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    The most recent status assessment for the entire Pacific Coast subspecies of Double-crested Cormorant 
(Phalacrocorax auritus albociliatus) was published in 1995 by Carter et al. More recent reports have been 
completed for the California (Capitolo et al. 2004) and British Columbia (Moul and Gebauer 2002) 
breeding populations. Since 1995, however,  the distribution of the subspecies across its breeding range 
has changed dramatically, due primarily to the increase in size of the breeding population in the Columbia 
River estuary, which has grown from approximately 6,200 pairs in 1997 to approximately 13,800 pairs in 
2007 (although the population may have declined by around 15% in 2008). Cormorant numbers in 
interior Washington, although smaller, have also grown. While these trends apparently reflect a general 
post-DDT era recovery of the Pacific Coast subspecies, numbers have not increased across the entire 
subspecies’ range; declines have occurred in British Columbia, coastal Washington, and southern 
California; and the population size is still an order of magnitude less than the nominate subspecies P. a. 
auritus. We initiated work on an updated status assessment for the entire Pacific Coast subspecies in 
2008. In addition to locating and documenting active colony sites and assessing the current size of 
breeding colonies for the subspecies, we will incorporate results from novel studies that (a) examine the 
population genetic structure of the Double-crested Cormorant in western North America and (b) 
investigate the post-breeding dispersal of cormorants nesting in the Columbia River estuary using satellite 
telemetry.  



NUMBER OF SEABIRDS ON THE TALAN ISLAND: TWENTY-YEAR TRENDS 
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    Located in the Northern Sea of Okotsk, Talan Island hosts one of the largest seabird colonies in 
Northeast Asia. Since 1987, the Institute of Biological Problems of the North has conducted 
ornithological studies on the island. Surveys carried out in 1988-1989 returned about 1,400,000 
individuals of 11 seabird species, supported by the productive waters of the Gulf of Tauisk. In 1988-1994 
and from 1999 onwards, the breeding success of the most numerous species was monitored, and in 2007-
2008 we recounted seabird total numbers. We found essential decline in abundance of several species – 
both piscivorous and planktivorous:  Aethia cristatella from 1,000,000 individuals in 1989 to 250,000 in 
2008; Uria spp. from 50,000 to 22,000 accordingly; Synthliboramphus antiquus from 20,000 to 8,000; 
Aethia psittacula from 24,000 to 1,000. Judging from the nesting density, overall number of Lunda 
cirrhata has also declined (140,000 in 1989). On the contrary, the abundance of Fratercula corniculata 
has increased (90,000 in 1989). The number of Rissa tridactyla also increased, from 40,000 in 1989 to 
100,000 in 2007; now it is the largest colony of this species in the Sea of Okhotsk.  We estimate that a 
total of 500,000 seabirds currently nest on the island. Recent monitoring shows that the breeding density, 
reproductive success, food composition, and social and territorial behavior of once-abundant species 
changed along with the census data.  



 
MEASURING SCALE-DEPENDENT RELATIONSHIPS BETWEEN A MARINE BIRD, ITS PREY 
AND THE PHYSICAL ENVIRONMENT IN A GLACIAL-MARINE ECOSYSTEM 
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   We measured seabird densities with respect to physical oceanography, and primary, secondary and 
tertiary production at randomly-selected stations in Glacier Bay National Park, Alaska. Guided by prior 
knowledge of factors influencing productivity in glacial fjord ecosystems, we selected a subset of 27 
pertinent variables with which to characterize habitats used by Kittlitz’s Murrelet (“KIMU”, 
Brachyramphus brevirostris), a seabird with known affinities for glacial marine waters. These variables 
included abiotic parameters under glacial influence (e.g., turbidity, phosphates) and biological parameters 
such as the abundance of euphausiids and several forage fish species (e.g., capelin, sand lance). We used 
GIS to examine spatial autocorrelation and clustering, and to identify a range of appropriate spatial scales 
for analyses. At increasing spatial scales, we calculated correlations between KIMU density and the 27 
habitat variables, and we applied regression tree analysis to delineate marine habitat. Both the scale-
dependent correlations and the regression analyses revealed positive relationships between KIMU and 
prey abundance at spatial scales ranging between 2-32 km, and with physical features such as turbidity 
and nutrient concentrations at scales of 2-8 km. Negative correlations were also observed between KIMU 
and distance from glaciers, surface water clarity and gelatinous zooplankton at scales of 2-8 km. We 
conclude that the spatial distribution of KIMU in Glacier Bay is structured broadly by the distribution of 
prey, and more locally by oceanographic features, such as proximity to glaciers, temperature and glacial 
river outflow.  
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   Physical oceanographic processes can dramatically influence community structure in marine and 
estuarine systems, but these processes are poorly understood in glacially influenced waters. As part of a 
larger study to define critical marine habitat for Kittlitz’s Murrelet (Brachyramphus brevirostris) foraging 
habitat requirements, we conducted oceanographic surveys in two glacial fjords in the Kenai Fjords 
National Park over the course of the 2007 and 2008 breeding seasons. While the outer fjords are exposed 
to oceanic waters of the Gulf of Alaska, the inner fjords are influenced by tidewater glaciers. The inner 
fjords and outer fjords are demarcated by neoglacial terminal moraine shoals that represent the position of 
the glacier terminus during the Little Ice Age maximum. In June, July and August, we took conductivity- 
temperature- depth (CTD) profiles in both fjords at 8-10 stations stratified between inner and outer fjord. 
Here we will describe differences in oceanographic characteristics relative to glacial features within fjords 
over the course of each summer. Analyses suggest that Kittlitz’s Murrelets predominately occur in the 
inner fjords and prefer the colder, turbid (silt-laden) waters near the head of the fjords, where estuarine 
conditions are most pronounced. 



SEABIRD BYCATCH IN SALMON GILLNET FISHERY BY RUSSIAN RESEARCH VESSELS IN 
THE RUSSIAN EXCLUSIVE ECONOMIC ZONE 
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   The Russian research gillnet fishery has been conducted for monitoring of pre-spawning salmon 
migrations in the Russian Far East. The mean annual catch of this fleet is 6.4 thousand tons and the 
fishing effort is 20.6 thousand km of nets per year. Mortality rates of seabirds in the fishery were elevated 
from 313 gillnet sets with total length 5.3 thousand km made between 1996 and 2005. A total of 18,689 
seabirds of 21 species was recorded in nets. Shearwaters comprised 34.8% of birds (mainly Puffinus 
tenuirostris), and then in the declining order there were tufted puffin Lunda cirrhata (28.7 %), murres 
Uria sp. (18.3 %), crested auklet Aethia cristatella (6.9 %), and fulmar Fulmarus glacialis (5.2 %). One 
case of death of short-tailed albatross Phoebastria albatrus was recorded. Catch-rated of seabirds were 
highly variable (from 0.00 to 20.22 birds/km of net). More often the birds were netted in the Pacific 
waters of South-Eastern Kamchatka and the Northern Kuril Islands than in the South-Western Bering Sea 
and Kamchatka waters of the Sea of Okhotsk. The total seabird mortality was estimated in average 67.3 
thousand of individuals annually. To reduce seabird bycatch it is needed to significantly reduce quotas for 
salmon gillnet fishing and number of research vessels. 



POSTMORTEM EXAMINATIONS OF CARCASSES OF SEABIRDS FOUND IN 
HOKKAIDO, JAPAN, BETWEEN 2004 AND 2008: ITS PATHOBIOLOGICAL OVERVIEW  
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In 2007, I presented general results of viral and parasitological monitoring surveys of the Japanese land 
and fresh water birds (mainly, resident).  In this presentation, I will talk about the examination based on 
the materials derived from seabirds (including some species that migrated from Australia), because 
several events of mass mortality of sea birds have occurred around Hokkaido, the most northern portion 
of Japan, since 2004.   These events have been considered not only one of the major factors responsible 
for the extinction and endangerment of avian species, but also as sociological issues for habitants there.  
Hence, national and local governments send the carcasses to the Wild Animal Medical Center (WAMC) 
of Rakuno Gakuen University, and postmortem examinations were performed by the WAM.   The 
postmortem examinations were done after the confirmation of negative reaction of West Nile and 
Influenza Viruses by commercial kits.  Adding to the test, the real-time polymerase chain reaction (PCR) 
method was applied for a definitive diagnosis for some materials.   In general, the postmortem 
examinations consisted of a gross examination with additional virological, parasitological, 
histopathological, bacteriological and toxicological studies.  By 2007, we have experienced 7 events,  its 
locations, dates (month/year), species and diagnosis were: 1) Matsumae-cho, Feb./04, Puffinus sp., 
bycatch by fishing net; 2) Tomamae-cho, Jun./04, Larus schistisagus etc, collision with wind electric 
generator; 3) Ishikari-shi, Nov./04, Aethia sp. etc, oil spil; 4) Nemuro-shi, Dec./05, Uria aalge etc, 
bycatch by fishing net; 5) Abashiri-shi, Feb./05, Uria spp. etc, oil spil; 6) Koshimizu-cho, Jul./07, 
Puffinus tenuirostris, trauma and bacterial infection; 7) Kushiro-shi, Aug./07, L. schistisagus etc, trauma.    
Among them, the 6th case was prominent because a kidney of one individual was infected by 
Corynebecterium sp., coccidia (Eimeria sp. suspect) and Renicola sp. (Trematoda) (Asakawa et al., 2008).   
A lot of mature and immature short-tailed sheawaters (P. tenuirostris) migrate from Australia to around 
Hokkaido, from June to July, every year, but many individuals were dead there.  Most Japanese 
ornithologists believe that the cause of death is trauma after storm and/or emaciation by starvation.  
However, the cause of some cases seems to include fatal infectious diseases.   
     The present examinations were supported in part by a Global Environment Research Fund (F-062, 
2006-2008) of the Ministry of the Environment and a Grant-in-Aid (No. 18510205) of the Ministry of the 
Education, Science and Culture, Japan.   
  
 



THE NEIGHBOURS FROM HELL: ADULT-CHICK AGGRESSION IN COMMON MURRES 
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   We report for the first time the adverse effect of conspecific aggression on chick survival during periods 
of poor food resources in a colonial breeder, the common murre (Uria aalge). During the poor conditions 
experienced in 2007, parents were forced to forage simultaneously, leaving many chicks unattended. 
Unexpectedly, these chicks were frequently attacked by conspecifics at neighbouring nest sites, often with 
fatal consequences. The combination of poor food supply and the changing social environment 
experienced by chicks resulted in the highest chick mortality recorded at this site since records began in 
1983. Our work highlights this previously unsuspected trade-off between provisioning chicks and 
guarding them against attacks from neighbouring breeders, and that understanding how environmental 
conditions affect social dynamics is crucial to interpreting costs and benefits of colonial breeding.  



IS THE RECOVERY OF PIGEON GUILLEMOTS FROM THE EXXON VALDEZ OIL SPILL IN 
PRINCE WILLIAM SOUND, ALASKA  LIMITED BY TOP-DOWN OR BOTTOM-UP FACTORS? 
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   The Pigeon Guillemot (Cepphus columba) population in Prince William Sound, Alaska (PWS) has 
declined by more than 85% from ca. 15,500 individuals in the 1970’s to ca. 2,100. The Exxon Valdez oil 
spill (EVOS) in 1989 directly killed 2-3,000 guillemots, and sublethal effects from EVOS may have 
limited recovery for up to 15 years post-spill. But population recovery is now apparently limited by either 
indirect, long-term EVOS effects or factors unrelated to the spill. In 2008, we investigated potential 
factors currently limiting recovery at the Naked Island Archipelago, which formerly supported one third 
of the Sound-wide population of guillemots, and compared nesting success at Naked Island, which now 
supports mink, with that at Fool Island, a small, mink-free island 25-km away. Specifically, we addressed 
(1) forage fish availability and (2) nest predation. Percent of high-quality forage fish in chick diets has not 
decreased since the 1990’s. Nest predation rate during chick-rearing was higher at the Naked Island 
Archipelago than at Fool Island.  The number of guillemots nesting on the Naked Island Archipelago 
remained extremely low but there were higher nesting densities on Fool Island and other islands in central 
PWS without mink. We conclude that the low numbers of guillemots nesting on the Naked Island 
Archipelago are primarily limited by mink (Mustela vison) but nest predation by corvids (Corvus corax, 
C. caurinus) may also be significant. Restoration of guillemots in PWS to pre-spill levels may require 
mink control or eradication on the Naked Island Archipelago. 



COVARIATION OF BREEDING PERFORMANCE IN AUKLETS (AETHIA SPP.), CLIMATE AND 
OCEANOGRAPHY IN THE ALEUTIAN ISLANDS, ALASKA FROM 1997-2007 
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Growing evidence indicates links between the demography of marine birds and both large- and small-
scale effects of climate and oceanography, yet few studies have examined these patterns with information 
from multiple species and islands, over decadal time scales.  Least, Crested and Whiskered Auklets 
(Aethia pusilla, A. cristatella and A. pygmaea) are planktivorous seabirds endemic to the Bering and 
Okhotsk Seas that feed primarily on copepods and euphausiids, and because of their low trophic position, 
these species are expected to respond quickly to changes in ocean productivity.  We quantified auklet 
reproductive performance (productivity and phenology) at Buldir, Kiska and Kasatochi Islands, spanning 
600 km across the western Aleutian Islands, Alaska during 1997-2007 in relation to large-scale climate 
indices and local estimates of sea surface temperature.  Hatching and overall reproductive success covary 
with large-scale winter indices of North Pacific climate (February North Pacific Index and Aleutian Low 
Pressure Index, respectively), while breeding phenology varies with local sea surface temperature.  
Together, these results show that while local conditions may provide a proximate breeding cue, success is 
influenced more by large oceanographic processes. 



RESTORATION OF LEACH’S (OCEANODROMA LEUCORHOA) AND FORK-TAILED (O. 
FURCATA) STORM-PETREL POPULATIONS TO RECENTLY PREDATOR-ERADICATED 
ALEUTIAN ISLANDS 
 
Rachel T. Buxton* and Ian L. Jones, Department of Biology, Memorial University of Newfoundland, St. 
John’s, Newfoundland, A1B 3X9  Canada, r.buxton@mun.ca 
 
 
   Introduced predators have had well known devastating effects on seabird populations of formerly 
pristine oceanic islands. In the Aleutian Islands, burrowing nocturnal seabirds were especially affected by 
the introduction of exotic mammals in the 18th and 19th centuries. Eradication of these predators resulted 
in the re-establishment of some seabird colonies and not others, the reasons for which are not fully 
understood. We assessed the re-establishment rate of Fork-tailed Storm-petrels (Oceanodroma furcata) 
and Leach’s Storm-petrels (O. leucorhoa) on the recently fox-eradicated islands of Amatignak and Little 
Sitkin in the Aleutian Island chain of Alaska. The re-establishment rate, as well as prospecting behavior 
of storm-petrels and other nocturnal seabirds were estimated using digital recording Song-meters placed 
on the four corners of both islands. Possible methods of speeding this rate of re-establishment were also 
tested. The effectiveness of call-playbacks, olfactory cues, and artificial nest boxes were assessed 
throughout the summer season. Preliminary data suggests that Leach’s and Fork-tailed Storm-petrels are 
very strongly attracted to playbacks of both conspecific and heterospecific calls.  The attraction of the 
birds to the playbacks however did not cause them to enter or inhabit artificial burrows. This information 
will be very useful in further study of methods to encourage storm-petrel recolonization and ultimately in 
the innovation of protocols to restore these nocturnal seabird colonies to their previous numbers. 



THE EFFECTS OF INVESTIGATOR DISTURBANCE ON THE HATCHING SUCCESS, CHICK 
SURVIVAL AND QUALITY OF SHORT-TAILED SHEARWATERS (PUFFINUS TENUROSTRIS). 
 
Mark J. Carey* Department of Environmental Management and Ecology, La Trobe University, 
Wodonga, Victoria, 3690, Australia, Email: m.carey@latrobe.edu.au 
 
 
   Studies have suggested that research procedures can have a detrimental effect on the reproductive 
success of a number of bird species, yet little experimental investigation to test this have been conducted 
on procellariiform seabirds. Investigators studying long-lived birds should understand how their research 
procedures affect their study animals and take precautions to mitigate any adverse effects. In an abundant 
procellariiform, the Short-tailed Shearwater (Puffinus tenuirostris), the frequency of investigator 
disturbance was examined during the incubation period to determine if it influences hatching success, 
chick survival and quality. All birds in this study received little or no investigator disturbance prior to this 
study. Weekly, every three days and daily handling of incubating birds reduced hatching success by 39, 61 
and 100% respectively, compared to the control group. Most failures were caused by egg abandonment by 
the parents, particularly in the early stage of incubation and during incubation change over between 
parents. Chick survival did not differ among treatment groups and while control chicks tended to be 
heavier, overall body size was not significantly different between groups. These results demonstrate that 
weekly, every three days and daily investigator disturbance during incubation greatly reduced the hatching 
success of naïve Short-tailed Shearwaters while having no discernible effect on chick survival or size. 
These findings are significant in broader terms because any investigator disturbance that reduces 
reproductive success could exacerbate population declines, particularly of rarer species or small 
populations, and interfere with the accurate assessment of demographic parameters. 



PREDICTING COMPLEX INTERACTION PATTERNS IN ALEUTIAN MARINE BIRD 
COMMUNITIES USING AGENT BASED MODELS 
 
Douglas Causey*1, 1University of Alaska Anchorage, 3211 Providence Drive, Anchorage, Alaska 99508 USA, 
dcausey@uaa.alaska.edu 
 
 
    Repeated census of Aleutian breeding seabirds over four decades has revealed several complex patterns 
of population dynamics in diverse species.  Covarying population trends among species are commonly 
observed at the geographical scale of islands groups.  For example, cormorants and murres within the 
Andreanof and Rat Island groups show more similar and stronger trends than compared with patterns 
more generally observed throughout the entire region.  The most divergent patterns have been observed in 
the Near Islands, suggesting that this island group may be biotically and abiotically decoupled from the 
rest of the Aleutian Islands.  I use agent-based modeling to test whether the Near Island seabird 
populations are decoupled from more eastern populations and the nature and stability of the biotic and 
abiotic interactions among seabirds and their environment. 



DYNAMIC PREDICTION OF LARGE SCALE DIVERSITY PATTERNS IN MARINE PELAGIC 
BIRDS OF NORTHERN NORTH PACIFIC AND BERING SEA 
 
Douglas Causey*1 and Veronica Padula1, 1University of Alaska Anchorage, 3211 Providence Drive, Anchorage, 
Alaska 99508 USA, dcausey@uaa.alaska.edu 
 
 
   Previous study (Hashmi & Causey 2008, Amer. Natur. 171:419-429) indicated that global patterns of 
species diversity in marine pelagic birds were directly and positively associated by net primary 
productivity at local and distant areas relative to breeding colonies, by community size, and by several 
complex biotic and abiotic ecological parameters.  We tested these findings for the North Pacific-Bering 
Sea region at higher resolution and greater time depth.  We found the greatest divergence in results from 
general patterns in the marine bird diversity and densities observed in the western Aleutian Islands. 



