARINE BIRD COMMUNITIES AT-SEA AS INDICATORS OF SPATIAL AND TEMPORAL 
OCEANOGRAPHIC VARIABILITY 
  
K. David Hyrenbach* and George L. Hunt, Jr., School of Aquatic and Fishery Sciences, University of 
Washington, Seattle, WA 98195, USA; khyrenba@u.washington.edu

 
   Assessing the value of seabirds as indicators of ocean processes requires an understanding of their scale 
dependent response to the physical and biological patterns in their environment.  Marine bird distributions 
and community structure are influenced by oceanographic variability at multiple spatial and temporal 
scales (Hunt & Schneider, 1987).  Over macro-mega scales (1000s km) seabird assemblages are related to 
large-scale productivity and circulation patterns. More productive ocean regions sustain higher overall 
seabird densities, and a disproportionate amount of diving species with high energetic requirements.  
Conversely, low productivity areas sustain impoverished avifauna dominated by surface-foraging and 
plunging species with low energetic requirements.  Over smaller coarse - meso scales (1 – 100s km), 
marine bird communities are influenced by the location of breeding colonies and by physical processes 
that aggregate and make prey available close to the surface. These ecological patterns suggest that distinct 
seabird assemblages are adapted to exploit specific marine environments and prey types within particular 
oceanic water masses and habitats.  Herein, we review the influence of scale dependent processes in the 
physical and biological environment of seabirds.  We first update the conclusions outlined by Hunt & 
Schneider (1987) thirty years ago.  Using this conceptual foundation, we discuss the relevance of marine 
bird surveys for monitoring physical and biological processes at-sea, including water mass distributions, 
ocean productivity, prey dispersion, and changing ecosystem structure. 
 
SEABIRD INFORMATION NETWORK (SIN) - THE TIME HAS COME  
 
David B. Irons*1, Christoph Zockler2, G. Vernon Byrd3, Jim Reid4, and Bill Sydeman.5 1U.S. Fish and 
Wildlife Service, 1011 East Tudor Road, MS 341, Anchorage, AK 99503 USA, david_irons@fws.gov; 
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2United Nations Environmental Program-World Conservation Monitoring Centre, 219 Huntingdon Road, 
Cambridge CB3 0DL, UK; 3 U.S. Fish and Wildlife Service, Alaska Maritime National Wildlife Refuge, 
95 Sterling Highway, Suite 1, Homer, AK 99503 USA; 4 Joint Nature Conservation Committee, 7 Thistle 
Place, Aberdeen AB10 1UZ  Scotland, UK. 5Point Reyes Bird Observatory, 4990 Shoreline Highway, 
Stinson Beach, CA 94970, USA 
 
   The Seabird Information Network (SIN) is a simple web-based information network that will provide 
immediate information on seabird productivity, especially breeding failures. The idea is to provide a 
method for seabird researchers to share information directly upon coming out of the field. On the PSG 
website after filling out a short registration form with the colony location, etc., it would require two clicks 
of the mouse to put your information on the web. It could then be compared to other sites up and down 
the coast and even from different oceans. The first click would select the species of seabird and the 
second click would select a relative productivity level for each colony: high, medium, low, or zero. As 
soon as you entered the information, a colored dot would appear on a web-based map.  For example, if 
Alaska had a good year for Common Murres (Uria aalge) and the west coast had a bad year, Alaska 
would be speckled with green dots and the west coast would be speckled with red dots. This would 
provide an immediate picture of how seabirds were doing and how widespread a breeding failure might 
be. This information would be of interest to seabird researchers, the media and fisheries and 
oceanography people who are starting to appreciate seabirds as indicating change in the marine 
ecosystem. The United Nations Environmental Program - World Conservation Monitoring Centre in 
Cambridge, England has agreed to create the website for SIN as part of the Circumpolar Biodiversity 
Monitoring Program. Potential countries that will be involved are US, Canada, Mexico, Russia, Japan, 
Korea, Greenland, Iceland, Faroe Islands, UK, Norway, Sweden, and Finland. 
 
ANALYSES OF DIET FOR CHICKS AND ADULTS OF RHINOCEROS AUKLETS USING BILL-
LOADS, STOMACH CONTENTS AND STABLE ISOTOPE RATIO 
 
Motohiro Ito*1, Hiroshi Minami2, and Yutaka Watanuki1

1Graduate School of Fisheries Sciences, Hokkaido University, 3-1-1, Minato, Hakodate, Hokkaido, 041-
8611, JAPAN, m-ito@fish.hokudai.ac.jp; 2National Research Institute of Far Seas Fisheries, 5-7-1 
Shimizu, Shizuoka, 424-8633, JAPAN 
 
   Prey and its availability are known to affect breeding performance of seabirds including growth and 
survival of chicks and body condition of adults. Diet for seabird chicks is often surveyed since it is easily 
collected, though that of adults has not been analyzed often. We investigated diet for chicks and adults of 
Rhinoceros Auklet (Cerorhinca menocerata) using stomach contents and plasma stable isotope ratio 
(δ13C, δ15N) of blood sample of breeding adults, and bill-loads for chicks at Teuri Island, Japan in 2004 
and 2005. Based on stomach contents collected by water off-loading technique, adults mainly fed on krill 
(Thysanoeessa spp.) during egg-laying and incubation. During early chick-rearing period stomach 
contents of adults and bill-loads for chicks were mainly comprised of 0+ sandlance (Ammodytes 
personatus) and juvenile Atka mackerel (Pleurogrammus azonus). In mid chick-rearing period, diet for 
both adults and chicks switched to anchovy (Engraulis japonicus). Stable isotope ratio also indicated that 
adults fed on prey of lower trophic level during egg-laying and incubation than they did during chick-
rearing. We conclude that diet types of adults shifted seasonally but did not differ from that for chicks 
during chick-rearing period. These dietary shifts presumably due to the seasonal change in the prey 
availability. Our study indicates the necessity of the monitoring of diet during egg-laying and incubation 
period in alcids that could not be detected using conventional chick diet analysis. 
 
USING FATTY ACIDS TO STUDY TROPIC PATHWAYS AND DIETS IN SEABIRDS: 
QUALITATIVE AND QUANTITATIVE ANALYSES 
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Sara J. Iverson*1,2 and Alan M. Springer2, 1Department of Biology, Dalhousie University, Halifax, Nova 
Scotia B3H 4J1 Canada, Sara.Iverson@Dal.Ca; 2Institute of Marine Science, University of Alaska 
Fairbanks, Fairbanks, AK 99775 USA 
 
   The dynamics of predator-prey relationships, the structure of food webs, and the foraging behavior of 
individuals are critical to understanding animal ecology, interactions of predators with their environment, 
and effects of environmental variability on ecosystems. Like other top predators, seabirds are good 
samplers of prey populations, and their diets provide information about lower trophic levels over a range 
of spatial and temporal scales. Various methods have been employed to study seabird diets, the most 
recent of which uses fatty acids (FAs). This technique relies on the diversity of FAs and patterns in 
marine organisms, coupled with narrow limitations on their biosynthesis, properties of digestion in 
monogastric animals, and the prevalence of large lipid reservoirs in many predators. Through a 
combination of controlled feeding trials, field studies, and a traditional approach for estimating diet, and 
using calibration methods that account for metabolism of specific FAs, we have validated the use of FA 
signatures for estimating diets of free-ranging seabirds. Results were consistent with variable habitat 
structure and other aspects of seabird ecology. Nevertheless, while we can measure both diet and 
nutritional quality of prey using FA analysis, the time frame the diet represents, the ability to resolve 
differences in FA signatures between certain prey, and the magnitude of temporal and spatial variability 
in FAs of individual prey species remain less clear. The nature of what seabirds can tell us about their 
ecosystems will likely depend on the foraging behavior of particular species and the complexities of the 
ecosystem they occupy. 
 
SCENARIOS-BASED ANALYSIS FOR MARBLED MURRELET NESTING HABITAT IN 
COASTAL LOWLANDS OF SOUTHWEST WASHINGTON STATE 
 
Weikko S. Jaross*1, Peter Harrison1, Mike Bowering2, and Paula Swedeen3, 1Washington State 
Department of Natural Resources, 1111 Washington St. SE, PO Box 47016, Olympia, WA 98504-7016 
USA, weikko.jaross@wadnr.gov, 2 D.R. systems inc. 2599 McCullough Road Nanaimo, B.C. Canada 
V9S 4M9, 3Washington State Department of Fish and Wildlife, 600 Capitol Way North, Olympia, WA 
98501-1091 USA 
 
   October 2004, the Washington State Department of Natural Resources (WADNR) completed a 3-plus 
year scenario-based analysis of wide-ranging strategies and broadly defined silvicultural pathways that 
assessed the spatial and temporal impacts of achieving sustainable forest management across western 
Washington forested state trust lands. An emphasis had been placed on stand structure development for 
riparian and high quality Northern spotted owl (Strix occidentalis) nesting habitats. Economic, social and 
ecological outcomes were uncertain, so modeling enabled a forum for examining scenarios before actions 
were taken; i.e., illustrating competing approaches and quantifying possible risks of creating complex 
structures from simple-structure dominated landscape. The WADNR is developing a long-term 
conservation strategy for the marbled murrelet (Brachyramphus marmoratus), which intends to contribute 
to the support of abundant, stable murrelet populations. Carrying capacity and nest success given 
abundance and patterns of stand structure development were key concepts introduced during this process. 
The scenarios were reexamined post-hoc in the Sitka spruce (Picea sitchensis) and western hemlock 
(Tsuga heterophylla) coastal lowlands, focusing on pathways for murrelet nesting habitat. This landscape 
is mostly simple-structured hemlock susceptible to blow-down, originating from decades of clear cutting 
and broadcast burning. In this windstorm environment, foresters will be asked to promote wind firmness 
and understory development with an objective of achieving complex multi-canopy structures and nesting 
platforms in large tall trees having deep broad crowns. This will have bearing on efficient and effective 
structure regeneration, gap creation and individual-tree and group-tree selection. As a general conclusion, 
the simulations demonstrated active management increased the certainty of entering the habitat window 
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and minimized nest predation. The analysis was encouraging in terms of achieving sustainable forest 
management in the coastal lowlands of southwest Washington State. 
 
PREDICTING PLATFORM ABUNDANCE AND CANOPY COMPLEXITY FOR MARBLED 
MURRELET NESTING HABITAT IN COASTAL LOWLANDS OF SOUTHWEST WASHINGTON 
STATE 
 
Weikko S. Jaross*1, Peter Harrison1, and Martin Raphael2, 1Washington State Department of Natural 
Resources, 1111 Washington St. SE, PO Box 47016, Olympia, WA 98504-7016 USA, 
weikko.jaross@wadnr.gov, 2 U.S. Forest Service, Forestry Sciences Laboratory, 3625 93rd Ave. SW, 
Olympia, WA 98512 USA 
 
   In the Sitka spruce (Picea sitchensis) and western hemlock (Tsuga heterophylla) dominated coastal 
lowlands of southwest Washington State, the Washington State Department of Natural Resources 
(WADNR) applied platform and canopy stratum models developed in the mid-1990’s to its forest 
inventory where marbled murrelet (Brachyramphus marmoratus) habitat relationship studies and surveys 
were conducted. The tree per acre values of diameter distributions from forest inventory polygons that 
coincided with survey sites were adjusted and then combined using a weighted acreage calculation. The 
platform and canopy stratum models were then applied by survey site. Observed platform abundance in 
sites closer to marine waters were near the upper bound of the platform model confidence interval, 
whereas sites further up the Columbia River were near the lower bound. The parabolic form of the 
platform model suggested more platforms in smaller trees and fewer in the mid diameter range than 
expected. The causes of the West to East platform phenomena are unknown. The canopy stratum model 
generally agreed with observations of single and multi-canopies. However, improved predictions are 
desirable. So other canopy modeling techniques are being investigated. The models were extended to 
murrelet survey sites where tree data had not been collected during the habitat relationship studies. The 
predictions supported logistic regressions of probabilities of murrelet occupancy. These were important 
steps in developing a conservation strategy in the coastal lowlands of southwest Washington, which 
intends to contribute to the support of abundant, stable murrelet populations. 
 
USING LIDAR TO DERIVE CANOPY STRUCTURES TO ESTIMATE HABITAT POTENTIAL FOR 
MARBLED MURRELETS IN COASTAL LOWLANDS OF SOUTHWEST WASHINGTON STATE 
 
Weikko S. Jaross*, Peter Harrison, Chris Snyder, and Rebecca Niggemann, Washington State 
Department of Natural Resources, 1111 Washington St. SE, PO Box 47016, Olympia, WA 98504-7016 
USA, weikko.jaross@wadnr.gov 
 
   Large tall trees and deep broad crowns in the Sitka spruce (Picea sitchensis) and western hemlock 
(Tsuga heterophylla) dominated coastal lowlands of southwest Washington State were identified as a-
priori biological components of moderately to highly attractive marbled murrelet (Brachyramphus 
marmoratus) nesting habitat. A post-hoc review of habitat relationship studies conducted in the mid-
1990’s suggested that complex canopies of larger spruce, hemlock and western red cedar (Thuja plicata) 
trees closer to marine waters had greater platform diversity and abundance, and supposedly provided 
egress to and from nesting platforms, and concealment from predators. In occupied sites, the Washington 
State Department of Natural Resources’ (WADNR) forest inventory suggested a typical frequency of four 
to five of these tree types per acre and no more than 15 per acre. Sites having more large trees per acre 
had shallower crowns, simpler canopies, and lower predicted occupancy probabilities. Further 
information about the canopy was unavailable because only limited crown measurements of dominant 
trees were collected and the predictions from an available canopy stratum model did not fully describe the 
phenomena observed by field biologists. Likely contributing to the disparity was the sparse inventory grid 
of sample plots that did not consistently coincide with random clumps of remnant wind-firm dominant 
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trees that survived storms and logging, or regenerated free-to-grow within otherwise young simple-
structured hemlock stands. LIDAR (Light Detection And Ranging), an emerging mapping technology, 
illustrated canopy complexity and located these rare phenomena with greater certainty. A Python-based 
geo-processing script calculated distances between vegetation and ground returns and identified them 
with stands. Histograms of vegetation heights illustrated varying development stages across a landscape 
of harvests, simple structures, and old growth. Furthermore, maps were produced that identified 
occurrences of complex canopies and clumps of large, tall trees and deep, broad crowns. Further field 
verification and exploration of LIDAR and terrain geo-processing techniques are in order as WADNR is 
developing a conservation strategy for state forests which intends to contribute to the support of abundant, 
stable murrelet populations. 
 
USING SPECIES AS AMBASSADORS FOR THE CONSERVATION OF MARINE BIODIVERSITY: 
THE MARINE SPECIES OF COMMON CONSERVATION CONCERN INITIATIVE. 
 
Aleria Jensen*1, Peter Hodum2, Kim Rivera3, Christina Fahy4, Cheryl Ryder5, David Mattila6, Alexis 
Gutierrez7, and Hans Hermann8.  1,3National Marine Fisheries Service (NOAA Fisheries), Protected 
Resources Division, PO Box 21668, Juneau, Alaska, 99802-1668 USA, aleria.jensen@noaa.gov; 4NOAA 
Fisheries, Protected Resources Division, 501 West Ocean Blvd, Long Beach, CA 90802-4213, USA; 
5NOAA Fisheries, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Bldg 4, Seattle, WA 
98115 USA; 6National Ocean Service, Hawaiian Islands Humpback Whale National Marine Sanctuary, 
726 South Kihei Rd, Kihei, Maui, 96753, USA; 7NOAA Fisheries, Office of International Affairs, 1315 
East-West Hwy, Silver Spring, Maryland, 20910, USA; 8Biodiversity Conservation Program, 
Commission for Environmental Cooperation, 393, rue St-Jacques Ouest, Bureau 200, Montréal (Québec), 
H2Y 1N9, Canada  
 
   The Marine Species of Common Conservation Concern (MSCCC) is a tri-national collaborative 
conservation initiative between the United States, Canada, and Mexico facilitated through the 
Commission on Environmental Cooperation (CEC), which was created by the North American 
Agreement for Environmental Cooperation. Between 2002 and 2005, the MSCCC working group 
(governments, NGOs, and marine conservation scientists) selected three pilot species of concern for 
development of North American Conservation Action Plans (NACAPs): the pink-footed shearwater 
(Puffinus creatopus), the North Pacific humpback whale (Megaptera novaeangliae), and the Pacific 
leatherback sea turtle (Dermochelys coriacea). These action plans prioritize agendas aimed to focus 
limited resources and ensure that cooperative actions taken for the conservation of species of common 
concern are based upon sound science and are targeted at priority actions. This cooperative approach to 
marine conservation serves as a model for other international efforts to protect both marine and terrestrial 
biodiversity at a continental scale. 
 
THIRTY YEARS OF NEST COUNT DATA REVEAL OPPOSING TRENDS AMONG PELICANS 
AND TERNS IN SOUTH CAROLINA 
 
Patrick Jodice*1, Lisa Ferguson1, Tom Murphy2, and Felicia Sanders2, 1USGS South Carolina 
Cooperative Fish & Wildlife Research Unit, Clemson University, Clemson, SC 29634 USA, 
pjodice@clemson.edu; 2 South Carolina Department of Natural Resources, Santee Coastal Reserve, P.O. 
Box 37, McClellanville, SC 29458 USA 
 
   We examined nest count data for Brown Pelicans (Pelecanus occidentalis), Royal Terns (Sterna 
maxima), and Sandwich Terns (Sterna sandvicensis) in South Carolina from 1969 to 2005. Each of the 
focal species experienced a substantial trend or change in nesting numbers during the study period. Nest 
counts of Brown Pelicans increased ca. six-fold from 1969 to 1989, but have declined steadily since that 
time. Nest counts of Royal Terns were highly variable between 1975 and 1990, but, like Brown Pelicans, 
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have declined steadily since that time. Sandwich Terns have experienced a substantial increase in nest 
numbers since 1975 and now are almost as numerous as pelicans in the state. Moderate to strong 
correlations in nest counts of Brown Pelicans and Royal Terns at the individual colony and statewide 
level compared to weak correlations between nest counts of Sandwich Terns and these two species 
suggest that the factors underlying nesting population trends are acting differentially among the three 
focal species. We reviewed a suite of hypotheses that may explain the differing trends we observed 
among species and suggest that erosion of a key nesting island, ectoparasitism, and changes in food 
availability are the most likely mechanisms underlying the trends we observed. Future research should 
include studies of diet, foraging ecology, and metapopulation structure. Management should focus on 
enhancing habitat protection. 
 
COMMON AND THICK-BILLED MURRE CHICK DIET AT THE GANNET ISLANDS, 
LABRADOR, 1981-2005: HOW DOES IT REFLECT LARGE-SCALE CHANGES IN THE MARINE 
ENVIRONMENT? 
 
Ian L. Jones* and colleagues, Atlantic Cooperative Wildlife Ecology Research Network, Department of 
Biology, Memorial University, St. John’s, NL, A1B 3X9 CANADA, ijones@mun.ca 
 
   Capelin Mallotus villosus and daubed shannies Leptoclinus (Lumpenus) maculatus make up most of 
murre chick diet at the Gannet Islands, Labrador (53º57’N 56º31’W). A study there during 1981-1983, 
led by Tim Birkhead, showed that Common Murre (Uria aalge) chicks were fed predominantly (80%) 
capelin, while Thick-billed Murre (U. lomvia) chicks were fed predominantly (60-70%) daubed shannies.  
During 1996-2005, we evaluated how changes in chick diet might be related to changing environmental 
conditions, using our long-term chick diet, murre flight directions, and travel time datasets as well as 
information concerning changes in abundance and distribution of capelin in the northwest Atlantic.  
Common Murre chicks received more daubed shannies than capelin in six of our ten study years, while 
Thick-billed Murre chicks received >90% daubed shannies.  Most chick meals were probably captured 
within 10 km of the colony and productivity remained high throughout the study.  Because we had no 
data concerning abundance and distribution of prey species near the Gannet Islands, we were unable to 
say whether diet reflected changing prey availability, prey preference by birds, or both. The proportion of 
capelin in Common Murre chick diet was not related to capelin abundance the nearest surveys off NE 
Newfoundland.  However, the proportion of capelin in Common Murre chick diet was positively 
correlated with the North Atlantic Oscillation index, declined following the period in the early to mid-
1990s when Labrador current water was unusually cold, and declined coincident with capelin moving to > 
200 m depth according to hydroacoustic surveys off NE Newfoundland. 
 
RELATIONSHIPS AMONG SURVIVAL, PRODUCTIVITY AND CLIMATE FOR WHISKERED 
AUKLETS (AETHIA PYGMAEA) BREEDING AT BULDIR ISLAND, ALASKA, 1992-2003 
 
Ian L. Jones*1, Fiona M. Hunter2, Gregory J. Robertson3, Jeffrey C. Williams4 and G. Vernon Byrd4, 
1Department of Biology, Memorial University of Newfoundland, St. John’s, NL, A1B 3X9 CANADA, 
2Dept of Animal and Plant Sciences, University of Sheffield, Sheffield, S10 2TN UK, 3Canadian Wildlife 
Service, 6 Bruce St., Mount Pearl, NL, A1N 4T3 CANADA, 4Alaska Maritime NWR, 95 Sterling Hwy, 
Suite 1, Homer, AK 99603 USA. 
 
   Annual survival rate and other demographic parameters of Whiskered Auklets (Aethia pygmaea) were 
measured at Buldir Island, western Aleutian Islands, Alaska during 1992-2003 to test for links among 
climate, age, productivity and survival.  We captured and recaptured 384 adult and 193 sub-adult (one 
year olds, known-age) birds as they arrived at the colony after dark during May and June (1,730 capture 
events).  The best fitting model indicated a lower initial survival rate over the first year following marking 
(0.704), and subsequent survival (mean 0.835) covarying with the Aleutian Low Pressure Index, with 
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higher survival in years with weak low pressure over the Aleutian Islands.  Annual survival rate varied 
from 0.726 in 1998-99 to 0.994 in 1994-95, rates similar to those previously reported for Least (A. 
pusilla) and Crested Auklets (A. cristatella).  Recaptures of known-age birds only indicated a lower local 
survival estimate over the first year following marking (age one to two years), with no other age-effects.  
Breeding propensity by age inferred from recaptures of birds with fully-developed brood patches that 
were originally marked as sub-adults (one year olds) indicated 53% breeding at age two, 94% breeding at 
age 3, 97% breeding at age 4 and 100% breeding thereafter. Productivity was positively correlated with 
survival over the preceding winter and with increasing sea surface temperature near Buldir. Taken 
together, our data indicate that Whiskered Auklet survival, productivity and population size covaried with 
continuous variation in large-scale climatic conditions, likely due to direct negative effects of stormy 
North Pacific weather. 
 
SURVEY OF THE LEAST AND CRESTED AUKLET COLONY NEAR SUGARLOAF HEAD, 
SEMISOPOCHNOI ISLAND, ALEUTIAN ISLANDS, ALASKA, IN 2004 
 
Ian L. Jones* and Jacques F. Marais  Department of Biology, Memorial University of Newfoundland, St. 
John’s, Newfoundland, A1B 3X9, ijones@mun.ca 
 
   The Least (Aethia pusilla) and Crested (A. cristatella) Auklet colony on the south-facing slopes of 
Sugarloaf volcano, Semisopochnoi Island, Aleutian Islands, Alaska (51º 53’N 179º 37’ E) is the second or 
third largest among nine such colonies of the Aleutians.  To evaluate its significance and to evaluate 
survey techniques, we mapped its geographical limits and density.  We recorded presence or absence and 
density of auklets and vegetation at 314 20 m2 plots, most randomly located within 100x100 m cells on a 
grid overlying the colony site.  We made GPS track lines along the colony boundaries, defined by 
outermost crevices.  Occupied area, not taking into account slope or unevenness of the terrain, was >1.9 
km2, (maximum width 2.8 km, extending 1.5 km inland and to 390 m asl), with >106 birds present, 
making it the second largest delineated Aleutian colony after Sirius Point, Kiska.  Apart from a small area 
of beach boulders, the colony (on basaltic lava flows from 150 – 250 years bp) had close to 100% 
vegetation cover, many breeding site openings resembled burrows.  About 250 pairs of Glaucous-winged 
Gulls (Larus glaucescens) nested within the auklet colony, likely colonists following fox removal in 
1997.  Least Auklets comprised > 90% of gull diet (from pellets).  Overgrowth by vegetation and intense 
gull predation worried us.  Our results underline the need for surveys of poorly-known Aleutian colonies 
such as Segula and Gareloi, and further indicate the significance of Kiska Island, which has the largest 
remaining patch of ideal auklet breeding habitat. 
 
THE DYNAMICS OF DOVEKIE DINING IN A HIGH ARCTIC POLYNYA 
 
Nina J. Karnovsky1*, and George L. Hunt, Jr.2, 1Pomona College, Biology Department, 175 W. 6th St., 
Claremont, CA 91711 USA, nina.karnovsky@pomona.edu; 2University of Washington, School of 
Aquatic and Fishery Sciences, Box 355010, Seattle, WA 98195 USA  
 
   Millions of seabirds migrate to the North Water (the polynya between Ellesmere Island and northwest 
Greenland) on an annual basis. There, they exploit its high production during energetically expensive egg-
laying, chick-rearing and pre-migration fat-loading activities.  We quantified the densities, diet and 
carbon consumption of foraging seabirds, throughout the polynya, from the time of their arrival in mid 
May until they began to migrate south in September. We estimate that seabirds consumed 80.7x103  and 
154 x 103 metric tonnes of carbon per year in the North Water. Dovekies (Alle alle), the most numerous of 
the seabirds, consumed 92 - 96% of the estimated carbon flux to seabirds. Average flux rates to dovekies 
in the polynya were 0.74 g C m-2 yr-1 with a maximum estimated rate of 24 mg C m-2 day-1 in the 
southeast portion of the study area in May. However, when averaged over the entire polynya, over the 
entire period of occupancy, the proportion of pelagic primary production that goes to seabirds is 
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negligible (0.3-0.6%). Our observations indicate that the major flux of carbon to seabirds occurred close 
inshore along the Greenland coast. There in May, carbon flux to seabirds is 5.4 -14% of the potential 
particulate export of phytoplankton. Within the portion of the polynya covered by our surveys, the spatial 
and temporal dynamics of foraging dovekies were closely coupled with the seasonal patterns of ice 
opening, primary production and zooplankton abundances. 
 
BELLICOSE INDIVIDUALS REDUCE THE PREDATION ON EGGS OF TIMID NEIGHBOURS� 
JUNGLE CROW AND BLACK-TAILED GULL 
 
Kentaro Kazama*, and Yutaka Watanuki, Graduate School of Fisheries Sciences, Hokkaido University, 3-
1-1 Minato-cho, Hakodate, Hokkaido, 041-8611, JAPAN, knt-kzma@fish.hokudai.ac.jp 
 
   Defence against egg predator would be one of key factor determining breeding success of ground 
nesting bird species. Individual variation in nest defence has been reported in many solitarily breeding 
bird species, though that in colonial breeding species and its reproductive consequence of themselves and 
neighbours are still unknown. Individual variations of nest defence behaviour of Black-tailed Gull (Larus 
crassirostris) against avian egg predator, Jungle Crow (Corvus macrorhynchos), were investigated by 
observation of 82 and 70 pairs in 2004 and 2005, respectively at Rishiri Island, Japan. We examined the 
relationship between individual aggressiveness of defence and the probability of predation on its own 
nests and on its neighbour nests. Eight males in each year mobbed vigorously. These individuals also 
mobbed vigorously against the decoy of crows. In 2004, these aggressive mobbers had larger clutch size 
than non-aggressive one, though no significant effects of clutch size were detected in 2005. The nests of 
these aggressive mobbers when these birds were attending were less likely to be intruded and depredated 
by the crow. Aggressive mobbers often mobbed the crow attacking their neighour nests. The nests of non-
aggressive birds within <1.5m of the nest of aggressive mobbers were less likely to be intruded and 
depredated when aggressive mobbers were attending than those without mobbers within <1.5m. Our 
results suggested that aggressive defence reduces the predation risks not only of own nests but also of 
non-aggressive neighbours. 
 
PREDATION, HABITAT QUALITY AND KITTIWAKE METAPOPULATION DYNAMICS 
 
Dean Kildaw*1, David B. Irons2, and C. Loren Buck1. 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, Fairbanks AK 99775 USA, ffdsk@uaf.edu; 2Migratory Bird 
Management, USFWS, Anchorage AK, USA. 
  
   Neighboring kittiwake (Rissa tridactyla) colonies in Chiniak Bay, on Kodiak Island, Alaska, exhibit 
contrasting productivity and population trends that are consistent with variation in habitat quality at a fine 
spatial scale. Though we lack direct evidence, we argue that localized predation is an important source of 
spatial heterogeneity in kittiwake demography for two reasons: 1) kittiwake productivity was diminished 
on taller cliffs that are frequented by large, aerial predators, and 2) coincident with a marked increase in 
these predators from historically low levels, the distribution of kittiwakes shifted from colonies on tall 
cliffs to newly-formed colonies on lower cliffs. Differential productivity can affect population dynamics 
of seabird colonies through natal recruitment but can also affect patterns of dispersal between colonies 
within the wider metapopulation. The “performance-based conspecific attraction” hypothesis formally 
addresses the latter process - prospective breeders assess reproductive performance of conspecifics as a 
reliable indicator of habitat quality and preferentially recruit into high quality colonies. An analysis of 
demographic trends of kittiwake colonies supported assumptions and predictions of the conspecific 
attraction hypothesis and indicated that conspecific attraction and natal recruitment were both important 
drivers of kittiwake population trends within Chiniak Bay. While food abundance is generally regarded to 
be the most important determinant of inter-annual and regional variability in seabird productivity and 
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abundance, we conclude that predation or any other localized effect may play a central role in shaping 
patterns of dispersal, recruitment and colony dynamics within seabird metapopulations. 
 
TEMPORAL AND SPATIAL VARIABILITY OF KITTLITZ’S MURRELETS IN ICY BAY, ALASKA 
 
Michelle Kissling*1, Mason Reid2, Paul Lukacs3, Scott Gende4, and Stephen Lewis5

1U.S. Fish and Wildlife Service, 3000 Vintage Blvd., Suite 201, Juneau, AK 99801 USA, 
michelle_kissling@fws.gov; 2National Park Service, Wrangell-St. Elias National Park and Preserve, PO 
Box 439, Copper Center, AK 99573 USA; 3Colorado Division of Wildlife, Avian Research Program, 317 
W. Prospect Rd., Fort Collins, CO 80526 USA; 4National Park Service, Glacier Bay Field Station, 3100 
National Park Road, Juneau, AK 99801 USA; 5Alaska Department of Fish and Game, Division of 
Wildlife Conservation, PO Box 240020, Douglas, AK 99824 
 
   We conducted at-sea surveys during July and August 2005 to determine the range and peak period of 
appearance of juvenile Kittlitz’s murrelets (Brachyramphus brevirostris) and to understand the spatial and 
temporal variation in peak fledging of hatch-year and dispersal of after-hatch-year birds in Icy Bay, 
Alaska. For each Kittlitz’s murrelet observation, number of birds, age category, location (air or water), 
activity (flying, resting, foraging), and estimated perpendicular distance to the bird(s) were recorded. 
Environmental covariates, including sea surface temperature, water clarity, depth, and shoreline substrate, 
were recorded along each transect. Over the six-week period, 888 Kittlitz’s Murrelets (556 on transect) 
and 75 unidentified Brachyramphus murrelets (37 on transect) were recorded. Only eight probable 
juveniles were observed (23 July – 4 August) on the water during the entire survey period. Density (birds 
per km2 + SE) of Kittlitz’s Murrelets was highest in pelagic waters of Taan Fjord (18.6 + 7.8) during 10 – 
16 July. Total abundance (N + SE; 1317 + 294) was similar from 3 – 16 July, but decreased dramatically 
during the third survey interval (17 – 23 July; 601 + 204). Total abundance in Icy Bay was estimated to be 
2098 + 373 in 2002, suggesting a decline of 59% over the three year period. Kittlitz’s murrelets 
congregated in four ‘hotspots’ throughout the bay, but generally densities in Taan Fjord were highest.  
Many after-hatch-year birds were observed holding fish, suggesting nearby breeding activity.  Lack of 
information about juvenile plumages and adult molting patterns may have led to misidentification of 
some hatch-year birds. 
 
FIELD ENDOCRINOLOGY OF SEABIRDS AND FOOD WEB DYNAMICS IN THE BERING SEA 
Alexander Kitaysky*, Evgenia Kitaiskaia, Michael Shultz, Morgan Benowitz-Fredericks, and Thomas 
Dempsey; Institute of Arctic Biology, University of Alaska Fairbanks, 311 Irving 1, Fairbanks, AK, 
99775, U.S.A., ffask@uaf.edu  
 
   The field endocrinology approach substantially enhances traditional methods used to assess food 
availability for marine top-predators. Traditional methods are indirect and have limited implementation 
on large spatial and temporal scales. The field endocrinology approach provides a direct measure of 
changes in recent food availability and foraging history integrated over periods of weeks. Specifically, 
temporal changes in food availability can be quantified by measuring concentrations of the stress 
hormone corticosterone (cort) in the blood of undisturbed individuals, and the rise in blood levels of cort 
in response to a standardized stressor. A long-term study of seabirds has revealed that baseline levels of 
cort were negatively correlated with current food abundance, whereas acute stress-induced levels of cort 
were negatively correlated with food abundance four weeks prior. Cort levels were also negatively 
correlated with reproductive performance, and baseline accurately predicted persistence of individuals 
affected by food shortages in a population. Using the field endocrinology approach, we are investigating 
the relationships between climate and food web dynamics at several trophic levels and in several distinct 
oceanographic sites in the Bering Sea. Here we report the effects of physical forcing (ice retreat and wind 
mixing) on seasonal (May-September) and inter-annual (1999-2005) dynamics of food availability in 
planktivorous and piscivorous seabirds.  
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ASSESSMENT OF IMPACTS ON SEABIRDS IN THE ALASKA GROUNDFISH FISHERIES 
 
Richard J. Kleinleder, URS Corporation, P.O. Box 367, Homer, AK 99603 USA, 
Richard_Kleinleder@urscorp.com  
 
   The National Environmental Policy Act (NEPA) requires U.S. federal agencies to assess the effects of 
their actions on the natural and human environment. The Alaska Groundfish Fisheries Programmatic 
Supplemental Environmental Impact Statement (PSEIS) analyzed the effects of federal regulation of the 
BSAI/GOA fisheries, comparing four fishery management policy alternatives that differed in the degree 
to which they emphasized ecosystem management principles and other factors that affect seabirds. NEPA 
provides a process to compare the effects of different alternatives as they relate to issues of concern from 
professional agencies, institutions, and the public. The spatial/temporal scope of the fishery management 
actions considered in the PSEIS presented a challenge for analyzing all the pertinent effects on a diversity 
of species with different levels of conservation concern. This presentation will describe how the PSEIS 
was organized to allow a systematic “hard look” at the potential effects of the groundfish fisheries, 
including the criteria used to assess the potential significance of effects on seabirds. The analysis of the 
preferred alternative will be used to exemplify the direct and indirect effects of the fisheries on selected 
species as well as the contribution of these effects to the cumulative impacts from all factors. The 
preferred alternative has been adopted into new Fishery Management Plans that include provisions to help 
protect seabirds and other elements of the ecosystem from potentially adverse effects of the fisheries. 
 
ISOTOPES, FEATHERS, AND TRANSMITTERS, OR WHAT CAN BE LEARNED ABOUT 
WATERBIRDS DURING NON-BREEDING BY COMBINING MARKING METHODS: THE KING 
EIDER (SOMATERIA SPECTABILIS) EXAMPLE 
 
Michael Knoche*1, Laura Phillips1, Abby Powell1, and Lori Quakenbush2, 1Alaska Cooperative Fish and 
Wildlife Research Unit, University of Alaska, Fairbanks, AK 99775 USA, mikeknoche@hotmail.com; 

2School of Fisheries and Ocean Sciences, University of Alaska, Fairbanks, AK 99775 USA 
 
   The whereabouts of many waterbird species during the non-breeding period are largely unknown. 
Stable isotope analyses and satellite transmitters have been used successfully to infer or locate wintering 
and molting locations of individuals, but as separate techniques may lack population scale predictions. 
We simultaneously implanted satellite transmitters and sampled portions of primary feathers from male 
King Eider’s (n=9) in June 2003 at Kuparuk Oilfields, AK. Primary feathers were also sampled from 
male King Eider’s (n=173) caught in the subsistence harvest at Pt. Barrow, AK. Regression analysis 
indicated that longitude of wing molt locations of satellite transmittered male King Eider’s was highly 
correlated with the δ13C (R2=0.802) and δD (R2=0.931) values from their primary feathers. We concluded 
that combining stable isotope analyses of well chosen feather samples with implanting satellite 
transmitters can improve our understanding of male King Eider wing molt locations on a population scale 
and is applicable to gathering more information about the non-breeding period of many waterbird species. 
 
NEST ATTENDANCE AND FEEDING FREQUENCIES OF BREEDING JAPANESE 
CORMORANTS (PHALACROCORAX CAPILLATUS) IN A COLONY ON ITURUP ISLAND; 
(KURILES; RUSSIAN FAR EAST) 
 
Jana Kotzerka*1,2, Falk Huettmann2, Stefan Garthe1, 1Research and Technology Center Westcoast, 
University of Kiel, Hafentoern 1, 25761, Buesum, Germany, kotzerka@ftz-west.uni-kiel.de; 2EWHALE 
lab, Inst. of Arctic Biology, Biology and Wildlife Dept., University of Alaska-Fairbanks, Fairbanks AK 
99775 USA 
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   The Japanese Cormorant (Phalacrocorax capillatus) is distributed along the coast of NE Asia. It breeds 
along the SE coast of the Russian Far East (Sea of Japan), on Sakhalin and the South Kurile Islands (Sea 
of Okhotsk) and south to Japan and Korea. For a forthcoming international large-scale study over the 
coming two years we investigated the daily activity patterns of Japanese Cormorants during the breeding 
season on Iturup Island, Kuriles, Russian Far East. The observations were carried out during daylight 
between 06:00 AM and 09:00 PM. Nest attendances and chick feeding frequencies were recorded as well 
as the flight directions at departure and foraging trip durations. The highest departure and arrival rates of 
the adults were during midday and early afternoon between 10:00 AM and 04:00 PM indicating the peak 
of breeding shifts (eggs/chicks). Feeding chicks was most frequent at noon and late afternoon between 
01:00 PM and 07:00 PM. Yet, we could not observe any favoured departure flight direction that may 
indicate feeding and loafing sites at sea. In this poster we present our first results from the international 
2005 expedition and state our future research plans regarding foraging strategies and activity patterns of 
cormorants using data loggers and advanced GIS modelling techniques at a larger scale. 
 
HOW MANY FISH DO MARBLED MURRELETS NEED TO RAISE A CHICK? 
 
Kathy Kuletz, U.S. Fish and Wildlife Service, 1011 E. Tudor Rd., Anchorage, AK, 99503, 
Kathy_kuletz@fws.gov 
 
   In Prince William Sound (PWS), Alaska, fish held by marbled murrelets (Brachyramphus marmoratus) 
for delivery to their chicks in 1997-1999 were 90% sand lance (Ammodytes hexapterus) and Pacific 
herring (Clupea pallasi). Six other fish species or species groups were used infrequently or rarely. I used 
published caloric values for fish species, and 3 scenarios based on chick fledging mass (low or average) 
and nestling period (27, 30, or 40 days), to estimate the number of prey deliveries that would be required 
with different diets. Required deliveries (at typical 1 fish per load) varied from 2 per night with 1-year 
herring, to 9 per night with male capelin (Mallotus villosus). These numbers correspond to delivery rates 
observed at nests elsewhere. Assuming consistent prey use (supported by observations at least within 
study site), the accumulated prey required for an entire nestling period ranged from 38 to 255 fish, and 
ranged higher with fish of lower energy density. Even within a scenario, deliveries using capelin would 
have to be increased by 4.2 times the number needed with herring. I propose that resulting differences in 
catch and delivery efforts by parent birds increases predation risks (of adult and chicks), and impacts 
adult condition at the end of the season. Although hypothetical, it highlights the superiority, perhaps 
necessity, of 1-yr herring and adult sand lance for murrelets raising chicks. In PWS, the crash of herring 
stocks parallels the decline in the murrelet population. A concurrent decline in adult murrelet body mass 
is consistent with this hypothesis. 
 
USING SEABIRDS AS INDICATORS IN ECOSYSTEM-BASED MANAGEMENT OF ALASKA 
FISHERIES. 
 
Kathy Kuletz*1, Jennifer Boldt2, Don Dragoo3, Vern Byrd3, and David Irons1. 1U.S. Fish and Wildlife 
Service, 1011 E. Tudor Rd., Anchorage, AK, 99503, Kathy_kuletz@fwsl.gov;  2School of Aquatic and 
Fisheries Sciences, University of Washington, Bld. 4, 7600 Sand Point Way NE, Seattle, WA, 98115;  
3Alaska Maritime National Wildlife Refuge, 95 Sterling Hwy, Homer, AK, 99603. 
 
   The Alaska groundfish fishery of the Bering Sea (BS) and Gulf of Alaska (GOA), is one of the largest 
in the world.  Ecosystem-based management is a guiding principal for this fishery, as mandated by the 
Magnuson-Stevens Act. The goals are to maintain or restore diversity and sustainability, by assessing 
historic and future effects of climate and fishing on ecosystem structure and function. Seabirds are one of 
the resources used as ecosystem status indicators, but incorporating seabirds into ecosystem models and 
management plans is challenging. Data comes from seabird colonies monitored by the U.S. Fish and 
Wildlife Service (FWS), and from at-sea surveys, which provide information on distribution, abundance, 
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and seasonal patterns of birds on the fishing grounds. The NOAA-Fisheries ‘Plan Team’ works with FWS 
to incorporate seabird trend data into ecosystem anomaly charts, and to chart patterns in seabird 
chronology, productivity, abundance, and diet. Seabird data is generally consistent with other indicators 
of climate shifts that occurred in 1977, 1989, and 1997. Seabird productivity data indicate that while there 
may be regional and decadal patterns, changes are not uniform across regions, or even among feeding 
guilds in the same region. There are usually species or colonies that are exceptions to a regional pattern, 
indicative of local environmental effects. Nonetheless, there are suggestions that regions within both the 
BS and the GOA may be in opposition, in terms of conditions beneficial to seabird productivity. As we 
improve out understanding of these patterns, we can better integrate seabirds into ecosystem-based 
management of fisheries. 
 
DISTRIBUTION AND ABUNDANCE OF JUVENILE KITTLITZ’S MURRELETS IN KACHEMAK 
BAY, ALASKA, 2004-2005 
 
Kathy Kuletz* and Elizabeth Labunski. U.S. Fish and Wildlife Service, 1011 E. Tudor Rd, Anchorage, 
AK 99503 USA, kathy_kuletz@fws.gov 
 
   Kittlitz’s murrelets (Brachyramphus brevirostris) are only found in Alaska and Siberia. In Alaska, their 
population declined by > 80-90%, and they became a candidate for ESA listing in 2004. Because they 
associate with glaciers, climate change may affect their prey or foraging habitat as glaciers recede. Their 
nests can not be monitored like other seabirds, and since few juveniles have been observed at sea, 
reproductive failure has been proposed as one reason for their decline. Our study is developing a protocol 
for at-sea monitoring of Kittlitz’s, and will examine evidence of reproduction. During August of 2004 and 
2005, we used small boats and strip transects to survey Kittlitz’s in Kachemak Bay, Alaska (n = 18 
days/year). We recorded 17 juveniles in 2004, but only 3 in 2005. Juvenile densities peaked on 8 - 16 
August, with the highest daily density of 0.37 birds/km2 in 2004. Although numbers were low, juvenile to 
adult ratios were comparable to that of the more abundant marbled murrelet (B. marmoratus). Mean 
juvenile:adult ratio in the inner bay was 0.065, indicating Kittlitz’s were reproducing here. The near 
absence of juveniles in 2005, however, suggests that in some years Kittlitz’s have high nesting failure, or 
do not breed. Possible explanations for annual differences are (1) normal fluctuations in reproductive 
success, (2) poor conditions in 2005, which was preceded by an anomalously warm winter and spring, or 
(3) a need for improved identification of juveniles. We will continue this study in 2006, and will increase 
efforts to capture juveniles. 
 
THE USE OF FISHERIES OBSERVERS SEABIRD NOTES IN ALASKA SEABIRD MANAGEMENT 
AND RELATED FISHERIES ISSUES 
 
Elizabeth Labunski*1, Kathy Kuletz1, Sharon Davis2, and Shannon Fitzgerald2.  1U.S. Fish and Wildlife 
Service, 1011 E. Tudor Rd., Anchorage, AK 99503 USA, kathy_kuletz@fws.gov; 2Alaska Fisheries 
Science Center Bld., 47600 Sandpoint Way NE, Seattle, WA 98115 USA 
 
   The Seabird Observer Notes (SON) is a cooperative effort between the U.S. Fish and Wildlife Service 
in Anchorage (USFWS) and the NOAA-Fisheries Observer Program in Seattle (NOAA) to improve the 
recording and accessibility of opportunistic seabird observations made by NOAA observers in Alaska. 
Since 1993, in the course of their primary duties, observers have recorded sightings of selected species 
and of seabird interactions with groundfish fishery operations. These evolved from handwritten notes into 
a structured form, and are now in a queriable database maintained by USFWS. Currently, SON has 4,249 
records (1993-2003) on 117 species, with emphasis on those of special interest (i.e., short-tailed 
albatross). There are 42 fields such as date, location, species, gear type, interaction type, weather, and 
other details. There are 18 interaction categories, but most records are sightings (1394), discard feeding 
(802), fishing gear interactions (727), or birds on the boat (442). The records have been valuable in 
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identifying potential problems and assisting more formal studies. Applications have included: mapping 
seasonal distribution of albatrosses, enumerating vessel strikes by eiders and auklets, and describing third-
wire (trawl gear) interactions. The contents of SON fall under the purview of the Magnuson-Stevens Act, 
and release of data or products requires NOAA review to protect confidentiality agreements with fishers. 
 
FATTY ACID ANALYSIS OF EGG YOLKS AS A METHOD TO DETERMINE DIETS IN A 
CIRCUMPOLAR SEABIRD, THE BLACK-LEGGED KITTIWAKE (RISSA TRIDACTYLA) 

 
Charlene LaCoursiere*1, Naomi A. Bargmann1,2, Ian G. van Tets1 

1University of Alaska Anchorage, Department of Biological Sciences, 3211 Providence Drive, 
Anchorage, AK 99508 USA;  2U.S. Geological Survey, Biological Resources Division, Alaska Science 
Center, 1011 East Tudor Road, Anchorage, AK  99503 USA.  cero143_326@yahoo.com   

 
   Fatty Acid Signature Analysis, FASA, may provide a non-invasive method for obtaining dietary 
information from avian egg yolks. The fatty acid profile of the layers of the egg yolk should reflect the 
profile of the mother’s diet.  To test this, free-living female black-legged kittiwakes (Rissa tridactyla) on 
Middleton Island were supplementally fed a diet of squid (Loligo opalescens) and then, half-way through 
egg development, sprat (Sprattus sprattus).   Their eggs were collected and three samples taken from each 
egg yolk.  One from yolk that was laid down when the mother was on the first supplemental diet, one 
from yolk that corresponded with the time of the diet change and one from yolk that was laid down when 
the mother was on the second diet.  The fatty acid composition of the yolk samples and of homogenized 
prey samples was analyzed using Automated Solvent Extraction (ASE®) and quantified using liquid-gas 
chromatography (GC-MS). Ten dietary (non-biosynthesized) fatty acids that were present in the prey and 
yolk samples were chosen for analysis. The fatty acid profiles of the three yolk regions were compared 
using a MANOVA and were found to differ significantly (P<0.001).   The relative abundance of the 
individual fatty acids in each yolk region was compared to the relative abundance of the same fatty acids 
in the relevant prey items. They were found to match closely at least half of the cases.  Fatty acid 
signature analysis of egg yolks is a viable non-invasive method for the analyses of maternal diet for 
black-legged kittiwakes. 
 
COMPARISON OF BEHAVIOR AND DIET BETWEEN TWO BLACK OYSTERCATCHER 
(HAEMATOPUS BACHMANI) PAIRS WITHIN VANDENBERG STATE MARINE RESERVE 
 
Julie L. Lanser* and Dan P. Robinette, PRBO Conservation Science, Vandenberg Field Station, 205 
North H Street, Suite 217, Lompoc, CA  93438 USA, jlanser@prbo.org 
 
   We monitored diet and activity patterns of two Black Oystercatcher (Haematopus bachmani) pairs 
maintaining territories within the Vandenberg State Marine Reserve; one pair produced three fledglings 
and the other failed to breed. Each pair spent equal proportions of time loafing and foraging. Activity 
budgets were not significantly correlated with minimum tide height, although both pairs tended to forage 
for longer periods during lower tides. Additionally, the non-breeding pair loafed more at lower tides than 
the breeding pair. Diet composition was significantly different between pairs. This is likely a result of 
differing energy requirements for self-feeding versus raising chicks, but may also reflect differences in 
prey availability between the two territories. The non-breeding pair historically bred successfully and 
their failure in 2005 is suspect. Small (≤19 mm) limpets represented the majority of prey taken by both 
pairs, followed by large (>19 mm) limpets for the non-breeding pair and large mussels for the breeding 
pair. Large prey items made up a greater proportion of chick diet than adult diet, but adults consumed 
more prey items overall. Only large limpets were more numerous and made up a greater proportion of 
chick diet than adult diet. The breeding pair utilized their territory more uniformly, which may reflect a 
more even distribution of foraging habitat within the territory, rather than prey population abundance. Our 
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future goals are to use the methods developed in this study to compare oystercatcher diet and habitat use 
inside and outside marine reserves along the California coast. 
 
EFFECTS OF IMPLANTED SATELLITE TRANSMITTERS ON CAPTIVE COMMON EIDERS 
(Somateria mollissima) FORAGING AT A DEPTH OF 4.5 M  
 
Christopher J. Latty*1 Tuula E. Hollmen2,3 Margaret R. Petersen4, Abby N. Powell5, Russel D. Andrews2,3 
, 1Dept. Biology and Wildlife, 211 Irving I Bldg., University of Alaska Fairbanks, Fairbanks, AK 99775 
USA, fscjl8@uaf.edu; 2Alaska SeaLife Center, 301 Railway Ave., PO Box 1329, Seward, AK 99664 
USA; 3University of Alaska Fairbanks, School of Fisheries and Ocean Sciences, 301 Railway Ave., PO 
Box 1329, Seward, AK 99664 USA; 4USGS, Alaska Science Center, Biological Science Office, 1011 E. 
Tudor Rd., MS 701, Anchorage, AK 99503 USA;  5USGS Alaska Cooperative Fish & Wildlife Research 
Unit, Dept. Biology and Wildlife, 209 Irving I Bldg., University of Alaska Fairbanks, Fairbanks, AK 
99775 USA 
 
   Small implantable platform transmitting terminals (PTTs) have been used as a tool to delineate 
populations and identify movement patterns of sea ducks. Previously, such information was difficult or 
impossible to collect due to the offshore and often inhospitable habitats that these birds spend much of 
their lives. Satellite telemetry offers advantages over more traditional methods of information gathering, 
but the effect of such devices on the carrier remains a relatively unexplored topic in benthic feeding birds. 
Our study is the first to address the sub-lethal effects implanted satellite transmitters may have on dive 
performance, physiological stress, blood chemistry, mass, and behavior in sea ducks. We trained six 
Pacific Common Eiders (Somateria mollissima v-nigrum) to dive to the bottom of a 4.5 m deep column 
for their food. The birds were allowed to acclimate to a more rigorous diving regime for over two months 
prior to abdominal implantation of 38 g satellite tags with percutaneous antenna. To assess the response 
of the birds to the mark and the marking process, we collected blood, feces, mass, and video data prior to 
surgery and at staggered intervals post surgery. In addition, we conducted follow-up clinical examinations 
to evaluate general health and determine wound healing. We examined blood for electrolytes; gases; 
energy use, metabolic status, general health and stress indices; and hematologic and enzymologic 
parameters. We used video to assess changes in behavior and diving mechanics. Preliminary findings 
indicate a hematological response to the implant as well as biochemical changes during surgery. 
FACTORS INFLUENCING BREEDING PHENOLOGY AND PRODUCTIVITY OF COMMON 
MURRES AT POINT REYES, CALIFORNIA 
 
Danielle Le Fer*1, Gerard J. McChesney1; Michael W. Parker 1,3, Harry R. Carter2,4, and Richard T. 
Golightly2. 1U. S. Fish and Wildlife Service, San Francisco Bay NWRC, P.O. Box 524, Newark, CA 
94560 USA, danielle_lefer@fws.gov; 2Humboldt State University, Department of Wildlife, Arcata, CA 
95521 USA; 3U.S. Fish and Wildlife Service, Red Rock Lakes NWR, 27820 Southside Centennial Rd., 
Lima, MT 59739; 4Carter Biological Consulting, 1015 Hampshire Rd., Victoria, BC V8S 4S8 Canada 
 
   We monitored Common Murre (Uria aalge) breeding success and phenology at the large Lighthouse 
Rock subcolony, Point Reyes, California, from 1996 to 2002.  Murres were monitored within two plots to 
examine differences in productivity due to location within the colony: one plot was located near the center 
of the colony (Center), and the other plot was located on the edge of the colony (Edge).  We also 
conducted diet watches at the Center plot during the chick-rearing period in 1996-2000.  Egg lay dates 
were later and breeding success was lower at the Edge plot.  There was no trend in productivity at the 
Center plot from 1996 to 2002, but productivity increased from 1996-2002 at the Edge plot as nest 
density increased.  Timing of egg laying was correlated with productivity: eggs laid early and mid-season 
had higher hatching, fledging and breeding success than eggs laid later in the season.  Egg lay dates were 
also earlier in years with lower sea surface temperatures (SST).  The length of fish fed to chicks varied 
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among years, but there was no relationship between mean fish length and fledging success or SST.  
Species composition in chick diet also varied among years. 
 