STATUS, DYNAMICS AND THREATS TO BREEDING POPULATIONS OF CHINESE CRESTED 
TERN 
 
Shuihua Chen*1, Shou-hua Chang2, Yang Liu3 , Simba Chan4, Zhongyong Fan1, Cangsong Chen1 , 
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China; 3Ministry of Education Key Laboratory for Biodiversity Sciences and Ecological Engineering, 
College of Life Sciences, Beijing Normal University, Beijing 100875, China; 4 BirdLife Asia Division, 
Tokyo, 160-0022, Japan; 5 National Museum of Natural History, Taizhong, Taiwan, China  
 
 
    Chinese Crested Tern is listed by IUCN as Critically Endangered species. It had long been an 
exceptionally poorly known species and all but disappeared apart from a few unconfirmed records until 
breeding birds were found on Matzu Archipelago in eastern China in 2000. During June 2003 to August 
2006 we carried out the investigations along Zhejiang and Shandong coast in eastern China to search new 
breeding colonies of the Chinese Crested Tern and document the threats to the breeding populations. In 
2004, another breeding colony of the Chinese Crested Tern was found at Jiushan Archipelago of 
Zhejiang. From 2000 to 2008, continuous monitoring was conducted at the two existent breeding sites. 
Our results indicated that (1) Matzu colony and Jiushan colony were the only two breeding colonies found 
in the potential breeding range of the Chinese Crested Tern, (2) its total population is no more than 50 and 
tend to decrease rapidly, and (3) the threats to the breeding populations include habitat loss, habitat 
degradation, exploitation, disturbance, predators, overfishing and typhoons. Among them, egg poaching 
we consider to be the biggest threat that had badly affected the Chinese Crested Tern population and other 
seabird breeding populations along the China coast. Urgent measures and long-term actions were 
suggested for the conservation of this Critically Endangered species. 



SEABIRD CONSERVATION PRIORITIES IN THE NORTH PACIFIC 
 
John P. Croxall*, BirdLife International, Wellbrook Court, Girton Road, Cambridge CB3 0NA, UK, 
john.croxall@birdlife.org 
 
 
    BirdLife’s Global Seabird Programme (GSP) is expanding from its previous focus on conservation and 
management issues affecting southern hemisphere albatrosses to a worldwide programme with close 
connections to BirdLife’s mainstream programmes on species, sites and habitats. In relation to priority 
issues in Asia and the Pacific, GSP and BirdLife’s Asia and Pacific Programmes are collaborating 
on:1)Critically Endangered Species, especially Chinese Crested Tern (Sterna bernsteini); 2) Pterodroma 
petrels, arguably the most threatened genus of seabirds; 3) completing (Pacific) inventory of important 
seabird breeding areas (IBAs); for Asia, developing a network of potential extensions into marine 
environment, especially for Russia and Japan; 4) eradication of alien species, especially from Pacific 
islands; 5) addressing threats to seabirds from interactions with fisheries, especially longline (Asian 
distant water fleets), trawl (in EEZs) and gill-net (coastal waters). Examples of initiatives in each of these 
areas will be reviewed. 



ALBATROSSES AND FISHERIES: CONSERVATION AND SUSTAINABILITY INTO THE 
FUTURE 
 
John P. Croxall, BirdLife International Global Seabird Program, Wellbrook Court, Girton Road, 
Cambridge CB3 0NA, UK 
 
Albatrosses are arguably the most threatened of all bird families, with 18 of 22 species currently on the 
IUCN Red List. The most important and pervasive threat is incidental mortality (bycatch) in commercial 
fisheries, especially longline and trawl. The underlying reasons for albatross vulnerability, in terms of 
population dynamics, feeding ecology and distribution will be reviewed, as will the range of threats they 
face, on land as well as at sea. Practical solutions to eliminate, or minimize, albatross by catch in fisheries 
are now widely available; these also benefit fishers through improving fishing profitability (reduced bait 
loss and fishing time/fuel use, increased catch per unit time). There is now active use of a range of 
measures to mitigate albatross by catch in various fisheries and regions, being achieved through changes 
to management policy and fishing practice. The main challenges now are to ensuring effective 
implementation of existing best-practice measures, together with progressive development of new devices 
and techniques, leading to improved measures. If this can be put in place throughout all relevant longline 
and trawl fisheries, the future of albatrosses will largely be secure. The main challenges then would likely 
be to address issues of breeding site protection and, at sea, the consequences of climate change for birds 
and sustainable fish stocks alike. 



WINTER DISTRIBUTION OF SEABIRDS IN RELATION TO PACIFIC HERRING CLUPEA 
PALLASI  IN PRINCE WILLIAM SOUND 
 
Neil Dawson*1, Mary Anne Bishop1, Kathy Kuletz2 , Karen Brenneman2, Richard Thorne1  
1 Prince William Sound Science Center, Cordova, AK 99574 USA, ndawson@pwssc.gen.ak.us 
2 U.S. Fish and Wildlife Service, Anchorage, AK 99503 USA 
 
 
   Little is known about winter foraging dynamics of seabirds in Alaska. We conducted seabird surveys in 
Prince William Sound in conjunction with hydroacoustic fish surveys in historic juvenile and adult 
Pacific herring (Clupea pallasi) wintering areas during the 2007/2008 winter. Distribution patterns by the 
most numerous seabird species appeared to reflect preferences for different herring age and size classes. 
Marbled murrelets (Brachyramphus marmoratus) were strongly associated with juvenile herring (age 0-
2). Common murres (Uria aalge) were most often encountered in deeper waters with aggregations of 
adult herring (age-3 or older). Glaucous-winged gulls (Larus glaucescens) were opportunistic and fed in 
areas with large fish concentrations, regardless of herring age or size class. Black-legged kittiwakes 
(Rissa tridactyla) were found with all age classes of herring, but did not show a significant association, 
possibly because of the influence of depth to the fish schools. Both Common murre and marbled murrelet 
showed marked seasonal distribution patterns in response to shifts in herring availability. By March, 
murres moved from deeper waters outside of the bays to inside bays, as pre-spawning adult herring 
entered bays. In early winter, murrelet densities were high in bays with juvenile herring schools, but 
dropped by March as juvenile herring decreased in these same bays. Seabird densities were best explained 
by a model containing location (bay) and fish density at a specific depth. 
 
 
 

 



PLUMAGE VARIATION IN KITTLITZ'S MURRELET 
 
Robert H. Day*1 and Michelle L. Kissling2, 1ABR, Inc.—Environmental Research & Services, P.O. Box 
80410, Fairbanks, AK 99708-0410 USA, bday@abrinc.com; 2U.S. Fish and Wildlife Service, Fish and 
Ecological Services, 3000 Vintage Blvd., Suite 201, Juneau, AK 99801 USA 
 
 
   We studied plumage variation in Kittlitz's Murrelet (Brachyramphus brevirostris) by examining ~140 
museum specimens, the majority (94%) of which were in Alternate plumage. This species exhibits five 
main types of plumages in the Definitive Alternate plumage—red, reddish-tan, tan, buff, and gray (no 
color)—that represent decreasing amounts of coloration in the overall plumage. These plumages exhibit 
various frequencies between sexes and age-classes, but the strongest patterning is by time: the red and 
reddish-tan plumages are most common early in the summer, followed by tan plumages. As the summer 
progresses, plumage frequencies become dominated by buff and gray birds, probably by bleaching of 
feathers. Males (n = 63) tend to have brighter plumages than females (n = 65) do. Breeding birds (n = 22) 
determined by dissection, presence of bare brood patches, or location on a nest also tend to have brighter 
plumages and greater spotting on the belly than do non-breeders (n = 43), although sample sizes are not 
large. There is a recognizable juvenal plumage (fine barring ventrally, white underwing-coverts, 
distinctively-marked rectrices), and there appears to be a subadult (1-year-old) plumage in this species 
(white underwing, gray plumage, retention of the distinctively-marked rectrices from the juvenal 
plumage). 



TRANSLOCATION AND HAND-REARING OF SHORT-TAILED ALBTROSS CHICKS  

Tomohiro Deguchi*1, Fumio Sato1, Noboru Nakamura1, Tomoko Harada2, Yuki Wanatabe3, Judy Jacobs4, 
Kiyoaki Ozaki1, 1Yamashina Institute for Ornithology, 115 Konoyama, Abiko 270-1145, Japan, 
deguchi@yamashina.or.jp; 2Graduate School of Fisheries Science, Hokkaido University, 3-1-1 Minato-
cho, Hakodate 041-8611, Japan; 3Akan International Crane Center, 23-40 Akan-cho, Kushiro 085-0245, 
Japan; 4U.S. Fish & Wildlife Service, 1011 East Tudor Avenue, Anchorage, AK 99503, USA 

 

   The population of endangered Short-tailed Albatrosses Phoebastoria albatrus has gradually increased 
through great conservational efforts, but their only two breeding sites, Torishima island and Senkaku 
Islands, have a high risk of volcanic eruption or political problems. The Short-tailed Albatross Recovery 
Team has proposed the plan that is the hand-rearing of chicks translocated from Torishima island at new 
safe site to achieve recovery of this species. On 19 February 2008, 10 Short-tailed Albatross chicks, 40-
days-old, 6 females and 4 males, were captured at Torishima Island and moved to Mukojima Island (350 
km distant) by using the helicopter, where we attempted to rear them to fledging in late May. Chicks were 
provided daily with 600-900 g of flyingfish, squid, oil sardine, krill, dried shrimp as the chick’s foods 
according to the estimated value of their daily metabolized energy (200 kcal/kg) until middle April and 
then their foods were gradually decreased. We also provided other supplementary food and vitamin 
tablets to compensate for nutrient deficiencies in the diet, along with 300-400 ml electrolyte solution to 
prevent dehydration. The reared chicks achieved the same trajectory of mass growth as wild chicks and 
all of them fledged successfully between 19 and 24 May. There was a tendency that reared chicks fledged 
a little earlier than wild chicks. The wing length and body mass of reared chicks were greater than those 
of wild chicks just before their fledging. In this time, reared chicks had higher creatine phosphokinase, 
uric acid, albumin concentrations in blood than wild chicks.  



AN INTERNATIONAL TREATY OF THE AFRICAN-EURASIAN FLYWAY EMBRACES GLOBAL 
SEABIRD CONSERVATION ISSUES  
 
Sergey Dereliev1 and Scott H. Newman*2,  1Secretariat of the UNEP-African-Eurasian Waterbird 
Agreement (AEWA), Bonn Germany;  2Food and Agriculture Organisation of the United Nations, 
Emergency Centre for Transboundary Animal Diseases, Animal Health Service, Rome Italy, 
scott.newman@fao.org 
 
  
   The Agreement on the Conservation of African-Eurasian Migratory Waterbirds (AEWA) is an 
international treaty that entered into force in 1999. With the latest extension of its species lists in 
September 2008 it now covers 255 species and geographically spreads from Africa and Europe, to 
Greenland and North-east Canada as well as Central and South-west Asia.  Following the analysis of the 
AEWA Technical Committee on the status of seabird species in the African-Eurasian region and the 
potential role of the Agreement in their conservation, the 4th Session of the Meeting of the Parties that 
took place from 15-19 September 2008 in Antananarivo, Madagascar, decided on the inclusion of 20 new 
species of seabirds. The Agreement had already listed more than other 30 species of waterbirds, which 
occur predominantly in marine environment. This species extension brings four new families to the 
Agreement’s list and a number of new birds to two already listed families. The four new families include 
13 species of tropicbirds, frigatebirds, skuas and auks. A few more species of noddies, terns and gulls, as 
well as gannets and boobies were added too.  In addition the Parties agreed to add to the Agreement’s 
Action Plan activities to tackle threats to seabirds arising from fisheries, such as by-catch and food 
depletion, as well as from oil pollution and solid waste, and non-native terrestrial predators. AEWA’s 
official web site: www.unep-aewa.org 



BREEDING PHENOLOGY OF HAWAIIAN PETREL (Pterodroma sandwichensis) AND NEWELL’S 
SHEARWATER (Puffinus auricularis newelli) ON KAUAI ISLAND, HAWAII 
 
Cary V. Deringer1 and Nick D. Holmes* 2, 1University of Hawaii in Hilo, 200 W. Kawili Street, Hilo, HI 
96720-4091 USA, deringer@hawaii.edu, 2Kauai Endangered Seabird Recovery Project, P.O. Box 458, 
Waimea, HI 96796 USA 
 
 
   Hawaiian petrels (Pterodroma sandwichensis) and Newell’s shearwaters (Puffinus auricularis newelli) 
are endemic to the main Hawaiian Islands, and considered federally endangered and threatened, 
respectively. For both species, regular monitoring is required by management to determine population 
trends. Since direct measures of population size and breeding success have proven impractical on Kaua`i 
Island at many of the steep and densely vegetated breeding sites, monitoring for both species to date has 
relied upon indirect measures of activity, primarily movement rates during June (incubation) using 
ornithological radar. Interpretation of these results and informed decision making about survey design can 
be improved with an understanding of how indirect measures such as movement and calling rates vary 
with major breeding tasks. From March – December 2008, we undertook weekly ornithological radar 
(both species), auditory (Newell’s shearwaters only) and visual surveys (Hawaiian petrels only) to 
monitor intra-annual variation in movement and calling rates throughout an entire breeding season. 
Results were compared against a comprehensive literature review of predicted breeding phenology. All 
three measures showed correlation with major breeding tasks, including decreased activity with pre-
laying exodus and peak activity during chick-rearing and presence of non-breeders. Ornithological radar 
data consistently showed the lowest coefficient of variation, suggesting this method would have the 
greatest statistical strength as an annual monitoring tool, with incubation and guard surveys likely to yield 
reliable annual monitoring data. The combination of radar, auditory and visual surveys provided most 
information when determining the timing of breeding tasks for each species separately. 



DAILY ENERGY EXPENDITURE IN BLACK SKIMMER CHICKS 
 
Lisa Ferguson Eggert1, Patrick Jodice2, Paula Redman3, and John Speakman3, 1Department of Forestry 
and Natural Resources and South Carolina Cooperative Fish & Wildlife Research Unit, Clemson 
University, Clemson, SC 29634, USA, lfergus@clemson.edu; 2USGS South Carolina Cooperative Fish & 
Wildlife Research Unit and Department of Forestry and Natural Resources, Clemson University, 
Clemson, SC 29634, USA; 3Institute of Biological and Environmental Sciences, University of Aberdeen, 
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   Numerous studies have explored the growth rates of seabird chicks. Studies of the energetics of free-
ranging seabird chicks during times of rapid growth are, however, uncommon. This is due largely to the 
fact that only within the past ten years has there been a validation of the use of the doubly labeled water 
method in growing chicks (Visser et al. 1999, 2000). As part of a broader study that examined the 
reproductive ecology of seabirds in South Carolina, USA, we conducted a pilot study to measure daily 
energy expenditure (DEE) in free-ranging chicks of Black Skimmers (Rynchops niger). Skimmer chicks 
are precocial and sexual dimorphism with respect to body mass and size is readily apparent at ca. 17 days 
post-hatch. We measured the DEE of six female and three male skimmer chicks that were ca. 18 – 29 
days post-hatch on the day of injection. Body mass ranged from 140 – 260 g. Total body water ranged 
from 70.1 – 75.4%. DEE ranged from 218 – 336 kJ/day. There was a positive significant relationship 
between body mass and DEE and the slope did not differ between the sexes. DEE in skimmer chicks from 
this study appeared to be lower than predicted for their body mass based on an allometric model for 
seabird chicks. Recently, human access has been prohibited at most of the islands that support seabird 
colonies in South Carolina. Therefore our measures of DEE provide an estimate of the energy 
requirements of chick growth in a setting relatively free from human disturbance. 
 



FORAGING BEHAVIOUR OF TWO SYMPATRIC, PLANKTIVOROUS ALCIDS 
  
Kyle H. Elliott*1, and Akiko Shoji2, 1 Department of Zoology, University of Manitoba, Winnipeg, MB Canada 
urialomvia@gmail.com; 2Department of Biology, University of Ottawa, Ottawa, ON Canada 
 
 
   Once a mystery, the miniaturization of bird-borne devices in the past two decades has revolutionized 
our understanding of seabird foraging behaviour. Nonetheless, the at-sea behaviour of North Pacific 
planktivorous alcids, a diverse group of seabirds including nine species, remains enigmatic. To shed light 
on the dive behaviour of these seabirds, we attached 5g time-depth recorders to the legs of six incubating 
Cassin’s Auklets and ten incubating Ancient Murrelets at Reef Island, British Columbia, Canada. 
Although dummies made of candlewax and weights had 50% return rate for Ancient Murrelets and 60% 
return rate for Cassin’s Auklets, we were only able to retrieve one auklet recorder and three murrelet 
recorders. This is likely because the birds abandoned following a second disturbance soon after the first 
(placement of recorders on the same bird as the dummies). In contrast, only 22% of murrelets abandoned 
after being equipped with 1g radiotransmitters on the leg. To examine oxygen stores, we collected muscle 
(n = 5) and blood (n = 10) samples from non-breeding Ancient Murrelets and incubating Cassins’ 
Auklets. Hemoglobin content (19.6 ± 1.3 g/dL for Ancients and 20.7 ± 0.6 g/dL for Cassin’s) and 
buffering capacity (64 ± 2 µmol NaOH per unit pH for Ancients and 72 ± 2 µmol/pH for Cassin’s) was 
high while myoglobin stores were low (breast = 10.0 ± 0.2 for Ancients, 10.6 ± 0.3 for Cassin’s; legs = 
9.4 ± 0.5 for Ancients, 8.0 ± 0.4 for Cassin’s; heart = 6.1 ± 0.9 for Ancients, 6.3 ± 0.3 for Cassin’s). The 
high blood oxygen levels and buffering capability suggests that these small divers are under strong 
selection to extend dive duration. Including data from maximum depth recorders, maximum depth 
averaged 32 ± 3 m for murrelets and 28 ± 1 m for auklets. Dive profiles for the Ancients were usually V-
shaped; murrelets were likely feeding on larval fish, especially sandlance. Dive profiles for Cassin’s were 
usually more U- or u-shaped, with a flatter bottom, punctuated by wiggles. The ragged bottoms, with 
several wiggles, were similar to those associated with Spheniscus penguins feeding on krill. We assumed 
that auklets were feeding predominately on euphasiids. Auklets tended to have better dive capabilities 
(longer dive durations, shorter surface pauses) than murrelets, and this was consistent with their 
somewhat higher oxygen stores. We suggest that future studies should minimize handling of burrow-
nesting alcids and use devices less than 5g. 



ACTIVITY-SPECIFIC METABOLIC RATES FOR MURRES: SHORT WINGS MEAN HIGH COSTS 
 
Kyle H. Elliott*1, Gail K. Davoren1, Anthony J. Gaston2 and John R. Speakman3, 1Department of Zoology, 
University of Manitoba, Winnipeg, MB Canada urialomvia@gmail.com; 2Environment Canada, Ottawa, ON 
Canada; 3University of Aberdeen, Scotland, UK 
 
 
   Energy costs play a large role in determining seabird at-sea foraging strategies. For example, albatrosses 
rely on low energy costs to feed on sparsely-distributed prey over scales of thousands of kilometers. At 
the other extreme, breeding alcids have high energy costs necessitating feeding primarily on dense fish or 
plankton schools often located within a few tens of kilometers of their colony. Although the low energy 
costs associated with gliding flight in petrels is well known, the high costs associated with flying and 
diving in alcids are poorly known. To determine activity-specific metabolic rates for breeding Thick-
billed Murres (Uria lomvia), a large alcid with among the highest wingloading of any bird and 
exceptionally deep-diving abilities, we attached Lotek time-depth recorders for 48 or 96 hours at Coats 
Island, Nunavut, Canada. We recorded total energy costs simultaneously using doubly-labelled water and 
used a multiple regression to determine energy cost per time spent resting, diving and flying. Energy 
expenditure averaged 2210 ± 110 kJ per day. Mass-specific flight costs were the highest of any bird while 
dive costs were lower than expected. Inputting the activity-specific costs into time budgets for different 
foraging strategies (different prey specializations) showed that foraging strategies for different prey items 
resulted in similar rates of energy expenditure and energy delivered per day, suggesting that different 
foraging strategies were energetically equivalent. We suggest that high flight costs play an important role 
in determining the alcid strategy of specializing on high-density prey items in a small foraging radius. 



ASSESSMENT OF DEMOGRAPHIC RISK FACTORS AND MANAGEMENT PRIORITIES: 
IMPACTS ON JUVENILES SUBSTANTIALLY AFFECT POPULATION VIABILITY OF A LONG-
LIVED SEABIRD 
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   Predicting population-level effects from changes in reproduction and/or survivorship of different life 
stages is critical to prioritize conservation efforts for declining species. The widespread use of 
demographic modeling, particularly sensitivity analysis, has become a standard tool to evaluate how 
alternative management actions influence species survival. The most robust generalization from 
sensitivity analyses is that, for long-lived species with delayed reproduction, population growth rates will 
be most sensitive to changes in survivorship of older-aged individuals. Although this generalization has 
been quite useful in guiding management, this simple maxim may be misleading when evaluating 
alternative actions for many real conservation situations. Here, we assess the impacts from adult and 
chick mortality of Laysan albatross (Phoebastria immutabilis), a long-lived seabird, on population 
viability. Specifically, we quantified the relative effects of reducing adult mortality (from fisheries 
bycatch) and chick mortality (from ingestion of lead-based paint) on population growth. We demonstrate 
how management actions that protect or enhance juvenile survivorship can sometimes be effective at 
helping reverse population declines. Our work exemplifies a situation where overgeneralizations about 
demography and management are inappropriate, and highlights the need for more nuanced use of even 
straightforward demographic tools, especially given the logistical feasibilities between realistic 
management actions. 
 



 
EVALUATION OF SATELLITE TAGGING AND CAPTURE TECHNIQUES FOR NESTING 
DOUBLE-CRESTED CORMORANTS 
 
Karen N. Fischer*1, Daniel D. Roby1, Jessica Y. Adkins1, Lauren H. Reinalda1, Donald E. Lyons1, D. 
Tommy King2, and R. Scott Larsen3, 1USGS-Oregon Cooperative Fish and Wildlife Research Unit, 
Oregon State University, Corvallis, OR 97331 USA, karen.fischer@oregonstate.edu; 2USDA National 
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   To identify the best satellite tagging options for future studies of post-breeding season dispersal of 
Double-crested Cormorants (Phalacrocorax auritus) nesting at East Sand Island, Columbia River estuary, 
four satellite transmitter types were deployed on breeding cormorants during June and July, 2008 (late 
incubation through early chick-rearing). Transmitters weighing 33 g (n = 6) and 46 g (n = 7) were 
abdominally implanted with percutaneous antennae; harness attachments were used to deploy 60 g 
battery-powered (n = 7) and solar/battery-powered (n = 7) tags. Tracking data from 67%, 71%, 86%, and 
14% of tagged birds, respectively, were collected to 80 days post-release. Results indicate that the best 
configuration for short-term (< 3 months) tracking is the harness with battery-powered tag and that the 
solar/battery-powered harness configuration used is not suitable for future tracking. Ongoing tracking will 
provide insights into which tag configurations are best for data collection throughout the non-breeding 
season. In the case of surgical implantation of tracking devices, where total processing time is multiple 
hours, holding time considerations can preclude researchers from capturing multiple individuals in a 
single capture event. Colony dynamics and disturbance concerns can, however, preclude capturing single 
individuals during multiple events. We used social attraction techniques to lure cormorants to nest 
alongside constructed above-ground tunnels. Tunnels were constructed so researchers could reach out and 
capture individuals at night, causing little to no disturbance to neighboring nesters. Consequently, we 
successfully captured nesting individuals from a small portion of the colony over multiple nights. 



FORAGING HABITAT OF BLACK-FOOTED AND LAYSAN ALBATROSSES OFF ALASKA 
DURING THE POST-BREEDING SEASON 
 
Karen N. Fischer*1, Robert M. Suryan2, Daniel D. Roby1, and Gregory R. Balogh3, 1USGS-Oregon 
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   We investigated the foraging habitat use of black-footed (Phoebastria nigripes) and Laysan albatrosses 
(P. immutabilis) during the post-breeding season by integrating remotely-sensed habitat data with satellite 
tracking of albatrosses captured at-sea in the Aleutian Islands, Alaska during 2005 and 2006. We used 
first-passage time analysis and model selection to identify meso-scale marine habitat characteristics 
associated with varying degrees of albatross area-restricted search (ARS) and to quantify time spent 
within broad-scale habitat domains. For both species ARS was inversely related to wind speed and depth 
and positively related to gradients in depth, sea surface temperature, and chlorophyll a concentration. 
Black-footed albatross ARS was inversely related to sea surface temperature and increased in continental 
margin habitats (shelf, shelf break, and slope) relative to oceanic habitats; Laysan albatrosses did not, 
however, exhibit such strong relationships. Black-footed albatrosses also were more varied in their habitat 
use, spending similar proportions of time among bathymetric domains, whereas Laysan albatrosses were 
strongly associated with oceanic waters. Likewise, when black-footed albatrosses dispersed from the 
Alaska region, they entered subtropical and tropical waters with relatively low chlorophyll a 
concentrations, in contrast to Laysan albatrosses, which remained almost entirely within more nutrient 
rich and cooler subarctic and North Pacific Transition Domain waters.  In general, however, ARS for both 
species was greater in vertically mixed waters compared to vertically stratified waters. Therefore, these 
results suggest that despite inter-specific differences in time spent among different habitat types, foraging 
behavior appeared similar within a given habitat. 



WATERWORLD: THE FUTURE FOR SEABIRDS OF TROPICAL PACIFIC ISLANDS 
 
Elizabeth N. Flint* and Holly B. Freifeld, U.S. Fish and Wildlife Service, 300 Ala Moana Blvd., 
Honolulu, HI 96850 USA, beth_flint@fws.gov   
 
 
   The 2007 IPCC report projected sea level rise in this century ranging from 18-59 centimeters. 
Professional disincentives (called “scientific reticence” by J.E. Hansen, 2007) to report the worst-case 
scenario (WCS), a rise of up to 25 meters, lead to widespread understatement of the full potential for sea 
level rise. Policy-makers seeking guidance about the likely effects of climate change thus are 
inadvertently misinformed about the scale of this threat. The loss of low-lying habitat to sea level rise will 
be critical for seabirds nesting on tropical Pacific islands. Many species are restricted to remote, coralline 
islands that provide no corridors to suitable habitat at higher elevation. These circumstances put globally 
significant populations (under Global IBA criteria) of 17 seabird species at risk and threaten at least 2 
species with extinction (Phoenix Petrel [Pterodroma alba] and White-throated Storm-petrel [Nesofregetta 
fuliginosa]).  The 6 largest colonies N. Pacific albatrosses representing 95% of the world’s Black-footed 
Albatrosses (Phoebastria nigripes) and 99% of the world’s Laysan Albatrosses (P. immutabilis) will all 
be lost under the WCS. Management for the WCS using a proactive approach is warranted; once the 
magnitude of climate change effects becomes manifest, rescue of human populations and resulting 
refugee crisis will preclude efforts on behalf of other species. We summarize likely loss of nesting habitat 
in the tropical Pacific under IPCC and WCS projections of sea level rise. We propose a set of 
interventions including translocation to high islands both within and beyond the species’ historical ranges 
and modification of breeding islands. 



PRECISION GPS-TRACKING OF BLACK PETREL (PROCELLARIA PARKINSONI) FORAGING 
TRIPS DURING CHICK REARING 
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   The oceanic lifestyles of pelagic seabirds are amongst the most elusive on Earth. Recently, technology 
miniaturization, and an awareness of the importance of pelagic seabirds as integrators of global marine 
resources (and hence indicators of ocean health in an age of accelerating anthropogenic environmental 
change), herald a step-change in our understanding of their extraordinary lifestyles and of the threats 
posed to them.  Here we report the results of the successful tracking by GPS of a 700g seabird, the black 
petrel, Procellaria parkinsoni, foraging at sea during the breeding season, by using miniature logging 
technology employing a combination of high-resolution fixes and low-power duty-cycles.  We present 
data from 9 individual foraging excursions tracked during the chick rearing period in February 2006, 
providing a snapshot of this vulnerable species’ foraging range and behaviour in relation to detailed 
underlying bathymetry off the coast of New Zealand. We also highlight the potential of more 
sophisticated analyses to identify behavioural phenomena from position data alone.  



NO EVIDENCE OF SEXUAL DIFFERENCES IN FORAGING BEHAVIOR OF GREAT 
CORMORANT PHALACROCORAX CARBO 
 
Hidenori Fujii*1, Hirofumi Kuroki1, Yukiko Inoue2 and Yasuaki Niizuma1. 1Laboratory of Environmental 
Zoology, Faculty of Agriculture, Meijo University, 1-501 Tenpaku-ku, Nagoya, 468-8502, Japan, 
niizuma@ccmfs.meijo-u.ac.jp; 2Graduate School of Fisheries Sciences, Hokkaido University, 3-1-1, 
Minato, Hakodate, Hokkaido, 041-8611, Japan.  
 
   Sexual differences in the foraging behavior (dive depth, prey size and foraging site), which is related to 
the sexual size dimorphism, have been observed among many seabirds. Great cormorants exhibit sexual 
size dimorphism with males larger than females. We studied the relation between sexual-size dimorphism 
and foraging behavior of great cormorants. First, we analyzed stomach contents to understand sexual 
difference in prey items. We collected dead bodies of cormorants that were exterminated at Yahagi river 
in Toyota, Japan. We compared mass of stomach contents, diet composition, prey size and habitat of each 
fish (epibenthic or epipelagic) between males and females. Second, we measured foraging trip duration 
breeding pairs of great cormorant from dawn to dusk in Unoyama colony, near the Yahagi river, at 
Mihama, Japan. We compared foraging trip duration and the number of foraging trip per day between 
males and females. There were no significant differences in mass of stomach contents, prey size, diet 
composition, average time of foraging trip per day and the number of foraging trip per day between males 
and females. Therefore, our result showed that there is no evidence for relationship between sexual-size 
dimorphism and foraging behavior in great cormorant. 

 



INFLUENCE OF THE BRIDGE CONSTRUCTION ON PACIFIC DIVER IN THE NON-BREEDING 
SEASON 
 
Kaori Fujii*, and Tadashi Fujii, Institute of Biotic Community, 1-8-7 Nishiohsawa, Higashihiroshima, 
739-0037 Japan, ibc@urban.ne.jp 
 
 
   The Pacific Diver (Gavia pacifica) breed in northeast of the Siberia and northern part of the North 
American Continent. They winter in Far East Asia and the North American Continent. They stay in the 
Seto Inland Sea from January to the beginning of May. Around Itsuki Island of Hiroshima, fishing 
method using the habit of these birds was performed once. However, the populations of these birds 
decreased and this fishing method was not performed. In late years the population of Pacific Diver 
observed around Itsuki Island was about 100. A bridge was built in the sea area where these birds 
inhabited in the non-breeding season. Therefore we investigated the influence that the construction of the 
bridge gave to the birds. We investigated every two weeks for periods from January to April. One 
investigation was performed consecutively for two days. We investigated appearance position and 
population of birds every 20 minutes during from 8:00 until 16:00 and recorded them. We investigated 
about 10 Km2 ranges from ground at three spots. As a result, it was guessed that the construction of the 
bridge did not affect the population of the bird which came in this sea area. However, around the 
construction spot of the bridge, the action that birds avoided a bridge under construction was observed. 



NON-BREEDING SEASON HABITATS OF THE JAPANESE MURRELET IN THE SETO INLAND 
SEA  
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   The Japanese Murrelet (Synthliboramphus wumizusume) is a Far East Asia endemic species. The total 
population in the whole world is estimated to be 5000-10,000. The greatest breeding place is Birou Island 
in Miyazaki prefecture (N32.28 E131.44). It is estimated there are 3000 breeding individuals in this 
island. The parent birds and the young birds hatched from the eggs disappear from this island in the 
beginning of May. The Japanese Murrelet is hardly observed around Birou Island until the next breeding 
season (February). Iida announced that the Japanese Murrelet of the non-breeding season inhabited the 
Seto Inland Sea for the first time in 2007. We investigated the distribution of this bird with a ferry ship 
and a fishing boat at the Seto Inland Sea in 2008. On the other hand, the data of the dissolved inorganic 
nutrients and phytoplankton pigments in the surface water was taken at the Seto Inland Sea in Japan, from 
April 1994 to March 2005. This biogeochemical monitoring in the East Asian Coastal Seas had been 
conducted by Center for Global Environmental Research (CGER) of National Institute for Environmental 
Studies (NIES) from April 1994 to March 2001. These data are obtained by a flow-through monitoring 
system composed of automated filtration sampler and sensors deployed on the ferry boats. This ship got 
data while navigating about 400km from the west to the east in the Seto Inland Sea. We compared these 
two data. 



THE REPORT OF INFLUENCES OF TWO CASES OF OIL SPILL ACCIDENT TO 
SEABIRDS IN THE COAST OF JAPAN 
 
Yasuhiro Fujita*11Birds & Envioroments Co. Ltd., 255-3 Houren-cho, Nara, Nara, 630-8113, 
JAPAN, yasuhiro3263@smile.ocn.ne.jp 

 
 

Large numbers of seabirds were killed by the heavy oil spill caused by stranding of oil 
tankers and dumping of waste oil all over the world. In these decades, such oil spills have been 
reported around the Sea of Japan. In this study, I report 2 cases of oil spills that occurred 
around this region, and results of beached seabird census during the accidents. The first case is 
the stranding of oil tanker, Nakhodka, in 1997. In this time, sea region from Shimane to Niigata 
(about 1000km) were polluted by 6300 tons of heavy oil and 1272 dead seabirds were collected 
in total. In this region, most abundant seabird species found in ship based census were Black-
tailed Gulls Larus crassirostris, however, beached bird with oil were mainly alcids. This oil spill 
by the tanker might influence seriously the open ocean living seabird rather than coastal living 
seabirds. The second case is the oil spills frequently occurred around the coastline of the 
Tsushima region. In this region, dumping of waste oil might be one of the main causes of oil 
spills. Although the amount of oil spilled in Tsushima region was very little in each time, at 
least 88 birds (almost all loons) were killed by oil in 2006. These results suggested that oil 
spills seriously impacts survival of seabirds around the region, irrespective to the magnitude of 
oil spills. 
 



BREEDING SITES AND DISTRIBUTION OF SEABIRDS AROUND SHIRETOKO 
PENINSULA AND SOUTHERN KURILE ISLANDS 
 
Yoshihiro Fukuda*1 
1Shiretoko seabird research group, 106-365 Utoro Syari-cho, Hokkaido, JAPAN 
 
 

Shiretoko Peninsula and southern part of Kurile Islands are having valuable nature and wild 
life. Especially in southern Kurile Islands, primeval nature and wildlife are still remaining 
without any of artificial development. However, because of the political issue between Russia 
and Japan, there were scarce researches for investigating inhabit and breeding status of seabirds 
in southern part of Kurile Islands. In this time, from a part of the visa-free scientific exchange 
between Russia and Japan, we could conduct ship-based census from sea region around 
Shiretoko Peninsula to southern Kurile Islands. Research for at sea distribution of seabirds was 
conducted along the coastline from the ship cruising slower than 7 knots. All birds that appeared 
at the cost side were recorded. At the same time of the seabird distribution census, nest of 
breeding cormorants and gulls were also counted from the ship. For alcid species, we could not 
count the exact number of their nests, thus the species confirmed the breeding activities were 
recorded. In this research, 28 species of seabirds (alcids, cormorants, gulls, procellariiformes, 
etc.) distributed around these regions, and breeding nest of 8 species of seabirds (alcids, 
cormorants and gulls), including endangered species, Spectacled Guillemot Cepphus carbo, were 
recorded. This study suggested the importance of Shiretoko Peninsula and southern Kurile 
Islands for seabirds living around the Far Eastern region. 



SEABIRD MIGRATION STUDIES IN KAMCHATKA 
 
Yuri N. Gerasimov, and Nikolay N. Gerasimov. Kamchatka Department of Pacific Institute of Geography, 
Far-eastern Branch of Russian Academy of Science, Rybakov 19A, Petropavlovsk-Kamchatski, 683024 
Russia; bird@mail.kamchatka.ru 
 
 
    Seabird migration studies were conducted on Kamchatka since 1975 as a part of investigation of 
waterbird and shorebird migration. The counts of birds flying past is main method of spring observations. 
All observations were carried out by professional ornithologists. Each of observations was carried out 
during 20-40 day period. Up to 400,000 seaducks, 110,000 auks, 100,000 gulls, 40,000 divers, 17,000 
cormorants were counted in each of 18 such works on coasts of Pacific Ocean and Sea of Okotsk with 
total observation time of about 4500 hours. Terms of migration of each species and places of 
concentrations were determined as well as suitable points for observation. Also the observations allowed 
us to make estimations of population number of seaducks and some other birds that migrated through the 
area. The conducting of observations in same point during some years can be use for population 
monitoring of seaducks, gulls, cormorants and divers. However monitoring of auks number by such 
methods is difficult. Such type of observations for environmental monitoring is planning for use with 
connection of oil exploration development on Kamchatka shelf. 



JUNK FOOD, A COMPARISON OF PLASTIC INGESTION IN ADULT LAYSAN AND BLACK-
FOOTED ALBATROSSES 
 
Holly Gray*, Gwendolyn L. Lattin, and Charles James Moore, Algalita Marine Research Foundation, 148 Marina 
Drive, Long Beach, CA 90803 USA, grayh1@unk.edu 
 
 
   Both Laysan (Phoebastria immutabilis) and Black-footed (P. nigripes) Albatrosses are known to ingest plastic 
marine debris, as evidenced by plastics recovered from the digestive tracts of albatross chicks, but there has been 
little documentation of the amount of ingested plastics carried in foraging adults. This study quantified ingested 
plastics in the proventricular and ventricular contents of 34 adult Laysan and Black-footed Albatrosses obtained 
as by-catch in the North Pacific. This study found ingested plastic in 16 of the 34 birds examined, with Laysan 
Albatrosses exhibiting a significantly higher frequency of presence of ingested plastics than Black-footed 
Albatrosses. However, at 0.32 grams, the average mass of ingested plastic in the adults of both species in this 
study was significantly lower than previously published quantities found in albatross chicks. The often low mass 
of proventricular contents in this study group does raise concern about using by-catch specimens, that may have 
regurgitated upon entanglement, for the accurate quantification of plastic ingestion. If the low quantities of 
ingested plastics found in these by-catch albatrosses are in fact representative of the quantities of plastic carried in 
adult albatrosses, these results suggest that any load dependent effects of plastic ingestion, such as impaction or 
displacement of prey items, would more likely occur in the youngest age class of the population. Nevertheless, the 
high frequency of the presence of ingested plastic in adults of both species suggests that long-term exposure 
effects, such as the absorption of contaminants from plastics, may be of concern throughout the population.  