THE STATUS AND DISTRIBUTION PATTERN OF WINTERING GULLS IN KOREA IN 1999-2005 
– ANALYZING THE CENSUS DATABASE USING ARTIFICIAL NEURAL NETWORK 
 
Who-Seung Lee*1 and Jeong-Chil Yoo1, 1Korea Institute of Ornithology and Department of Biology, 
KyungHee University, 130-701, Seoul, Republic of Korea, whoseung@khu.ac.kr 
 
   From 1999 to 2005, Korea government carried out the census of wintering seabirds and waterbirds in 
three coasts (East, West, and South) on the same time and made the census database of wintering 
populations. We also carried out the census projects during these periods in five sites. According to 
analyze the database, 16 gulls (13 Larus, 12 Sterna, and 1 Xema) of 23 gulls were observed and the total 
numbers were 383,706 during the study periods. The number of the gulls also significantly increased 
(rs=0.75 p<0.05). We analyzed the pattern of distributions using Artificial Neural Networks, especially 
Self Organizing Mapping (SOM). The distribution of 16 gulls was different in the coasts: 1) in the East 
coast, Herring Gulls (Larus argentatus), Black-tailed Gulls (Larus crassirostris), Black-headed Gulls 
(Larus ridibundus), Kamchatka Gulls (Larus canus), and Slaty-backed Gulls (Larus schistisagus) 
distributed mainly. 2) In the South coast, Black-tailed Gulls and Herring Gulls distributed mainly. 3) In 
the West coast, Black-tailed Gulls, Black-headed Gulls, and Herring Gulls distributed mainly. However, 
the year variation in the numbers of the gulls was not different. After training with SOM, the species were 
classified into three groups. Each group was associated with the coast separately. And the dominant 
species in each group were difference. The average temperature in each coast in winter (Dec. to Feb.) is 
different: East (2.35 °C), South (3.34 °C), and West (4.26 °C). Each coast was close by breeding colonies 
of Black-tailed Gulls, Herring Gulls, and Black-headed Gulls. Therefore, our results suggested that the 
different distributions in three coasts in winter were related with the dispersion of breeding pairs as the 
turning of the season. 
 
MODELING THE ENERGETICS OF SPECTACLED EIDERS DURING LONG-TERM CHANGE IN 
ICE AND BENTHOS OF THE BERING SEA 
 
James R. Lovvorn*1, Jacqueline M. Grebmeier2, Lee W. Cooper2, Samantha E. Richman1, Joseph K. 
Bump1, and Boris I. Sirenko3, 1Department of Zoology, University of Wyoming, Laramie, WY 82071 
USA, lovvorn@uwyo.edu; 2Department of Ecology and Evolutionary Biology, University of Tennessee, 
Knoxville, TN 37996 USA; 3Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia 
 
   The world population of Spectacled Eiders (Somateria fischeri) winters in the Bering Sea, where they 
dive 40–70 m among leads in the pack ice to feed on macrobenthos. Foraging costs relative to food intake 
are important to the eiders’ overwinter survival and prebreeding condition. Based on field, laboratory, and 
remote sensing studies, we are modeling effects on the eiders’ energy balance of changes in benthos 
revealed by periodic sampling from 1950 to present. Biomechanical models of diving were developed 
based on other wing-propelled divers fitted with time-depth recorders. Mechanical costs were converted 
to food requirements based on respirometry of captive birds, which showed that use of “waste” heat from 
exercise can greatly reduce thermoregulation costs. In dive tanks, the eiders’ intake rates of bivalves 
varied with shell length, burial depth, and numbers/m2. Satellite and modeling studies showed that 
opening and closing of leads had little effect on daily flight costs, except when southerly winds forced 
closing of leads in the southward-moving pack. In the field, eiders ate mostly a narrow length class of a 
single bivalve species, Nuculana radiata. Long-term data suggest that this bivalve had major recruitment 
in the late 1980s through early 1990s, but has since declined to low levels similar to the 1950s. Long-term 
sampling indicated ranges of availability for modeling different regimes of bivalve species dominance. 
Estimates of foraging profitability for varying prey densities and weather will indicate the extent of viable 
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habitat, and effects of long-term changes on the overwinter survival and breeding potential of Spectacled 
Eiders. 
 
GROWTH AND DEVELOPMENT OF CAPTIVE-REARED CASPIAN TERN CHICKS FED AD 
LIBITUM AND RESTRICTED DIETS 
 
Donald E. Lyons*1, Daniel D. Roby1, and Ken Collis2, 1USGS – Oregon Cooperative Fish and Wildlife 
Research Unit, Oregon State University, 104 Nash Hall, Corvallis, OR 97330 USA, 
lyonsd@onid.orst.edu; 2Real Time Research, 61434 Linton Loop, Bend, OR 97702 USA. 
 
   We captive-reared 10 Caspian tern (Sterna caspia) chicks on an ad libitum (ad lib) diet and 10 on a 
restricted diet (69% of the ad lib diet) to investigate chick energy requirements and the effects of energy 
restriction on growth and development.  Chicks fed the ad lib diet consumed 4.7 kg (SD = 0.27 kg) of fish 
(23.5 MJ) through day 35, the typical fledging age.  Total metabolizable energy requirements of ad lib 
chicks to fledging age were 7% greater than allometric predictions (Weathers 1992).  Mass growth rates 
of ad lib chicks were similar to those documented in wild Caspian terns (Schew et al. 1994), although 
average asymptotic mass was lower in the captive-reared chicks (535 vs. 570 g), suggesting energy 
requirements of wild chicks nearing fledging age may be higher than we documented.  Chicks fed 
restricted diets exhibited lower body mass (409 g at 35 days) and shorter wing chord, tarsus, head-bill 
length, culmen, and length of the outermost primary.  In a subset of chicks (n = 4 for each group), total 
lipid content was also significantly lower in restricted diet birds, however masses of digestive tract 
components were not.  Apparent metabolizable energy coefficients did not differ between ad lib and 
restricted birds. 
 
A STAGE-BASED POPULATION MODEL FOR LEAST AUKLETS AETHIA PUSILLA BREEDING 
AT KISKA ISLAND UNDER TWO MANAGEMENT SCENARIOS 

 
Heather L. Major, Centre for Wildlife Ecology, Dept. Biological Sciences, Simon Fraser University, 8888 
University Dr., Burnaby, BC, V5A 1S6 Canada, hmajor@sfu.ca 

 
   I have performed a preliminary population viability analysis for Least Auklets (Aethia pusilla) breeding 
at Kiska Island, Alaska to evaluate where future research should be focused and evaluate two 
management plans (1) do nothing or (2) control/eradicate introduced Norway rats (Rattus norvegicus). 
Perturbation analysis revealed that the parameters most important to changes in the population growth 
rate (λ) are adult survival and juvenile mortality. The single available empirical estimate of adult Least 
Auklet survival at one study plot at Kiska (0.88, 2001-2002) was approximately average for the species, 
while juvenile mortality was high (0.84 in 2001, 0.91 in 2002, 0.50 in 2003), especially during the first 
week after hatching. Actions to decrease juvenile mortality by eradicating Norway rats may be the most 
feasible management option to increase λ to a population sustaining level. Under the first management 
option, ‘do nothing’, the model suggested a drastic population decline (92% over 30 years). Under the 
second option, ‘control/eradicate rats’, the model predicts that if rats are eradicated and are the sole cause 
of the observed low reproductive success, the Least Auklet population will increase (43% over 30 years). 
I recommend continued monitoring and assessments of juvenile and adult survival as management plans 
are developed because of the large amount of uncertainty in the current estimates. Given the current best 
empirical estimate of auklet vital rates and the predicted rapid population decline, experimental rat control 
measures to quantify auklet productivity in ‘rat-free’ plots are urgently required. 
 
THE ROLE OF EDGE TYPE AND PREDATOR IDENTITY IN MEDIATING EDGE EFFECTS ON 
NEST PREDATION RISK IN THE MARBLED MURRELET 
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Joshua M. Malt*, and David B. Lank, Centre for Wildlife Ecology, Simon Fraser University, 8888 
University Drive, Burnaby, British Columbia, V5A 1S6, Canada. joshm@sfu.ca 
 
   Promoting sustainable Marbled Murrelet (Brachyramphus marmoratus) populations in harvested 
landscapes requires a comprehensive understanding of how habitat fragmentation affects their breeding 
success.  The proliferation of industrial edges that accompany habitat fragmentation warrant special 
attention, as breeding success may be reduced in edge habitats due to higher usage by nest predators.  
Understanding the influence of edge type on the strength and direction of ‘edge effects’ is important for 
effective murrelet management, as their apparent preference for nesting near natural edges may no longer 
be adaptive at industrial edges in fragmented landscapes.  We tested this hypothesis by comparing 
predation rates of artificial nests (eggs and nestlings) between forest edge and interior sites at recent clear-
cut, regenerating stand, and natural edges.  Nest cameras documented that all suspected murrelet predator 
guilds visited our nests, including corvids, raptors, and mammals.  Avian predations were biased towards 
eggs, and resulted in a negative edge effect at clear-cut edges, but a positive edge effect at regenerating 
stand and natural edges.  In contrast, mammalian predations were biased towards nestlings, and resulted 
in consistent negative edge effects regardless of edge type.  These results suggest that it is important for 
managers to consider both edge habitat structure and predator community composition when assessing 
relative nest predation risk of contrasting habitats for the Marbled Murrelet. 
 
ENVIRONMENTAL AND BREEDING CONSTRAINTS INFLUENCE CASPIAN TERN FORAGING 
HABITAT CHOICE 
 
Christina J. Maranto*1, Thomas P. Good2, Francis K. Weise3, and Julia K. Parrish4, 1,4University of 
Washington, Department of Biology, Box 351800, Seattle, WA 98195, cmaranto@u.washington.edu  
 
   Foraging theory suggests that birds choose foraging habitat such that they maximize the net rate of 
energy gain.  Several factors may influence the net rate of energy gain: the energy density, time to handle, 
and encounter rate with potential prey.  In addition to maximizing net rate of energy gain, birds face 
constraints imposed by breeding which may alter their choice of foraging habitat.  During 2003-2005, we 
studied foraging habitat choice in a breeding population of Caspian Terns in the Potholes Reservoir, WA. 
Caspian Terns in the Potholes have a choice between two foraging habitats: foraging locally in the 
Reservoir or traveling 40 km to the Columbia River.  We used logistic regression to determine important 
factors influencing tern foraging habitat choice.  In particular, we focused on factors that are likely to 
influence encounter rate with potential prey: salmon availability, water flow and wind speed at the 
Columbia River, as well as water level and wind speed at the Potholes.  In addition, we examined the 
influence of breeding constraints on tern foraging habitat choice by considering breeding phenology, 
chick age, and sex of provider. Results show that both environmental as well as breeding constraints 
influence tern foraging habitat choice.  These results have implications for the vulnerability of salmon at 
the Columbia River to breeding Caspian Terns. 
 
GULL EGGS AS AN EFFECTIVE INDICATOR OF CONTAMINANTS IN ALASKA NATIVE 
SUBSISTENCE FOOD. 
 
Dan Martinez, The Alaska Sea Otter and Steller Sea Lion Commission (TASSC), 6239 B St., Suite 204, 
Anchorage, AK 99518 USA, ljack@seaotter-sealion.org 
 
   Since gull eggs are a common subsistence food of Alaska Natives throughout coastal Alaska, TASSC 
decided to test gull eggs from traditional harvest locations. Five Tribes along the Alaskan coastline 
collected  a total of 75 gull eggs for contaminant analysis which were represented in five sample sets: one 
set from Glaucous-winged gulls (Larus glaucenscens) collected at Egg Island at the mouth of the Noatak 
River; two sets from Glaucous gulls (L. hyperboreus) collected at Triangle Islands near Nunivak Island 
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and from Vitskari and Viesokoi Rocks near Sitka; and two sets from Herring gulls (L. argentaus) 
collected at Hog Island near Unalaska and from the f/v Gull near Togiak. The egg samples were tested for 
Level 1 Persistent Bioaccumulative and Toxic (PBT) contaminants which included pesticides, 
polychlorinated biphenyls (PCBs), dioxins, furans and heavy metals. The contaminant results were 
analyzed for human health risk utilizing the Agency of Toxic Substances and Disease Registry’s 
Minimum Risk Level screening tool and only one composite sample exceeded the screening level with 
450 ng/g of total PCBs and 16.6 toxic equivalency quotients (TEQ) for dioxin. Using Environmental 
Protection Agency’s Estimated Lifetime Cancer Risk assessment tool, it was determined that the sampled 
eggs were safe for human consumption. With quantifiable amounts found for most contaminants, the 
project also demonstrated that gull eggs are a good indicator of PBT contaminants in subsistence foods. 
TASSC demonstrated through this project the capability of small tribes and tribal organizations to 
effectively conduct contaminant studies. 
 
CLINICOPATHOLOGICAL FINDINGS IN WESTERN AND CLARK’S GREBES DURING THE 
VENTURA OILED BIRD INCIDENT 
 
J. Gregory Massey*1, Michael H. Ziccardi1, Melissa Miller2 and Judy St. Leger3 1Oiled Wildlife Care 
Network, Wildlife Health Center, University of California, Davis, CA 95616 USA, 
jgmassey@ucdavis.edu; 2Marine Wildlife Veterinary Care and Research Center, 1451 Shaffer Road, 
Santa Cruz, CA 95060  USA; 3Sea World, San Diego, 500 Sea World Drive, San Diego, CA 92109 USA 
 
   In 2005, during the months of January and February, California's Oiled Wildlife Care Network cared for 
more than 1,200 oiled seabirds as part of a response that came to be known as the Ventura Oiled Bird 
Incident. During the rehabilitation process numerous birds developed abnormal clinical findings that 
contributed to the high morbidity and mortality associated with this response. Subcutaneous edema, 
variously affecting the feet, legs, thorax, neck and head was observed in multiple species. Megacloaca 
was also discovered during postmortem examinations of several Western (Aechmophorus occidentalis) 
and Clark's (A. clarkia) grebes. As part of an epidemiological investigation, tissues were collected for 
histological examination and toxicological analysis. Additionally, samples from various lesions were 
submitted for microbial culture. A complete blood count, and/or a plasma chemistry analysis and plasma 
electrophoresis were conducted on blood samples collected from both affected and unaffected animals. 
This presentation will provide an overview of the clinical history, gross necropsy findings and test results 
associated with this investigation. 
 
EFFECTS OF THE 2005 OCEANOGRAPHIC EVENT ON COMMON MURRES AND BRANDT’S 
CORMORANTS AT NEARSHORE COLONIES IN CENTRAL CALIFORNIA 
 
Gerard J. McChesney1, Lisa E. Eigner2, Travis B. Poitras*2, Peter J. Kappes2, Levin T. Nason2,  Chadd E. 
Fitzpatrick2, Danielle Le Fer1, and Richard T. Golightly2, U.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 
 
   Breeding Common Murres (Uria aalge) and Brandt’s Cormorants (Phalacrocorax penicillatus) have 
been monitored at three nearshore colonies in central California since 1996 as part of an ongoing seabird 
restoration project: Point Reyes (PR; 1996-2002, 2005); Devil’s Slide Rock & Mainland (DSR; 1996-
2005); and the Castle/Hurricane Colony Complex (CHCC; 1996-2005).  Unusual oceanographic 
conditions in spring 2005, characterized by low upwelling and high sea surface temperatures, had a 
dramatic effect on monitored colonies.  For murres in 2005, the number of egg laying sites was reduced at 
all colonies compared to the previous year and seasonal attendance patterns were unusually erratic.  
Earliest and average egg lay dates at the three colonies ranged from 9-19 days and 9-17 days later than 
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their long-term (1996-2005) averages, respectively.  Numbers of chicks fledged per pair was 12.7% and 
49% lower than the long-term averages at PR (0.49) and DSR (0.32), respectively, but was 19% higher at 
CHCC (0.64).  A high level of egg loss and abandonment early in the laying period led to a high number 
of egg relays at both PR and DSR.  Brandt’s Cormorant clutch initiation was also later than average 
following several abandoned early season attempts, but breeding success was near the long-term average 
at DSR. 
 
 
THE EFFECTS OF INVASIVE ANTS ON THE NESTING SUCCESS OF TRISTRAM’S STORM-
PETREL IN THE NORTHWEST HAWAIIAN ISLANDS 
 
Greg McClelland* and Dr. Ian L. Jones. Department of Biology, Memorial University of Newfoundland, 
St. John’s, NL, Canada, A1B 3X9, x37gtwm@mun.ca 
 
   The ability of invasive ants to negatively affect the breeding success of birds is a crucial issue in island 
conservation. Invasive ants are established on all Northwest Hawaiian Islands, yet no study has yet to 
investigate their effects on the native avifauna. Efforts were made to document the effects of 10 species of 
invasive ant on the nesting success of Tristram’s Storm-petrel (Oceanodroma tristrami) over the coarse of 
2 breeding seasons on Laysan and Tern Islands, Northwest Hawaiian Islands. Despite recording 
harassment events, ants did not appear to significantly affect Tristram's Storm-petrels during either the 
incubation or chick rearing stages in 288 monitored burrows. Ants were found to forage often in 
Tristram's Storm-petrel burrows but were not attracted to the birds themselves, possibly due to the 
presence of more attractive food sources including carrion and other arthropods. Despite these findings, 
more research is urgently required to examine the effects of weather and seasonality on these 
relationships and to investigate the effects of ant communities on other islands in the chain, most notably 
Midway Atoll.  
 
EXAMINING DOVEKIE (ALLE ALLE) CHICK GROWTH RATES AS A BASIS FOR YEARLY 
COMPARISONS ON THE EFFECTS OF CHANGING OCEANOGRAPHIC CONDITIONS 
 
Laurel F. McFadden* and Nina J. Karnovsky, Biology Department, Pomona College, 175 W. 6th St., 
Claremont, CA 91711 USA, nina.karnovsky@pomona.edu 
 
   The foraging habits of Dovekies are closely related to the properties of the ocean currents near their 
colonies that vary with fluctuations in the North Atlantic Oscillation (NAO). Previous studies conducted 
at Hornsund Fjord on Svalbard have shown that adult Dovekies prefer to feed their chicks the large 
copepod, Calanus glacialis, that lives in Arctic currents, and they avoid warm, Atlantic currents 
containing the smaller copepod, C. finmarchicus. We hypothesized that chick growth may reflect 
interannual variations in the strength of the Atlantic Water flowing near their breeding sites. We measured 
chicks in 2001 when the NAO was in a negative phase, and 2005 when the NAO was slightly positive 
likely causing an increase in the northward flow of warm, Atlantic Water. We measured chicks every 
three days from hatching until 18 days of age. We measured weight, wing cord, tarsus, culmen, depth and 
head-bill length to see if they varied between years. Although chicks in 2001 were generally larger when 
they hatched, they had lower growth rates and were slightly smaller than chicks in 2005. The differences 
between years were small. Currents may respond more slowly to the NAO than we previously thought. 
Availability of the larger copepod may not have become scarce. Parent birds may be able to behaviorally 
buffer inter-annual differences in oceanographic conditions. Here we discuss the efficacy of using chick 
growth rates to understand local foraging conditions and make recommendations about other variables 
that should be measured in concert with chick morphometrics. 
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EIDER ONE PROBLEM OR ANOTHER: IDENTIFYING EGG PREDATORS THROUGH DIGITAL 
PHOTOGRAPHY 
 
Rebecca McGuire*1, Abby Powell2 and Robert Suydam3, 1Department of Biology and Wildlife, University 
of Alaska Fairbanks, Fairbanks, AK  99775–7220, ftrlm@uaf.edu; 2Institute of Arctic Biology, University 
of Alaska Fairbanks, Fairbanks, AK  99775–7220; 3North Slope Borough, Dept. Wildlife Management, 
P.O. Box 69, Barrow, AK  99723 
 
   During the summers of 2004 and 2005, we investigated egg predators of King Eiders (Somateria 
spectabilis) breeding on northern Alaska’s coastal plain at two sites, Teshekpuk and Kuparuk. Three 
passive motion detection digital camera systems were used; the Non Typical Digital Scouting Camera by 
Cuddeback (2004-2005; n = 5/site), the Digital Motion Detector Scouting Camera by Stealth Cam, LLC 
(2004; n = 7/site), and the Silent Image Recreation Edition by Reconyx, LLP (2005; n = 2/site). 
Additionally, we used a time-lapse video system at Kuparuk in 2004.  We experienced numerous 
problems with the digital cameras and did not identify all egg predators. The passive infrared motion 
detector (PIR) in all three cameras did not detect most events at the nest (recesses in incubation by the 
female and egg depredation). Additionally, lag time between pictures was too long in the Cuddeback and 
Stealthcam systems. We found that King Eider females often abandon nests if flushed during camera 
placement. We documented one Glaucous Gull (Larus hyperboreus) depredation in 2004 with the video 
system. In 2005, we documented one Glaucous Gull depredation and three jaeger (Stercorarius spp) 
depredations using the time-lapse function of the Reconyx cameras. As these were all recorded as time-
lapse, and not motion triggered, we do not believe that this represents a bias in our data. However, all 
recorded predation occurred while the female was absent from the nest; either after having been flushed, 
during a recess in incubation, or after apparently abandoning the nest. 
 
TECHNIQUES TO MITIGATE SEABIRD INTERACTIONS WITH CATCHER-PROCESSOR 
VESSELS IN THE BERING SEA POLLOCK TRAWL FISHERY 
 
Edward F. Melvin*, Michelle Wainstein and Kim Dietrich, Washington Sea Grant Program, School of 
Aquatic and Fishery Sciences, University of Washington, Box 355020, Seattle, WA 98195 USA, 
emelvin@u.washington.edu 
 
   Incidental mortality of seabirds has become a conservation issue in several trawl fisheries worldwide. 
Seabirds can collide with trawl cables (warps and 3rd wire) and/or entangle in the net. Mean annual 
seabird take in Alaskan trawl fisheries from 1999-2003 was estimated as 1,343 or 15,343 birds (based on 
two different methods); however, mortality rates from cable interactions are unknown. Management 
concern focuses on possible take of the US-listed endangered short-tailed albatross. The USFWS 
Biological Opinion allows for two short-tailed albatross takes in a five-year period for the entire Alaskan 
trawl fleet of over 200 vessels. In 2004, we began a collaboration with the Pollock Conservation 
Cooperative (PCC) to identify mitigation techniques to reduce seabird interactions with trawl cables of a 
catcher-processor. Pilot tests on the F/T Northern Jaeger showed that paired streamer lines and a snatch 
block, which brings the third-wire within the trawl warps, reduced 3rd wire interactions. We also 
demonstrated that a boom with streamers deployed perpendicular to the vessel near the stern reduced or 
eliminated warp interactions. Devices deployed directly from the 3rd wire were less effective and 
potentially unsafe. Retrofits were subsequently carried out to make two seabird–safe prototype vessels 
from which we would rigorously test these three seabird avoidance techniques in the 2005 pollock B 
season. Full testing took place on the F/T Northern Jaeger and the F/T Pacific Glacier and preliminary 
results indicate a significant reduction in seabird interactions using these mitigation devices. 
 
THE DISTRIBUTION OF SEABIRDS ON THE ALASKAN LONGLINE FISHING GROUNDS: 
IMPLICATIONS FOR SEABIRD AVOIDANCE REGULATIONS 
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Edward F. Melvin1, Michelle Wainstein*1, Kim Dietrich1, Kelly Ames2 and Tracee Geernaert2, 
1Washington Sea Grant Program, School of Aquatic and Fishery Sciences, University of Washington, 
Box 355020, Seattle, WA USA 98195; emelvin@u.washington.edu; 2International Pacific Halibut 
Commission, 1503 NE Boat Street, Seattle, WA 98195 USA 
 
   The incidental mortality of seabirds in commercial fisheries is a global conservation concern. In Alaska, 
seabird bycatch mitigation practices are driven primarily by possible takes of the endangered short-tailed 
albatross, and secondarily by takes of Laysan and black-footed albatrosses. To develop appropriate 
seabird avoidance regulations, systematic information on seabird abundance and distribution on fishing 
grounds is essential, though absent for most fisheries. We used fish stock assessment cruises by the 
International Pacific Halibut Commission, NOAA Fisheries and Alaska Department of Fish and Game as 
platforms to conduct systematic seabird surveys, yielding the most comprehensive and current database of 
at-sea seabird sightings on the Alaska, British Columbia and Washington/Oregon longline fishing 
grounds. Approximately 1,350 surveys were done each year for three years (2002-2004) and seabird 
distributions were analyzed by species and area. Across all three years, all three albatross species were 
absent or rare in the inside waters of Prince William Sound (PWS) and Southeast Alaska (SE-AK). Short-
tailed and Laysan albatrosses were generally restricted to the Western Gulf of Alaska (W-GOA), the 
Aleutians and the Bering Sea, while black-footed albatrosses were most abundant east and south of the 
W-GOA. Based on these results we will recommend to the North Pacific Fishery Management Council 
that seabird avoidance regulations be relaxed for vessels fishing in PWS and SE-AK. We strongly 
recommend that the collection and processing of data from these seabird surveys be institutionalized in 
NOAA Fisheries to ensure that a long-term data set is available for ecosystem-based fisheries 
management. 
 
DOES SCALE MATTER WHEN PREDICTING SEABIRD DISTRIBUTIONS? EXAMPLE WITH 
THE MARBLED MURRELET 
 
Carolyn B. Meyer, Department of Botany, University of Wyoming, 1000 E. University Ave., Laramie, 
WY 82071 USA, meyerc@uwyo.edu 
 
   I investigated if accurate predictions of potential nesting stands of the Marbled Murrelet 
(Brachyramphus marmoratus) require habitat models developed at many spatial scales or if single-scale 
models are sufficient. A single-scale model could suffice if key predictor variables are correlated across 
spatial scales or if one scale contains the factors most limiting to the species. I used two modeling 
approaches to address this question. For the first, five spatial grains and extents were used to create a 
hierarchical set of conditional logistic regressions based on survey data collected in California and 
southern Oregon. Each model represented one of five selection orders (selection of the stand, landscape, 
home range, region inhabited by the local population, and geographic range). Model prediction success 
for each selection order was compared. For the second approach, one multi-grain logistic regression was 
developed and compared to single-grain models to predict locations of nest patches. Of the selection 
orders, the location of the geographic range containing occupied stands was easiest to predict. Landscapes 
that contained occupied stands were the next easiest to predict. However, multi-grain models that 
included all five grains were the most predictive. The results suggest that, although regional climatic 
conditions and fragmentation of old-growth forest on the landscape can strongly limit the murrelet's use 
of inland stands in the study area, each selection order is important to consider when modeling murrelet 
use of inland habitat. 
 
MARINE BIRDS AS SAMPLERS OF PREY CONDITIONS – SIMPLE IS USEFUL 
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William A. Montevecchi, Behavioural and Cognitive Ecology Programme, Memorial University of 
Newfoundland, St. John's  A1B 3X9 Canada 
 
   Seabirds sample pelagic (albatrosses, fulmars, petrels, kittiwakes), near-shore (gannets, gulls, auks) and 
benthic (cormorants, guillemots, ducks) environments. To engage seabirds as bio-indicators, a diversity of 
species’ constraints and capabilities need to be considered and integrated in multi-species assessments of 
food web and ecosystem dynamics. Major problems relating to the exploitation of information from 
seabirds about prey conditions relate to 1) the tolerances of different predator responses, 2) sampling and 
scaling issues, 3) prey abundance and availability, 4) prey condition, 5) generalist vs specialist consumers, 
6) parental vs chick diets, 7) qualitative vs quantitative data and 8) predictive capability.  Some of these 
problems are resolvable through integrated multi-disciplinary oceanographic research programs that can 
provide important information about food web and ecosystem dynamics.  Some are not resolvable.  While 
complexity needs to be engaged it is not a solution. Qualitative binary data (breeding success/failure, 
warm/cold water prey) and their concordances and dis-concordances can provide robust information when 
interrogated over large oceanographic and decadal and longer time scales. The employment of lightweight 
devices that measure physiological and physical variables attached to free-ranging birds during and 
beyond breeding seasons will advance indicator predator information capabilities.  These studies permit 
assessments of a) the intersections of avian predators with exothermic prey, b) habitat use, c) hotspots and 
importantly of d) foraging decisions that are the mechanisms of population responses to environmental 
change.  Realistic considerations of the utility of avian assessments of prey and food web conditions need 
to take into account the uncertainty in which ecosystem processes are enveloped, and  also the limited 
predictive capabilities of  the enormous efforts of fisheries biology that have to date been directed at  
single-species research, assessment and management. 
 