TOWARD REDUCING WEST COAST SEABIRD FISHERIES BYCATCH 
 
Troy J. Guy*1, and Edward F. Melvin2, Robert M. Suryan3,1,2Washington Sea Grant, 3716 Brooklyn Avenue NE, 
Box 355060, Seattle, WA 98105-6716 USA, troyguy@u.washington.edu, 3Oregon State University, Hatfield 
Marine Science Center, 2030 S.E. Marine Science Dr., Newport, OR 97365, USA 
 
 
   Incidental fisheries bycatch is considered a primary threat to albatross populations worldwide. In the United 
States, overlap of short-tailed albatross with the Alaska groundfish fisheries and with Western Pacific pelagic 
longline fisheries triggered Section 7 consultations under the Endangered Species Act which resulted in fleet 
requirements to use seabird bycatch mitigation. The overlap of short-tailed albatross distributions coupled with 
recently documented catch of black-footed albatrosses in the Washington, Oregon, and California groundfish 
fisheries, National Oceanic Atmospheric Administration (NOAA Fisheries) is initiating a section 7 consultation of 
the Eastern Pacific groundfish fisheries. To facilitate this process, we compared the geographic and temporal 
distribution of commercial fishing effort by vessel size, fishing method and gear type to seabird distributions 
(telemetry and bird counts). Based on this characterization of the fleet, consultation with the fishing industry, and 
earlier work on seabird bycatch mitigation technologies in Alaska and elsewhere, we recommend seabird bycatch 
avoidance measures for the Washington, Oregon, and California hook and line fleet. In the meantime, we are 
working with the fishing industry to promote voluntary use of streamer lines and with NOAA fisheries initiating a 
program to make streamer lines available to West Coast longline fishers at no cost. We are also inviting 
collaboration with Treaty Tribes in Washington to facilitate the use of seabird avoidance measures in tribal hook 
and line fisheries for groundfish and Pacific halibut. 
 
 



ALCID HABITAT RESTORATION ON SANTA BARBARA ISLAND, CALIFORNIA 
 
Annie L. Harvey*1Channel Islands National Park, 1901 Spinnaker Drive, Ventura, CA  93001 USA, 
laurie_harvey@nps.gov 
 
 
   Santa Barbara Island, situated approximately 40 miles offshore mainland California, is the smallest and 
southernmost of the five islands in the Channel Islands National Park. Significant colonies of both 
surface- and crevice-nesting seabirds exist on the one square mile island and its offshore islets, partly due 
to the absence of large, non-avian predators. However, anthropogenic disturbance of the island ecosystem 
has been widespread, and native plant communities that support nesting alcids have yet to recover from 
the severe habitat degradation and associated invasive plant introductions resulting from military and 
farming activities during the last century.  In 2007, a habitat restoration project to benefit Xantus’s 
Murrelets (Synthliboramphus hypoleuticus) and Cassin’s Auklets (Ptychoramphus aleuticus) was 
initiated.  Four restoration plots were established; a suite of native plants was propagated on-island and 
pilot outplantings were completed to assess efficacy of restoration techniques. Concurrent nest monitoring 
of Xantus’s Murrelets indicated a relatively poor reproductive rate in 2007 and a possible decline in 
overall abundance. Surveys for the formerly abundant Cassin’s Auklet found no active nests in 2007 or 
2008. In 2009-2011, continued habitat restoration will be coupled with social attraction in an effort to 
reestablish an active Cassin’s Auklet colony on Santa Barbara Island. 



 
 
POPULATION MONITORING AND CONSERVATION OF THE SHORT-TAILED ALBATROSSES 
ON TORISHIMA, JAPAN 
 
Hiroshi Hasegawa, Biology Department, Toho University, Miyama, Funabashi, Chiba 274-8510 JAPAN, 
hasegawa@bio.sci.toho-u.ac.jp 
 
 
   The Short-tailed Albatross Phoebastria albatrus , once believed to be extinct due to feather 
exploitations, is now taking a certain step toward recovery as the results of conservation managements at 
the nesting grounds on Torishima, Japan as well as at sea in the Alaska waters. For more than 30 years, I 
have been monitoring the population of this endangered albatross on Torishima and have actively 
involved in the managements for saving the species. Although natural disasters, such as typhoon, 
landslide and subsequent mudflows at the nesting colony, etc., reduced the breeding success to less than 
50% in 7- to 9-year intervals, we were able to improve it and maintain at the level of 60 to70% through 
erosion controls and grass transplant at the nesting habitats. Further we succeeded in establishing a new 
colony at the "safe" site, free of landslide or mudflows, on the other side of Torishima in the 2004-05 
breeding season with use of decoys and sound playback. This new colony is growing very rapidly through 
immigration of immature birds from the original colony, which is presently in crowded conditions. In the 
last season we had 382 nesting pairs and 270 fledged young, and the post-season population estimate was 
at about 2140 birds. The average breeding success at the new colony was 74%, more than 10% higher 
than that at the original colony, and therefore, I would expect that the population should increase in 
numbers more rapidly than the past 30 years (on average 7.54% per year), surely amounting to about 
1000 pairs with 5000 to 6000 birds in 2021-22, and 2000 pairs and over 10,000 total birds in 2030-31. 



DEVELOPMENT OF DEVICE TO DETACH LOGGER FOR WILD ANIMALS WITH WIRELESS 
COMMUNICATION 
 
Tsuyoshi Hasegawa*1, Hirotaka Matsuo1, Yasuhiko Naito2 and Masaki Kyoso1, 1Musashi Institute of 
Technology, 1-28-1, Tamazutsumi, Setagaya, Tokyo, 158-8557, Japan, hasegawa@bme.ec.musashi-
tech.ac.jp; 2Bio-logging Institute, 2-31-10-301, Yushima, Bunkyo, Tokyo, 113-0034, Japan 
 
 
   A device recording habits information called data logger is widely used for the wild animal. Memory 
storage type logger can provide us a great deal of information.  However, low recover rate of the logger is 
a serious problem. In this study we propose a new device to collect the logger on birds. The device 
detaches the logger which is mounted on the subject. Detaching action is controlled in the sight with radio 
transmission. The most important feature is a wireless communication method, called spread spectrum 
communication which has electromagnetic noise immunity and multi-channel function as a transmission 
technique. This report shows the availability of the spread spectrum controlled detaching device with a 
prototype system. 
 



PULUMAGE PATTERNS OF THE JAPANESE MURRELET IN THE NON-BREEDING SEASON IN 
THE SETO INLAND SEA 
 
Daisuke Hashiguchi*1, Tadashi Fujii2, Kaori Fujii2, and Atstushi Suzuki3,  1Wildlife Conservation 
Laboratory, 1-2-40-402 Miyahara, Yodogawa-ku, Osaka, 532-0003 Japan, daihas@yaho-lab.co.jp; 
2Institute of Biotic Community, 1-8-7 Nishiohsawa, Higashihiroshima, 739-0037 Japan, ibc@urban.ne.jp; 
3Asia Air Survey Co.,Ltd., 1-8-30 Tenmabashi, Kita-ku, Osaka, 530-6029, ats.suzuki@ajiko.co.jp 
 
 
   Living region of the Japanese Murrelet (Synthliboramphus wumizusume) in the non-breeding season 
was hardly known until Iida announced in 2007 that they inhabited the Seto Inland Sea. It is because the 
parent birds with their chicks move away from the breeding island rapidly after departure in May, and are 
not found anywhere almost until the next breeding season (February). We took photographs of many 
individuals of the Japanese Murrelet in chiefly July 2008 in the Seto Inland Sea. In the confirmed 
individuals, there were none with complete breeding plumage, but there were individuals with various 
plumage patterns thought to contain either or both of juveniles and adults changing from breeding 
plumage to non-breeding one. In the majority of individuals, it was not finished to expand as the feather 
of the tail was enough. These are thought to be adults during moulting, because there is example of 
having completely grown up feather of tail in juveniles a month old after hatching in June. On the other 
hand, the feather of the wing of all confirmed individuals was almost complete, though the example was 
few. That information in the plumage patterns based on these individual photographs gives suggestive 
information of the grasp of the moulting process from breeding season to non-breeding one, age 
identification in the Japanese Murrelet. 



SATELLITE (PTT) AND GPS TRACKING OF SEASONAL MOVEMENTS BY ALASKA SEABIRDS 
 

Scott A. Hatch*1, Jana Kotzerka2, and Stefan Garthe2, 1U.S. Geological Survey, 4210 University Drive,  
Anchorage, AK 99503 USA, shatch@usgs.gov; 2University of Kiel, Werftstrasse 6, 25761 Buesum, 
Germany 

 
 

  Since 1994, Argos-based transmitters or GPS trackers have been deployed on more than 130 individuals 
of 8 species of seabirds in Alaska.  A primary focus has been the wintering areas of birds from 
geographically dispersed colonies, but recent work has also examined foraging strategies of some species 
within and between breeding seasons.  Results include the discovery of colony-specific migration and 
wintering behavior of Northern Fulmars.  Birds from the northern Bering Sea (Hall Island) visit waters of 
the western Bering Sea and Sea of Okhotsk post-breeding, whereas Pribilof Island fulmars mostly stay 
within a few hundred kilometers of the breeding ground throughout the year.  Aleutian fulmars (Chagulak 
Island) favor deep waters of the central Bering Sea and passes between Aleutian islands both during and 
after breeding.  Birds from the Semidi Islands (Gulf of Alaska) migrate south to waters of the California 
Current off Washington, Oregon, and California.  Telemetry data permit a first estimate of population-
level impacts of fulmar bycatch in Bering Sea longline fisheries.  On Middleton Island (Gulf of Alaska), 
satellite tracking has revealed the wintering areas of Glaucous-winged Gulls (lower BC and Washington) 
and Pelagic Cormorants (SE Alaska and BC coasts), whereas GPS trackers (coupled with time-depth 
recorders) have revealed summer foraging by cormorants that is highly localized and consistent from year 
to year.  GPS trackers on Black-legged Kittiwakes have revealed a marked transition from deep-ocean 
foraging in spring to exclusive use of neritic waters of the continental shelf during breeding.  Coelomic 
implants and several methods of external attachment have been used in our studies.  Successful methods 
vary with species, and device attachment remains problematic for some. 



AT-SEA HABITAT USE AND PATTERNS IN SPATIAL DISTRIBUTION OF MARBLED 
MURRELETS IN PORT SNETTISHAM, SE ALASKA 
 
Trevor B. Haynes 1,2, S. Kim Nelson 1,2*, Frank Poulsen 3, and Veronica M. Padula 1,2, 1 Wildlife Trust, 
460 West 34th Street, 17th Floor, New York, NY 10001 USA, 88sunday88@gmail.com; 2 Oregon 
Cooperative Fish and Wildlife Research Unit, Oregon State University, Department of Fisheries and 
Wildlife, 104 Nash Hall, Corvallis, OR 97331 USA; 3 1333 Haro Street,Vancouver, BC V6E 1G4 
CANADA 
 
   We examined prey availability, habitat use, and spatial distribution of Marbled Murrelets 
(Brachyrhamphs marmoratus, MAMU) during the summer of 2007 in Port Snettisham, AK. We modeled 
MAMU distribution at fine (100, 200, 400, 800, and 1600 m) and meso (14.2 km) scales using 
classification and regression tree (CART) analysis. At most fine scales, distance to flyways was the most 
important variable with prey becoming more important as scale increased. At the meso-scale, low prey 
availability was associated with lower abundances of MAMU, except during incubation and chick rearing 
periods when prey availability did not affect MAMU numbers. We used Ripley’s K to examine spatial 
clustering by MAMU relative to each other and their prey. MAMU showed significant spatial clustering 
relative to one another on all transects. On days where MAMU group size was relatively high (>2/group), 
MAMU tracked prey at a significantly finer scale and had significantly lower patch lengths, suggesting 
that larger groups are more closely associated with fish and closer to other groups of MAMU. Also, 
MAMU tracked prey over a broader range of scales at medium relative prey abundances suggesting 
higher concordance compared to times when relative prey abundances are high or low. Overall, these 
results add to the body of knowledge regarding how MAMU use marine habitat during breeding season. 
Results provide information about temporal and spatial distributions of MAMU as well as prey 
occurrence in an area where breeding numbers are likely high relative to other regions across their range. 



FORAGING HABITAT AND DIET OF THE ELEGANT TERN IN RESPONSE TO NEW MARINE 
HABITAT AT THE RESTORED BOLSA CHICA ECOLOGICAL RESERVE 
 
 
Jeanette N. Hendricks*, and Michael H. Horn, Department of Biological Science, California State 
University Fullerton, 800 N. State College Blvd., Fullerton, CA 92831 USA, jhendricks@fullerton.edu 
 
 
   A 2006 restoration of the Bolsa Chica Ecological Reserve in southern California provided 235 ha of 
new marine habitat adjacent to a nesting island used by the Elegant Tern (Thalasseus elegans). This tern 
forages mainly in the ocean, and so we predicted that it would continue its tradition of ocean feeding 
despite the accessibility of the added marine area on the opposite side of the nesting island. Foraging 
habitat was recorded during the 2007 and 2008 nesting seasons as birds returned toward the nesting island 
with bill loads. Of the 24,970 returning birds, only 1.8% had foraged in the new marine habitat. Diet was 
determined at the nesting colony from bill loads, regurgitated and dropped fish, and video recordings of 
adult-to-chick prey transfers. Most fish species identified were recognized as marine or as marine 
migrants to estuaries. Our combined results demonstrate the continued use of the ocean as the principal 
foraging habitat of this tern. Similar to recent reports in the North Atlantic, we recorded a dramatic 
increase in pipefish in our dietary samples in 2007 and 2008, with 56-64% of all fish collected belonging 
to this taxon.  We have begun to investigate the potential impact of this apparently low-quality prey on 
the growth of Elegant Tern chicks. 



OUTDOOR LAMPS AT THE FISHING PORTS DELIVERED NIGHT-TIME FORAGING HABITAT 
FOR GULLS 
 
Kazuhiko Hirata  Faculty of Fisheries, Hokkaido University, 3-1-1 Minato-cho, Hakodate, Hokkaido, 
041-8611, JAPAN, koshiakaz@yahoo.co.jp 
 
 
  Gulls were known to make flocks in fishing ports at day-time to forage on discarded fish or garbage 
derived from fishing boats. However, at night, when fishing activities were usually stopped, gulls also 
gathered in fishing ports. The reasons for this aggregation were unclear. One possible reason for this, 
gulls might forage on plankton or benthos which gathered by illumination of outdoor lamps. To test this 
hypothesis, I examined the relationships between 1) the brightness at fishing ports and number of gulls 
aggregated, 2) the distance from the outdoor lamps and location of individuals of gulls, and 3) the 
brightness at sampling site and density of prey. In this study, 1) and 2) were investigated at 11 fishing 
ports, southeastern part of Oshima Peninsula, Hakodate, Hokkaido, Japan, at night-time in wintering 
season, 2006/2007, and 3) was investigated at a fishing port which includes 2 sampling sites having 
different brightness, at night-time in wintering season, 2007/2008. There were some gulls resting, 
whereas more than half gulls were active and often foraged at the fishing ports, during night-time. In this 
study, 1) there were many gulls in bright fishing ports, 2) the active individuals were located within 30m 
of the outdoor lamps, and 3) the density of prey at the sea surface was high at bright sampling sites. These 
results suggested that outdoor lamps at the fishing ports made aggregation of prey for gulls at the sea 
surface and delivered foraging habitat for gulls at night-time. 
 



STATUS AND CONSERVATION OF NEWELL’S SHEARWATERS ON KAUAI, HAWAII: 
REDUCTION IN BREEDING RANGE AND DEVELOPMENTS TOWARDS PROTECTING 
COLONIES 
 
Nick D. Holmes*1,2, Trevor Joyce1,2 & Jeff R. Troy3, 1Kauai Endangered Seabird Recovery Project, Pacific 
Cooperative Studies Unit, University of Hawaii. PO Box 458, Waimea, Hawaii, USA 96796. 
nick.holmes@hawaii.edu, 2Division of Forestry and Wildlife, State of Hawaii Department of Land and 
Natural Resources. PO Box 458, Waimea, Hawaii USA 96796, 3Aquatic Resources Program, Department 
of Biology, Texas State University, 601 University Drive, San Marcos, Texas, USA 78666 
 
 
   The Newell’s shearwater (Puffinus auricularis newelli), or A`o, is endemic to the Hawaiian Islands, is 
State and Federally listed as threatened in the USA, and listed as endangered on the IUCN red list. 
Between 75-90% of the population breeds on Kaua`i, where between 1993 and 2001, a population decline 
of 60% was reported, based on a concurrent decrease in ornithological radar targets recorded, and the 
numbers of fledglings collected as victims of artificial light attraction and collision with human-made 
structures. Providing practical long-term and comprehensive protection for this species at colony sites on 
Kaua`i has proven challenging, with efforts in the last decade hampered by basic knowledge such as the 
exact locations of colonies. Here we present a customized auditory survey methodology, and key results, 
from efforts to revisit historical colonies and identify new colonies, with an overall aim of identifying 
sites where long-term protection could be offered. We report an apparent breeding range contraction for 
the Newell’s shearwater, including three colonies found to be inactive in 2006-2007 that were known to 
be active between 1980 and 1994, stressing the need for timely on-ground protection. We also report 
several previously unrecorded colonies in the more remote north-west of Kaua`i, and present a brief 
synopsis of initial efforts to provide protection at one of these colonies within the Upper Limahuli 
Preserve.  



RELATIVE VULNERABILITY OF THREATENED SNAKE RIVER STEELHEAD SMOLTS TO 
FISH-EATING BIRDS ON THE COLUMBIA RIVER  
 
Nathan Hostetter*1, Daniel D. Roby1, Allen Evans2, Ken Collis2, and Mike Hawbecker2, 1USGS-Oregon 
Cooperative Fish & Wildlife Research Unit, 104 Nash Hall, Oregon State University, Corvallis, Oregon 
97331-3803, nathan.hostetter@oregonstate.edu; 2Real Time Research, Inc., 52 SW Roosevelt Ave., Bend, 
Oregon 97702 
 
 
   Piscivorous waterbirds nesting along the Columbia River consume millions of juvenile Pacific 
salmonids (Oncorhynchus spp.) annually. To estimate predation rates of various bird colonies, we PIT-
tagged, condition-scored, and released 16,268 steelhead (O. mykiss) smolts at two dams on the lower 
Snake River during smolt out-migration in 2007 and 2008. Of the 7,088 PIT-tagged steelhead released in 
2007, surveys detected 954 PIT tags (13.5%) on colonial waterbird nesting islands in the Columbia River. 
When corrected for colony-specific PIT tag detection efficiency, we estimated at least 1,266 of the 7,088 
steelhead PIT-tagged in 2007 (17.9%) were consumed by piscivorous waterbirds. Caspian Terns 
(Hydroprogne caspia) nesting near the mouth of the Columbia River consumed the largest proportion 
(6.0%) of steelhead smolts, followed by Caspian Terns and Double-crested Cormorants (Phalacrocorax 
auritus) nesting on islands in the mid-Columbia River (4.6% and 2.9%, respectively). In 2007 smolts 
exhibiting severe external damage (n=1,036) were 2.6 times more likely to be consumed by cormorants 
and 1.3 times more likely to be consumed by terns along the mid-Columbia, compared to moderately or 
undamaged smolts (n=6,052).  Trends differed at a mixed gull (Larus spp.) colony along the mid-
Columbia where birds consumed 1.4% of the steelhead; damaged smolts were half as likely (0.54 times) 
to be consumed by gulls as undamaged smolts.  These results indicate that impacts of avian predation on 
salmonid smolt survival differ by species, location, and smolt condition, but some smolt mortality is 
compensatory.     



OVERVIEW OF THE INTERACTION BETWEEN SEABIRD AND TAIWANESE LONGLINE 
FISHERIES IN THE PACIFIC OCEAN  
 
Hsiang-Wen Huang* 1, Ke-Yang Chang2 and Ju-Ping Tai3,1National Taiwan Ocean University, 2Pei-Ni 
Road, Keelung, Taiwan, Julia@ntou.edu.tw; 2 Fisheries Agency, Council of Agriculture, Taipei, 3 
Overseas Fisheries Development of Council, Taipei  
 
 
   This report reviews the interaction between seabirds and Taiwanese longline fisheries and estimated the 
seabird incidental catch of Taiwan longline fisheries in the Pacific Ocean.  Taiwan has launched observer 
programs since 2002. There were 23 observer trips from 2002 to 2006 on large scale tuna longline vessels 
operating in the Pacific Ocean. According to the data collected, the incidental catch was the highest in the 
areas between 25o-40o N and 165o W to 165o E and areas between 25o-35o S and 165o-180oW. The 
incidental catch was low in tropical areas. The incidental catch rate (BPUE) in each 10*15 degree grid 
square varied from 0 to 0.65 per 1000 hooks with the average BPUE of 0.045 per 1000 hooks, with 
variation of species incidentally caught by areas. Black-footed albatrosses (Phoebastria nigripes) and 
Laysan albatrosses (Phoebastria immutabilis) were the major incidental catch species in the northern 
area. By using the total effort data estimated from logbooks and the seabird BPUE from observers, the 
preliminary estimated annual seabird incidental catch was around 1700 from 2002 to 2006. 



NESTING EVIDENCE DURING 2008 FOR LONG-BILLED MURRELETS OFF SAKHALIN 
ISLAND: PROPORTION OF JUVENILE SIGTHINGS QUANTIFIED IN SPACE AND TIME FOR 
THE SEA OF OKHOTSK, RUSSIA 

 
Falk Huettmann1, Dimitry Lisitsyn2, Kim Jochum3 , 1University of Alaska Fairbanks, EWHALE lab, 
Irving I 419, 902 Koyukuk Dr. Fairbanks, Ak, USA, 99775, 2 Sakhalin Environment Watch, Yushno-
Sakhalinsk,  Kommunistichesky, 27a, office 310 Sakhalin Island  693007, Russia, 3 Institute for Wildlife 
Research, University of Veterinary Medicine Hannover, Foundation Bischofsholer Damm 15, 30173 
Hannover, Germany 
  
 
   The Sea of Okhotsk, Russian Far East, is a known nesting ground for Long-billed Murrelets 
(Brachyramphus perdix). However, it is not clear yet where these animals breed, what their exact timing 
is, and what their breeding habitat exactly looks like. Here we present results from occupied detection 
surveys and marine line transects using Distance Sampling during summer 2008 off the Verengery 
Reserve, Sakhalin Island. This area is among the last wilderness areas in the Pacific Rim, and known to 
host breeding murrelets; but nests have apparently never been found. Our results, explicit in time and 
space, (i) show for the first time quantified numbers of known breeding birds on coastal waters, (ii) 
describe timing of nesting and hatching, (iii) present the proportion of chicks produced from murrelets 
encountered at sea, and (iv) help to learn about post-breeding dispersal. Nest densities and subsequent 
chick numbers appear to be relative low but consistently linked with steep-sloped valleys and estuaries. 
Our findings are contributing to a wider Marine Protected Area (MPA) planning in the region. An 
overview is given on this process that proposes to add the ocean section to the protected terrestrial area. 
This work contributes to achieve an almost complete conservation of this precious coastal ecosystem and 
food chain in times of climate change and increasing human pressures from fishing as well as oil & gas 
related shipping activities. 



SHIP-BASED DISTANCE SAMPLING: EXPERIENCES AND A REVIEW FOR OBTAINING 
GEOREFERENCED TRUE DENSITIES OF PELAGIC SEABIRDS IN THE BERING SEA AND 
ALEUTIAN ISLANDS. 

 
Grant Humphries*1, Falk Huettmann1, Clara Deal2 and David Atkinson3, 1University of Alaska 
Fairbanks, EWHALE lab, Irving I 419, 902 Koyukuk Dr., Fairbanks, AK, USA, 99775, ftgrh@uaf.edu, 
2International Arctic Research Center, Akasofu 408A, 930 Koyukuk Dr, Fairbanks, AK 99775, USA. 
3International Arctic Research Center, Akasofu 311, 930 Koyukuk Dr, Fairbanks, AK 99775, USA. 
 

 
   During the 2008 field season, Distance Sampling was used to determine pelagic seabird densities on 
two separate ocean transects in the Eastern Bering Sea and along the Eastern Aleutian Islands. There are 
several points to consider when performing ship-based Distance Sampling, including the size and color of 
the ship, weather, position of the observer aboard the ship, observer skill, and geographic location of the 
transects.  In the Eastern Bering Sea, transects were performed aboard the T/S Oshoro-Maru from the bow 
of the ship, which allowed for maximum visibility of the area forward (180 degrees) of the observer.  The 
ship was 72m long and white, two features which could contribute to a high attraction rate of pelagic 
birds, particularly Northern Fulmar (Fulmaris glacialis), which were consistently found during transects. 
Focus on counting birds could conveniently be divided among all species due to medium to low densities. 
Along the Eastern Aleutian Islands, line transects were performed aboard the M/V Tiglax from the flying 
bridge approximately 10m above sea level.  Collecting data here differed from the Oshoro-Maru because 
the observer had a different height above sea level for determining distances to birds. Further, the Tiglax 
was smaller at 36m in length and blue in color – both useful traits in preventing ship attraction.   
Considerations must also be given to the ship schedule and survey design (e.g. Long transects were not 
possible along this route due to various scheduled stops and visibility restrictions from weather 
phenomena).  Focus on all species was another concern due to the proximity to colonies such as Tufted 
Puffins (Fratercula cirrhata), which were found throughout these transects at very high densities.   



DIMETHYLSULFIDE (DMS):  ADDING A NEW PREDICTOR VARIABLE FOR ACCURATE 
MODELING OF ECOLOGICAL SYSTEMS THAT INCLUDE SEABIRDS 

 
Grant Humphries*1, Falk Huettmann1, Clara Deal2 and David Atkinson3, 1University of Alaska 
Fairbanks, EWHALE lab, Irving I 419, 902 Koyukuk Dr., Fairbanks, AK, USA, 99775, ftgrh@uaf.edu, 
2International Arctic Research Center, Akasofu 408A, 930 Koyukuk Dr, Fairbanks, AK 99775, USA. 
3International Arctic Research Center, Akasofu 311, 930 Koyukuk Dr, Fairbanks, AK 99775, USA. 
 
   Describing and modeling ecological systems to predict species occurrence is a method well used to help 
in the conservation management of species at risk. However, a better understanding of complex 
ecological systems is needed in order to accurately predict these distributions.  Dimethylsulfide (DMS) in 
the ocean has been linked to areas of high productivity.  The DMS precursor, dimethylsufoniopropionate 
(DMSP) stored in phytoplankton is released upon disturbance (e.g. being eaten by other organisms, cell 
lysis, disturbance by physical impact with environment).  Once in the ocean, DMSP can be cleaved to 
form DMS, which diffuses into the atmosphere and accounts for the majority of biogenic sulfur, playing a 
global role in cloud formation and is hypothesized to act as a part of a global temperature control system 
(the CLAW hypothesis).  Global models of DMS have been produced by us using the TreeNet algorithm 
(Salford Systems).  These models show hotspots of DMS around the globe and are available for use as 
raster datasets downloadable from the internet.  Leach’s Storm Petrel (Oceanodroma leucorhoa) and Blue 
Petrels (Halobaena caerulea) have been experimentally shown to orient towards DMS, which indicates 
one possible link between DMS and seabird distribution, that is, the concept that certain species of seabird 
sense DMS to locate foraging hot spots.  Because of the complexity of ecological systems, and the 
quantifiable nature of DMS, we can introduce the concept of using DMS to further model complex 
systems such as seabird distribution.  By using bagging and boosting algorithms such as TreeNet to bring 
together complex variables and quantifiable processes, we can more accurately predict important species 
distributions for best use in conservation management practices. 



AGGREGATION HOTSPOTS OF FORAGING SEABIRDS 
 
George L. Hunt, Jr. School Aquatic and Fishery Sciences, University of Washington, P.O. Box 355020, 
Seattle, WA, 98195-5020, U.S.A. glhunt@uci.edu 
 
To prioritize conservation efforts in terrestrial habitats, regions with extraordinary species-richness have 
been designated as hotspots.  Similarly, in low-latitude marine systems, areas with high species richness 
or endemism have been singled out as hotspots.  In 1980, Cairns and Schneider wrote of the importance 
of places where seabirds aggregated to forage, that is, hotspots where trophic transfer was enhanced.  
More recently, Sydeman et al., in a special issue of Deep-Sea Research Part II, broadened the hotspot 
concept to include a wide variety of regions with high biomasses of top predators.  At least two 
mechanisms promote these rich foraging opportunities.  There may be regions of exceptionally high 
primary production that are sufficiently stable to promote the formation of a food web that reaches to the 
highest trophic levels.  Alternatively, there may be interactions between physical processes and prey 
behavior that result in predictable aggregations of prey, much of which may have resulted from distant 
production.  Within the sub-arctic seas, both mechanisms result in large aggregations of seabirds and 
possibly marine mammals.  In these areas of aggregation, species diversity is not particularly high; in fact 
often one or two species dominate the foraging and one or perhaps two species of prey support the 
aggregation.  It is not clear how these hotspots will respond to climate change, though those associated 
with ice edges are likely to retreat northward.  Since hotspots may account for considerable trophic 
transfer, the population consequences of changing hotspot distribution, abundance and prey densities is a 
research topic worthy of study. 
 



THE RELATIONSHIP BETWEEN ORNAMENT SIZE AND BREEDING SUCCESS IN GREAT 
CORMORANT 
 
Yukiko Inoue*1, Hidenori Fujii2, Yasuaki Niizuma2 and Yutaka Watanuki1, 1 Graduate School of Fisheries 
Science, Hokkaido University, Minato-cho, Hakodate, Hokkaido, 041-8611 Japan, y-
inoue@fish.hokudai.ac.jp; 2 Department of Environmental Bioscience, Meijo University, Tenpaku-ku, 
Nagoya, Aichi, 468-8502 Japan 
 
 
   Ornamental feathers in great cormorants Phalacrocorax carbo, white plumages around their faces, 
appears during winter and disappears during summer in both sexes. We compared the ornament size of 
males and females within and between colonies during a breeding season. Ornament sizes and numbers of 
the chicks were recorded every 7 days at 5 colonies in Aichi and Gifu prefectures, central Japan, from 
beginning of January to the end of July in 2008. The size of ornament area on the face was categorized 
into five, small to large. Since the ornament size decreased through the breeding stage in an individual, 
we used the size in the beginning of laying period to examine the effects of the ornament size on breeding 
success. The ornament sizes of males and females were negatively associated with hatching date in all 
colonies. We included the effects of hatching date in the analyses. The ornament sizes of male and female 
in a pair were positively correlated. In either females or males, brood size was not affected coverage 
degrees. Fledgling rate did not show any tendency with the ornament size, either. Thus, it is suggested 
that the ornaments in great cormorants might not indicate their qualities of individuals. 



HOW DO RHINOCEROS AUKLETS SWITCH THEIR DIET TO ANCHOVY?    
 
Motohiro Ito*1 and Yutaka Watanuki1, Graduate School of Fisheries Sciences, Hokkaido 
University, 3-1-1, Minato, Hakodate, Hokkaido, 041-8611, JAPAN, m-ito@fish.hokudai.ac.jp 
 
 
   Changes of the diet for chicks during middle of the chick-rearing period have been reported in 
a variety of seabirds. Rhinoceros auklets Cerorhinca menocerata, breeding at Teuri Island, 
Hokkaido, switch their diet from juvenile arabesque greenling Pleurogrammus azonus and sand 
lance Ammodytes personatus to anchovy Engraulis japonicus only within a week at the middle 
of chick-rearing period. Anchovy is warm water related (12-15C) species and is brought to coast 
of Hokkaido from the south in June by the Tsushima warm current. How do they switch their 
diet to anchovy so quickly? We attached depth-temperature recorders to chick-rearing adults in 
2006 and 2008. And we observed chick diets in those nests by using a small infrared camera. 
Diet switching occurred on 17-June in 2006 and June 3 in 2008. Those diet switching takes only 
7 and 3 days in 2006 and 2008, respectively. Estimated foraging efficiency (mass of bill-load per 
time of the last dive bout) was greater for birds bringing anchovies than others (in 2006). 
Estimated foraging efficiency for anchovy in 2008 was consistent with that of 2006. In both 
years, at the time of diet switching, auklets fed on anchovies at the water masses where the 
temperature were higher (about 13C) than that of around their colony (11-12C). Rhinoceros 
Auklets might select warmer sea region (perhaps southern areas) or patchy distributed small 
warm water masses actively, and respond quickly to intrusion of high energy and easier foraging 
anchovies. 



  
DO AUDUBON’S SHEARWATERS (PUFFINUS LHERMINIERI) ALTERNATE BETWEEN SHORT 
AND LONG FORAGING TRIPS WHEN PROVISIONING YOUNG? 
 
Patrick Jodice1,Will Mackin2, Jennifer Arnold3,Richard Philips4, 1USGS South Carolina Cooperative Fish 
& Wildlife Research Unit and Department of Forestry and Natural Resources, Clemson University, 
Clemson, SC 29634, USA, pjodice@clemson.edu; 2 University of North Carolina, Biology Department, 
Chapel Hill, NC 27599, USA; 3 Pennsylvania State University – Berks Campus, Division of Science, 
Reading, PA 19610, USA; 4 British Antarctic Survey, Natural Environment Research Council, Cambridge 
CB3 0ET, UK 
 
 
   The foraging behavior and movement patterns of Audubon's Shearwater (Puffinus lherminieri) in the 
North Atlantic have not been studied directly. The majority of the population breeds in the Bahamas and 
many have been observed off Hatteras Island, North Carolina USA and elsewhere in the Gulf Stream in 
late summer. As part of a larger effort to examine large-scale movement patterns and health of Bahamian 
seabirds, we attached geolocators equipped with a wet/dry sensor to 11 breeding shearwaters with young 
chicks in June 2008 at the largest known breeding site at Long Cay, Bahamas. We retrieved two of the 
devices in July 2008 after a deployment period of ca. 5 weeks. We examined the temporal patterns in 
wet/dry records to infer time at sea by grouping data into 12 hour time blocks. Both birds appeared to 
spend > 50% of each 12 h period at-sea for 3-4 consecutive days, and this tended to be followed by a 3-4 
day period where birds appeared to spend < 50% of each 12 h period at sea. This suggests some 
alternation between short and long foraging trips and is similar to attendance data collected from 
observations at nest sites of adult shearwaters at the same colony. Additional analyses will link the at-sea 
activity data with estimated locations of birds tagged with geolocators. We will attempt to recover 9 
additional geolocators deployed on shearwaters and 13 that were deployed on White-tailed Tropicbirds 
(Phaethon lepturus) in the spring of 2009. 



VARIATION IN FORAGING BEHAVIOR AS A FUNCTION OF REPRODUCTIVE STAGE IN 
HAWAIIAN ALBATROSSES 
 
Michelle A. Kappes*1, Scott A. Shaffer1, Yann Tremblay1, David G. Foley2,3, Daniel M. Palacios2,3, Steven J. 
Bograd2, and Daniel P. Costa1, 1Department of Ecology and Evolutionary Biology, University of California Santa 
Cruz, 100 Shaffer Road, Santa Cruz, CA 95060 USA, kappes@biology.ucsc.edu; 2Environmental Research 
Division, Southwest Fisheries Science Center, NOAA Fisheries, 1352 Lighthouse Avenue, Pacific Grove, CA 
93950 USA; 3Joint Institute for Marine and Atmospheric Research, University of Hawaii at Manoa, 1000 Pope 
Road, Honolulu, HI 96822 USA 
 
 
   Albatross foraging patterns are constrained during the breeding season by the reproductive stage of the 
individual. Distinct changes in foraging behavior and distribution linked to reproductive stage also have 
direct impacts on patterns of marine habitat use. We quantified changes in foraging behavior and marine 
habitat use of Laysan (Phoebastria immutabilis) and black-footed albatrosses (P. nigripes) nesting at Tern 
Island, Northwest Hawaiian Islands, throughout their eight-month breeding period. We used a 
combination of satellite telemetry and light-level based geolocation to determine foraging locations of 
individuals, and temperature sensors on geolocation tags to determine foraging activity at-sea. Remotely 
sensed oceanographic data were extracted for all foraging locations and compared between reproductive 
stages. For both species, foraging trips were shortest during the chick brooding period, constraining 
individuals to forage in warm, oligotrophic waters close to the Tern Island colony, where prey availability 
is likely low. Energetic demands are highest during this reproductive stage, however, only black-footed 
albatrosses increased foraging activity during brooding. Hawaiian albatrosses do not appear to 
demonstrate a coupling between the high energetic demands of the brooding period with seasonal 
increases in prey abundance as is seen in other albatross species. Further investigation of the reproductive 
energetics of these species may provide additional insight into how reproductive constraints impact 
foraging decisions in these species. 