PREDICTING GLOBAL POPULATION CHANGES IN SEABIRD DISTRIBUTION 
 
Tawna Morgan*, Falk Huettmann, Sasha Kitaysky, Institute of Arctic Biology, Department of Biology 
and Wildlife, University of Alaska, Fairbanks, Fairbanks, AK 99775, fttcm@uaf.edu 
 
   Rapid climate changes during the last century have been associated with shifts in phenology and 
reproduction in several seabird species. Increases in ocean temperature may impact organisms directly or 
via an ecological chain of reactions. Changes in Sea Surface Temperature (SST) have been linked to 
Tufted Puffin (Fratercula cirrhata) productivity. Initial increases in SST lead to higher productivity. 
However, when SST continued to warm beyond a threshold, puffin productivity dropped off potentially 
leading to a population decline. In this study we used the relationship between changes in SST (based on 
Reynolds fields), population changes (using previously published data and the Beringia Seabird Colony 
database), and a GIS approach to build a predictive model of the Tufted Puffin distribution in the eastern 
North Pacific. First, we established the relationship between changes in SST, within a 50 km foraging 
buffer, and known population trajectories during 1970-present.  We then built a GIS model to predict 
population changes for colonies with currently unknown population trajectories. Results of this model 
predict an overall increase in Tufted Puffin abundance along the Aleutian Archipelago, and a complete 
loss of puffin colonies south of British Columbia. This model provides an example of a successful global 
analysis template for modeling other seabird distributions, and allowing formation of testable predictions 
on seabird population responses to climate change. 
 
WHY DO INDIVIDUAL FEMALE MURRES LAY SMALLER REPLACEMENT EGGS THAN FIRST 
EGGS? 
 
Edward C. Murphy*1, S. Dean Kildaw2, and Nathaniel W. Murphy3, 1Institute of Arctic Biology, 
University of Alaska Fairbanks, Fairbanks AK 99775 USA, e.murphy@uaf.edu; 2Institute of Marine 
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Science, University of Alaska Fairbanks 99775 USA, 3Laboratory for Atmospheric and Space Physics, 
University of Colorado, Boulder, CO 80309 USA 
 
   Female murres breeding in highly seasonal environments, where the time window for successful 
breeding is brief, face a dilemma: if they spend a shorter time forming a smaller egg, they produce a 
hatchling that takes longer to fledge. Conversely, they can produce a larger egg, and thus a more rapidly 
developing chick, only if they spend more days forming the egg. We would expect their solutions to this 
dilemma to be clearest and most pronounced at northern colonies farthest from suitable wintering areas, 
and that any seasonal patterns in egg size, incubation periods and chick periods to diminish or disappear 
at southern colonies close to wintering areas. However, thick-billed murres (Uria lomvia) breeding on St. 
George Island in the SE Bering Sea, where this species also winters, show consistent seasonal declines in 
duration of both incubation and chick periods. Females lay significantly smaller replacement eggs than 
first eggs, and, on average, spend about 3 days less forming the yolks of replacement eggs. Because time 
savings in the chick period would be achieved by laying a larger, not a smaller egg, but chicks hatching 
later in the season did fledge at younger ages, we interpret these patterns as responses to increasingly 
favorable conditions as the breeding season progresses, rather than as adaptations to shorten the breeding 
season by later breeding pairs. Also, females who start breeding the earliest may lay a larger egg simply 
as a consequence of delaying to better synchronize with neighbors. 
 
TEMPORAL AND SPATIAL HETEROGENEITY IN BREEDING SUCCESS OF BLACK-LEGGED 
KITTIWAKES (RISSA TRIDACTYLA) IN CHINIAK BAY, KODIAK ISLAND, ALASKA 
 
Katie A. Murra*1, S. Dean Kildaw1, and C. Loren Buck1, 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, 245 O’Neill Building, Fairbanks, AK 99775 USA, murra@sfos.uaf.edu 
 
   Black-legged kittiwakes (Rissa tridactyla) are widely accepted as cost-effective bioindicators of 
changes in the marine environment, such as changes in forage fish availability; however, factors such as 
localized predation on eggs or chicks may lead to spatial heterogeneity in kittiwake breeding performance 
and confound associations between environmental changes and kittiwake reproductive success. To assess 
spatial and temporal heterogeneity in black-legged kittiwake breeding performance, and thereby the 
validity of using kittiwakes as bioindicators, we monitored a suite of predation-sensitive and predation-
insensitive parameters of reproductive performance over two breeding seasons at eight colonies with 
overlapping foraging zones within Chiniak Bay, Alaska. Predation-sensitive parameters indicated 
significant spatial variation existed among colonies. Extensive predation at a few colonies caused 
significantly reduced hatching success that led to lower overall productivity in 2002 (49%) than in 2001 
(73%). Predation-insensitive parameters indicated forage fish were less available in 2002 than in 2001. In 
2002, radio-tagged adult kittiwakes spent a greater proportion of time away from the colony, had longer 
foraging trips, and growth rates of chicks were lower (0.58±0.02se, 4.3hr±0.3se, 15.3g/day±1.91se, 
respectively) compared to 2001 (0.51±0.02se, 2.6hr±0.4se, 16.1g/day±1.76se, respectively). While both 
predation-sensitive and predation-insensitive parameters indicated breeding conditions were inferior in 
2002 compared to 2001, reduced hatching success from localized predation in 2001 drove between-year 
differences in reproductive success. Therefore, in areas where predation exists, it is imperative to directly 
measure predation, or monitor predation-insensitive parameters to prevent confounded conclusions when 
using seabirds as bioindicators of the marine environment. 
 
PACIFIC SEABIRD TAPEWORM ALCATAENIA LONGICERVICA IN THE NORTHWEST 
ATLANTIC: MARINE INVASIONS DRIVEN BY CLIMATE CHANGE? 
 
Sabir B. Muzaffar*1, Eric P. Hoberg2 and Ian L. Jones1, 1Department of Biology, Memorial University of 
Newfoundland, St. John’s, Newfoundland, Canada A1B 3X9, v35sbm@mun.ca; 2US National Parasite 
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Collection & Animal Parasitic Disease Laboratory, USDA, Agricultural Research Service, BARC East 
No. 1180, 10300 Baltimore Avenue Beltsville, Maryland 20705, EHOBERG@ANRI.BARC.USDA.GOV 
 
   Alcataenia (Eucestoda: Cyclophyllidea: Dilepididae) comprises a genus of host specific tapeworm 
restricted to the auks (Alcidae) and the gulls (Laridae). Of the ten known species of Alcataenia, eight 
occur exclusively in the auks. Euphausiid shrimps (Thysanoessa spp.) serve as intermediate hosts in 
which the immature cysticercoids occur. Cysticercoids develop into adult tapeworms in intestines of 
seabirds that have fed on infected euphausiids. Infections of Alcataenia, therefore are a reflection of the 
overlap between seabird and euphausiid prey distributions. Alcataenia meinhertzageni and A. armillaris 
have been collected from Thick-billed Murres (Uria lomvia) and Common Murres (Uria aalge) from 
various localities in the North Pacific and North Atlantic. Alcataenia longicervica, has been described 
only from murres in the North Pacific Basin and is endemic to the region. We provide new geographic 
records of this species from both murre species from southern Newfoundland in the Northwest Atlantic. 
Two species of Thysanoessa are widespread in the Pacific and Atlantic oceans. Large-scale changes in the 
distribution of Thysanoessa have been noted in the North Atlantic, with increased mixing of populations 
in the Bering, Beaufort and Chukchi Seas. Arrival of infected euphausiids may have likely occurred along 
this route, infecting populations of Thick-billed Murres in the Canadian Arctic. Infected euphausiids and 
murres facilitated the southward migration and invasion of A. longicervica along the Labrador Current 
into Newfoundland waters. Increased mixing of euphausiids populations has been driven by modifications 
to patterns of regional marine circulation driven by climate change. We postulate that these perturbations 
have altered the geographic distributions, leading to increased sympatry, for once isolated populations of 
euphausiids and have been primary determinants of biotic expansion for tapeworms from the Pacific into 
the Atlantic basin. 
 
ARE YOU WHAT YOU EAT?: MORE ON USING CAPTIVE FEEDING TRIALS TO VALIDATE 
THE FATTY ACID SIGNATURE TECHNIQUE FOR DIET DETERMINATION IN PISCIVOROUS 
SEABIRDS  
 
Anne Mary Myers1*, Daniel D. Roby1, Allen R. Place2, and Alix I. Gitelman3, 1USGS-Oregon Cooperative 
Fish and Wildlife Research Unit, Department of Fisheries and Wildlife, Oregon State University, 104 
Nash Hall, Corvallis, OR 97331 USA, myersan@onid.orst.edu; 2Center of Marine Biotechnology, 701 E. 
Pratt St., Baltimore, MD 21202 USA; 3Department of Statistics, Oregon State University, 44 Kidder Hall, 
Corvallis, OR 97331 USA 
 
   Fatty acid signatures (FASs) have been used to non-destructively investigate diets of marine predators, 
such as seabirds and marine mammals. We raised Caspian Tern (Sterna caspia) hatchlings in captivity on 
controlled diets and compared FASs of adipose tissue from full-grown chicks with those in the diet. FASs 
obtained from fish prey and chick adipose tissue were used to quantitatively compare levels of fatty acids 
in predator and prey, and to compare FASs among and between birds fed diets of a single prey type vs. 
those fed a mixed diet. We predicted that (1) FASs of prey fish would be significantly different between 
species, (2) FASs of birds fed 2 different single-prey diets would be significantly different between 
treatment groups, and (3) FASs of birds fed diets consisting of a single prey type vs. mixed diets would be 
significantly different between treatment groups. Signatures of the prey fish, Atlantic silversides (Menidia 
menidia), Pacific herring (Clupea pallasi), and hatchery-reared rainbow trout (Oncorhynchus mykiss), 
were significantly different, as were tern chicks fed the two single-species diets (MANOVA, p < 0.0001). 
FASs of Caspian Tern chicks fed mixed-species diets were also significantly distinguishable from those 
fed single-species diets (MANOVA, p < 0.0001). The diet of wild Caspian terns is, however, much more 
diverse and temporally-variable than in our experiment, plus FASs among prey items of the same species 
can vary widely. Nevertheless, investigations into how seabird predators preferentially metabolize or 
deposit each dietary fatty acid should enhance our ability to interpret FASs of piscivorous waterbirds with 
unknown diets. 
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INFLUENCE OF THE EGG RETRIEVAL BEHAVIOR ON BREEING SUCCESS IN LITTLE TERNS 
 
Hyungkyu Nam*1, Jeonghoon Kim1 and Jeong-Chil Yoo1. 1Korea Institute of Ornithology and Department 
of Biology, KyungHee University, Seoul, Republic of Korea, hyungkyu@khu.ac.kr. 
 
   During the breeding periods (May-September) in 2005, we studied that the influence of egg retrieval 
behavior on breeding success in Little Terns (Sterna albifrons) on small sand island in Chunsuman Bay, 
Korea. Little Terns and Kentish Plover (Charadrius alexandrinus) bred in the island. Sometimes mixed 
eggs of these species were found in nests. And the phenomenon was defined as ‘Supernormal clutch’. We 
checked accepted or rejected model eggs for analyzing egg retrieval behavior and then measured the 
distance between the nest and egg. The maximum distance was 55cm. The frequency of egg retrieval was 
higher when the distance between the nest and egg was shorter (r2=0.84, p<0.001). Breeding success in 
nests which were supernormal clutch was 0% (n=10). According to the results, we suggest that 1) the 
breeding costs (predated or parents) were higher in supernormal clutch than in normal clutch because the 
exposed probability in supernormal clutch was higher. As the breeding density increase, the frequency of 
egg retrieval behaviors was increased because the distance between nests was shorter. 
 
PAIR DURATION, BREEDING SUCCESS, AND DIVORCE IN A LONG-LIVED SEABIRD: 
BENEFITS OF MATE FAMILIARITY? 
 
Liliana Coelho Naves*1, Emmanuelle Cam2, and Jean Yves Monnat3, 1Université Pierre et Marie Curie, 
Laboratoire d’Ecologie, Bât A7 case 237. 7, quai St Bernard, 75252 Paris cedex 05, France, 
liliananaves@yahoo.com; 2Université Paul Sabatier, Laboratoire Evolution et Diversité Biologique, Bât 
4R3 salle 209. 118, route de Narbonne, 31062 Toulouse cedex 04, France; 3Penn ar Run Izella, 29770, 
Goulien, France. 
 
   In several avian species, breeding performance is positively related to pair duration and negatively 
related to divorce probability. From an evolutionary perspective, understanding individual decisions in 
terms of mate choice requires assessment of the relative fitness prospects associated with each decision. 
One hypothesis to explain benefits of mate fidelity proposes a continuous increase in pair coordination 
with pair duration (mate familiarity). We addressed the relationship between pair duration and the 
probabilities of breeding successfully and of divorce in the black-legged kittiwake (Rissa tridactyla). 
Questions about changes in fitness over segments of life inevitably involve other phenomena such as age- 
or experience-related changes in fitness components. These may be based on genuine changes within 
individuals or on changes in the proportion of individuals of different quality. Furthermore, pair duration 
is likely to be confounded with time of residence at a nest site. We found evidence of an increase in 
success probability with pair duration at population level, but not in pairs that lasted the same number of 
years, nor in a group of birds of higher quality. Lack of experience in first-time breeders accounted for a 
sharp increase in success probability between the first and the second year of pair duration. Prior 
residence better accounted for variation in success probability than pair duration. Our results do not 
support the hypothesis of a steady increase in success probability resulting from an increase in mate 
familiarity, and highlight the need for consideration of within-population heterogeneity when assessing 
hypotheses focusing on duration of phenomena. 
 
NEST SITE AND MATE FIDELITY IN A LONG-LIVED SEABIRD: BEHAVING AGAINST THE 
CURRENT? 
 
Liliana Coelho Naves*1, Jean Yves Monnat2, and Emmanuelle Cam3, 1Université Pierre et Marie Curie, 
Laboratoire d’Ecologie, Bât A7 case 237. 7, quai St Bernard, 75252 Paris cedex 05, France, 
liliananaves@yahoo.com; 2 Penn ar Run Izella, 29770, Goulien, France; 3 Université Paul Sabatier, 
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Laboratoire Evolution et Diversité Biologique, Bât 4R3 salle 209. 118, route de Narbonne, 31062 
Toulouse cedex 04, France. 
 
   Numerous studies have shown that breeding failure positively influences dispersal and divorce 
probability. However, there is evidence that pair reunion and fidelity to nest site are common in failed 
pairs, and that divorce occurs in successful birds. We assessed the extent of occurrence of “atypical” site 
and mate choices in black-legged kittiwakes (Rissa tridactyla), and aimed to identify groups exhibiting 
such behavior. We considered individual attributes (experience, breeding performance, site familiarity), 
pair attributes (pair duration, arrival asynchrony), and productivity in habitat patches. In early failed birds, 
prior residence at the nest site favored pair reunion. Arrival asynchrony increased divorce probability in 
successful birds. In case of failure, dispersal probability was smaller than 0.5 in individuals that failed at a 
late stage of the breeding cycle, bred in habitat patches with high productivity, and had long experience at 
the nest site. Individuals that experienced a recent or successive breeding success had the lowest dispersal 
probability, which was not influenced by patch productivity. Understanding individual decisions requires 
assessment of the circumstances under which a given choice yields fitness advantages compared to other 
options. Correct specification of the “strategy set” is critical to the success of studies on evolution of 
decision rules. There is consistent evidence that a minority of individuals in populations produce 
offspring: only the set of strategies open to such individuals yields different fitness prospects and may be 
subjected to natural selection. Studies of deviations from general trends are needed to understand the 
diversity of responses in populations. 
 
MARBLED MURRELET ACTIVITY PATTERNS AND HEALTH AT PORT SNETTISHAM, 
ALASKA  
 
Scott H. Newman*1, S. Kim Nelson2, Darrell L. Whitworth1, Harry R. Carter3, and Matt Kirchhoff4    1 
Wildlife Trust, 460 West 34th Street, 17th Floor, New York, NY 10001, newman@wildlifetrust.org;2 
Oregon Cooperative Fish and Wildlife Research Unit, Oregon State University, 104 Nash Hall, Corvallis, 
OR 97331; 3 Carter Biological Consulting, 1015 Hampshire Road, Victoria, BC V8S 4S8, Canada; and 4 
Alaska Department of Fish and Game, Wildlife Conservation, PO Box 240020, Douglas, AK 99824 
 
   We radiotagged 32 Marbled Murrelets (Brachyramphus marmoratus) at the mouth of Port Snettisham, 
near Juneau, Alaska, and followed their movements throughout the inner passages of southeast Alaska.  
We captured murrelets by Zodiac using a spot-lighting technique over 4 nights (23:56 and 02:40 hrs) 
between 28 June and 4 July 2005.  Heath assessments were performed to evaluate the condition of these 
murrelets compared to the health of murrelets elsewhere.  These analyses included white blood cell 
counts, differential cell counts, PCV, and TS.  Plasma biochemistry and disease testing is pending.  
Murrelet activity patterns were monitored using several techniques including aerial flights, boat based 
surveys, and land-based data loggers. We found that both data loggers and boat based surveys were 
valuable in providing presence/absence information, but that both methods had some limitations.  The 
land-based data-loggers were valuable at detecting the presence of radio-marked birds through out the 
entire day and demonstrated the timing of foraging and the timing of departure from Port Snettisham. 
However, if birds were present in Port Snettisham, but beyond approximately 2km from the data logger, 
they may have gone undetected.  Boat based surveys were more sensitive at detecting birds, and we could 
locate birds at distances greater than 2km, but limitations existed because we could not conduct boat 
based surveys 24 hours/day. However, the combination of data logger information and boat based surveys 
provided valuable information about the activity patterns of Marbled Murrelets in Port Snettisham 
through the late breeding and post-breeding season. Furthermore, through aerial telemetry flights, we 
were able to learn additional information about regional habitat use outside of Port Snettisham and post-
breeding dispersal patterns. Most marked murrelets foraged in the Port Snettisham area until late-July and 
then dispersed to areas as far north as Glacier Bay and as far south as Kuiu Island.  Port Snettisham was 
identified as an important foraging area for our radio-marked birds as well as hundreds of other murrelets. 
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EMERGING INFECTIOUS DISEASES IN AQUATIC BIRDS AS AN INDICATOR OF CHANGING 
MARINE ECOSYSTEM HEALTH 
 
Scott H. Newman*1,2, Nikkita Patel2, Scott Wright3, Kathryn Converse3, Emily Lammers1, and Peter 
Daszak2 Wildlife Trust, 460 West 34th Street, 17th Floor, New York, NY 10001, USA. 
newman@wildlifetrust.org; 2Consortium for Conservation Medicine, 460 West 34th Street, 17th Floor, 
New York, NY 10001 USA; 3USGS National Wildlife Health Center, 6006 Schroeder Road, Madison, 
Wisconsin 53711 USA 
 
   Emerging infectious diseases in humans have become more prevalent in the past several years with the 
onset of Lyme Disease, West Nile Virus, SARS, and now, the threat of Avian Influenza.  However, these 
diseases, and many others that effect wildlife and humans can be linked with changes to the environment 
including habitat loss, overexploitation, climate change, and increased pollution, to name a few.  To date, 
most anthropogenic driven disease emergence is associated with terrestrial ecosystems, however, given 
the drivers of disease emergence, there is no reason to believe that this increase in disease prevalence is 
limited to terrestrial species and ecosystems. In an effort to evaluate this at a national level (USA and 
American Territories), we have summarized mortality information from marine birds (seabirds, 
shorebirds, waders, and waterfowl) collected in 2 databases maintained by USGS-National Wildlife 
Health Center.  Between 1975 and 2005, over 4200 mortality events were documented in marine birds, 
and one or more necropsies were performed by wildlife pathologists to diagnose the cause of mortality.   
These mortality events included almost 450,000 confirmed sick or dead birds, and final mortality 
estimates are greater than 10 million marine birds.  Sources of mortality included infectious agents, 
toxicosis, natural causes, and trauma.  Greater than 50% of all diagnosed mortality was due to infectious 
agents, and bacterial diseases were responsible for a much larger proportion of mortalities than viral, 
fungal, or parasitic causes. Based on these preliminary findings, we believe that marine birds can serve as 
excellent sentinels of degradation of marine ecosystem health.  Furthermore, trends over the past 30 years 
suggest that disease plays a major role in the mortality of marine birds. 
 
DO PARENTS OF STREAKED SHEARWATER COORDINATE TIMING OF ARRIVAL TO 
SHORTEN THE DURATION OF STARVATION OF THEIR CHICKS?  
 
Daisuke Ochi*1, Kei Matsumoto1, Yukiko Inoue1, Nariko Oka2, and Yutaka Watanuki1 1 Graduate School 
of Fisheries Sciences, Hokkaido University, Minato-cho, Hakodate, 041-0821, Japan, 
dochi@fish.hokudai.ac.jp; 2Yamashina Institute for Ornithology, 115, Konoyama, Abiko, Chiba, 270-
1145, Japan  
 
   In some Procellariiform species, parents make foraging trips to distant foraging areas to bring meals for 
their chicks. Trip duration varies from one day to more than a week, which creates intermittent feeding 
patterns. Many studies have been carried out to explain such variation and patterns based on the 
hypothesis that parents optimize their own body condition. However, parents also may shorten the 
duration of starvation of their chicks to increase the chick growth rate under the same average food 
provisioning per day. Therefore, each mate may compensate their intermittent feeding by coordinating the 
timing of arrival. Here, we examine two hypotheses by observing nest attendance patterns of each mate of 
streaked shearwater (Calonectris leucomeras): (1) high frequency provisioning increases chick growth, 
and (2) each mate shifts timing of nest attendance to avoid double-feeding in a day. Attendance patterns 
were monitored by automated recording systems at the nest and chick mass was weighed in the morning 
and evening. Chicks that fed frequently grew faster in mass than chicks that fed intermittently after 
controlling the average food provisioning per day statistically. A mate returned to the nest more 
frequently when the partner was taking long trips (> 3 days) than when the partner was taking short trips 
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(1 - 3 days). This indicates that parents adopt temporally co-operative feeding tactics to promote chick 
growth and not to increase provisioning costs for each parent in streaked shearwaters. 
 
QUANTIFYING THE ABSOLUTE ABUNDANCE OF COASTAL MURRELETS IN YAKUTAT 
BAY, SE ALASKA: A DIGITAL TEMPLATE FOR MAKING FIELD SURVEY DATA GLOBALLY 
AVAILABLE TO THE RESEARCH MANAGEMENT COMMUNITY FOLLOWING ISO 
STANDARDS. 
 
Susan Oehlers*1,2 and Falk Huettmann2, 1 Yakutat Ranger District, Alaska, ftsao@uaf.,edu; 2 EWHALE 
lab, Inst. of Arctic Biology, Biology and Wildlife Dept., University of Alaska-Fairbanks, Fairbanks AK 
99775 USA 
 
   Yakutat Bay is a glacier-fed waterbody of the Pacific surrounded by old-growth forest. This region is 
known to host a wide variety of waterbird species. Here we present findings of our fieldwork from two 
years of boat-based and geo-referenced coastal surveys for summer and winter. We are quantifying the 
density and distribution of Marbled (Brachyramphus marmoratus) as well Kittlitz’s Murrelets (B. 
brevirostris) for the study area. Both species are of international conservation concern, and our work 
contributes to on-going international efforts for these and other species in the Pacific Rim. Geo-
referenced fieldwork data were transferred from hardcopy notebooks into a digital database, and then 
analysed with DISTANCE Sampling in order to obtain detectabilities, confidence intervals and 
statistically sound correction factors for general survey work on these species. Results are presented and 
eventually stored as a coastal GIS (Geographic Information System) shapefile layer in ArcView 3.3. 
These data and all of the detailed processing steps are further described with FGDC NBII Metadata 
available on the NBII server at Univ. of Alaska-Fairbanks for the global audience, e.g. linked via OBIS 
(Ocean Biogeography Information System) and GBIF (Global Biodiversity Information System) servers 
online. The approach presented here follows national and global ISO standards, is easy to implement in 
most field survey projects, is inherently spatial and quantitative, enables the global citizen to quickly find 
relevant biodiversity information online, allows for transparent decision-making for resource 
management, and provides raw data for further research purposes, e.g. GIS modelling and trend analysis. 
It contributes to global efforts making high quality biological data readily accessible and delivers them in 
a digital format for sustainable decision-making, e.g. impact studies and biodiversity inventories. 
 
DEAD BIRDS DON’T LIE, BUT WHAT ARE THEY REALLY TELLING US? 
 
Julia K. Parrish*, Kate Litle, and Todd Hass, School of Aquatic and Fisheries Sciences, University of 
Washington, Seattle, WA 98195 USA 
jparrish@u.washington.edu 
 
   Seabirds have long been touted as environmental indicators, because of their collective potential to 
integrate top-down, bottom-up, and anthropogenic signals. But long-term data on live birds is difficult to 
collect. Beached bird programs offer a relatively inexpensive alternative dataset, as programs are largely 
manned by volunteers. The Coastal Observation and Seabird Survey Team (COASST) program currently 
has over 150 observation beaches spread over 5300 lineal kilometers of Pacific Northwest coastline. In an 
‘average’ year, volunteers discover and tag 2000 carcasses of over 55 species. What do dead birds 
indicate? (1) geographic patterns pertaining to relative use and relative stress, (2) temporal and 
geographic patterns pertaining to breeding phenology, breeding success, and post-breeding migration, (3) 
temporal patterns pertaining to local-to-regional physical forcing at the event (weeks) and seasonal 
(months) scales. In combination, these patterns allow us to define ‘normal,’ identify significant deviations 
from mean response, and rank those factors, both episodic and chronic, most likely to affect marine bird 
mortality dynamics in the coastal Pacific Northwest. COASST data have so far shown that: post-breeding 
mortality and winterkill account for 50-75% of beaching; adult-chick ratios in local species such as the 
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Common Murre (Uria aalge) can be used to indicate breeding success; and deviation from normal 
beaching patterns, as was the case in spring-summer 2005 with murres and Brandt’s Cormorants 
(Phalacrocorax penicillatus), can be used to alert the scientific and management community to the 
occurrence and impacts of physical forcing factors that might otherwise be missed. 
 
IF YOU BUILD IT THEY WILL COME: WHAT ATTRACTS GULLS TO THE MID-COLUMBIA 
RIVER? 
 
Julia K. Parrish*1, Francis Wiese2, Joanna Smith1, and Lucinda Tear1, 1School of Aquatic and Fishery 
Sciences, University of Washington, Seattle, WA 98195 USA, jparrish@u.washington.edu; 2 North 
Pacific Research Board, 1007W 3rd Ave, Suite 100, Anchorage, AK, 99501, USA 
 

   Avian predators are often cited as contributing to fish population declines, especially where fish are of 
commercial, recreational, or conservation interest. In the Columbia River, five species of avian predators 
are known to attack out-migrating juvenile salmonids. Concern about bird predation has focused on dams, 
as these structures are known to impede juvenile salmon passage. In this study, we examined potential 
explanatory factors determining patterns of abundance and foraging in two species: Ring-billed and 
California Gulls, Larus delawarensis and L. californicus. Contrary to expectations, gulls were not 
attracted to the river during high salmon availability, appearing instead after the breeding season when 
most smolts had out-migrated. For the few gulls attracted to the river in April-June, dams were the single 
most attractive habitat. Later in the season, when gulls flooded the system, dams, rocky outcroppings, and 
parks were all attractors. Avian control programs at the dams consisted of shooting, hazing, and wire 
arrays.  Although the latter two strategies had a negative effect on gull abundance, shooting was 
paradoxically ineffective at reducing predator numbers in the immediate vicinity of the dam. Finally, gulls 
spent the majority of time at the dams loafing rather than foraging, suggesting that dam sites are attractive 
for multiple reasons. Lethal control of avian fish predators is practiced worldwide at dams, hatcheries, and 
stocked water-bodies. Bird mortality may number in the hundreds of thousands.  Given our results, we 
conclude that reducing site attractiveness is a far more efficacious solution for weakening the avian 
predator-fish linkage than predator removal. 
 