COMMON MURRE TIME-ACTIVITY BUDGETS: COMPARISONS BETWEEN A RESTORATION 
SITE AND ESTABLISHED COLONIES 
 
Peter J. Kappes*1, Gerard J. McChesney1, Michael W. Parker1,2, Harry R. Carter3,4, Stephen W. Kress5, 
and Richard T. Golightly3,, 1U.S. Fish and Wildlife Service, San Francisco Bay National Wildlife Refuge 
Complex,  9500 Thornton Avenue, Newark, CA 94560 USA, peter_kappes@fws.gov, 2U.S. Fish and 
Wildlife Service, PO Box 1241, Socorro, NM 87801 USA; 3Humboldt State University, Department of 
Wildlife, 1 Harpst Street, Arcata, CA 95521, USA; 4Carter Biological Consulting, 1015 Hampshire Road, 
Victoria, BC V8S 4S8 Canada; 5National Audubon Society, 159 Sapsucker Road, Ithaca, NY 14850 
USA. 
 
 
   In 1986 the Apex Houston oil spill extirpated a colony of Common Murres (Uria aalge) at Devil’s Slide 
Rock, California. Beginning in 1996, social attraction techniques, including murre decoys, mirrors, and 
broadcast recordings of murre calls, were employed to facilitate the restoration of this colony. To aid the 
assessment of the recolonization, observations of murre time-activity budgets were conducted during the 
first three years of restoration efforts at Devil’s Slide Rock and two established, reference colonies: Castle 
Rocks and Mainland; and Point Reyes. For analyses, behavior categories included resting, comfort, alert, 
breeding, locomotion, agonistic, and other. To assess seasonal patterns, time-activity budgets were 
subdivided into pre-egg laying, incubation/chick rearing, and post-fledging time periods. During the pre-
egg laying and post-fledging periods, resting, comfort, and alert behaviors were most prevalent,, 
comprising 77%, 83%, and 86% of murre time-activity budgets at Devil’s Slide Rock, Castle Rocks and 
Mainland, and Point Reyes, respectively. During the incubation/chick period, breeding, resting, comfort, 
and alert behaviors were most common, accounting for 84, 88, and 90% of time-activity budgets at the 
three respective colonies.  Preliminary analyses indicate that time-activity budgets differed significantly 
among the three colonies for each time period. 



STREAKED SHEARWATERS CALONECTRIS LEUCOMELAS FORAGE FOR PREYS IN DAY- AND 
NIGHT-TIME 
 
Nobuhiro Katsumata*1, Katsufumi Sato1, Nariko Oka2, and Yutaka Watanuki3, 1International Coastal 
Research Center, Ocean Research Institute, The University of Tokyo, Akahama, Otuchi-cho, 
Kamiheigun, Iwate, 028-1102, Japan, katsumata@ori.u-tokyo.ac.jp; 2Yamashina Institute for 
Ornithology, 115, Konoyama, Abiko, Chiba, 270-1145, Japan; 3Hokkaido University, Minato-cho, 
Hakodate, 041-0821, Japan  
 
 
   Previous studies reported that petrels foraged preys at night, because preys such as fishes and 
zooplanktons went up to sea-surface at night. Streaked shearwaters (Calonectris leucomelas) return to the 
colony at night to feed chicks at the interval of 1-7 days and depart the colony for foraging trip before 
dawn. We investigated their foraging activities on a northern population breeding on Sangan Island 
(39°18’ N, 141°58’ E), Iwate, Japan in September, 2006-2008. We monitored the foraging behaviour of 
25 streaked shearwaters using data loggers (M4-D2GT, 60×15mm, 18g; Little Leonardo Co. Tokyo, 
Japan). The devices simultaneously recorded depth, temperature (1 Hz) and accelerations (16 Hz) along 
two axes of dorsal-ventral and longitudinal. Flight time and landing time were divided by using depth 
data and foraging behaviour was detected by dorsal-ventral acceleration data. They spent about 90% of 
the foraging trip on flight and foraged in day-time and also night-time. Birds, returning from a day trip, 
spent an average 5.7 ± 3.6% (range 0.2 – 10.0%) of the trip on day-time foraging activity. While birds 
returning from long trips (more than a day trip) spent an average 3.6 ± 1.1 % (range 1.9 – 5.9%) of the 
foraging trip on day-time foraging activity and also spent the similar ratio (4.9 ± 2.1 %, range 2.6-8.3%) 
of the foraging trip on nighttime foraging. Foraging activity in some individuals increased during 2:00-
3:00 am. These results suggest an interaction between foraging shearwaters and offshore fisheries like 
sauries fishery gathering fishes by strong lighting.  



INDIVIDUAL VARIATION OF AGGRESSIVENESS AFFECTS BREEDING SUCCESS AND NEST-
SITE FIDELITY IN BLACK-TAILED GULL 
 
Kentaro Kazama*, and Yutaka Watanuki, Laboratory of Marine Ecology, Graduate school of Fisheries Sciences, 
Hokkaido University, 3-1-1 Minato-cho, Hakodate, Hokkaido, 041-8611, JAPAN. knt-kzma@fish.hokudai.ac.jp 
 
 

Recently individual variations in some behavioural traits (e.g. aggressiveness) have been documented 
in many animals including bird species. In Black-tailed gull (Larus crassirostris) breeding at Rishiri 
Island, Japan, it is known that some particular males mob against predators always aggressively and the 
others mob rarely. To examine adaptive significance of such individual variation in aggressiveness, we 
investigated relationships among individual aggressiveness against a predator decoy (crow), intensity of 
territorial defense, breeding success, and nest-site fidelity of male gulls by inter-annual observations and 
experiments. Fifty males in total were observed, captured and attached leg-rings in 2006-2008. 
Approximately 30% of males mobbed against predator decoys aggressively. Such aggressive males 
defended their territory more vigorously and had higher breeding success than non-aggressive males. 
Ninety-three percent of aggressive males returned to and bred at nest-sites where the males bred in 
previous years, whereas only 69% of non-aggressive males returned. These results suggest that aggressive 
males may have some reproductive advantages over non-aggressive males both in the short and long-
term. 



THE EFFECT OF INCUBATION BEHAVIOUR ON WITHIN-CLUTCH VARIATION IN EGGSHELL 
COLOR OF HERRING GULLS 
 
Miran Kim*, Robert W. Furness and Ruedi G. Nager, Faculty of Biomedical and Life Science, Graham Kerr 
Building, University of Glasgow, Glasgow G12 8QQ, U.K., miran318@hotmail.com 
 
 
   Eggshell color varies not only between species but also within species. Within-clutch variation in 
eggshell color has been rarely studied although last-laid eggs are often paler than other eggs within a 
clutch. Female deposits eggshell pigments such as porphyrin (brown color) and biliverdin (blue and green 
color) on the surface of eggshell just before oviposition. Deposition of porphyrin increased with the level 
of steroid hormones. Previous study showed steroid hormone declines with an increase in prolactin which 
initiates incubation behavior. We investigated the relationship between incubation behaviour and within-
clutch variation in herring gulls (Larus argentatus) in Sanda Island, UK. We estimated nest attendance 
from the day the first-laid egg was laid until 4 days after clutch completion using temperature data loggers 
in nests. A digital image of each egg was taken under standardized light after clutch completion in the 
field. Reference color chips were placed to correct each image. A single color variable has been derived 
by entering RGB (red, green and blue) scores into a principal components analysis (PCA). Where parents 
started incubation earlier, their last-eggs were much paler than their first-laid eggs. This may be explained 
by an early switch from steroid hormones to prolactin during egg laying. 

 



THE EFFECT OF NEST ATTENDANCE DURING EGG-LAYING AND EARLY INCUBATION ON 
HATCHING PATTERNS IN HERRING GULLS  
 
Miran Kim*, Robert W. Furness and Ruedi G. Nager, Faculty of Biomedical and Life Science, Graham Kerr 
Building, University of Glasgow, Glasgow G12 8QQ, U.K., miran318@hotmail.com 
 
 
   Natural selection acting during the nestling stage is usually used to explain hatching asynchrony, but 
with little success so far. Alternatively, hatching asynchrony may arise from processes acting at the start 
of incubation. Although previous studies assumed that the timing of onset of incubation relative to clutch 
completion influences hatching patterns, the effect of incubation behaviour during egg-laying and early 
incubation on hatching patterns has rarely been studied due to difficulties in determining onset of 
incubation during egg-laying. By deploying data loggers in nests, we investigated the relationship 
between incubation behaviour during egg-laying and early incubation and hatching asynchrony in herring 
gulls (Larus argentatus). We measured mean nest attendance and daily increase in nest attendance. Diet 
during egg-laying and early incubation was investigated as a factor affecting nest attendance using stable 
isotope values of hatchling down and chick feathers. Females which consumed more marine food during 
egg formation had lower nest attendance during egg-laying and early incubation. This may relate to 
longer foraging time required to obtain marine food. Where parents spent more time on their nests, broods 
hatched more synchronously. Hatching success of the first-laid eggs increased with higher nest attendance 
during egg-laying and early incubation but only for small eggs. Previous research showed that egg 
viability declines the longer eggs remain unincubated, so our study suggests that early onset of incubation 
may be selected because it increases egg viability of the first-laid egg.  



POST-BREEDING BIOLOGY OF THE KITTLITZ’S MURRELET 
 
Michelle L. Kissling*1, Scott M. Gende2, Paul M. Lukacs3, Nicholas R. Hatch1, and Stephen B. Lewis4 
1U.S. Fish and Wildlife Service, 3000 Vintage Blvd., Suite 201, Juneau, AK 99801 USA, 
michelle_kissling@fws.gov; 2National Park Service, Glacier Bay Field Station, 3100 National Park Road, 
Juneau, AK 99801 USA; 3 Colorado Division of Wildlife, 317 W. Prospect Rd., Fort Collins, CO 80526 
USA; 4Alaska Department of Fish and Game, PO Box 110024, Douglas, AK 99811 USA 
 
 
   The Kittlitz’s murrelet (Brachyramphus brevirostris) is one of the rarest seabirds in the world with little 
known about its biology, particularly during the nonbreeding season.  The primary objectives of our study 
were to assess body condition and molt at the end of the breeding season and to describe post-breeding 
dispersal timing and movements of adults.  We captured 40 adult Kittlitz’s murrelets and attached radio-
transmitters to 15 individuals from 23 July – 3 August 2008 in Icy Bay, Alaska.  Average mass (g+SE) of 
murrelets was 221+19g with little variation between males (225+19g) and females (217+20g).  The 
majority (85%) of birds had regressing brood patches with down appearing and contour feathers 
beginning to break out of sheaths (BP scores =4-5).  We did not observe flight feather molt, but nearly all 
birds were molting body contour feathers.  We conducted 11 aerial telemetry flights from 27 July – 3 
September 2008 to locate radio-tagged birds.  Flight paths covered Icy Bay and then followed nearshore 
(5km from shore) and offshore (10km from shore) transects that extended 200km to the west and 380km 
to the east of Icy Bay in the northern Gulf of Alaska.  We also conducted occasional flights further from 
shore (up to 50km) toward the Outer Continental Shelf.  One bird was killed, presumably by a peregrine 
falcon, on or before 12 August in Icy Bay.  Of the remaining 14 birds, average departure date from Icy 
Bay was 18 August; however, despite extensive flying, we did not locate any birds after their departure 
from Icy Bay. 



REPRODUCTIVE SUCCESS OF LAYSAN AND BLACK-FOOTED ALBATROSSES FROM 2002 - 
2008 AT MIDWAY ATOLL NATIONAL WILDLIFE REFUGE 
 
John L. Klavitter1*, Greg Schubert1, Leona P. Laniawe2, and Marc D. Romano3; 1 U.S. Fish and Wildlife 
Service, Midway Atoll National Wildlife Refuge, Northwestern Hawaiian Islands, USA, 
john_klavitter@fws.gov; 2 University of East Anglia, School of Biological Sciences, Norwich, England, 
UK, 3 U.S. Fish and Wildlife Service, Migratory Birds and Habitat Programs - Pacific Region, Portland, 
Oregon, USA. 
 
 
   Laysan (Phoebastria immutabilis) and black-footed (Phoebastria nigripes) albatrosses occur throughout 
the North Pacific Ocean with 95% of their populations breeding in the Northwestern Hawaiian Islands. 
The largest breeding colonies for both species occur at Midway Atoll National Wildlife Refuge, a remote 
atoll consisting of three islands located approximately 1,900 km from Honolulu, Hawaii, USA. The 
Laysan and black-footed albatrosses have extensive ranges and are an important indicator species for the 
U.S. Fish and Wildlife Service for monitoring the health of the North Pacific ecosystem. For this reason 
Laysan and black-footed albatross productivity was monitored from 2002 – 2008 at Midway Atoll. Mean 
(± SE) hatching, fledging, reproductive success, and fecundity for the Laysan albatross was 0.82 ± 0.03, 
0.85 ± 0.03, 0.69 ± 0.03, and 0.30 ± 0.03 (n = 1,714). Reproductive success ranged from 0.62 – 0.77. 
Mean (± SE) hatching, fledging, reproductive success, and fecundity for the black-footed albatross was 
0.83 ± 0.03, 0.83 ± 0.04, 0.70 ± 0.04, and 0.30 ± 0.04 (n = 985). Reproductive success ranged from 0.62 - 
0.76. There was no significant difference in mean fledging and reproductive success between Laysan and 
black-footed albatrosses (χ2

1 = 0.18, p = 0.67; χ2
1 = 1.61, p = 0.20). Hatching success was slightly higher 

in black-footed albatross (χ2
1 = 4.95, p = 0.03). Results from this study indicate that reproductive rates at 

Midway Atoll for both Laysan and black-footed albatrosses were similar, did not fluctuate greatly from 
year to year, and a relatively high number of nests succeeded annually.   
 



ACOUSTIC COMMUNICATION IN NOISY ENVIRONMENT: CRESTED AUCKLETS (AETHIA 
CRISTATELLA) USE TWO-COMPONENT CODE TO DEMONSTRATE THEIR INDIVIDUAL 
IDENTITY 

 
Anna V. Klenova*1, Ilya A. Volodin1,2, Elena V. Volodina2 Victor A. Zubakin3, Elena V. Zubakina4.  
1 Dept. of Biology, Moscow State Univ., Vorobiovi Gori, 119899, Russia, klenova2002@mail.ru; 2 
Scientific Research Dept., Moscow Zoo, B. Gruzinskaya, 1, 123242, Russia; 3 Severtsov Institute of 
Ecology and Evolution RAS, Leninsky pr., 33, 119071, Russia, 4 Russian Bird Conservation Union, 
Shosse Enthuziastov, 60/1, 111123, Russia 
 
 
   The Crested Auklet is a monogamous seabird that breeds in dense colonies and uses for communication 
all possible channels: visual, olfactory, tactile and vocal. We studied the acoustic structure and individual 
differences of the trumpeting, loud vocalization, used both by males and females as an advertising 
display. In 2008 we recorded 93 calls, 3-10 per individual, from 14 individually colored banded birds on 
Talan Island (Okhotsk Sea, Russia). Trumpeting of any bird includes two part: the high-frequency 
introduction and the low-frequency main part; the last one in its turn includes 2-7 bark-like syllables. 
Discriminant analysis based on 7 frequency and temporal parameters of introduction, showed 96.8% 
correct assignment to individual. The same analysis, based on 7 frequency and temporal parameters of 
first syllable of the main part showed 79.6% assignment to individual. Both the values exceeded 
significantly the value expected by chance. Our data suggest that trumpetings of crested auklets carry 
strong individually specific features. Even introduction or one syllable of main part is potentially 
sufficient for the reliable individual recognition of a caller. The redundancy of information encoding 
individual identity in trumpeting may be an adaptation for communication in noisy environment of dense 
colonies at sea shoreline. The auklets need to hear only a small part of the trumpeting for the undoubted 
recognition of a caller. Further research based on the combined DNA PCR sexing and acoustic analysis 
should reveal the sex-specific features encoded in the acoustic structure of the trumpeting. 



BEHAVIOR OF THE CRESTED AUCKLET (AETHIA CRISTATELLA): VOCAL AND VISUAL 
DISPLAYS DURING A BREEDING SEASON 

 
Anna V. Klenova*1, Victor A. Zubakin2, Ilya A. Volodin1,3, Elena V. Zubakina4, Elena V. Volodina3. 
1 Dept. of Biology, Moscow State Univ., Vorobiovi Gori, 119899, Russia, klenova2002@mail.ru 2 
Severtsov Institute of Ecology and Evolution RAS, Leninsky pr., 33, 119071, Russia, 3 Scientific 
Research Dept., Moscow Zoo, B. Gruzinskaya, 1, 123242, Russia; 4 Russian Bird Conservation Union, 
Shosse Enthuziastov, 60/1, 111123, Russia 
 
 
   The Crested Auklet forms island colonies of up to one million birds and is noticeable among other 
Alcidae by its very complex social behavior. The highly developed olfactory communication of this 
monogamous and sexually monomorfic species has been investigated in detail, while the vocal and visual 
performances are poorly studied to date. We recorded the acoustic and visual displays of individually 
color-banded birds on Talan Island (Okhotsk Sea, Russia) during summer seasons of 1987-1991 (180 
birds) and of 2008 (75 birds). The repertoire of visual displays included 8 demonstrations. Most of them 
could be performed by either sex (e.g. trumpeting display), and some of them were mutual demonstrations 
of two social partners (e.g., duet display). Most calls of the crested auklets contained two independent 
frequency components: the low-frequency one and the high-frequency one, with maximum fundamental 
frequencies of 490±73Hz (N=75 calls) and of 1346±91Hz (N=63 calls) respectively. The overlap of these 
components resulted in the appearance of nonlinear phenomena. The vocal repertoire of the crested 
auklets included 4 call types (single calls or sequences), also shared by males and females: contact calls 
(single or serial, soft, simple in structure, containing the low-frequency and/or the high frequency 
component); barks (single or serial, loud, containing the low-frequency component singly), trumpeting 
(complex in structure with the high frequency-introduction and with the low-frequency main part) and 
duets (complex sequence of partially overlapped male and female calls). The relationships between the 
three communication modalities: olfactory, acoustic and visual should be a subject of further research. 



CHARACTERIZING FORAGING HOTSPOTS OF PYGOSCELIS PENGUINS IN THE ANTARCTIC 
COASTAL MARINE ENVIRONMENT 
 
Nobuo Kokubun*1, Akinori Takahashi2,Yoshihisa Mori3, and Hyoung-Chul Shin4  1Department of Polar 
Science, The Graduate University for Advanced Studies, 1-9-10 Kaga, Itabashi, Tokyo 173-8515 Japan, 
kokubun@nipr.ac.jp; 2National Institute of Polar Research, 1-9-10 Kaga, Itabashi, Tokyo 173-8515, 
Japan;  3Department of Animal Science, Teikyo University of Technology and Science, 2525 Yatsuzawa, 
Uenohara, Yamanashi 409-0193, Japan; 4Korea Polar Research Institute, Songdo Techno Park, 7-50 
Songdo-dong, Yeonsu-gu, Incheon 406-840, Korea 
 
 
   Studying the fine-scale linkages between the foraging behaviour of top predators and marine habitat 
features is essential in order to better understand the effects of environmental change on these predators. 
In this study, we aimed to characterize foraging hotspots of two species of Antarctic penguins in relation 
to marine environmental features. We obtained the foraging tracks and depth profiles of 18 chinstrap and 
14 gentoo penguins at King George Island, Antarctica, using GPS-depth data loggers. We calculated the 
number of depth wiggles for each dive (a proxy for foraging success), and accumulated the values along 
foraging tracks within a radius of 500 m. We also calculated time needed to cross the radius, and then 
calculated an index of foraging efficiency (number of wiggles per unit time within the radius). We then 
examined the relationships between the foraging efficiency and environmental parameters by Generalized 
Additive Mixed Model (GAMM). The results showed that the foraging efficiency of chinstrap penguins 
was higher in offshore area with deeper water depth (> 1000 m). In the offshore area, both sea surface 
temperature and chlorophyll_a concentration were higher than those in nearshore area. In contrast, the 
foraging efficiency of gentoo penguins was higher in certain nearshore area of shallow water depth (<100 
m). These results suggest that environmental characteristics of foraging hotspots are different between 
sympatrically breeding chinstrap and gentoo penguins.  



NORTH TO ALASKA: EVIDENCE FOR CHANGES IN DISTRIBUTION OF THREE NORTH 
PACIFIC ALBATROSSES BASED ON AT-SEA SURVEYS IN THE BERING SEA 
 
Kathy J. Kuletz1*, Elizabeth A. Labunski1, Martin Renner21U. S. Fish and Wildlife Service, 1011 E. Tudor 
Rd., Anchorage, AK 99503 USA, kathy_kuletz@fws.gov , 2 School of Aquatic and Fishery Sciences, 
University of Washington, Box 355020, Seattle, WA 98195, USA 
  
   Three albatross species frequent Alaska waters, the Laysan (Phoebastria immutabilis), the black-footed 
(P. nigripes), and the endangered short-tailed albatross (P. albatrus). These species are not tied to 
colonies while foraging in Alaska and thus at-sea surveys can be used to examine changes in long-term, 
broad-scale distribution that may be indicative of marine ecosystem changes. We examined Alaska survey 
data from the North Pacific Pelagic Seabird Database from the 1970s-1980’s, and recent data we collected 
in 2006-2008.  Between May 2006 and September 2008 we joined 33 cruises and surveyed >67,000 km, 
primarily in the Bering Sea. Despite extensive coverage of the Bering Sea continental shelf, nearly all the 
albatross were observed near the shelf edge, or ‘slope’, where water depth drops from 200m to 1000m.  
Albatross hotspots occurred above undersea canyons along the slope, likely sites of enhanced upwelling. 
Within our study area, most black-footed albatross were associated with sea surface temperatures (SST) 
of >80C, and were most restricted in latitudinal range (54-560N). Laysan albatross had the greatest SST 
range (-2-90C) and latitudinal range (51-60 0N). Short-tailed albatross had a large latitudinal range (52-
600N), but only in water >70C. There were seasonal differences in abundance among the species 
associated with differences in habitat use. We observed more of all three species of albatrosses than in 
historic surveys, and we found a higher proportion farther north along the Bering Sea shelf edge. We 
speculate that albatrosses in the Bering Sea, particularly the Laysan albatross, will expand north (at least 
to the extent of the shelf edge at ~620N) as sea temperatures rise, likely reflecting shifts in prey species.  
 
 
 
 
 
 



A STUDY ON BREEDING STATUS AND ECOLOGY OF VULNERABLE SAUNDERS’ GULLS 
(LARUS SAUNDERSI), SOUTH KOREA 
 
Young-Soo Kwon*, Korea National Park, National Park Research Institute, 16-1, Hogyeong-ri, Jucheon-myeon, 
Namwon-si, Jeollabukdo, 590-811,  South Korea, yskwon@knps.or.kr 
 
 
    Saunders’ gulls (Larus saundersi) which are a globally vulnerable species on the IUCN Red List are 
distributed in East Asia and breed in mainly China and Korea. The population is estimated to be 7,000.  
Yeongjongdo and Songdo reclaimed lands in the western coast of South Korea are the main breeding 
sites. However, most of these breeding sites have been seriously destroyed last several years because of 
building new town. This study was conducted to provide foundation data of breeding status of Saunders’ 
gulls and investigate factors affecting decline of breeding population in South Korea, 2005-2008. Since 
1998, the breeding population was rapidly increased in South Korea. Number of nests varied from 32 
nests in 1998 (previous data) to 480 nests in 2008 (this study). The distance between nests was 7.2 ± 8.57 
m (n=60, mean ± sd.) and clutch size was 2.56 ± 0.79 (n=515, mean ± sd.) during breeding season of 
2007 to 2008. Fledging success was 22.18% (315 fledglings / 1420 eggs) in 2008. Factors affecting 
breeding failure were predation (18.4%), rainfall (16.3%), starvation and disappear (60.2%) et al. These 
results will be provided with foundation data for conservation of Saunders’ gulls. 



SOLVING THE ‘CROWDER PROBLEM’: BALANCING THE ECONOMIC COSTS AND 
DEMOGRAPHIC BENEFITS OF REDUCING SEABIRD BYCATCH IN FISHERIES 
 
Jennifer L. Lavers*1, Chris Wilcox2, C. Josh Donlan3,4, Dana K. Wingfield5, and Larry B. Crowder6, 
1University of Tasmania, Hobart, TAS 7001 AU, Jennifer.Lavers@csiro.au;  2CSIRO Marine Research, 
GPO Box 1538 Hobart, TAS 7001 AU; 3Advanced Conservation Strategies, PO Box 1444, Driggs, ID 
83422 USA; 4Cornell University, Ithaca, NY 14853 USA; 5University of California, Santa Cruz, 100 
Saffer Road, Santa Cruz, CA 95060 USA; 6Duke University, 135 Duke Marine Lab Road, Beaufort, NC 
28516 USA. 
 
 
   Long-lived species, especially those whose populations are declining, present numerous challenges for 
conservation researchers due in part to their delayed sexual maturity, low fecundity, and other “slow” life 
history traits. In the last few decades, researchers have developed increasingly complex demographic 
models which identify the life stages thought to be most responsive to conservation actions. When similar 
models were developed for sea turtles in the late 1980s, extensive debate over whether resources should 
be spent on saving adults, juveniles, or eggs lead researchers to ask: how do we design conservation 
strategies for long-lived species when adults and large juveniles are more demographically valuable than 
eggs with respect to population recovery? To answer this, researchers have focused primarily on elasticity 
analyses that examine the effects of changes in vital rates on population dynamics, while ignoring the 
economic costs of changing those vital rates. Incorporating the cost of changing vital rates may alter the 
answer as to which interventions maximize conservation benefits. To address this issue, we developed a 
general life history model that explores the elasticity of different demographic rates for a suite of seabird 
species. We use ratios of the elasticity values to develop ‘rules of thumb’ for the cost at which 
conservation actions should be directed at one demographic rate versus another. We then present a 
detailed case study using Tristan Albatross (Diomedea dabbenena) to highlight the application of 
elasticity ratios as a tool for evaluating the costs and benefits of various conservation actions, including 
biodiversity offsets for fisheries. 



REPRODUCTIVE SUCCESS, SURVIVORSHIP, AND POPULATION TREND OF THE RED-TAILED 
TROPICBIRD FROM 1997 - 2007 AT MIDWAY ATOLL NATIONAL WILDLIFE REFUGE 
 
Leona P. Laniawe1* and John Klavitter2; 1 University of East Anglia, School of Biological Sciences, 
Norwich, England, UK, hawaiianhawk@hotmail.com; 2 U.S. Fish and Wildlife Service, Midway Atoll 
National Wildlife Refuge, Northwestern Hawaiian Islands, USA. 
 
 
   The world’s oceans cover two-thirds of the Earth’s surface, providing vast resources for humans and 
supporting tremendous biodiversity. Seabirds, including the red-tailed tropicbird (Phaethon rubricauda), 
forage on a global scale and may be important indicators of the health of our oceans. This study focused 
on determining red-tailed tropicbird survivorship, reproductive success, and population trend at Midway 
Atoll National Wildlife Refuge located in the Hawaiian archipelago. Comparisons of demographic rates 
were made between native and non-native habitats. The annual position of the Transition Zone 
Chlorophyll Front (TZCF), a large scale oceanographic feature that concentrates marine life, was also 
explored as a mechanism for explaining annual variation in red-tailed tropicbird survivorship and 
productivity. Results of this research provided the U.S. Fish and Wildlife Service with updated 
information on this species to understand the health of the refuge and its surrounding waters. In all 
habitats combined, mean (± SE) adult survivorship (2001-2005) and reproductive (1997-2007) success 
were 0.70 ± 0.02 and 0.41 ± 0.01, respectively. Mean hatching, fledging, and reproductive success were 
similar in non-native Casuarina versus native Scaevola habitat. Overall finite rate of increase (population 
trend) increase was 0.8188. The results of this study suggest that the red-tailed tropicbird population is 
declining at Midway Atoll, non-native Casuarina may provide suitable breeding habitat in the absence of 
native vegetation, and additional data are needed to understand the relationship between the TZCF and 
red-tailed tropicbird productivity. 



VARIATION IN NEST BURROW DENSITY OF SWINHOE’S STORM PETRELS (OCEANODROMA 
MONORHIS) ACCORDING TO VEGETATION TYPES  
 
Kyung-Gyu Lee*1, Jong-Gil Park2, Gyeong-Nam Ko1, Chang-Yong Choi2, Gi-Chang Bing2, Hee-Young 
Chae2, Gil-Myung Jegal1, 1  Migratory Birds Conservation Unit, Shinan-gun County, 178-1, Bukgyo-
dong, Mokpo-si, Jeollanam-do, 530-705, Korea, scops@hanmail.net; 2 National Park Migratory Birds 
Center, San 20, Hongdo-ri, Heuksan-myeon, Shinan-gun County, Jeollanam-do, 535-916, Korea 
 
 
   Variation in nest burrow density of Swinhoe's Storm Petrels (Oceanodroma monorhis) was studied 
using quadrats (5m×5m, n=19 in total) at three islets of south-western Korea during the breeding season 
of 2008. Carex boottiana grasslands, a main breeding site of Swinhoe's Storm Petrels, were relatively 
well preserved on Guguldo and Gaerindo Islets, but Chilbaldo Islet has a lighthouse, and is severely 
disturbed by intruded plants, such as Artemisia princes and Achyranthes japonica. In pure Carex 
boottiana habitats, nest burrow density on Guguldo Islet (2.3 burrows/m2) was higher than Gaerindo Islet 
(0.8 burrow/m2), but the ratio of laying nest burrows of both was similar, approximately 60 percent. The 
volume of Carex boottiana (0.3m3) on Guguldo Islet having a cone shape was smaller than that of 
Gaerildo Islet (0.5m3) of cake shape, implying the size of plant can affect nest burrow density. While on 
Chilbaldo Islet, mean nest burrow density was 1.7 burrows/m2, and the number of nest burrows increased 
according to the ratio of Carex boottiana area to intruded plants area. Most nest burrows were observed 
near Carex boottiana, and the ratio of laying nest burrows (46 percent) in a disturbed habitat was lower 
than those of Guguldo and Gaerindo Islets, indicating intruded plants produce unfavorable habitats to the 
storm petrels. Moreover, dead adult Swinhoe's Storm Petrels entangled by hook-like utricles of  
Achyranthes japonica were observed, and thus actions to remove intruded plants are urgently needed. 
 
 

 



CONSTRAINTS OF SMALL BODY SIZE ON COSTS AND BENEFITS OF FORAGING AT 
DIFFERENT DEPTHS; HOW DO AUKLETS TIP THE SCALES? 
 
James R. Lovvorn, Department of Zoology, University of Wyoming, Laramie, WY 82071 USA, 
lovvorn@uwyo.edu 
 
 
   Micrologging time-depth recorders and accelerometers have revolutionized our understanding of diving 
behavior in birds, but are still too large for use on some small alcids. Moreover, understanding the 
ecological significance of measured behaviors often requires assessment of energy costs. In this paper, I 
will scale down from measurements made on larger birds to estimate costs for auklets too small for 
current loggers. Body size is a major factor in the energy balance of diving birds, as it has important 
effects on thermoregulation and costs of transport (J/kg/m) while diving and flying. Unfortunately, little is 
known about how the balance of heat loss and heat generation affect total aerobic costs of diving in birds 
of different sizes. Considering these uncertainties, preliminary comparisons will be made between 
estimated costs of diving to different depths, and predicted intake rates at different prey densities and light 
levels.  Such approaches will be needed for relating the 3-dimensional patch structure of prey to the 
ability of auklets to persist in a given area. 



RELATIONSHIPS BETWEEN OCEAN CONDITIONS AND THE POPULATION DYNAMICS OF 
ESTUARINE PISCIVOROUS BIRDS IN THE CALIFORNIA CURRENT 
 
Donald E. Lyons*1, Daniel D. Roby1, Jessica Y. Adkins1, Lauren H. Reinalda1, Peter J. Loschl1, and K. 
Collis2,  1USGS-Oregon Cooperative Fish & Wildlife Research Unit, Oregon St. University, 104 Nash 
Hall, Corvallis, OR 97331 USA, don.lyons@oregonstate.edu; 2Real Time Research, 52 SW Roosevelt 
Ave., Bend, OR 97702 USA. 
 
   Physical and biological ocean conditions are perhaps under-appreciated factors effecting the distribution 
and demography of estuarine-based piscivorous birds. We investigated the effects of the Pacific Decadal 
Oscillation (PDO) and coastal upwelling on the colony size and productivity of the world’s largest colony 
of Caspian Terns (Hydroprogne caspia), in the estuary of the Columbia River on the U.S. west coast, 
where terns are primarily estuarine foragers. Annual fluctuations in peak (late incubation) colony size 
were significantly related (R2 = 0.48, p = 0.04) to PDO conditions prior to the onset of breeding (January 
– March), with larger colony sizes seen in years with negative (cooler) PDO conditions. This relationship 
was significantly enhanced by incorporating estimates of fledgling production at the colony 3 years prior 
(R2 = 0.87, p = 0.006). The strength of upwelling during the chick-rearing period (May 15 – July 15) 
explained more variability in fledgling productivity (R2 = 0.63) than did the timing of the spring transition 
to upwelling (R2 = 0.49), but both relationships were significant (p = 0.01 and 0.04, respectively). Higher 
productivity was seen in years with stronger, and earlier, upwelling. The rise and persistence of this 
largest colony of Caspian Terns appears to be linked not only to prey inputs from throughout the 
Columbia River basin (e.g., anadromous juvenile salmonids, Oncorhynchus spp.), but also to prey from 
the near-shore ocean environment (anchovy, Engraulis mordax, herring, Clupea pallasi, and other marine 
forage fishes). 



CHINESE CRESTED TERN (THALASSEUS BERNSTEINI); HISTORY IN TAIWAN 
 
Jo Ann MacKenzie*1, Chang Shou-hua2, Simon Liao3, Dustin Wang3; 1International Taiwan Birding 
Association (Canada), 15341 –21 Avenue, Surrey, BC, V4A 6A8, Canada, j.a.mackenzie@telus.net; 
2Lienchiang County Government, No.101, Chingshui Village, Nangan Township, Lienchiang County 
209, Taiwan, R.O.C.; 3International Taiwan Birding Association (Taiwan)/Taiwan Sustainable Ecology 
Society, Room 806, No. 3-1 Chinan Road, Section 1, Taipei City 100, Taiwan, R .O.C 
 
 
   The Chinese Crested Tern (Thalasseus bernsteini) has been little known and seldom seen since its 
discovery in 1863. After 1937, when 21 were taken as specimens, it was thought probably extinct, as 
there were only a few, unconfirmed, reports. In 2000, it was accidentally re-discovered by 
cinematographer Liang Chieh-de while making a film about the Matsu Tern Reserve, Matsu Archipelago, 
Taiwan, and breeding was subsequently confirmed by Chang Shou-hua. The species has been found 
breeding there almost every year since, and there have been a few reliable reports from coastal Taiwan 
outside of the breeding season. On 20 July 2008, 17 adults and 3 chicks were observed in the Reserve, on 
Tienjian Islet, amidst thousands of Great Crested Terns, (Thalasseus bergii) and other tern species.  



DOES TIME HEAL ALL WOUNDS?  HABITAT CHANGES ASSOCIATED WITH INTRODUCED 
PREDATORS 
 
Heather L. Major*, Centre for Wildlife Ecology, Department of Biological Sciences, Simon Fraser University, 
8888 University Dr., Burnaby, BC, V5A 1S6, hmajor@sfu.ca 
 
 
   Introduced predators have ecosystem wide impacts. By eradicating insular avifauna, they eliminate the 
transfer of nutrients in guano, and decaying carcasses and eggs from the marine to the terrestrial 
environment.  This loss of marine nutrient inputs in turn can change the vegetative and soil structure of 
the island, resulting in a fundamental change to the ecosystem and the loss of suitable seabird breeding 
habitat.  Is it reasonable to assume then, that eradication of an introduced predator will result in recovery 
of lost populations of seabirds?  Using ‘pristine’ Frederick Island, Haida Gwaii as a reference I assessed 
what habitat attributes (forest and ground cover, slope, and distance to shore) are most important in 
determining Ancient Murrelet (Synthliboramphus antiquus) colony location and size.  I then located 
appropriate Ancient Murrelet habitat at nearby, recovering Langara Island and predicted post-recovery 
Ancient Murrelet colony location and size.  I then compared this to current and historical accounts of 
Ancient Murrelet colony sizes and locations to determine if reaching the historical colony size at Langara 
is feasible given current habitat attributes of the island.  This analysis reveals how introduced Norway rats 
(Rattus norvegivus) impacted and continue to impact after their eradication the broader ecosystem of 
Langara Island and the importance of considering the broader ecology of a recovering site prior to 
attempting recolonization at historical colony sites. 



DEVELOPMENT OF A SMALL DEVICE TO DETACH LOGGER FOR MARINE ANIMAL 
 
Hirotaka Matsuo*1,Tsuyoshi Hasegawa1, Yasuhiko Naito2 and Masaki Kyoso1, 1Musashi Institute of 
Technology, 1-28-1, Tamazutsumi, Setagaya, Tokyo, 158-8557, Japan, matsuo@bme.ec.musashi-
tech.ac.jp; 2Bio-logging Institute, 2-31-10-301, Yushima, Bunkyo, Tokyo, 113-0034, Japan 
 
 
   In bio-logging science animal-borne "Micro Data Logger (MDL)" is one of the core device to obtain 
biological, ecological and environmental information of the animals beyond remote boundaries. However, 
MDL have to be retrieved from the animal body to download data, which often necessitates remote 
releasing systems. Whereas much effort has been focused on miniaturization of MDL, less has been done 
on miniaturization of releasing systems, particularly timer system that control the releasing time precisely. 
In order to contribute miniaturization animal-borne system as a whole we tried to develop a new 
extremely small sized timer that allow using small fishes like as eel. To achieve miniaturization we used 
small silver oxide battery (SR-516) and the new device employs DC/DC converter and a charging 
capacitor. Circuit size was 5.0mm×12.0mm. The size is 6-8mm in diameter and 19mm long, that is a 
sixth of conventional device (developed by Little Leonard Co. Tokyo) in volume and able to send double 
releasing signals to release two MDLs separately. The laboratory level tests were successfully conducted 
with hawksbill turtle and Japanese eel (Anguilla japonica).  
 