TRENDS IN NUMBERS AND BREEDING SUCCESS OF FOUR SPECIES OF SEABIRD ON UK 
COASTS 
 
Matthew Parsons, Mark L. Tasker*, Roddy Mavor and P. Ian Mitchell, Joint Nature Conservation 
Committee, Dunnet House, 7 Thistle Place, Aberdeen, AB10 1UZ, Scotland, mark.tasker@jncc.gov.uk 
 
   A co-ordinated monitoring programme has been tracking seabird numbers and breeding success at a 
representative sample of colonies around the UK since 1986. The programme assists the UK in meeting 
its international obligations and in monitoring aspects of the health of UK’s seas. Four seabird species, 
northern fulmar (Fulmarus glacialis), black-legged kittiwake (Rissa tridactyla), common guillemot (Uria 
aalge) and European shag (Phalacrocorax aristotelis) comprise nearly half of the UK’s breeding seabird 
population and each occupies distinctive feeding niches. Trends in numbers and breeding success through 
time will be presented for parts of the UK coast. Breeding success for many species/areas was at an all 
time low in 2004, with 2005 being more productive. A presumed scarcity of young sandeels (Ammodytes 
sp) in 2004, led to widespread starvation of chicks on UK North Sea coasts. In 2005, young sandeels 
appeared later than usual, and coupled with alternative feed fish, allowed some chicks to fledge relatively 
late in the breeding season. In contrast to the North Sea, breeding success in NW Scotland was moderate 
in 2004 but was very poor in 2005. The available data on diet are inconclusive in this region, but it is 
assumed that a food shortage was to blame also. 
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ARCTIC SEABIRD COOPERATION: MONITORING, STATUS AND TRENDS 
 
Aevar Petersen, Icelandic Institute of Natural History, PO Box 5320, 125 Reykjavik, Iceland, aevar.is 
 
   In the future increasingly more emphasis will be placed on interpreting the effects of global and 
regional processes, such as climate change. How are we going to respond to this demand? Regional 
cooperation on seabird conservation has been ongoing between the eight Arctic countries for over a 
decade. This cooperation takes place through the Circumpolar Seabird Group (CBird), an expert group 
within the Conservation of Arctic Flora and Fauna (CAFF), which in turn is one of the working groups of 
the Arctic Council. A Circumpolar Seabird Monitoring Network is under development, and work has 
begun summarizing the status and trends of Arctic seabirds, identifying main knowledge gaps, monitoring 
priorities, and main concerns. The monitoring network is conceived as allowing for different kinds of 
analyses of monitoring data at the regional level. The concept is collaborative sharing of data over larger 
regions permitting greater use of available data sets of wide-ranging environmental changes. The network 
is seen as one part of the Circumpolar Biodiversity Monitoring Program, which was launched in 
Cambridge, England, in fall 2005. The idea is to cover seabirds at different stages of their life cycle, times 
of the year, and areas important to their survival. The following primary components of the monitoring 
network have been identified: (a) colony monitoring, (b) at-sea surveys, (c) harvest statistics, (d) national 
lists of breeders and non-breeders, (e) national lists of endangered species, and (f) banding. 
 
SEABIRDS AS INDICATORS OF MARINE FOOD SUPPLIES: CAIRNS REVISITED 
 
John F. Piatt, USGS Alaska Science Center, 1011 E. Tudor Rd., Anchorage AK 99503 USA  
 
   Cairns (1987) predicted that: 1) parameters of seabird biology would vary in curvilinear fashion with 
changes in food supply, 2) the range of densities over which birds responded would be different for each 
parameter, and, 3) different seabird species would respond differently depending on diet and ability to 
adjust time budgets. When tested with data collected at colonies of Common Murre and Black-legged 
Kittiwake in Cook Inlet, Alaska, these predictions were found to be mostly True, False and True, 
respectively. Kittiwakes worked hard all the time, and had little discretionary time to compensate for 
declining prey density. Variability in prey abundance translated directly (r2=0.89) into variation in 
fledging success in a non-linear, threshold relationship.  Murre breeding success was buffered by 
reallocation of discretionary time and was a poor indicator of food supply, whereas ‘loafing time’ at the 
colony was a non-linear function (r2=0.65) of prey density. For parameters that were sensitive to 
fluctuations in food supply, most responded at similar thresholds of prey density— presumably because 
all responses ultimately depend on the rate of prey acquisition at sea. Murres and kittiwakes minimized 
variability in their own body condition (CV<10%), and in growth of chicks (CV<25%) in the face of high 
variability in prey abundance (CV=80%).  Both species exhibited similar moderate variability (CV= 25-
40%) in laying and hatching success, and in foraging effort. However, while variability in kittiwake 
breeding success (CV=87%) tracked prey variability, murre breeding success did not (CV=29%). 
Implications of these results for “seabirds as indicators” will be discussed. 
 
AIR FARE: FEEDING ECOLOGY OF MASKED BOOBY AT CLIPPERTON ISLAND, EASTERN 
PACIFIC  
 
Robert L. Pitman* and Lisa. T. Ballance, NOAA Fisheries, Southwest Fisheries Science Center, 8604 La 
Jolla Shores Dr., La Jolla, CA 92037, robert.pitman@noaa.gov  
 
   We studied the food habits of Masked Boobies (Sula dactylatra) from 4-27 March 2005, on Clipperton 
Island (10º 18' N, 109º 13' W), an isolated, uninhabited atoll in the eastern tropical Pacific Ocean. We 
collected 209 regurgitation samples from adults returning to feed their chicks in the evening; food loads 
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had a mean mass of 263.3 ± 103.6 g and contained an average of 8.2 ± 4.6 individual prey items. From 
these we identified 1821 individual prey items, including 15 species of fish and 3 species of cephalopods. 
Nearly all of the prey were volant forms: 93% of the individual prey items, and 86% of the overall prey 
mass were comprised of nine species of flyingfish (Exocoetidae), one species of flying halfbeak 
(Hemiramphidae: Oxyporamphus micropterus), and a flying squid (Ommastrephidae: Sthenoteuthis 
oualaniensis). We suggest that tunas may be acting as keystone species in the tropics by structuring the 
epipelagic fish and cephalopod communities, which in turn shape the seabird communities that prey upon 
them. Given that plunge-diving Masked Boobies probably take any available prey of suitable size (27 - > 
362 mm in our sample), to a depth of approximately 10 m, our results clearly indicate that volant species 
are practically the only prey inhabiting the surface waters during the daytime, and presumably because 
flying is an effective behavior for avoiding underwater predators (i.e., tunas) in clear tropical waters. 
Tunas feed mainly during the daytime, which apparently limits prey available to seabirds to two main 
communities: volant forms, available during the daytime, and vertically migrating (non-volant) species, 
available only at night. This in turn appears to have given rise to the two main seabird feeding guilds 
found in tropics, recently described by Spear et al. (in press). 
 
DISTRIBUTION AND SPECIATION OF MERCURY AND ORGANOTIN COMPOUNDS IN 
SEABIRD EGGS FROM COLONIES IN THE ALASKAN COASTAL ECOSYSTEM 
 
David Point1, Russell D. Day1, Stacy S. Vander Pol*1, Steven J. Christopher1, Kristin S. Simac2, Rebecca 
S. Pugh1, David R. Roseneau3, Paul R. Becker1, Olivier F.X. Donard4, and Glenn K. Chen5, 1National 
Institute of Standards and Technology, Hollings Marine Laboratory, 331 Fort Johnson Rd., Charleston, 
SC 29412 USA, stacy.vanderpol@nist.gov; 2U.S. Geological Survey, Alaska Science Center, 1011 E. 
Tudor Road, Anchorage, AK, 99503 USA; 3U.S. Fish and Wildlife Service, Alaska Maritime National 
Wildlife Refuge, 95 Sterling Highway, Suite 1, Homer, AK 99603 USA; 4Laboratoire de Chimie 
Analytique Bioinorganique et Environnement, 2 Av P. Angot, Helioparc Pau Pyrenees, 64053 Pau, 
FRANCE; 5Bureau of Indian Affairs, Alaska Region Subsistence Branch, 2355 Kachemak Bay Drive, 
Homer, AK 99603 USA 
 
   Recent studies by the Seabird Tissue Archival and Monitoring Project (STAMP) have demonstrated 
that eggs from selected Alaskan colonies are good candidates to establish baseline values for organic 
contaminants (POPs) and total mercury. However, detailed information on organometallic species, such 
as organotin compounds and the relative proportion of methylmercury has been needed. Recent analytical 
procedures developed at the National Institute of Standards and Technology (NIST) were applied to 
document the concentrations of organotin contaminants and methylmercury in eggs from different seabird 
colonies. The eggs from four colonies of common murres (Uria aalge), and from two colonies each of 
glaucous gulls (Larus hyperboreus) and glaucous-winged gulls (L. glaucescens) from coastal Alaska were 
analyzed. As part of STAMP, all samples are cryogenically archived for retrospective analysis providing 
an important resource for environmental monitoring programs for both current and future research 
considering emerging contaminants. Three butyltin species (Mono, Di and Tri-butyltin) were found in all 
eggs. For mercury, methylmercury was found to be to be the major species in eggs of the different seabird 
colonies. Second, the comparison between common murres and glaucous (winged) gulls, respectively 
deep-diving fish feeders and scavengers/intertidal foragers/surface fish eaters, highlights specific patterns 
considering Tri-Butyltin levels, the relative amount of breakdown products (Mono and Di-Butyltin) and 
the lipids contents in eggs. These patterns suggest a possible influence of feeding pathways and/or 
different aptitudes to metabolize this class of compounds. 
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THE ROLE OF FOOD AVAILABILITY AND INTERACTIONS WITH GREAT SKUAS IN 
CAUSING THE DECLINE OF THE NORTHERN ISLES (UK) PARASITIC JAEGER POPULATION 
 
Norman Ratcliffe*1, Pete Ellis1, Eric Meek1, Simon Smith2,Gail Churchill3 and Sarah Davis4. 1The Royal 
Society for the Protection of Birds (RSPB), 10 Albyn Terrace, Aberdeen, AB10 1YP. UK, 
norman.ratcliffe@rspb.org.uk 2Scottish Natural Heritage, Ground Floor, Stewart Building, Alexandra 
Wharf, Lerwick, ZE1 0LL.UK. 3Scottish Natural Heritage, 54-56 Junction Road, Kirkwall, Orkney, 
KW15 1AW. UK. 4British Trust for Ornithology, The Nunnery, Thetford, Norfolk, IP24 2PU, UK 
 
   Parasitic Jaegers (Stercorarius parasiticus) in the UK breed mainly on the Northern Isles and numbers 
there experienced a 38% decline between censuses in 1992 and 2000. Annual monitoring of trends in 
sample plots show a chronic decline between these dates that has accelerated thereafter. Productivity of 
Parasitic Jaegers varied considerably among years and archipelagos and was ultimately associated with 
variation in availability of sandeel. Adult mortality doubled in 2000 and has remained at a high level 
subsequently, this being associated with poor availability of sandeel. Population models indicate that 
reproductive failures and low adult survival associated with poor food availability are sufficient to explain 
declines during the mid 1990s and since 2000. However, recruitment and survival were sufficient to 
promote a population recovery during the mid 1990s but this did not occur in reality. Reduced immature 
survival is most likely to explain the discrepancy between observed and predicted population trends 
during the late 1990s. It is possible that great skua predation on juveniles is the cause, but further research 
is required to test this. Population trends of Parasitic Jaegers at a regional level were negatively related to 
densities of great skuas which lends support to this hypothesis. Parasitic Jaeger numbers are likely to fall 
further until at least 2007 owing to low recruitment from weak cohorts produced from 2000 to 2004. 
 
ADVANCED METHODS FOR ESTIMATING DAILY SURVIVAL RATES OF PRECOCIAL 
CHICKS USING LIVE AND DEAD ENCOUNTER MODELS IMPLEMENTED IN THE 
PROGRAMME MARK 
 
Norman Ratcliffe*1 and Morten Frederiksen2. 1The Royal Society for the Protection of Birds (RSPB), 10 
Albyn Terrace, Aberdeen, AB10 1YP. UK, norman.ratcliffe@rspb.org.uk, 2Centre for Ecology and 
Hydrology (CEH), Hill of Brathens, Banchory, Aberdeenshire, AB31 4BW 
 
   The success of avian nesting attempts is generally estimated visiting nests repeatedly to determine their 
fate and estimating daily nest survival rates. Standard nest survival analyses assume encounter rates of 
one, but this is invalid semi-precocial species such as skuas and Larids because chicks are able to disperse 
from the nest and hide from observers. Some studies of Larid chick survival have employed wire 
enclosures to confine chicks to an area that can be searched thoroughly, but these reduce chick mobility 
and interaction with the wider environment and hence their survival. Commonly, free-ranging chicks are 
classed as fledging if they survive to an age at which they can disperse from the nest, but this 
overestimates fledging success where significant mortality occurs in older chicks. Survival rates of free 
ranging chicks can be modelled more robustly from live-dead capture-mark-recapture data using the 
Burnham method. This paper presents a method of setting the parameter index and design matrices in 
MARK to allow modelling to allow for staggered age-entry and permanent emigration at fledging age. An 
analysis of a data set generated by a Monte Carlo programme, in which the rates of survival, recapture 
and recovery were known a priori, demonstrates that the method yields accurate parameter estimates over 
a variety of survival and recapture values and for an range of encounter period frequencies. The 
application of this method to the estimation of semi-precocial chick survival rates and the identification of 
factors affecting these are discussed. 
 
SEABIRDS AS INDICATORS OF MARINE ECOSYSTEMS: FROM RINGING ALARM BELLS TO 
FINDING SOLUTIONS 
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Keith Reid, British Antarctic Survey, Natural Environment Research Council, High Cross, Madingley 
Road, Cambridge, CB3 0ET, UK. k.reid@bas.ac.uk 
 
   In most marine ecosystems, our abilities to measure changes in lower-trophic levels is often restricted. 
As integrators, indices of the performance and population size of upper-trophic level species can provide 
the first indications of changes in the ecosystem. The high profile and amenability to measurement of 
seabirds has made them a popular and very successful choice as indicators of ecosystem change. This role  
may be considered at two levels; firstly as ‘response indicators’ providing an observation  that some 
change in ecosystem status has occurred, and secondly as ‘mechanism indicators’ where the information 
gathered by seabirds provides insights into the reasons underlying that observation of change, e.g. by 
providing data on the dynamics of key prey species. Marine ecosystems are inherently variable at a range 
of spatio-temporal scales; therefore, when examining causality it is essential to match the scales of 
response of seabirds to appropriate ecosystem scales. Where there are multiple responses, e.g., those 
reflecting changes in local foraging conditions to those reflecting basin-scale processes, a combination of 
indices at appropriate scales may provide more powerful indicators of ecosystem change. The use of 
seabirds as indicators is justifiably widespread. However, non-linear responses may create biases towards 
indicating poor environmental conditions. As a consequence, seabirds are frequently perceived as 
indicators of the failure of management policies.  Opportunities abound, but the challenge for seabird 
ecologists is to deliver unbiased policy-relevant outputs than can be integrated into the successful 
management of marine resources. 
 
POPULATIONS OF FISH-EATING SEABIRDS IN THE PRIBILOF ISLANDS: PERSPECTIVES 
AFTER THREE DECADES OF MONITORING 
 
Heather M. Renner*1, G. Vernon Byrd1, and Joel A. Schmutz2, 1Alaska Maritime National Wildlife 
Refuge, 95 Sterling Highway, Suite 1, Homer, AK 99603 USA, heather_renner@fws.gov; 2USGS Alaska 
Science Center, 1011 E. Tudor Road, Anchorage, AK 99503 USA 
 
   Population monitoring of ledge-nesting, piscivorous seabirds has been conducted at St. Paul and St. 
George Islands in Alaska since about 1975.  We monitored black-legged and red-legged kittiwakes (Rissa 
tridactyla and R. brevirostris,) and common and thick-billed murres (Uria aalge and U. lomvia) using 
replicated counts of adults attending cliff segments at the two breeding colonies. Earlier analyses 
indicated declines in all species at one or both islands.  Declines in red-legged kittiwakes are of particular 
conservation concern as the majority of the world’s population of this species nests at the Pribilof Islands.  
Perspectives on population trends have changed throughout the history of the monitoring program for 
three reasons: 1) more data points have been appended to the time series; 2) better understanding of the 
variability of population metrics, both in terms of measurement uncertainty and true annual variation; and 
3) analytical tools for examining trends have improved.  Trends for both species of kittiwakes were 
similar on the two islands, suggesting a population decline during the 1970’s and 1980’s and a subsequent 
increase.  Murre population trends have differed between the two islands in recent years in that both 
species on St. Paul have continued to decline since 1975, whereas thick-billed murres have rebounded to 
above 1975 levels in recent years on St. George, and common murres have remained relatively stable.  
Population trends were generally non-linear; while exploratory analysis suggests some change must have 
occurred in the late 1980’s or early 1990’s which led to increased growth rates, the mechanism is unclear. 
 
WHAT’S GREAT ABOUT BEING THE LEAST? EVOLUTIONARY ADVANTAGES OF SMALL 
SIZE IN AUKLETS.  
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Martin Renner*1, 2, and Ian L. Jones 1, 1Biology Department, Memorial University of Newfoundland, St. 
John’s, NL A1B 3X9, Canada; 2current address: School of Aquatic & Fishery Sciences, University of 
Washington, Seattle, WA 98195, USA, h95mr@mun.ca 
 
  Over geological time scales, evolution is supposed to lead to an increase in body size over geological 
time in a lineage of populations (Cope’s rule). Large size confers numerous advantages such as increased 
foraging range, fighting capability, cold tolerance (Bergmann’s rule), and preference in mate choice. 
While penguins seem to play by the rules, alcids do not. Despite living in the subarctic, auklets are 
amongst the smallest members of the alcid family, and the Least Auklet (Aethia pusilla) is one of the 
smallest seabirds at all. Phylogenetic reconstruction shows that small size is an acquired trait in auklets, in 
particular in the Least Auklet. Possible advantages of small size include the ability to exploit food items 
inefficient for larger species to pursue, faster chick development, and having chicks fledge at a more 
advanced developmental stage. We compared adult mass to fledging age and relative fledging size among 
the monophyletic group of auklets and puffins. We found a close inverse relationship between adult size 
and relative fledging size, Least Auklets having the smallest size and the proportionally largest fledglings. 
Age at fledging was positively related to adult size. Chicks of the three nocturnal species fledged at 
significantly older ages than diurnal species. 
 
FIELD EVALUATION OF SEABIRD DETERRENT GEAR AND ALTERNATIVES FOR ALASKA 
SMALL LONGLINE VESSELS 
 
Sunny Rice*1, Torie Baker2, and Paula Cullenberg3, 1University of Alaska Sea Grant Marine Advisory 
Program, Box 1329, Petersburg, AK 99833 USA; 2 University of Alaska Sea Grant Marine Advisory 
Program, Box 830, Cordova, AK 99574 USA; 3 University of Alaska Sea Grant Marine Advisory 
Program, 1007 W. 3rd Ave, Ste. 100, Anchorage, AK 99501 USA, anpjc@uaa.alaska.edu 
 
   Where seabirds are present, commercial longline vessels in Alaska have the potential to catch seabirds 
in their gear, in particular, species of special concern such as the endangered short-tailed albatross 
(Phoebastria albatrus.) As a result, the National Marine Fisheries Service in conjunction with the US 
Fish and Wildlife Service developed regulations requiring commercial fishermen to deploy bird deterrent 
devices while fishing. In 2003 and 2004, the Alaska Sea Grant Marine Advisory Program undertook a 
collaborative demonstration project, with funds provided by the Fish and Wildlife Service, to develop 
practical ways of reducing bird interactions with longline gear deployed by small vessels, and to evaluate 
better ways to deploy and comply with current deterrent regulations. We relied upon the cooperation and 
ingenuity of small vessel owners to accomplish these goals. We did not evaluate the novel methods for 
effectiveness in deterring seabirds; rather, we examined the logistical and economic practicalities of using 
the new methods. Six projects were undertaken with halibut longline vessels from ports ranging from 
Southeast Alaska to Kodiak. Recommendations as a result of this project are: 1) consideration be given to 
testing seabird deterrence of lighter weight streamer lines, 2) if found effective, lighter weight streamer 
lines be constructed and distributed for free to small boat operators, 3) research on the use of integrated 
weight groundline on smaller vessels be continued, and 4) outreach efforts be undertaken to inform 
smaller vessel owner/operators about buoy line covering, davit designs and associated costs, and 
streamerline deployment. 
 
NOAA FISHERIES NATIONAL SEABIRD PROGRAM:  ADDRESSING SEABIRD BYCATCH 
THROUGH REGIONAL FISHERY MANAGEMENT ORGANIZATIONS AND OTHER 
INTERNATIONAL INSTRUMENTS 
 
Kim S. Rivera, NOAA Fisheries, Protected Resources Division, PO Box 21668, Juneau, AK  99802; 
Kim.Rivera@noaa.gov 
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   The NOAA Fisheries National Seabird Program collaborates with federal partners at the U.S. Fish & 
Wildlife Service, Department of State, NOAA, and regional fishery management councils to implement 
the US’s National Plan of Action for Reducing the Incidental Catch of Seabirds in Longline Fisheries 
(NPOA). In addition to addressing seabird bycatch reduction efforts domestically within the US 
Exclusive Economic Zone, the NPOA includes elements to address these efforts in the international arena, 
particularly important given the highly migratory nature and global distribution of many pelagic seabirds. 
Activities include those with a fishery focus--- Regional Fishery Management Organizations (RFMO) to 
which the US is party, the FAO’s Committee on Fisheries (COFI), governmental bilateral meetings, and 
international conferences and workshops (such as International Fishers Forum); as well as efforts that 
focus more specifically on seabird conservation---such as the Agreement on the Conservation of 
Albatrosses and Petrels (ACAP) and international albatross conferences and workshops. International 
collaborators include both environmental and fishing industry non-governmental organizations and 
university research scientists. 
 
NEST DAILY SURVIVAL RATE OF RED-THROATED LOONS NESTING IN WESTERN ALASKA 
AND THE EFFECTS OF PREDATOR ABUNDANCE AND NEST OBSERVATION 
 
Daniel J. Rizzolo*, and Joel A. Schmutz, U.S. Geological Survey, Alaska Science Center, 1011 East 
Tudor Road, Anchorage, AK 99503 USA, drizzolo@usgs.gov 
 
   Nest survival is a key component of avian productivity. To better understand this aspect of demography 
in Red-throated Loons (Gavia stellata), we estimated daily survival rate (DSR) for nests on the Yukon-
Kuskokwim Delta in western Alaska. We used generalized linear models to examine temporal and spatial 
variation in DSR, as well as the effects of artic fox abundance and observer nest visits. DSR varied 
substantially among years and also spatially across relatively small scales. Within the nesting season, 
DSR increased in association with nest age. Observer visits to nests were negatively associated with DSR 
and the magnitude this effect varied between study sites. Results indicate that Red-throated Loon nests are 
particularly vulnerable to natural predation as well as observer induced nest failure. Field methods for 
monitoring loon nests should strive to minimize nest disturbance, such as by monitoring nest fate with 
temperature loggers rather than repeated visits to nests. The high degree of annual variation in Red-
throated Loon nest survival is typical of long-lived species and our results suggest that in western Alaska 
much of this annual variation was related to arctic fox abundance. Long-term patterns in the temporal 
variability of fox abundance are unclear, but predation of nests by foxes may have been a factor in 
population declines of Red-throated Loons since the mid 1970s. 
 
NEARSHORE SANDDAB RECRUITMENT IN THE LEE OF A COASTAL PROMONTORY AS 
MEASURED BY PIGEON GUILLEMOT DIET 
 
Dan P. Robinette*, Julie L. Lanser, and William J. Sydeman, PRBO Conservation Science, Vandenberg 
Field Station, 205 North H Street, Suite 217, Lompoc, CA  93438 USA, drobinette@prbo.org 
 
   Estimating recruitment in fish populations requires an understanding of larval dispersal and delivery. 
Sanddabs (Citharichthys sp.) are very abundant in nearshore habitats off central California, an area of 
persistent upwelling structures. Coastal promontories impose alongshore variability in the strength of 
offshore transport during upwelling and provide refuge to sanddab larvae occurring in their lee. In theory, 
there should be variable delivery of larvae to windward habitats and stable delivery to leeward. To test 
this hypothesis, we investigated the diet and foraging habits of Pigeon Guillemots (Cepphus columba) at 
two sub-colonies, one windward and one leeward, of the Point Arguello Promontory from 2001-2005. 
Diet at both sub-colonies was dominated by age-I sanddabs and percent sanddab in diet was negatively 
correlated with diet diversity, indicating guillemots do not switch to an alternative dominant prey when 
sanddabs are less available.  Guillemots from the leeward sub-colony foraged mostly to the south of Point 
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Arguello while those windward foraged mostly to the west and north. There was no difference in percent 
sanddab in diet between the sub-colonies, but data from the windward sub-colony were much more 
variable than those from the leeward sub-colony. Annual data on sanddab larvae abundance measured by 
California Cooperative Oceanic Fisheries Investigations were correlated positively with percent sanddab 
and negatively with diet diversity at the leeward sub-colony with a one year lag. There were no 
correlations between larvae abundance and diet variables at the windward sub-colony. Thus, sanndab 
recruitment was less variable and more predictable leeward of Point Arguello than windward. 
 
ASSESSING OCEAN CONDITIONS USING AN ESTUARINE AVIAN PISCIVORE:  
CASPIAN TERN DIET AND PRODUCTIVITY IN THE COLUMBIA RIVER ESTUARY 
 
Daniel D. Roby*1, Donald E. Lyons1, and Robert Emmett2, 1USGS– Oregon Cooperative Fish and 
Wildlife Research Unit, Oregon State University, 104 Nash Hall, Corvallis, OR 97331-3803 USA, 
daniel.roby@orst.edu  2NOAA Fisheries-Fish Ecology Division, Hatfield Marine Science Center, 
Newport, OR 97365-5296 
 
   We used Caspian Terns (Sterna caspia) nesting in the Columbia River estuary to evaluate abundance of 
marine forage fishes in the nearshore environment. Over the seven years of this study (1999-2005), 
taxonomic composition of tern diets, fledglings raised per breeding pair, and condition of fledglings 
varied considerably. While tern diet composition did not precisely match the composition of forage fishes 
caught during nearshore trawls, there was general correspondence between forage fish densities, the 
proportion of marine forage fish in tern diets, and tern productivity. Tern productivity was highest in 2001 
when marine forage fishes (e.g., northern anchovy [Engraulis mordax], Pacific herring [Clupea pallasi], 
Pacific sardine [Sardinops sagax]) were widely abundant in nearshore trawls. Tern productivity was 
particularly correlated with the timing of the onset of coastal upwelling in spring. Despite widespread 
breeding failure and adult mortality among seabirds nesting in the California Current System during 2005, 
a year of notably late onset of coastal up-welling, Caspian Terns in the Columbia River estuary did not 
experience colony-wide failure. Productivity was, however, lower than in any other year of our study, and 
young fledged in relatively poor condition.  These results indicate that Caspian Terns nesting near the 
mouth of the Columbia River can provide valuable information on the abundance of marine forage fishes 
in the nearshore, a key component of marine productivity and the food supply for a wide variety of 
seabird, marine mammal, and fish predators. 
 
CONSERVATION OF THE THREATENED STELLER’S EIDER NEAR BARROW, ALASKA: CAN 
MANAGEMENT ACTIONS PROMOTE RECOVERY OF THIS EPISODIC BREEDER? 
 
Nora A. Rojek*1, Tuula Hollmen2, Ted Swem1, and Corey L. Rossi3, 1Fairbanks Fish and Wildlife Field 
Office, U.S. Fish and Wildlife Service, 101 12th Avenue, Room 110, Fairbanks, AK 99701 USA, 
nora_rojek@fws.gov; 2University of Alaska Fairbanks and Alaska SeaLife Center, 301 Railway Avenue, 
Seward, AK 99664 USA; 3USDA, APHIS, Wildlife Services, 9001 East Frontage Road, Suite A, Palmer, 
AK 99645 USA 
 
   The vicinity of Barrow is the core northern breeding area of the threatened Alaska-breeding population 
of Steller’s eiders (Polysticta stelleri). Maintaining and enhancing this breeding population is considered 
vital to recovery efforts. A monitoring program was initiated in 1991 and since then eiders attempted to 
breed (lay eggs) in only 8 of 15 years and experienced poor success in breeding years: only 15.5% (10%-
24% CI) of clutches survived to hatching and only 3 of 17 (17.6%) broods (in all years combined) 
survived to fledging. Predation is likely the main cause of breeding failure in this population. In 2005, 
Steller’s eiders bred for the first time since 2000 and three new predator-related management actions were 
implemented: 1) Localized predator control removed 17 foxes from the area. No foxes were observed 
within the study area during the entire breeding period and nesting success of eiders (21.5%) and several 
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other species of ground-nesting birds was above average. 2) In conjunction with the Alaska Sea Life 
Center, we piloted an artificial incubation project to reduce exposure of eggs to predators. One hen 
successfully hatched all the artificially incubated eggs that were returned to her while another abandoned 
the nest shortly after her eggs were swapped for dummy eggs.  3) We monitored four nests using video 
cameras: three were depredated by pomarine jaegers (Stercorarius pomarinus) and the remaining hen 
abandoned her clutch.  Preliminary results show promise that predator control and artificial incubation 
have the potential to enhance productivity. 
 
HISTORICAL AND CURRENT DISTRIBUTION AND ABUNDANCE OF KITTLITZ’S MURRELET 
IN THE ALEUTIAN ISLANDS 
 
Marc D. Romano*1, John F. Piatt1, Jeffrey C. Williams2 and, Anthony A. DeGange1 1USGS, Alaska 
Science Center, 1011 East Tudor Road, Anchorage, AK 99503 USA, mromano@usgs.gov; 2USFWS, 
Alaska Maritime National Wildlife Refuge, 95 Sterling Highway, Suite 1, Homer, AK 99603 USA. 
 
   The distribution of Kittlitz’s Murrelet (Brachyramphus brevirostris) is not completely known but the 
breeding range of the species includes coastal areas of Alaska and the Russian far east. Very few nests of 
this species have been found, and therefore breeding distribution has been largely inferred from 
observations during summer of birds at sea. Populations of Kittlitz’s Murrelets are declining rapidly 
within the core range of the species (Glacier Bay, Prince William Sound, Malaspina Forelands, Kenai 
Fjords etc.) but little is known about the status of populations outside the core range due to limited survey 
effort. The distribution of Kittlitz’s Murrelet in the Aleutian Archipelago ranges from Unimak Island in 
the east to Attu Island in the west. The species has been identified at ten separate islands in the Aleutians 
including confirmed nesting on Atka Island and Agattu Island and strong evidence for breeding on Adak 
Islands. Recent surveys have recorded significant populations of Kittlitz’s Murrelets at Unalaska Island, 
Atka Island and Attu Island. 
 
EGG NEGLECT IN THE CASSIN’S AUKLET: SHOULD I STAY OR SHOULD I GO?  
 
Robert A. Ronconi*1 and J. Mark Hipfner2, 1University of Victoria, Department of Biology, Victoria, 
B.C., V8W 3N5, rronconi@uvic.ca; 2Centre for Wildlife Ecology, Simon Fraser University and the 
Canadian Wildlife Service, RR#1 5421 Robertson Road, Delta, B.C., V4K 3N2 
 
   An evolutionary perspective on incubation strategies suggests that incubating birds face a trade off 
between current reproduction (care for young) and future fitness (care for self). One potential cost in this 
trade off is juvenile mortality due to predation. Several small seabirds have an incubation strategy that 
includes periods of egg neglect, during which eggs are left vulnerable to predation. We studied egg 
neglect in the Cassin’s Auklet (Ptychoramphus aleuticus) on Triangle Island, BC, to examine trade offs in 
incubation behaviour in the presence of predatory mice. We used a video camera probe to monitor rates of 
egg neglect in 32 burrows. We also quantified mass loss of incubating adults at 12 additional burrows. 
Most eggs (56%) were neglected only one or two days, and 22% not at all. Neglect was highest early in 
the breeding season and during the first 10 days after laying. Neglect rates increased with wind speed, 
presumably associated with poor foraging opportunities for adults. Adults experienced weight loss of 
8.1% and 16.1% of their body mass over single and double incubation shifts respectively. Predation 
pressure was high: 58% of eggs were predated, and predation rate increased with number of neglect days. 
Correlated rates of neglect with poor foraging conditions, high costs of incubation (mass loss), and high 
risks of predation suggest that neglect is a strategy that increases adult survival rather than offspring 
survival. The high risk of egg predation associated with neglect may be a threat for seabirds nesting on 
islands with introduced predators. 
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IMPLICATIONS OF PLANKTIVORY ON ECOLOGY, EVOLUTION AND CONSERVATION OF 
THE ALCIDAE 
 
Ian C. Rose, Department of Fisheries and Wildlife, Oregon State University, 104 Nash Hall, Corvallis OR 
97331 USA, roseia@onid.orst.edu 
 
   This paper is intended as an introduction to the special paper session “The Conservation and Ecology of 
Planktivorous Alcids”.  I will explore the implications of planktivory, the consumption of 
macrozooplankton as dominant prey items, in the Alcidae, the family of auks.  Most auks are primarily 
piscivores, or fish-eaters, but several species have adapted themselves to exploit zooplankton instead of 
fish.  The most obvious examples are the auklets, but several other alcid species have also evolved along 
these lines.  This foraging strategy has impacts on virtually every aspect of their life histories, including 
distribution, morphology, and reproduction.  In a changing sub-Arctic and Arctic climate, their 
dependence on zooplankton also affects how we study and protect these species.  Compared to fishes, the 
population structure and dynamics of zooplankton are very poorly known, and many plankton species are 
extremely sensitive to changes in sea temperature and salinity which are predicted to accompany global 
climate change.  Because their prey is directly affected by even minor changes in ocean conditions, 
planktivorous alcids are excellent indicator species.  A more direct working relationship between 
zooplankton and seabird specialists, along the lines of the cooperative efforts between ornithologists and 
fisheries biologists, is proposed. 
 
MONITORING MURRES AND KITTIWAKES AT CAPE LISBURNE, ALASKA, 1976-2005 
 
David G. Roseneau, U.S. Fish and Wildlife Service, Alaska Maritime National Wildlife Refuge, 95 
Sterling Highway, Suite 1, Homer, Alaska  99603-7473 USA, dave_roseneau@fws.gov 
 
   Cape Lisburne, Alaska, in the eastern Chukchi Sea supports an estimated 400,000-500,000 common and 
thick-billed murres (Uria aalge and U. lomvia) and 20,000-30,000 black-legged kittiwakes (Rissa 
tridactyla) on about 7 km of precipitous, near continuous 15-200 m-high sedimentary limestone and shale 
sea-cliffs (about 30% of the murres are common murres and 70% are thick-billed murres; small numbers 
of pelagic cormorants, black guillemots, parakeet auklets, horned and tufted puffins, and glaucous gulls 
are also present). This large, impressive seabird colony is one of 10 Alaska Maritime National Wildlife 
Refuge annual monitoring sites, and it is also the northernmost concentration of most of these cliff-
nesting species in Alaska (larger concentrations of glaucous gulls are found along the barrier islands 
bordering Kasegaluk Lagoon). Murre and kittiwake populations have been monitored at Cape Lisburne 
since 1976. Based on 1976-2005 boat- and land-based counts, numbers of murres increased slowly during 
mid-1970’s – mid-1980’s, more than doubled during the mid-1980’s – late 1990’s, and then leveled off 
during 2000-2005. Numbers of kittiwakes and kittiwake nests also increased at the colony during the mid-
1970’s – late 1990’s, but the positive trend was limited to the west-facing cliffs. However, more recent 
land-based counts made during 2002-2005 suggest that numbers of these small gulls may now be 
increasing on the north-facing cliffs. These population changes may be related to changes in regional sea-
surface temperatures and sea-ice cover over the last three decades. 
 
COMPARATIVE ANALYSIS OF GENETIC STRUCTURE IN TWO RARE ARCTIC GULL 
SPECIES: IVORY GULL (PAGOPHILA EBURNEA) AND ROSS'S GULL (RHODOSTETHIA 
ROSEA) 
 
Stephanie Royston*, Ian L. Jones, Steven. M. Carr. Department of Biology, Memorial University of 
Newfoundland, St. John's, NL A1B 3X9, sroyston@mun.ca 
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   Ivory Gulls (Pagophila eburnea) and Ross's Gulls (Rhodostethia rosea) are both high-arctic gulls that 
are listed by COSEWIC (Committee on the Status of Endangered Wildlife in Canada). Ivory Gulls have a 
circumpolar distribution and have recently experienced an apparent 80% decline in Canadian breeding 
colonies. It is not known if similar declines are occurring in other breeding areas. Ross's Gulls mainly 
breed in Siberia but a very small population breeds in Canada. The objective of this project is to better 
explain the population structure of these two species, including determining the extent of gene flow 
amongst colonies and to understand their winter migration. Since a large percentage of Ivory Gulls winter 
in Canadian waters off Labrador, it is important to understand which colonies these birds represent. Ross's 
Gulls migrate over Point Barrow, Alaska every fall before wintering in an as yet unknown area. I am 
using mitochondrial DNA sequences from ND4, ND4L, 12S and 16S, as they represent the most 
informative sites thus far. Preliminary genetic evidence suggests that Ivory Gulls have extremely low 
genetic diversity, indicating a population bottleneck in the recent past. Ross's Gull genetic diversity 
appears to be higher reflecting its more stable global population. 
 
SOURCES OF VARIATION IN THE ANNUAL MASS CHANGES OF CAPTIVE SPECTACLED 
EIDERS (Somateria fischeri) THROUGH GROWTH AND MATURATION 
 
David E. Safine*1, and Tuula Hollmen1,2, 1Alaska SeaLife Center, 301 Railway Ave., PO Box 1329, 
Seward, AK 99664 USA, david_safine@alaskasealife.org; 2University of Alaska Fairbanks, School of 
Fisheries and Ocean Sciences, 301 Railway Ave., PO Box 1329, Seward, AK 99664 USA 
 
   Populations of Spectacled Eiders breeding in Western Alaska declined 96% from 1957 to 1992 and 
appear to be stable to slightly declining in recent years. This unexplained decline prompted the listing of 
the Spectacled Eider as threatened in 1993. Understanding the ecology of Spectacled Eiders became a 
priority in the Spectacled Eider recovery plan, including understanding portions of the annual cycle when 
eiders are vulnerable to mortality due to poor body condition or other limiting factors. We studied 
fluctuations in body mass in a captive flock of eiders to identify periods in the annual cycle when mass of 
wild eiders may be minimized due to physiological constraints such as breeding and molting. We 
investigated age, season, gender, and food consumption as sources of variation in mass of Spectacled 
Eiders for three years. The eiders participating in this study were fed ad libitum and held at ambient light 
and temperature conditions in Seward, Alaska. Mass appears to be limited during the breeding season, 
and varies by sex. However, seasonal effects are not consistent across age and gender. Based on our 
results from captive eiders, the molting period may not be a time of physiological constraint as previously 
suggested for sea ducks. 
 
DEMOGRAPHIC MONITORING BY MODELING DETECTION: SALIENT SAMPLING 
SCENARIOS 
 
Joel Schmutz*1, Heather Renner2, and Jeff Williams2, 1U.S. Geological Survey, Alaska Science Center, 
1011 E. Tudor Rd., Anchorage, AK 99503 USA, Joel_Schmutz@usgs.gov; 2U.S. Fish and Wildlife 
Service, Alaska Maritime National Wildlife Refuge, 95 Sterling Highway, Homer, AK, 99603 USA  
 
   Estimation of demographic parameters is important to the management and conservation of bird 
populations as well as to focused hypothesis-driven research. The suite of parameters of interest is varied 
and includes population abundance, population trend, survival of breeding adults, propensity to breed, and 
survival of young (productivity). Our ability to detect birds is virtually always imperfect, and 
consequently, the least biased estimates of demographic parameters are those that explicitly model the 
detection process. Because of the large variety of ways to conduct sampling to model detection, we 
believe many studies may inadvertently fail to collect data that would allow them to estimate 
demographic parameters of interest. We will present several sampling scenarios currently employed in 
seabird studies, and identify ways to potentially increase the demographic information arising from such 
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efforts. Of particular focus will be the combination of sampling during times when populations are 
‘closed’ and then ‘open’ to loss/gain of individuals, often referred to as ‘robust design’ methods. Many, 
but not all, of these sampling scenarios involve mark-recapture methods. In addition to discussion of 
sampling designs, we will present some real data examples from ongoing monitoring efforts of auklets, 
kittiwakes, storm-petrels, and geese. 
 
DIET OF LEACH’S STORM-PETRELS (OCEANODROMA LEUCORHOA) DURING THE 2004 
BREEDING SEASON AT SADDLE ROCK, OREGON ISLANDS NATIONAL WILDLIFE REFUGE 
 
Michelle Schuiteman*, and Jan Hodder, University of Oregon - Oregon Institute of Marine Biology, Boat 
Basin Road, Charleston, Oregon, 97420 USA, mschuite@uoregon.edu 
 
   In order to more fully understand the diet of the Leach’s Storm-petrel in southern Oregon, we collected 
spontaneous regurgitations from a breeding population at Saddle Rock, Oregon during the summer of 
2004. We collected 574 regurgitations with identifiable items. The 1,757 prey items were identified to the 
lowest possible taxonomic level. Frequency of occurrence and relative abundance of each item were 
analyzed.  Eighteen general prey categories were identified. At least seven species of fish composed 49% 
of the total diet, and were present in 59% of the samples. Species represented in the diet were tentatively 
identified as the lanternfish Ceratoscopelus townsendi, Diaphus theta, Lampanyctus sp., Protomyctophum 
thompsoni, Stenobrachius leucopsaurus and Tarletonbeania sp. Euphausiids comprised 24% of the total 
diet and were in 29% of the samples; the most abundant species was Euphausia pacifica. All other items 
each composed less than five percent of the birds’ diet. These items included unidentified crustaceans, 
amphipods, cephalopods, a hydrozoan (Velella velella), an isopod (Cirolana sp.) and others. Plastic 
particles were present in 5% of the samples. Incidence of plastic in the diet varied between dates, and on 
certain days composed almost 10% of items in the birds’ diet. 
 
MODERATE FOOD RESTRICTIONS AFFECT STABLE ISOTOPE SIGNATURES IN SEABIRD 
CHICKS 
 
Justine Sears*, Morgan Benowitz-Fredericks, and Alexander S. Kitaysky. Institute of Arctic Biology, 
University of Alaska- Fairbanks, Fairbanks, AK 99775, ftjss1@uaf.edu 
 
   Stable isotope signatures reflect diet composition in wild animals. Although severe nutritional stress 
elevates 15N signatures, the effects of moderate nutritional stress on isotope signatures are unknown. In 
this study, we tested the effects of diet and moderate food restriction on 15N and 13C isotope signatures in 
two species of piscivorous seabirds. Captive-born red-legged kittiwake (Rissa brevirostrus) and common 
murre (Uria aalga) chicks were fed silverside (ad libitum) during first two weeks post-hatch. At the age 
of 2 weeks, chicks of both species were divided into four groups (n = 5 per group) and placed on high or 
low calorie diets of silverside or smelt. 15N and 13C levels were determined from red blood cells collected 
two weeks after diet initiation. We found that: 1) diet had a strong effect on isotope signatures; 2) within 
diet types, 15N and 13C levels were affected by caloric intake; 3) the same diet types generated different 
signatures between species. These results imply that even moderate food restriction and species-specific 
metabolic pathways may confound the interpretation of stable isotope signatures of wild individuals. 
 
THE VOCAL REPERTOIRE OF THE WHISKERED AUKLET (AETHIA PYGMAEA) AND 
COMPARISON WITH VOCALIZATIONS OF OTHER AETHIA AUKLETS  
 
Sampath S Seneviratne*, Edward H Miller and Ian L Jones, Department of Biology, Memorial University 
of Newfoundland, St. John’s, NL, A1B 3X9, Canada, sampath@mun.ca 
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   Whiskered Auklet is a highly ornamented, highly vocal alcid endemic to the North Pacific that has 
mostly nocturnal attendance at Aleutian colonies. We categorized and quantified its vocal repertoire and 
compared it with the vocal repertoires of other closely related auklets to provide a baseline analysis for a 
detailed study on the bioacoustics of the Alcidae. Digital recordings were made in May-July of 2005 at 
two colonies at the eastern (Egg Island) and western (Buldir Island) ends of the species’ range in the 
Aleutian Islands (separated by nearly 740 km). Preliminary Spectrographic analysis (using Raven 1.2.1 
software) revealed that the Whiskered Auklet calls and ‘songs’ were composed of 11 distinct element 
types or syllables. Syllables occurred in different combinations as 5 distinct songs and 11 distinct call 
types. The introduction and endings of songs were conservative but the central region was variable, with 
different combinations of 9 syllables. Vocalizations of other Aethia auklets and the closely related 
Cassin’s Auklet (Ptychoramphus aleuticus) were analyzed for comparison. Structure and organization of 
calls and songs of the Whiskered Auklet were very similar to those of the Crested Auklet (Aethia 
cristatella), and together those species differ from the acoustically related pair, the Parakeet Auklet 
(Aethia psittacula) and the Cassin’s Auklet, suggesting the possible role of both ecological and 
phylogenetic relationship on the vocal diversity of Aethia Auklets. 
 
TEMPORAL DYNAMICS OF CORTICOSTERONE AND BINDING GLOBULINS IN BLACK-
LEGGEDKITTIWAKES (RISSA TRIDACTYLA) 
 
Michael T. Shultz* and Alexander S. Kitaysky, Institute of Arctic Biology, Department of Biology and 
Wildlife, University of Alaska Fairbanks, 311 Irving 1, Fairbanks, AK 99775 USA, ftmts@uaf.edu 
 
   Fluctuations in circulating glucocorticoid (CORT) levels result in behavioral and physiological 
responses that function to maintain energy balance in vertebrates, often directing available resources away 
from reproductive activities toward those promoting survival. Total circulating CORT levels consist of 
both a free, biologically active fraction and a biologically inert fraction bound to a protein in blood: 
corticosterone binding globulin (CBG). Total CORT concentrations are frequently measured as an 
indicator of energetic demands in free-living birds, with the assumption that the ratio of free to total 
CORT is constant. However, little is known about how the ratio of free to total CORT varies. We 
examined the temporal and spatial variability of free versus total CORT in Black-legged Kittiwakes, by 
measuring seasonal dynamics of total CORT and CBG (a proxy for bound CORT; total CORT – CBG = 
free CORT) at three colonies in two years. Similar to total CORT, CBG varied among colonies and 
between years; however, unlike total CORT, CBG showed little intra-annual variability. Our results 
suggest that free CORT in conjunction with total CORT may provide a more complete picture of the 
energetic status of kittiwakes than total CORT alone. 
 
SHEDDING LIGHT ON NOCTURNAL SEABIRDS:  STORM-PETRELS NO LONGER SHROUDED 
IN DARKNESS AT SAINT LAZARIA ISLAND, ALASKA 
 
Leslie Slater. Alaska Maritime National Wildlife Refuge, 95 Sterling Highway, Suite 1, Homer, AK 
99603 USA, leslie_slater@fws.gov 
 
   Though congregated in large breeding colonies, storm-petrels are among those species notoriously 
difficult to study because they nest in deep, narrow burrows and spend variable amounts of time on land 
during the day. Fork-tailed and Leach’s storm-petrels (Oceanodroma furcata and O. leucorhoa, 
respectively) are among the most numerous seabird species in the North Pacific, yet little is known of 
these birds regarding population trends, demographics, or wintering areas. This is unfortunate, because 
these two species have characteristics that lend themselves to be included in the Refuge’s seabird 
monitoring program. These include colony philopatry and feeding strategies we exploit to indirectly 
sample sea surface zooplankton. Since 1994, permanent study plots have allowed us to look at changes in 
burrow density, occupancy rates, species composition, and chick growth rates on an annual basis.  Over 
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the 12-year study period, burrow density remained relatively constant.  We observed greater fluctuations 
in Fork-tailed occupancy rates than Leach’s, and in 2001, both species experienced their lowest rates 
recorded.  While basic monitoring work will continue at Saint Lazaria, future plans also include 
collaborating with other researchers to assimilate results of seabird work done elsewhere along the 
influence of the California Current.  We hope also to expand our monitoring work to include evaluating 
survival rates to better assess changes in populations of these long-lived seabirds. 
 
FOR THE BIRDS - THE MINGLED DESTINIES OF SEABIRDS AND LONGLINERS IN THE 
NORTH PACIFIC 
 
Thorn Smith. Executive Director, North Pacific Longline Association, 4209 21st Ave. W., Seattle, WA, 
98199 USA, thorndog@npla.net 
 
   In 1995 freezer-longliners fishing off Alaska took two short-tailed albatrosses – a highly endangered 
species that nests primarily on Torishima, a violently active volcanic island off Japan. The industry 
immediately undertook a study of seabird incidental take mitigation worldwide, and drafted a set of 
seabird avoidance regulations. These were promptly adopted by the North Pacific Fishery Management 
Council, and published by the Department of Commerce. A subsequent U.S. Fish and Wildlife Service 
biological opinion required that the effectiveness of the avoidance measures be tested. Industry 
successfully lobbied for significant appropriations to support the research, and joined with the 
Washington Sea Grant Program to engage in this pioneering work.  This cooperative effort took place on 
longliners and freezer-longliners engaged in commercial fisheries. The results have been dramatic, an 
80% reduction in the take of all seabirds. There have been no observed takes of short-tailed albatrosses in 
these fisheries since 1998. Extensive cooperative research has been conducted on internally weighted 
groundline this year. While the numbers have not yet been crunched, the results look promising. Industry 
has also obtained an appropriation for the activities of the Short-tailed Albatross Recovery Team, which is 
dedicated to the recovery and de-listing of the species. 
 
HANDLING THREATENED SPECIES:  ARE WE STUDYING THEM TO DEATH? 
 
Joanna Smith, University of Washington, Box 355020, Seattle WA, 98195 USA 
josmith@u.washington.edu 
 
   Whether as a result of handling offspring or attaching tags to breeders, the potential negative effects of 
investigators on their focal species continues to be of great interest to science and conservation.  A 
decrease in chick growth rates, an increase in stress or mortality levels, delayed fledging, and pair bond 
disruption are among the published outcomes of investigator effects on seabirds.  The biology of many 
procellarids is still poorly described, especially in remote areas.  The Juan Fernandez Islands, Chile, have 
two poorly studied endemic petrel species, both listed as threatened by the IUCN.  Documented predation 
by introduced cats and rats highlights the urgent need to understand their basic biology.  I investigated the 
effects of (1) chick provisioning rate measurements and (2) the use of data loggers on adults on the 
growth rates of Juan Fernandez petrel chicks (Pterodroma externa).  Chicks were assigned to one of four 
experimental groups based on handling frequency (1 or 6 days) and adult treatment (tag or no tag).  Wing 
length and mass were used to assess differences between the experimental groups.  Chicks handled twice 
per day and with tagged parents grew significantly more slowly than all other groups.  Given that gadfly 
petrels typically provision their chicks for 90-100 days, a retardation in growth could ultimately affect 
chick survival if adults stop attending their nests before chicks reach fledging mass and physical maturity. 
 
MESOSCALE SPATIAL PATTERNS OF SEABIRD AGGREGATIONS IN RELATION TO 
HYDROGRAPHY AND ZOOPLANKTON BIOMASS – AN INTERANNUAL COMPARISON 
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Leandra de Sousa * 1, Kenneth Coyle 1, Thomas Weingartner 1, University of Alaska Fairbanks, School of 
Fisheries and Ocean Sciences, 245 O’Neill Bldg., Fairbanks AK 99775, sousa@ims.uaf.edu 
 
   The distribution and abundance of seabirds can contribute valuable information about the physical and 
biological conditions of the marine environment. In the Northern Gulf of Alaska, seabird surveys were 
conducted in conjunction with hydrographic sampling, acoustic measures of water column volume 
scattering, and MOCNESS net samples, along a 220 km cross-shelf transect during spring 2001, 2002, 
and 2003. Seabird distribution exhibited high interannual variation. In 2001 seabird densities had a 
bimodal distribution with divers aggregated in the ACC waters and (Procellariiformes) aggregated in 
oceanic waters off the shelf break. Highest seabird densities overlapped spatially and temporally with 
hydrographic features and high zooplankton biomass, (Uria aalge) density was highest in the low salinity 
Alaska Coastal Current (ACC) and at the ACC front, where high biomass of neritic copepods and 
euphausiids occurred. In addition, Procellariiformes density was highest off shore and at the shelf-break 
front where high jelly-fish (Hydromedusae), euphausiids and oceanic copepod biomass occurred. In 2002 
there was no apparent spatial segregation between seabird species such that highest seabird densities 
occurred at the mid shelf (~100 km). In 2003, strong vertical stratification, warm sea surface temperatures 
and low salinity waters were distributed across the shelf and revealed an El Nino signal in the physical 
properties of the water column. Generalists and surface feeders had highest densities while divers such as 
(Uria aalge ) had lowest densities in 2003. This study demonstrates that interannual variation in seabird 
species, abundance and distribution are indicative of changes in marine ecosystems. 
 
TIMING OF FLEDGING, BODY CONDITION, AND CORTICOSTEROID BINDING GLOBULIN IN 
LAYSAN ALBATROSS  
 
Rachel Seabury Sprague* and Creagh W. Breuner, University of Texas at Austin, Section of Integrative 
Biology, 1 University Station C0930, Austin TX 78712, rseabury@mail.utexas.edu 
 
   Fledging is a major life transition for birds, moving from the safety of a nest into an environment where 
they must find food and avoid predators. Timing of fledging can have significant effects on future 
survival and breeding success. Previous studies in several species have shown elevated plasma 
corticosterone (CORT) in the days before fledging, though the reason for this increase is not clear. Laysan 
Albatross (Phoebastria immutabilis) chicks have an extended post-hatching period of 165 days where 
they peak at a mass of 1.5 times the weight of an adult. However, as they approach fledging, chicks fast 
for days to weeks between feedings and drop significantly in mass while still putting energy into feather 
growth. We are currently investigating the interaction of several physiological and morphological factors 
influencing fledging. Initial results show that CORT increases as chicks approach fledging. Additionally, 
corticosteroid binding globulin (CBG) declines significantly before fledging. We found that binding 
protein levels are positively correlated with body condition – as chicks fast longer and lose weight, their 
CBG levels fall. To test this relationship, we supplementally fed chicks for four weeks before fledging. 
Fed birds had a slower decrease in body condition, slower decrease in CBG, and delayed fledging for an 
average of 9 days. Our study suggests that deteriorating body condition in fasting albatross chicks causes 
a decrease in CBG which, paired with an increase in CORT and a suitable level of wing development, 
prompts the chicks to fledge. 
 
THE ATLANTIC MARINE BIRD CONSERVATION COOPERATIVE: DEVELOPING 
PARTNERSHIPS TO CONSERVE WESTERN ATLANTIC SEABIRDS 
 
Melanie Steinkamp1 and Patrick Jodice*2, 1 Atlantic Coast Joint Venture, U.S. Fish and Wildlife Service, 
11510 American Holly Drive, Room 206C, Laurel, Maryland 20708, USA, 
Melanie_Steinkamp@fws.gov; 2USGS South Carolina Cooperative Fish & Wildlife Research Unit, 
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Clemson University, Clemson, SC 29634 USA 
 
   The biology and conservation of birds that spend significant amounts of their time offshore along the 
U.S. Atlantic coast is a topic that receives less attention than it deserves. As the number and severity of 
negative impacts to Atlantic seabirds continue to increase, the need for improved information on 
distribution, movements, and limiting factors also increases. Although a number of groups including 
Seaduck Joint Venture, state and federal agencies, university researchers, and non-governmental 
organizations conduct research and surveys on western Atlantic seabirds, there has been no attempt to 
date to coordinate these efforts. Therefore, the USFWS convened a workshop in November 2005. The 
goal was to initiate a dialogue among parties interested in the study, management, and conservation of 
western Atlantic seabirds. The objectives of the meeting were to identify the top research and survey 
priorities for marine birds in this region and to begin developing partnerships necessary to achieve 
successful conservation for this suite of species. Discussions focused on delineating the geographic scope 
of interest, identifying priority species of concern, identifying existing marine conservation efforts in the 
region, developing a list of threats and management/conservation priorities, and prioritizing survey needs. 
The Cooperative will create an implementation plan for the next five years, a briefing paper on the effort, 
and a website. Ideally, the Cooperative will evolve to encompass traditional and non-traditional partners 
in marine conservation. 
 
POST-BREEDING SEASON DISPERSAL OF SHORT-TAILED ALBATROSSES AND POTENTIAL 
INTERACTIONS WITH COMMERCIAL FISHERIES – PART II 
 
Robert M. Suryan*1, Gregory R. Balogh2, Fumio Sato3, and Kiyoaki Ozaki3, 1USGS-Oregon Cooperative 
Wildlife Research Unit, Oregon State University, Hatfield Marine Science Center, 2030 S.E. Marine 
Science Dr., Newport, OR 97365 USA, rob.suryan@oregonstate.edu; 2U.S. Fish and Wildlife Service, 
605 W. 4th Ave., Rm G-61, Anchorage, AK 99501 USA; 3Yamashina Institute for Ornithology, 115 
Konoyama, Abiko, Chiba 270-11 Japan 
 
   We conducted satellite tracking studies of short-tailed albatrosses (Phoebastria albatrus) during their 
post-breeding season dispersal (May – November) in 2002 and 2003. Our objective was to determine the 
at-sea distribution of short-tailed albatrosses, estimate residence time within Exclusive Economic Zones 
(EEZ) of Pacific Rim countries, and to assess spatial and temporal overlap with commercial fisheries. We 
obtained 6,709 locations for 14 albatrosses (131 – 808 locations and 51 to 138 days of tracking per bird). 
Although albatross locations were distributed over a large area of the North Pacific, albatrosses spent the 
majority of time within the EEZs of Japan, Russia (Kurile Islands and Kamchatka Peninsula), and the 
United States (Aleutians Islands and Bering Sea, Alaska). After leaving the breeding colony on 
Torishima, Japan, female albatrosses spent more time within Japan and Russia EEZs before arriving in 
Alaska, compared to males. Juvenile albatrosses traveled the greatest distances and a juvenile was the 
only individual we tracked to the west coast of North America. Overall, albatrosses spent the greatest 
proportion of time within the Alaska EEZ, regardless of whether they were tagged in Japan or Alaska. 
Within Alaska, residence time was highest in fishery management zones encompassing the Aleutian 
Islands, Bering Sea continental shelf edge, and south of the Alaska Peninsula. Alaskan longline fishing 
fleets have been proactive in using seabird deterrent devices, which have helped reduce bycatch of all 
seabird species. Our results support the need for more widespread efforts to effectively reduce fishery-
related mortality throughout the at-sea range of short-tailed albatrosses. 
 
TESTING POTENTIAL MANAGEMENT TECHNIQUES FOR DOUBLE-CRESTED CORMORANTS 
NESTING IN THE COLUMBIA RIVER ESTUARY 
 
Yasuko Suzuki*1, Daniel D. Roby1, Donald E. Lyons1, Karen N. Fischer1, Ken Collis2 , and Allen Evans2, 
1USGS Oregon Cooperative Fish and Wildlife Research Unit, Oregon State University, 104 Nash Hall, 
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Corvallis OR 97331 USA, Yasuko.Suzuki@oregonstate.edu; 2Real Time Research, 61434 Linton Loop, 
Bend OR 97702 USA 
 
   The breeding colony of Double-crested Cormorants (Phalacrocorax auritus albociliatus) on East Sand 
Island (ESI) in the Columbia River estuary has grown rapidly in the past 15 years and is now the largest 
known colony of its kind in North America. Fisheries managers are increasingly concerned about the 
impact of cormorant predation on survival of ESA-listed juvenile salmonids in the estuary. We evaluated 
potential techniques (social attraction and non-lethal exclusion) for relocating part of the colony, should 
fisheries managers decide such management is warranted. We constructed artificial satellite colonies at 
sites on ESI where cormorants had not previously nested, using modified nesting substrate, decoys, and 
audio playback systems. Cormorants were successfully attracted to nests at these satellite colonies, and 
their nesting success was as good or better than in other areas of the colony. We created similar artificial 
colonies on Miller Sands Spit (26 km upriver from ESI) and on a rock pile in Trestle Bay (5 km south of 
ESI). Cormorants attempted to nest on the Miller Sands Spit colony; however, nests were abandoned 
early in incubation, apparently due to disturbances from Bald Eagles and recreational boaters. The 
artificial colony in Trestle Bay failed to attract nesting cormorants. Exclusion experiments using silt 
fencing and eagle perches on ESI were successful in discouraging cormorants from nesting in the 
immediate vicinity.  These results suggest that eagle and boater disturbances may be the main obstacles to 
establishing new cormorant colonies using these techniques. 
 
SEABIRDS AS ECOSYSTEM INDICATORS IN THE NORTH PACIFIC: A CRITIQUE OF THE 
EVIDENCE 
 
William J. Sydeman Marine Ecology Division, PRBO Conservation Science, 4990 Shoreline Highway, 
Stinson Beach, CA 94970 wsydeman@prbo.org 
 
   For decades marine ornithologists have argued that seabirds are good indicators of environmental 
‘health’ (i.e., pollution) and ecosystem constituents (e.g., forage fish stocks). As interest grows in 
developing novel approaches to marine conservation, including ‘ecosystem management’ and an 
‘ecosystem-based approach’ to fisheries conservation, there is renewed interest in the role of seabirds as 
indicators, and its potential application to management science. There are at least 10 ways that seabirds 
can serve as indicators including: (1) seabirds as indicators of meso- and large-scale (e.g., water mass) 
marine habitat characteristics, (2) seabirds as indicators of temporal environmental variation and climate 
change, (3) seabirds as indicators of ecosystem controls (bottom-up, top down, wasp-waist), (4) seabirds 
as indicators of fish stocks, (5) seabirds as indicators of zooplankton stocks, (6) seabirds as indicators of 
fish and zooplankton communities (i.e., the multi-species level), (7) seabirds as indicators of 
contaminants (metals, OCs, and other contaminants, oil), (8) seabirds as indicators of harmful algal 
blooms (HABs), (9) seabirds as indictors of fisheries and other human impacts on marine ecosystems, and 
(10) seabirds as indicators for fisheries management and ecosystem-based management (EBM) in general. 
While there are many compelling examples of reliable seabird indicators, spatial and temporal variation in 
underlying bio-physical processes may change the utility of seabird indicators – e.g., a good indicator in 
one decade may be relatively useless in another. Therefore, understanding scale-dependent responses and 
fundamental ecological mechanisms will be required to establish the significance and value of marine 
birds as North Pacific ecosystem indicators. 
 
WITH MIXED MODELS AND PROPORTIONAL HAZARD MODELS TOWARDS FUTURE 
OCEAN MANAGEMENT: A GLOBAL TEMPLATE FOR ALBATROSS TELEMETRY DATA AND 
BEYOND 
 
Jon Syder* , Hege Gundersen , Rory Wilson , David Gremillet , and Falk Huettmann  EWHALE lab, 
Biology & Wildlife Department, Institute of Arctic Biology, University of Alaska-Fairbanks USA, 

1 1,2 3 4 1
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scintilla_22@yahoo.com;  2 Centre for Ecological and Evolutionary Synthesis (CEES), Biological 
Institute, Oslo and Hedmark University College, Evenstad Norway; 3 University of Wales, Swansea 
Wales, Centre National de la Recherche Scientifique, Strasbourg France 4 

  
   Black Browed Albatross (Diomedea melanophrys) live under extreme conditions. They fly great 
distances during the breeding season, but their offshore habitat preferences are mostly unknown. Here we 
present a progressive quantitative habitat analysis for the 1996-1997 Austral summer incubation period 
similar to Discrete Choice Models.  Locations over the Patagonian Shelf, off the coast of Argentina, were 
obtained using Global Location System (GLS) Data Loggers. Location data were overlaid in a 
Geographic Information System (GIS) with scatterrometer wind fields from both Special Sensor 
Microwave Imager (SSMI) satellites and the NSCAT instrument carried on the NASA/NASDA ADEOS 
satellite. The wind measurements (wind speed and wind direction) were taken twice daily.  Our statistical 
models explain in a quantitative fashion how wind influences the flight pattern of Albatross during the 
incubation period. Distinct patterns were found in the habitat coefficients helping us to understand where 
and how these animals fly and forage in the open ocean. Finally, we elaborate on how these methods and 
our software (SAS, R, S-PLUS, ArcView/ArcGIS Modelbuilder) can be used as a general template for 
building powerful large-scale prediction models for efficient ocean management using any marine animal 
tagged with GPS transmitters.  
 
DIET OF A PISCIVOROUS PREDATOR, RHINOCEROS AUKLET, AS AN INDICATOR OF 
JUVENILE ROCKFISH AND ANCHOVY IN THE CENTRAL CALIFORNIA CURRENT 
 
Julie A. Thayer*1,2, and William J. Sydeman2, 1University of California, One Shields Ave, Davis, CA 
95616 USA, jthayer@prbo.org; 2PRBO Conservation Science, 4990 Shoreline Hwy, Stinson Beach, CA 
94970 USA 
 
   The use of top predator diet is becoming an important tool for studying forage species. We investigated 
the utility of Rhinoceros Auklet (Cerorhinca monocerata) diet as an indicator of fish stock variability in 
the central California Current. We compared trawl surveys of juvenile rockfish (Sebastes spp.) and 
anchovy (Engraulis mordax) with diet composition by mass to examine co-variation. We used diet data 
from Southeast Farallon and Año Nuevo Islands (SFI and ANI; between 37–38°N). The National Marine 
Fisheries Service developed a rockfish abundance index from midwater trawls in central California (36–
39°N). Since no anchovy abundance index exists for central California, we derived one from CalCOFI 
larval anchovy data (31–35°N). Diet and rockfish survey data were highly correlated. Diet was also 
correlated with our anchovy index, and we discuss possible reasons for the complex relationships 
observed. CalCOFI larval anchovy surveys were only recently extended north to 38°N. For adult 
anchovy, limited catch data exists in central California, and information on fishing effort is needed if 
catch data are to be standardized. Therefore, seabird diet could provide a useful long-term index of 
anchovy abundance in this region. Predator-based sampling can be a cost-effective tool to estimate 
changes in both rockfish and anchovy, since predators target these patchy prey that are potentially 
difficult to quantify using traditional sampling methods. Rhinoceros Auklet diet may provide additional 
forage species indices throughout the North Pacific, not only for abundance, but also for fish body 
condition, stock size classes, or changes in community composition. 
 
CAN CONTAMINANT ANALYSES BE USED TO DETERMINE SPECIES AND COLLECTION 
LOCATION OF SEABIRD EGGS? 
 
Stacy S. Vander Pol1, Paul R. Becker1, Russell D. Day1, Michael B. Ellisor1, David Point1, Rebecca S. 
Pugh1, David G. Roseneau2, Kristin S. Simac3, and Glenn K. Chen4, 1National Institute of Standards and 
Technology, Hollings Marine Laboratory, 331 Fort Johnson Rd., Charleston, SC 29412 USA, 

 81



stacy.vanderpol@nist.gov; 2U.S. Geological Survey, Alaska Science Center, 1011 E. Tudor Road, 
Anchorage, AK, 99503 USA; 3U.S. Fish and Wildlife Service, Alaska Maritime National Wildlife 
Refuge, 95 Sterling Highway, Suite 1, Homer, AK 99603 USA; 4Bureau of Indian Affairs, Alaska Region 
Subsistence Branch, 2355 Kachemak Bay Drive, Homer, AK 99603 USA 
 
   The Seabird Tissue Archival and Monitoring Project (STAMP) is a long-term, collaborative, Alaska-
wide effort by the U.S. Fish and Wildlife Service’s Alaska Maritime National Wildlife Refuge 
(USFWS/AMNWR), the U.S. Geological Survey’s Biological Resources Division (USGS/BRD), the 
Bureau of Indian Affairs Alaska Region Subsistence Branch (BIA/ARSB), and the National Institute of 
Standards and Technology (NIST) to monitor long-term trends in environmental contaminants using 
seabird eggs.  Contaminant analyses have included polychlorinated biphenyls (PCBs), organochlorine 
pesticides (e.g., DDT, hexachlorobenzene [HCB], hexachlorocyclohexanes [HCH], and chlordanes), 
mercury, methylmercury, and organotins.  Data from common murre (Uria aalge), thick-billed murre (U. 
lomvia), glaucous gull (Larus hyperboreus) and glaucous-winged gull (L. glaucescens) eggs collected 
from colonies in the Bering and Chukchi seas and the Gulf of Alaska were examined for patterns.  
Preliminary results indicate that it may be possible to differentiate Gulf of Alaska eggs from Bering and 
Chukchi seas eggs on the basis of contaminant patterns and concentration levels.  It may also be possible 
to identify eggs from different species that nest at the same colonies using the same variables.  Eggs 
collected and analyzed in coming years will help confirm whether these contaminant patterns are 
consistent over time or if they are associated with specific collection years. 
 
RUSSIAN-ALASKAN EXPEDITION TO SHELIKHOVA BAY: PROGRESS TOWARD 
ESTIMATING THE KITTLITZ'S MURRELET POPULATION IN THE RUSSIAN FAR EAST 
 
Thomas I. Van Pelt1, and Alexander V. Andreev2, 1Transboundary Ecologic LLC, 2615 Ingra Street, 
Anchorage, AK, 99508, USA, tvanpelt@alaska.net; 2Institute of Biological Problems of the North, 24 
Karl Marx Street, Magadan, 685010, RUSSIA 
 
   Kittlitz's Murrelet (Brachyramphus brevirostris) may be the most threatened species of seabird breeding 
in the Arctic.  Long-term population monitoring work in four core parts of Kittlitz's Murrelet range have 
revealed steep declines, with up to 80 percent of the local population vanishing over the past 10-20 years.  
Given the already precariously small global population, estimated at 9,000 to 24,000 individuals, these 
declines are cause for serious concern, leading the IUCN to list the Kittlitz's Murrelet as "critically 
endangered" on their Red List of Threatened Species and the USFWS to add the Kittlitz's Murrelet to 
their Candidate Species List for listing under the Endangered Species Act.  In response, American 
scientists have in recent years undertaken a series of studies focused on improved estimation of the 
distribution and abundance of this poorly-known species.  But there has been no parallel effort in  Russian 
waters.  In June-July 2005,  our Russian-Alaskan team of scientists explored the Koni-Pyagin area of the 
Sea of Okhotsk and the western coast of Shelikhova Bay, a region known previously to support some 
unknown number of Kittlitz's Murrelets.  Over three weeks and 2300 km, we documented a patchy but 
significant regional population of Kittlitz's Murrelets.  We also recorded substantial numbers of Long-
billed Murrelets (Brachyramphus perdix) and high concentrations of several species of seaducks.  This 
collaborative work is a first step toward improving our understanding of the Kittlitz's Murrelet population 
in the Russian Far East, strengthening the conservation and management process for this transboundary 
threatened species. 
 
DIETS OF NORTHERN FULMARS IN ALASKA ESTIMATED FROM QUANTITATIVE FATTY 
ACID SIGNATURE ANALYSIS 
 
Shiway W. Wang*1,3, Sara J. Iverson2, Scott A. Hatch3, and Alan M. Springer4, 1School of Fisheries and 
Ocean Sciences, University of Alaska Fairbanks, 245 O’Neill Building, Fairbanks, AK 99775 USA, 
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shiway@sfos.uaf.edu; 2Department of Biology, Dalhousie University, 1355 Oxford Street, Halifax, Nova 
Scotia B3H 4J1 Canada; 3U.S. Geological Survey, Alaska Science Center, 1011 East Tudor Road, MS 
701, Anchorage, AK 99503 USA; 4Institute of Marine Science, University of Alaska Fairbanks, 262 
Arctic Health Building, Fairbanks, AK 99775 USA 
 
   Diets of Northern Fulmars (Fulmarus glacialis) in the North Pacific are poorly known, and thus 
relationships of fulmars to supporting food webs and their potential sensitivity to ecosystem variability, 
such as that driven by changing climate, also are uncertain. We employed fatty acid (FA) signature 
analysis to examine dietary differences among adult fulmars at three colonies in Alaska. We predicted 
that 1) fulmar FAs and diets would differ between colonies located in distinct oceanographic settings, 
which create unique habitats for prey assemblages; and 2) FAs and diets would differ temporally 
(seasonally, inter-annually) within colonies because of variability in physical environments. We found 
that adult fulmar adipose tissue FA signatures varied seasonally and at the three colonies. These 
differences in signatures likely reflect changes in prey distributions and abundances both between 
geographic regions and over seasons. To estimate the relative importance and proportions of prey species 
in fulmar diets, we used quantitative FA signature analysis (QFASA) in conjunction with a prey FA 
library. Simulation studies indicated that prey were generally well-differentiated using the QFASA model. 
Although specific levels of species differed somewhat depending on model inputs, overall fulmar diets 
were estimated to contain a mixture of fishes, including pollock, sandlance, Pacific cod and myctophids, 
as well as jellyfish, amphipods and zooplankton. However, consistent with FA signatures, diets differed 
dramatically between the three major locations. QFASA provides new understanding of foraging ecology 
and diets of fulmars, which could allow future assessment of impacts of environmental variation on the 
birds and their ecosystem. 
 
RESPONSES OF A GENERALIST AND A SPECIALIST DIVER TO THE ANNUAL CHANGE OF 
MARINE ENVIRONMENT 
 
Yutaka Watanuki*1, Motohiro Ito1, and Tomohiro Deguchi2. 1Graduate school of Fisheries Sciences, 
Hokkaido University, 3-3-1, Minato, Hakodate, 041-8611, JAPAN, ywata@fish.hokudai.ac.jp, 
2Yamashina Institute for Ornithology, Abiko, Chiba, JAPAN 
 
   Breeding seabirds forage within a range from the colony. Therefore, their diet and breeding success may 
respond to the annual changes of local marine environment. On the other hand, the changes of diet of 
seabirds may influence local impact on alternative prey species. How does the ability of seabirds to 
switch prey constraint these responses and impact? We compared the responses and food consumptions of 
a short-range (<30 km) generalist diver (Japanese Cormorants) feeding both on epipelagic and demersal 
fish and those of a long-range (<100 km) specialist diver (Rhinoceros Auklets) feeding only on epipelagic 
fish breeding on Teuri Island in the Japan/East Sea where the annual change of the warm Tsushima 
Current influences the marine ecosystem. Based on the 14 -17 years data (1984 to 2005), we examined 
the effects of the current on their diet and reproductive performance. In years of strong current flow, 
hence higher summer SST, both species forage more on anchovy; indicating that the northward expansion 
of warm water determines regional availability of anchovy. While in years of weak current flow, 
Rhinoceros Auklets foraged mainly on other epipelagic species and decreased chick growth rate but 
Japanese Cormorants foraged on mid water and demersal fish and maintained breeding success. Breeding 
performance of generalist diver did not give us signals of the change of the current flow. We propose a 
hypothesis that the current flow affects local demersal fish population directly and also indirectly through 
the impact by top predator. 
 
SEABIRDS OF ROSE ATOLL, 1975–2005 
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Alexander S.Wegmann1, Holly B. Freifeld*2, and Ron Salz2, 1Department of Botany, University of Hawaii, 
3190 Maile Way, Honolulu, HI 96822, wegmann@hawaii.edu; 2U.S. Fish and Wildlife Service, 300 Ala 
Moana Blvd., PO Box 50088, Honolulu, HI 96850, USA 
 
   We summarize seabird and vegetation survey data from Rose Atoll National Wildlife Refuge spanning 
30 years. We describe two informative themes found in these data sets. (1) The nesting chronology of 
each species is fairly well documented, and we provide a latitudinal comparison of the annual chronology 
of 10 species between Rose (14 degrees South latitude) and two other atolls: Johnston (17°N) and 
Midway (28°N). Because surveys at Rose have been conducted opportunistically and methods have not 
been standardized, accurate population estimates for each seabird species and comparisons among years 
are not possible. (2) Vegetation sampling during approximately 20 years documents the response of the 
island’s vegetation to the eradication of rats completed in 1993, and the recent decline of the island’s 
Pisonia grandis forest resulting from infestation by a scale insect (Pulvinaria urbicola). We present a 
time-series of maps of Rose Island illustrating changes in the island’s physiography and vegetation in 
response to various natural and anthropogenic mechanisms.  We offer recommendations for management 
of the island to enhance its value as seabird nesting habitat. 
 
EFFECTS OF RADIO TRANSMITTERS ON TUFTED PUFFIN (FRATERCULA CIRRHATA) 
REPRODUCTIVE SUCCESS 
 
S. Erin Whidden*1, Cory T. Williams1, and C. Loren Buck2, 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, 245 O’Neill Building, Fairbanks, AK 99775, whidden@sfos.uaf.edu; 
2School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, 118 Trident Way, Kodiak, AK 
99615 
 
   Telemetry devices are useful to monitor patterns of nest attendance and to determine the foraging range 
and distribution of breeding birds. However, results may be biased if attachment of these devices affects 
reproductive behavior. In 2003, as part of a multifaceted study on the feeding ecology of tufted puffins 
(Fratercula cirrhata), we captured and fitted thirty breeding adults with subcutaneously anchored radio 
transmitters at two colonies in Chiniak Bay on the northeast side of Kodiak Island, Alaska. We compared 
rates of nestling growth, fledging mass and fledging success for chicks with one radio-tagged parent to 
control nestlings (n=55; no radio-tagged parent). Attendance patterns of radio-marked birds were 
determined using a telemetry receiver and data collection computer. We found that nestlings with a radio-
tagged parent had significantly lower growth rates and were significantly less likely to fledge compared to 
chicks in the control group. No difference in fledging mass was detected between the two groups. Data on 
colony attendance indicated that most adults equipped with transmitters prematurely abandoned their 
offspring. We conclude that attachment of radio transmitters significantly alters the reproductive behavior 
of tufted puffins. 
 
WHY DO STRICTLY MONOGAMOUS FEMALES REJECT SPERM? AN EXPERIMENTAL STUDY 
IN THE BLACK-LEGGED KITTIWAKE 
 
Joel F. White1, Richard H. Wagner2, Fabrice Helfenstein1, Scott A. Hatch3, Liliana Naves1, and Etienne 
Danchin*1. 1Evolution et Diversité Biologique (EDB), UMR CNRS-UPS 5174, Université Paul Sabatier - 
Toulouse III, 118 Route de Narbonne. Bat IV R3. 31062 Toulouse Cedex 9, France. email: white@cict.fr 
edanchin@cict.fr; 2KLIVV, Austrian Academy of Sciences, Savoyenstrasse 1a, A-1160 Vienna, Austria; 
3U.S. Geological Survey, Alaska Science Center, 1011 E. Tudor, Anchorage, AK 99503 USA 
 
   Kittiwake (Rissa tridactyla) females frequently eject the sperm of their mate after copulation. Since 
kittiwakes are genetically monogamous and never seek extra-pair copulations, this behavior is unlikely to 
be linked to a sexual selection strategy. We propose the following “sperm age” hypothesis: by ejecting 
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sperm after copulations early in the season, females minimise the age of the sperm that will fertilise their 
eggs, thereby reducing hatching failure caused by sperm degradation. We carried out an experiment in a 
population of kittiwakes on Middleton Island (AK) to test this hypothesis. There were three treatments: 
pairs whose males received an anti-copulatory device (AC), pairs whose males received a fake anti-
copulatory device (same device and disturbance but still allowing sperm transmission—ACC), and un-
manipulated pairs. We found that sperm age has a very strong negative effect on hatching success. 
Furthermore, it seems that sperm aging affects the process of fertilisation or the very early stages of 
development of the embryo as most eggs that received old sperm failed to develop during the first days of 
incubation. Regardless of the physiological mechanism, the process of sperm aging has a very strong 
impact of female fitness and may drive such behaviors as post-copulatory sperm ejection in females. 
Sperm aging may explain several patterns of sperm competition, such as priority of paternity accorded to 
the last male to copulate. 
 
ECOSYSTEM-BASED APPROACHES TO SEABIRDS AND SALMON 
 
Francis K. Wiese*1, Julia K. Parrish2, North Pacific Research Board, 1007W 3rd Ave, Suite 100, 
Anchorage, AK, 99501, USA, francis.wiese@nprb.org; 2 School of Aquatic and Fishery Sciences, 
University of Washington, Seattle, WA 98195, USA 
 
   Changes in habitat often create an imbalance of predator-prey linkages. Where prey is protected, 
conservation action may include lethal predator control. In the Columbia River basin, piscivorous 
predators have been implicated as a cause of decline or lack of recovery of several endangered 
anadromous salmonids (Onchorhynchus spp.). We used a bioenergetics approach to document the species 
and age-class specific consumption of salmon smolts by waterbirds found in the mid-Columbia River 
from 5 March and 31 August 2002 – 2004. To determine the consequences of avian predation, we used 
our model to explore several scenarios, including the cost - in salmon - of historic bird abundance in the 
system, as well as of preserving versus removing present day birds from the system. Between 45,256 and 
111,987 salmonids were consumed each year (~60% before June 15th), representing <1% of estimated 
smolts available. Current diet data combined with historical gull abundance at the dams suggests that past 
smolt consumption may have only been double current numbers. After June 15th, birds switch to northern 
pikeminnow as their preferred prey - a significant native salmon predator in the Columbia River. 
Weighing salmon predation versus pikeminnow predation by birds and allowing for 80% compensatory 
mortality, keeping birds in the system would theoretically result in an average yearly net salmon benefit 
in >2 million smolts. Bird removal must thus be accompanied by adult pikeminnow removal, as is 
currently the case. This study shows how the removal of birds in the absence of a larger ecosystem-
oriented strategy can backfire. 
 
FATTY ACID AND STABLE ISOTOPE SIGNATURES REVEAL ANNUAL, SEASONAL, AND 
AGE-RELATED VARIABILITY IN TUFTED PUFFIN DIETS 
 
Cory T. Williams*1, Sara J. Iverson2, and C. Loren Buck1, 1School of Fisheries and Ocean Sciences, 
University of Alaska Fairbanks, fnctw@uaf.edu; 2Department of Biology, Dalhousie University 
 
   We propose that tufted puffins (Fratercula cirrhata) may serve as valuable biological indicators of prey 
availability, providing information on the effects of climate-driven changes in oceanographic conditions 
on prey assemblages in the North Pacific. Using stable isotope and fatty acid signature analysis, our 
primary objective is to relate variability in diet composition to reproductive success, chick growth rates 
and current oceanographic conditions; data come from adult and nestling tufted puffins breeding on a 
small island in Chiniak Bay, Kodiak, AK. To date, we have determined fatty acid profiles of adipose 
tissue sampled from 104 adults and 38 nestlings captured during three time periods in 2003 and 2004; 
pre-incubation (n=30), late-incubation (n=36), and late chick-rearing (n=38 adults and 38 nestlings). 
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Discriminant analysis using the 14 most abundant fatty acids classified individuals with >90% accuracy 
and indicated that the diet of adults shifted across seasons and differed from nestlings. We measured 
concentrations of δ15N and δ13C in whole blood samples drawn from 108 adult and 69 nestlings from 
2003-2005. Stable isotopes of Nitrogen indicated a seasonal trophic shift in adult diet: adults consumed 
primarily invertebrates prior to egg-laying, but gradually transitioned to a higher trophic-level diet during 
chick-rearing. Inter-annual variability in stable isotope and fatty acid signatures was much lower than 
seasonal variability indicating that reproductive stage may influence foraging strategies. Alternatively, a 
variable diet may reflect seasonal fluctuations in prey availability. 
 
REDUCING SEABIRD AND MARINE FISHERY INTERACTIONS – ROLE OF THE NORTH 
PACIFIC FISHERY MANAGEMENT COUNCIL 
 
William J. Wilson, North Pacific Fishery Management Council, 605 West 4th Avenue, Suite 306, 
Anchorage, Alaska  99501 USA, bill.wilson@noaa.gov 
 
   The North Pacific Fishery Management Council is one of eight regional councils established by the 
Magnuson-Stevens Fishery Conservation and Management Act in 1976 to manage fisheries in the United 
States’ 200-mile Exclusive Economic Zone. In concert with the National Marine Fisheries Service, the 
North Pacific Council manages the groundfish fisheries in the Gulf of Alaska and Bering Sea and 
Aleutian Islands area, and also manages certain crab, salmon, and herring fisheries jointly with the State 
of Alaska. These longline, trawl, and pot fisheries may interact with seabirds, particularly albatrosses, 
fulmars, gulls, shearwaters, and other species that forage in offshore waters, occasionally resulting in 
seabird injury or mortality. Interactions include entanglement in fishing gear, vessel strikes, and attraction 
from offal discards. The Council has taken steps to minimize seabird interactions including education, 
outreach, regulatory compliance, and enforcement to improve effectiveness of seabird avoidance 
measures and reduce incidental take of endangered or other seabird species. In 1996, the Council 
established mandatory seabird avoidance measures for the longline fisheries, and approved more stringent 
requirements in 2001. Seabird deterrent devices are required for all groundfish and halibut longline 
fishing vessels greater than 26 feet long. Regulations also require seabird avoidance plans for each 
longline vessel and use of methods to reduce seabird attraction to offal when setting fishing gear. 
Observer requirements enhance the Council’s ability to collect data and document seabird injury or 
mortality. The Council has encouraged fishing industry initiatives to conduct research on new seabird 
avoidance measures including studies of effectiveness of paired streamer lines and integrated weight 
ground lines and recently encouraged development of techniques for minimizing seabird strikes with 
trawl warps and sonar transducer cables. 
 
LEAD AND SELENIUM IN BREEDING PACIFIC COMMON EIDERS ON THE YUKON-
KUSKOKWIM DELTA, ALASKA 
 
Heather M. Wilson*1,3, Paul L. Flint2, Abby N. Powell3, 1Department of Biology and Wildlife, University 
of Alaska, Fairbanks, 211 Irving I, Fairbanks, AK 99775, USA, fthmw@uaf.edu; 2U.S. Geological 
Survey, Alaska Science Center, 1011 E. Tudor Road, Anchorage, AK 99503, USA, 3Alaska Cooperative 
Fish and Wildlife Research Unit, and  Institute of Arctic Biology, University of Alaska, Fairbanks, 209 
Irving I, Fairbanks, AK 99775, USA. 
 
   Populations of all four species of eiders nesting in Alaska have declined significantly over the past 40 
years and exposure to environmental contaminants on breeding grounds may be affecting some 
populations.  On the Yukon-Kuskokwim Delta (YKD) of Alaska, elevated concentrations of both 
selenium and lead have been documented in locally nesting waterbirds; including several cases of lead 
poisoning via ingestion of spent shot.  From 2002-2004 we collected 403 blood samples from 23 male 
and 260 adult female Pacific common eiders (Somateria mollisima v. nigrum) at two YKD breeding 
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areas, including 40 females repeatedly sampled during early and late incubation (2003-2004).  Our 
objectives were to investigate annual, geographic, and within-season variation in blood concentrations of 
lead and selenium, and examine relationships between contaminant burdens and demographic parameters.  
Female lead and selenium concentrations varied spatially and temporally.  All birds sampled in our study 
had detectable concentrations of selenium and were elevated in comparison to laboratory waterfowl.  
Lead was detected in 26% of males and 86% of females, and was elevated in 3.6% of females and 2.5% 
of males sampled.  During incubation, female lead concentrations significantly increased, while selenium 
concentrations decreased.  Relationships between contaminant concentrations and egg inviability and 
reproductive success were not supported by our data.  However, adult survival tended to be positively 
related to selenium, suggesting wild marine birds may have higher selenium requirements and tolerances 
than freshwater species.  Overall, exposure to lead and selenium did not appear to be of immediate 
demographic concern for Pacific common eiders on the YKD. 
 
LINKING INTER-POPULATION DEMOGRAPHIC VARIATION OF CASSIN’S AUKLET WITH 
OCEANOGRAPHIC VARIABILITY IN THE CALIFORNIA CURRENT SYSTEM  
 
Shaye Wolf*1, William Sydeman2, and Mark Hipfner3

 
, 1University of California Santa Cruz, 100 Shaffer 

Road, Santa Cruz, CA  95060 USA, wolf@biology.ucsc.edu; 2PRBO Conservation Science, 4990 
Shoreline Hwy, Stinson Beach, CA USA; 3Canadian Wildlife Service, RR#1 5421 Robertson Rd, Delta, 
BC V4K 3N2 CANADA 
 
   Predicting the effects that oceanographic climate change will have on marine species across their ranges 
has become a pressing question in conservation. Planktivorous seabirds that have wide ranges, simple life 
histories, and direct trophic links to productivity may provide model systems for exploring the population 
consequences of oceanographic climate change. I am examining the linkages between oceanographic 
variability and demography of the planktivorous seabird Cassin’s auklet (Ptychoramphus aleuticus) that 
breeds at colonies throughout the highly variable California Current System. Specifically, I am examining 
how oceanographic variability and associated prey abundance are correlated with the timing of breeding, 
fecundity, and adult survival of Cassin’s auklets at colony sites in British Columbia, central California, 
and northern Mexico from 2000-2004. Oceanographic variability surrounding each colony was 
characterized using four remotely-sensed oceanographic parameters (sea surface temperature, offshore 
Ekman transport, wind stress curl, and frontal probability) and the associated prey availability using 
remotely sensed chlorophyll concentrations, shipboard zooplankton samples, and auklet diet samples. 
Elucidating the relationships between Cassin’s auklet demographic parameters and oceanographic 
variability across space and time may lend important insights into the mechanisms underlying life history 
variation among seabird populations as well as the potential consequences of future oceanographic 
climate change. 
 
MARINE HABITAT USE OF JUVENILE MARBLED MURRELETS (BRACHYRAMPHUS 
MARMORATUS) OFF SOUTHWEST VANCOUVER ISLAND 
 
Sarah N.P. Wong1, Robert A. Ronconi*1, Alan E. Burger1 and Bob Hansen2, 1University of Victoria, 
Department of Biology, Victoria, B.C., V8W 3N5, snpwong@dal.ca; 2Pacific Rim National Park Reserve 
of Canada, P.O. Box 280, Ucluelet, B.C., V0R 3A0. 
 
   We examined the marine habitat use and behaviour of newly-fledged juvenile Marbled Murrelets 
(Brachyramphus marmoratus) off southwest Vancouver Island, British Columbia using observations from 
May-August in 1991 to 2005. Behavioural data were collected from land-based surveys via instantaneous 
scan sampling. We mapped the locations of murrelets at sea from several cliff-top vantage points using a 
theodolite and used Geographic Information Systems (GIS) to compare the distances from shore of 
juveniles and adults. Data from boat surveys were analyzed using GIS kernel density analysis to identify 
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and compare adult and juvenile murrelet densities at sea. In addition, we also compared juvenile 
distributions among years. Both juvenile and adult murrelets spent about 25% of their time diving. 
Juveniles typically were solitary foragers and never dived when in groups with adults. The majority of 
juveniles were found 200-400 m from shore and on average juveniles were significantly closer to shore 
than adults. On day-to-day basis, individual juveniles were found in nearshore areas of high adult 
densities more often than expected by chance. However, mapping population level densities of juvenile 
distributions show some separation between adult and juvenile “hot spots”.  We identified several areas 
consistently used by juveniles over four years, which suggests that juveniles show habitat preferences. 
Further analysis using kelp surveys and fish abundance may reveal why some sites are more heavily used 
than others. Because adult and juvenile murrelets appear to use similar micro-habitats, from a 
management perspective, the protection of critical marine habitat for adult murrelets would also benefit 
juveniles. 
 
NON-INVASIVE APPROACH FOR MONITORING PCBs POLLUTION OF SEABIRDS BY USING 
UROPYGIAL GLAND SECRETION 
 
Rei Yamashita*1, H. Takada2, Y. Watanuki1, 1Graduate school of Fisheries Sciences, Hokkaido 
University, 3-3-1, Minato, Hakodate, 041-8611, JAPAN, yamre-15@fish.hokudai.ac.jp; 2Laboratory of 
Organic Geochemistry, Institute of Symbiotic Science and Technology, Tokyo University of Agriculture 
and Technology, 3-5-8, Miyuki, Fuchu, Tokyo 183-8509, JAPAN 
 
   Persistent organic pollutants (POPs) such as polychlorinated biphenyls (PCBs) are widely distributed on 
earth. Once they enter foodweb, they are biomagnified and highly concentrated in higher-trophic-level 
organisms such as seabirds which may suffer adverse effects. For the study of the biological effects of 
POPs on seabirds and for global monitoring of POPs, determination of the concentration levels in the 
biological tissue is essential. So far, biological tissues collected from carcass have been utilized for such 
analyses. In the present paper, we propose a new approach to measure PCBs in uropygial gland secretion 
taken from “alive” seabird individuals. As a preliminary experiment, uropygial gland secretion from two 
specimens of Procellariiformes (accidentally caught by drift net at western subarctic Pacific Ocean in 
2002) were analyzed for PCBs. Secretion samples (~50 mg, mainly wax) were collected from the 
specimens and extracted by accelerated solvent extractor. The extracts were subjected to two-step column 
chromatography and analyzed by gas chromatograph equipped with capillary column and electron capture 
detector (ECD). PCBs were significantly detected in the samples and their concentration (sum of 24 major 
congeners) was 37.4 ng/g (short-tailed shearwater Puffinus tenuirostris) and 10.5 ng/g (sooty shearwater 
Puffinus griseus), respectively. The present study demonstrated the potential utility of uropygial gland 
secretion for monitoring of POPs in seabirds. Because this approach utilize non-invasive, it is promised to 
expand the application to wider areas under collaboration with ecological investigations. 
 
THE EFFECTS OF AVIAN POX VIRUS ON FLEDGING SUCCESS IN LAYSAN ALBATROSS 
(PHOEBASTRIA IMMUTABILIS)  AT KAENA POINT, OAHU 
 
Lindsay C. Young*1 , and Eric A. VanderWerf 2 , 1 Department of Zoology, University of Hawaii, 2538 
McCarthy Mall, Edmondson 152, Honolulu, HI 96822 USA, lindsayc@hawaii.edu; 2 U.S. Fish and 
Wildlife Service, 300 Ala Moana Blvd, Room 3-122, Box 50088 Honolulu, HI 96850 USA 
 
   Avian pox virus (Poxvirus avium) is a mosquito-borne disease that occurs worldwide in a variety of bird 
species, but little is known about its prevalence or effect in seabirds. The primary vector of avian pox in 
Hawaii is the introduced mosquito Culex quinquefasciatus. In 2004 and 2005, all of the Laysan Albatross 
(Phoebastria immutabilis) chicks that survived past 7 days at Kaena Point, Oahu, Hawaii were infected 
by pox (N=36). The high prevalence of pox in these two years likely was due to unusually high winter 
rainfall. The pox virus diagnosis was confirmed clinically. Severity of infection ranged from small wart-
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like nodules and lesions around the bill, eyes, tarsus and feet, to severe infections that completely covered 
both eyes and caused deformation of the bill and skull. Eighty percent of the chicks eventually recovered 
from the pox and fledged, which is not significantly different (p=0.14) from previous fledging rates at 
Kaena Point (82%) or the average fledging rate on Midway Atoll (86%). While the infections may not 
directly impact fledging, lesions on the eyes, particularly during early development, may impact vision, 
and could potentially inhibit foraging and lead to starvation. Thus, the long-term survival of Laysan 
Albatross that have been infected with pox is unknown. Colonially nesting seabirds are particularly 
vulnerable to mosquito borne diseases because their offspring are sedentary and occur in high densities, 
facilitating disease transmission, however, this spatial concentration also makes vector control a realistic 
management option that could reduce the transmission and severity of epizootics. 
 
THE MORE THE MURRIER: COLONIZATION PATTERNS IN COMMON MURRES 
 
Stephani G. Zador*, Julia K. Parrish, and André E. Punt, School of Aquatic and Fisheries Sciences, 
University of Washington, Seattle, WA 98195 USA, szador@u.washington.edu 
 
   Colonialism is common among a variety of taxa, especially seabirds. The benefits of colonial breeding 
for seabirds include predator avoidance and social facilitation. At the scale of the individual, the choice of 
where to nest can be influenced by previous use of the site by the individual (site fidelity), or by its 
parents (natal philopatry), or the presence and success of other individuals (“public information” 
hypothesis). However, initial colony formation occurs before fidelity/philopatry has been established or 
public information is available. What external factors affect the tendency to colonize and maintain sites? 
We used 14 years of counts of common murres (Uria aalge) on Tatoosh Island, Washington, as a model 
system to investigate factors influencing: (1) colonization patterns and (2) the persistence of those new 
subcolonies. We tested three categories of factors: environmental conditions, predator disturbance, and 
demographics. Persistence was modeled as a function of the colonizing population size and the year of 
colonization. AIC model comparisons indicated (1) environmental conditions representing present and 
past year’s prey best explain the occurrence of colonizations, and (2) it’s better for murre subcolonies to 
start out larger and in favorable years regardless of the available breeding space. From these results, we 
speculate that monitoring the number of subcolonies rather than total numbers of adults could be a more 
sensitive indicator of environmental conditions. 
 
INTEGRATING DATA TO ASSESS THE RISK OF SHORT-TAILED ALBATROSSES 
INTERACTING WITH TRAWLERS IN THE NORTH PACIFIC 
 
Stephani G. Zador*1, André E. Punt1, and Shannon M. Fitzgerald2,1School of Aquatic and Fisheries 
Sciences, University of Washington, Seattle, WA 98195, USA, szador@u.washington.edu; 2 Alaska 
Fisheries Science Center, 7600 Sand Point Way NE, Seattle, WA 98115. 
 
   In 2000, the NOAA-Fisheries Alaska Regional Office concluded that fisheries using trawl gear were 
likely to adversely affect short-tailed albatrosses (Phoebastria albatrus). A biological opinion completed 
in 2003 on the effects of the total allowable catch setting process to the endangered short-tailed 
albatrosses included as a requirement that NOAA-Fisheries continue to work on ways to assess albatross 
interaction with trawl gear. Our goal was to integrate available data sets to determine the risk of lethal and 
non-lethal short-tailed albatross interactions with the groundfish trawl fishery. We searched for and 
compiled information about short-tailed albatross distribution and attraction to fishing vessels from 
federal agencies, universities, and gray and peer-reviewed literature. We then used data provided by the 
NOAA Groundfish Observer Program and Regional Catch Accounting System to analyze trawling 
activity. Our analysis determines the relative risk of interaction among components of the trawl fishery 
including location, time of year, gear type, and processing mode. 
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NESTING BEHAVIOR AND REPRODUCTIVE SUCCESS OF NEWELL’S SHEARWATERS ON 
KAUAI, HAWAII 
 
Brenda J. Zaun*, and Michael M. Hawkes, U.S. Fish and Wildlife Service, Kauai National Wildlife 
Refuge Complex, P.O. Box 1128, Kilauea, HI 96754 USA, Brenda_Zaun@fws.gov 
 
   Newell’s shearwaters (Puffinus auricularis newelli) nest primarily on steep, inaccessible slopes of the 
interior mountains of Kauai, Hawaii.  Due to the inaccessibility of their breeding colonies, little 
information was known of their nesting ecology. As a result of a cross-fostering project conducted almost 
30 years ago, at least two pair of these threatened seabirds nest in artificial burrows on Kauai’s north 
shore at Kilauea Point National Wildlife Refuge, providing a rare and valuable opportunity to gain 
information on their nesting ecology. Here we present three years of data on their breeding, nesting, and 
chick provisioning behavior. Newell’s shearwaters arrive on island mid- to late-April, excavate a burrow, 
copulate, depart on a 26 to30–day pre-laying exodus then return to lay one egg in late May to early June.  
The male assumes the first of six incubation shifts and will incubate, overall, for a longer period than the 
female. The incubation period ranged from 53 to 55 days. At least one parent fed the chick nightly from 
hatching to fledging, with few exceptions. Chick growth weights are compared among years. 
 
THE ALBATROSS EGG SWAP:  AN INOVATIVE APPROACH TO ALBATROSS MANAGEMENT 
 
Brenda J. Zaun*1, Jayme L. Patrick2, and John R. Burger3, U.S. Fish and Wildlife Service, Kauai 
National Wildlife Refuge Complex, P.O. Box 1128, Kilauea, HI 96754 USA, Brenda_Zaun@fws.gov; 
2Animal and Plant Health Inspection Service, Wildlife Services, 3901 Mokulele Loop, Box 20, Lihue, HI  
96766 USA, 3U.S. Navy, Pacific Missile Range Facility, Barking Sands, P.O. Box 128, Kekaha, HI 
96752 USA 
 
   In late January and early February 2005, when Laysan albatross (Phoebastria immutabilis) eggs were 
ready to hatch, three agencies put their heads together and came up with a positive solution to a 
challenging problem. Because albatrosses could pose airstrike hazards to aircraft, the Navy Pacific 
Missile Range Facility (PMRF) has utilized the U.S. Department of Agriculture’s Wildlife Services since 
the late 1980s to manage their albatross abatement program including relocation of birds and, if 
necessary, destruction of eggs. Conversely, on the other side of the island, Kilauea Point National 
Wildlife Refuge is managed, in part, to promote and encourage albatross nesting in order to increase 
Kauai’s populations. So transferring PMRF eggs and day-old chicks to foster parents in the Refuge 
colonies seemed a logical solution. This endeavor was successful because it relieved PMRF of potential 
additional aircraft hazards, reduced the number of birds that would return to the base in the future, 
generated positive publicity and support, and supplemented the north shore albatross population, 
increasing the Refuge’s hatching success by 15%. Twenty-seven inviable eggs were replaced with ready-
to-hatch eggs or chicks. All were readily accepted by the new foster parents. 
 
ESTIMATION OF ECOLOGICAL CONDITION OF TAUISKAYA INLET (NORTHERN PART OF 
THE OKHOTSK SEA) USING SEABIRD COLONIES 
 
Larisa A. Zelenskaya, Institute of Biological Problems of the North, Portovaya St. 18, Magadan, 685000, 
Russia, larisa@ibpn.ru 
 
   For two decades observation of seabird colonies in Tauiskaya Inlet was carried out. The purpose of this 
work is to monitor and track the dynamics of change of seabird abundance as a general estimation of the 
ecological condition of the area. Eastern (Odyan Gulf) and western (Amakhtonskii Gulf) parts of the Inlet 
are isolated hydrologically from each other. The largest source of pollution in the region and the largest 
town along the continental coast of the Okhotsk Sea, Magadan, is located almost at the center of the Inlet. 
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The ecological condition of the western part of the Tauiskaya Inlet was estimated by the condition of 
seabird colonies located on the Talan and Shelikan islands. The ecological condition of the eastern part 
was estimated by the condition of seabird colonies on Umara Island and at the Kony Peninsula coast. The 
ecological condition in the area of Magadan was estimated by the condition of seabird colonies on the 
Brothers Islands located practically within city boundaries, in the Gertnera Gulf. We observed steady 
development, high productivity (despite some failures due to unstable climatic conditions) and an 
increasing number of piscivorous seabirds in colonies located in different parts of the Tauiskaya Inlet. 
The unfavorable influence of an industrial center in the Gertnera Gulf has decreased during the last 
decade. However, a strongly negative anthropogenic influence still exists for seabird colonies which are 
accessible to people. 
 
POPULATION TRENDS OF SEABIRDS WINTERING IN FOUR BAYS OF KODIAK ISLAND, 
ALASKA – ANALYSIS OF TWENTY YEARS 
 
Denny Zwiefelhofer*1, Douglas J. Forsell2, Mike Keim3, and Joel Reynolds3. 1USFWS, Kodiak National 
Wildlife Refuge, Kodiak, AK; Denny_Zwiefelhofer@fws.gov; 2Chesapeake Bay Field Office, Annapolis, 
MD; 3USFWS, Division of Natural Resources; Anchorage, AK  
 
   Shipboard surveys of marine birds wintering near shore on Kodiak Island have been conducted each 
February since 1986 on two western shore bays, Uyak and Uganik, and since 1991 on two eastern shore 
straits, Eastern and Western Sitkalidak Strait. Each survey revisited a fixed set of standardized 300 m 
wide strip transects, each of ten-minute duration at 9 knots running speed. The annual surveyed area 
covered approximately 200 km2, or 17 percent of the surface area of the bays and 13 percent of the shore. 
Birds on the water were counted from the flying bridge of a 15-meter vessel. The same observer 
conducted all surveys. Survey observations were analyzed using generalized estimating equations to 
account for the longitudinal study design, i.e. repeated surveys of the same transect through time. 
Separate analyses were conducted for eight seabird species at each survey area, estimating annual mean 
density on the sample transects, temporal trend in mean density, annual mean probability of occurrence 
on the sample transects, and temporal trend in probability of occurrence. Common murres (Uria aalge) 
were the most common species with slightly increasing densities in all areas. Pigeon guillemot (Cepphus 
columba) densities are decreasing in western bays and stable to slightly increasing in eastern bays. 
Marbled murrelet (Brachyramphus marmoratus) densities are increasing in Western Sitkalidak and 
slightly decreasing elsewhere. Cormorants (Phalacrocorax pelagicus, P. urile and P. auritus) were 
common and show significantly increasing densities in all areas. Horned grebes (Podiceps auritus), and 
red-necked grebes were common at low densities at all sites, with stable to increasing densities. Loon 
species (Gavia immer, G. stellata, G. arctica, G. adamsii) were combined for analysis, with increasing 
densities and occurrence probabilities in both Uganik and Western Sitkalidak and stable trends in Uyak 
and Eastern Sitkalidak. 
 
BUILDING A NETWORK TO EVALUATE GLOBAL BYCATCH 
 
Ramunas Zydelis*1, Larry B. Crowder1, Pat Halpin2, Rebecca Lewison3, Wallace J. Nichols4, Andrew J. 
Read1, Carl Safina5, Amy E. Long1, and Lucy J. Hazen1, 1Duke Center for Marine Conservation, Nicholas 
School of the Environment & Earth Sciences, 135 Duke Marine Lab Rd, Beaufort, NC 28516 USA, 
zydelis@duke.edu; 2Marine Geospatial Ecology Lab, Nicholas School of the Environment and Earth 
Sciences, Duke University, Durham, NC 277083 USA; 3Department of Biology, San Diego State 
University, 5500 Campanile Drive, San Diego, CA 92182 USA; 4Conservation Science, P.O. Box 324, 
Davenport, CA 95017 USA;  5Blue Ocean Institute, 250 Lawrence Hill Rd, Cold Spring Harbor, NY 
11724 USA 
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   Many seabirds are inadvertently taken as bycatch in global fisheries. But with the collaborative efforts 
of scientists and fishermen, dramatic reductions in bycatch have proven possible in several regions. Some 
would consider that solutions to these problems are largely known, while others feel there is much more 
to do. Reducing bycatch of marine mammals and sea turtles has also been vexing. Assessing and reducing 
bycatch impacts for any of these taxa becomes particularly difficult when species migrate through 
multiple management zones, national and international, encountering a variety of fisheries along the way. 
A common problem is when mandated change in fishing gear or method meant to resolve conflict for one 
species leads to increased bycatch of another. We are developing an international network of scientists, 
managers, and fishermen interested in assessing the global bycatch of seabirds, marine mammals, and sea 
turtles collectively. The goal of the Global Bycatch Assessment Network is to collate data, quantify 
impacts, and suggest conservation measures for reversing the declines of these taxa due to incidental 
fisheries bycatch. 
 
HABITAT USE BY SCOTERS IN RELATION TO ENVIRONMENTAL ATTRIBUTES AND 
SHELLFISH AQUACULTURE IN BRITISH COLUMBIA 
 
Ramunas Zydelis*1, Daniel Esler2, W. Sean Boyd3, Molly Kirk2, Deborah L. Lacroix2 and Samuel 
Iverson2, 1Duke Center for Marine Conservation, Nicholas School of the Environment & Earth Sciences, 
135 Duke Marine Lab Rd, Beaufort, NC 28516 USA, zydelis@duke.edu; 2Centre for Wildlife Ecology, 
Simon Fraser University, Burnaby, BC V5A 1S6 Canada; 3 Pacific Wildlife Research Centre, Canadian 
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   We studied habitat use of scoters in two different locations of British Columbia: Baynes Sound and 
Malaspina Inlet. These areas represent different habitats and varying levels of shellfish aquaculture. The 
purpose of this study was to determine environmental features corresponding to scoter winter 
distributions and to assess the effects of shellfish farming on scoter habitat use. Baynes Sound is 
dominated by unconsolidated intertidal substrate, broad intertidal flats, and numerous estuaries with high 
fresh water inflow, and holds large numbers of both Surf Scoters (Melanitta perspicllata) and White-
winged Scoters (Melanitta fusca). We found that scoter habitat use in Baynes Sound was driven primarily 
by natural environmental attributes, although this area is heavily exploited for clam aquaculture. Scoter 
densities were highest in areas with wide intertidal zones, sand sediments, and high densities of clams. 
Shellfish aquaculture was not identified as an important factor affecting scoter habitat use in Baynes 
Sound. Malaspina Inlet is a well-protected area with steep rocky shores and a moderate degree of shellfish 
aquaculture. Oysters, and to a smaller degree, mussels are grown suspended under rafts and buoys. Surf 
Scoters are the only scoter species numerous in this area. Their distribution was positively related to 
shellfish aquaculture operations, where birds were attracted by mussels fouling shellfish farming 
structures. We didn’t detect detrimental effects of shellfish aquaculture activities on scoter habitat use in 
our study sites. On the contrary, Surf Scoters seemed to be benefiting from oyster and mussel farming, 
where birds were attracted by mussels fouling aquaculture structures. 
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