FACTORS INFLUENCING BREEDING SUCCESS OF COMMON MURRES AT A RESTORED 
COLONY IN CALIFORNIA 
 
Gerard J. McChesney*1, Julie L. Yee2, William M. Perry3, Michael W. Parker1,4, Richard T. Golightly5, 
Harry R. Carter6, and Stephen W. Kress7, 1U.S. Fish and Wildlife Service, San Francisco Bay NWRC, 
9500 Thornton Avenue, Newark, CA 94560 USA, gerry_mcchesney@fws.gov; 2U.S. Geological Survey, 
Western Ecological Research Center, 3020 State University Drive East, Sacramento, CA 95819 USA; 
3U.S. Geological Survey, Western Ecological Research Center, 6924 Tremont Road, Dixon, CA 95620 
USA; 4U.S. Fish and Wildlife Service, PO Box 1241, Socorro, NM 87801 USA; 5Humboldt State 
University, Department of Wildlife, 1 Harpst Street, Arcata, CA 95521 USA; 6Carter Biological 
Consulting, 1015 Hampshire Road, Victoria, BC V8S 4S8 Canada; 7National Audubon Society, 159 
Sapsucker Road, Ithaca, NY 14850 USA 
 
 
  A colony of about 3,000 Common Murres (Uria aalge) on Devil’s Slide Rock, California, was 
extirpated in the mid-1980s due mainly to mortality in gill nets and oil spills, especially the 1986 Apex 
Houston oil spill. In 1996, efforts began to restore the colony using social attraction techniques, including 
murre decoys, mirrors, and broadcasting tape-recorded murre calls. Six pairs bred in 1996 and the colony 
has grown to 394 pairs by 2007. Social attraction methods were continued through 2005. Between 2000 
and 2005, a GIS layer of the murre colony was developed that included murre breeding and territorial 
sites, Brandt’s Cormorant (Phalacrocorax penicillatus) breeding sites, social attraction equipment, and 
other natural and artificial features. Using these data, we are developing a model examining important 
features influencing murre breeding success and recruitment at this newly recolonized site. Variables 
examined in the models include neighboring murre density, distances to nearest breeding murre 
neighbors, nearest nesting cormorants, nearest decoys, slope, and associations with mirrors and rock 
walls. Preliminary results suggest that nearest breeding murre neighbors, nearest decoys, and nearest 
nesting cormorants nests (in low murre density areas) influence breeding success. 



RESTORATION OF ASHY STORM-PETRELS AT SANTA CRUZ ISLAND, CALIFORNIA – 
INITIAL 2008 FINDINGS  
 
William R. McIver*1, A. Laurie Harvey2, Harry R. Carter3, A. Little4, J. Boyce5, and S. Schubel6. 1U.S. 
Fish and Wildlife Service, 1655 Heindon Road, Arcata, CA 95521 USA, bill_mciver@fws.gov; 
2Montrose Settlements Restoration Program, Channel Islands National Park, 1901 Spinnaker Road, 
Ventura, CA 93001 USA; 3Carter Biological Consulting, 1015 Hampshire Road, Victoria, BC V8S 4S8 
Canada; 4U.S. Fish and Wildlife Service, 6010 Hidden Valley Road, Carlsbad, CA 92011 USA; 5NOAA, 
Suite 4470, 501 W. Ocean Boulevard, Long Beach, CA 90803 USA; and 6National Audubon Society, 10 
Audubon Road, Bremen, ME 04551 USA. 
 
 
   Restoration and baseline monitoring of Ashy Storm-Petrels (Oceanodroma homochroa) at Santa Cruz 
Island, California, is being conducted with funding from the Montrose Settlements Restoration Program  
because of reduced nesting numbers and reproductive success from organochlorine pollutants, light 
pollution from squid boats, and enhanced predation by native island spotted skunks (Spilogale gracilis 
amphiala). In April 2008, 21 artificial nest sites were deployed on Orizaba Rock to improve reproductive 
success (by reducing abandonment or high avian predation) and increase numbers of limited nest sites. 
Artificial nest sites consisted of cement/cinder roof tiles placed atop a layer of fine pumice and sand. 
Vocalizations were broadcast at night from April-August, using an audio system powered by marine 
batteries and a solar panel. Eggs were laid at four artificial sites and four other artificial sites were visited 
only. Hatching success was similar between artificial sites (50%) and natural sites (58%). Numbers of 
egg-laying sites (n = 24) increased 71% (n = 10) over 2006-07, reflecting partial recovery towards highest 
levels found in 1995-96. Most adults breeding at the Bat Cave colony were killed by skunks in 2005 but 
apparent survivors have high reproductive success. The Cavern Point Cove Caves colony also was 
decimated by skunks in 2008 but it is not yet clear if any adults survived. No skunk predation was noted 
at these caves in 1995-2004 and reproductive success at Cave of the Bird’s Eggs has remained high. A 
management program is being developed by Channel Islands National Park to address various 
conservation issues. 



WINTER DISPERSAL AND ACTIVITY PATTERNS OF BLACK-LEGGED KITTIWAKES 
BREEDING IN PRINCE WILLIAM SOUND ALASKA 
 
Aly E. McKnight1, David B. Irons*1, Andrew J.  Allyn2, and Kelsey M. Sullivan3, 1U.S. Fish and Wildlife Service, 
1011 East Tudor Road, MS 341, Anchorage, AK 99503 USA, david_irons@fws.gov; 2Department of Natural 
Resource Conservation, University of Massachusetts-Amherst, 160 Holdsworth Way, Amherst, MA 01003 USA, 
3Maine Department of Inland Fisheries and Wildlife, 650 State Street, Bangor, ME 04401 USA. 
 
 
   Although black-legged kittiwakes (Rissa tridactyla) have been studied extensively during the breeding 
season throughout much of their circumpolar range, substantially less is known about their winter 
distribution and activity patterns. We used geolocator dataloggers outfitted with wet/dry sensors to 
monitor the locations and behaviors of kittiwakes from the Shoup Bay colony (northeastern Prince 
William Sound, Alaska) throughout the non-breeding season. We deployed and retrieved 12 tags in 2006-
2007, and 9 tags in 2007-2008. We used light geolocation to calculate daily positions of each bird from 
recorded day length and times of sunrise and sunset, discarding any dates with anomalous light data 
within one hour of sunrise or sunset. We also examined each bird’s behavior as recorded by the activity 
sensor. Our data reveal variation in winter dispersal patterns both among birds as well as between years. 
Analysis of the activity data demonstrated marked differences between daytime and nighttime activity 
patterns, as well as seasonal variations in activity. 



OPTIMIZING TORI LINE DESIGNS FOR PELAGIC TUNA LONGLINE FISHERIES 
 
Edward F. Melvin, Washington Sea Grant, University of Washington, Box 355020, Seattle, WA 98195 
USA, emelvin@u.washington.edu 
 
 
   Although tori lines are the most widely prescribed seabird mitigation tool in longline fisheries, the lack 
of research evaluating the merits of competing tori line designs and how they are deployed frustrate 
progress toward required seabird mitigation in pelagic longline fisheries. In prelude to large scale 
controlled experiments in high interaction (worst case) pelagic fisheries in 2009, daylight observations 
were made aboard two Japanese fishing vessels typical of high-seas RFMO fisheries - one in the New 
Zealand EEZ and one outside the South Africa EEZ. In both fisheries, vessels used two tori lines with 
streamers and deployed baits via a bait casting machine, which delivered baits well beyond the protection 
of both tori lines. Also the first streamer of the tori line on each vessel was 20 to 35 m astern leaving a 
large unprotected area where birds could intercept baits. In the New Zealand fishery this led to the 
mortality of 21 birds in just 138 minutes and bait loss of 16%. In the South Africa fishery no birds 
attacked baits in this unprotected area and only one bird was killed in 14 sets. Trials of assorted methods 
to create drag and maximize the aerial extent of tori lines were frustrated by frequent fouling of longline 
floats, the weak nature of tori poles, and the tensile strength of the tori line itself. Ultimately, an optimal 
tori line design was conceived that fuses design elements from the Alaska demersal fishery and the 
Japanese “light line”. Continued collaboration with Japanese Fishing Masters, vessel owners, permit 
holders and fishery managers will result in important innovations and definitive tests in 2009. 
 



DEVELOPMENT OF LIGHT STREAMER TORI-LINES SUITED TO JAPANESE PELAGIC 
LONGLINE FISHERY IN THE WESTERN NORTH PACIFIC  
 
Hiroshi Minami*, Kosuke Yokota and Masashi Kiyota, National Research Institute of Far Seas Fisheries, Fisheries 
Research Agency, 5-7-1 Orido, Shimizu-ku, Shizuoka, 424-8633 Japan, hminami@affrc.go.jp 
 
 
   Mitigation measures to reduce incidental catch of seabirds in commercial fishery should possess 
practical feasibility and cost effectiveness as well as reduction performance, so that the measures are 
widely used in actual fisheries and exert their effects. Therefore, collaborations of scientists and fishing 
industry are important in developing mitigation measures. Tori-line, a line attached to a high point at the 
stern and towed behind the fishing vessel while longline gear is being set, was initially invented by 
Japanese fishermen and has been used in distant-water longline fleets to avoid incidental catch of 
albatrosses and large petrels. When mitigation measures were introduced according to the Japan’s 
National Plan of Action for Reducing Incidental Catch of Seabirds in Longline Fisheries, we adopted the 
following steps to develop Tori-lines best fitted to Japanese longline fleets operating in the western North 
Pacific: 1) Execution of fishermen’s voluntary improvement of Tori-lines; 2) Analysis of fisheries 
observer data to examine factors affecting effectiveness of Tori-lines; 3) Controlled experiments to 
compare the effectiveness of the conventional and improved Tori-lines; 4) Feasibility tests with 
commercial vessels to obtain feedback from fishers on effectiveness and practicality. The light streamer 
Tori-lines thus developed through these steps have sufficient seabird avoidance effects and operational 
practicality under regional characteristics of seabird fauna, fishing vessels and fishing operation in the 
western North Pacific. 



ROLE OF OUTREACH PROGRAM FOR THE REDUCTION OF INCIDENTAL CATCH OF 
SEABIRDS IN JAPANESE LONGLINE FISHERY 
 
Toshikazu Miyamoto*1, and Toru Kitamura2, 1Global Guardian Trust, 3-35-47 Nishishimbashi, Minato-ku, Tokyo, 
105-0003 JAPAN, ggt-tm@abox7.so-net.ne.jp; 2Environmental Science Laboratory, JAPAN NUS CO., LTD., 
Yokohama Kanazawa High-Tec Center 5F, 1-1-, Fukuura, Kanazawa-ku, Yokohama, 236-0004 JAPAN 
 
 
   IPOA-Seabirds (International Plan of Action for Reducing Incidental Catch of Seabirds in Longline 
Fishery) clearly indicates the importance of outreach programs that are designed to improve the 
understanding of fishers on the problem resulting from incidental catch of seabirds and on the use of 
mitigation measures. Furthermore, collaboration and information exchange among fishers, scientists and 
fishery managers also facilitate development and improvement of mitigation measures. Since 2001, 
Global Guardian Trust (GGT) has been holding seminars for fishers at key fishing ports of longline fleets 
in Japan. The seminar introduces the Japan’s National Plan of Action for Reducing Incidental Catch of 
Seabirds in Longline Fishery (NPOA-Seabirds) and explains mitigation techniques and methods for 
releasing live birds using various kinds of educational materials. Furthermore, GGT distributed free tori 
lines to longline fishermen to facilitate the use of tori lines and to test their effectiveness in commercial 
fishery. We also continued information exchange with fishers through open discussion and questionnaires 
at the seminars and through port-side interviewing from fishermen about practical skill and innovation on 
tori lines and other mitigation measures. From these efforts, we were able to achieve successful results in 
the development and wide use of light streamer tori lines among Japanese longline fishermen. The light 
streamer tori line is officially included in one of the mitigation measures specified by the conservation 
and management measure of Western and Central Pacific Fisheries Commission.  



THE RELATIONSHIP BETWEEN TELOMERES VARY AND AGING IN BLACK-TAILED GULL 
(LARUS CRAASIROSTRIS) 
 
Yuichi Mizutani*1, Naoki Tomita2, Hiroki Takahashi3, Kentaro Kazama4, Akira Narita5, Osamu 
Hasegawa6, and Yasuaki Niizuma1, 1Laboratory of Environmental Zoology, Faculty of Agriculture, Meijo 
University, Nagoya 468-8502, Japan, niizuma@ccmfs.meijo-u.ac.jp; 2Department of Biology, Faculty of Science, 
Osaka City University, Osaka 558-8585, Japan; 3Department of Development Biology, National Institute for Basic 
Biology, Okazaki, Aichi 444-8585, Japan; 4Laboratory of Marine Ecology, Graduate School of Fisheries Sciences, 
Hokkaido University, Hakodate 041-8611, Japan; 5Hachinohe deaf school, Hachinohe, Aomori 031-0081, Japan; 
6Faculty of Environmental Earth Science, Hokkaido University, Sapporo 060-0810, Japan 
 

Technique of age estimation is important for studies in wildlife ecology, conservation, and 
management. In avian species, bird banding (ringing) is common use in age estimation. To estimate age 
of bird, however, investigators must mark bird when they are age of chicks and recapture the marked 
birds. Therefore, the convenient method and way of lighten individual’s load is required. Measurement of 
telomere length is attracted in recent years. Telomere is the protective cap oat the end of eukaryotic 
chromosomes, usually shorten through cell division and by oxidative stress. Upon reaching critical length, 
telomere dysfunction occurs, which contributes to cellular senescence and aging. It would be expected 
that telomere length shorten with aging. Here, we studied the relationship between telomere length and 
age in long-lived seabird, Black-tailed Gulls (Larus craasirostris), which are known their age by bird 
banding. We extracted DNA from known age individual blood and telomere detection is Southern 
blotting in common use. Analyzed telomere length was used by software (TLOMETRIC ver. 1.2). 
Telomere length of chicks is longer than that of adults, which indicate that telomere length may shorten 
with aging. We found the large variation of telomere length with same age groups, which indicate that 
gulls having long telomere length originally could be long lifetime but those having short telomere length 
originally could be short lifetime. 
 



OPTIMAL OUTPUT STRATEGY IN DIVING ANIMALS  
 
Yoshihisa Mori*1, Akinori Takahashi2 and Yutaka Watanuki3, 1Teikyo University of Science  & 
Technology, 2525 Yatsusawa, Uenohara, Yamanashi 409-0193 Japan, 2National Institute of Polar 
Research, 1-9-10 Kaga, Iatanashi, Tokyo 173-8515 Japan, 3Hokkaido University, 3-1-1 Minato-cho, 
Hakodate, Hokkaido, 041-8611, Japan, moripe@ntu.ac.jp 
 
 
   When diving animals make a dive in the water column, they have to move against drag and buoyancy. 
Since the magnitude of these forces depends on swim speed and current depth, and since large output 
force by stroke gives fast speed and short dive time to a target depth, which is an advantage, but also 
gives large drag and high metabolic (oxygen consumption) rate, which is a disadvantage, there should be 
an optimal strategy of output during diving. Here an optimal diving model incorporating variable 
metabolic rate depending on diving depth and buoyancy was developed. In this model, we used motion 
equation of an animal diving in the water column to calculate energy consumption and time consumed for 
a diving cycle. Currency maximized in the model was proportion of time at a depth to a dive cycle. The 
model predicted optimal output strategy in diving. The main features of the prediction were; 1) when 
descending and ascending, output force should not be constant but decline depending on current depth, 2) 
when descending deeper, output force should be smaller, 3) when ascending from greater depth, output 
force should be greater. Change of swim speed in a dive predicted from the present model seems to 
correspond to observed data. 
 



SPATIAL ANALYSIS OF A FORAGING ASSOCIATION BETWEEN MARBLED MURRELETS 
AND GRAY WHALES ON THE WEST COAST OF VANCOUVER ISLAND, BRITISH COLUMBIA, 
CANADA 
 
Kyle A. Muirhead*1, Chris D. Malcolm2, Alexis B. Rudd3, Joel P. Heath4 and Chris J. Pasztor1, 
1Department of Geography, University of Victoria, PO Box 3050 STN CSC, Victoria, British Columbia, 
V8W 3P5, Canada, kylem@uvic.ca;  2 Department of Geography, Brandon University, 270 – 18th Street, 
Brandon, Manitoba, R7A 6A9, Canada; 3Department of Zoology, University of Hawaii at Manoa, 
Honolulu, HI 96822; 4Centre for Wildlife Ecology, Department of Biological Sciences, Simon Fraser 
University, Burnaby, BC Canada V5A 1S6 
 
 
   Seabirds are known to associate with marine mammals to facilitate prey capture. These occur when 
mammals either force prey near the surface or provide small scraps of larger prey victims. Gray whales 
(Eschrichtius robustus) have been observed to provide invertebrate prey to a variety of seabird species, 
however there are no published reports of marbled murrelets (Brachyramphus marmoratus) feeding in 
association with gray whales. The marbled murrelet is listed as a “threatened” species under the Species 
at Risk Act (Canada) and is also protected provincially in British Columbia. Marbled murrelets were 
observed foraging within several metres of gray whales feeding on mysids (Family Mysidae) in Barkley 
Sound, British Columbia, in 2005, and Clayoquot Sound, British Columbia, in 2006 and 2008. Multi-
scale spatial analyses of marbled murrelet foraging efforts in proximity to surfacing gray whales found a 
significant inverse correlation between numbers of marbled murrelets and decreasing distance to whales 
within 100 metres. There was no spatial clustering that would suggest foraging association at distances 
beyond 100 m from foraging whales, suggesting a spatial limit to this phenomenon. A temporal analysis 
also suggests that this association is especially important during the chick-rearing period. No murrelets 
were observed with fish in their bills, and sonar recordings used to map mysid swarms did not reveal the 
presence of small fish. Plankton net sampling confirmed the presence of invertebrate prey. We 
hypothesize that the whales may leave disoriented mysids close to the surface, which serve as easy prey 
for the marbled murrelets. 



DISTRIBUTION AND STATUS OF LAYSAN (PHOEBASTRIA IMMUTABILIS) AND BLACK-
FOOTED (P. NIGRIPES) ALBATROSS COLONIES 
 
Maura Naughton*1, Hiroshi Hasegawa 2, Tomohiro Deguchi3, Elizabeth Flint4, Robert (Bill) Henry5, and 
Mark Rauzon6, 1U.S. Fish & Wildlife Service, 911 NE 11th Ave, Portland, OR 97232 USA, 
maura_naughton@fws.gov; 2Toho University, Miyama 2-2-1, Funabashi, Chiba 274-8510 JAPAN; 3 
Yamashina Institute for Ornithology, 115 Konoyama, Abiko, Chiba 270-1145 JAPAN; 4U.S. Fish & 
Wildlife Service, 300 Ala Moana Blvd., Honolulu, HI 96850 USA; 5University of California, Long 
Marine Lab, Santa Cruz, CA 95060 USA; 6Marine Endeavors, 4701 Edgewood Ave, Oakland, CA 94602 
USA. 
 
   Historically Laysan and Black-footed albatrosses were distributed widely throughout the tropical and 
subtropical Pacific with colonies in the Hawaiian, Marshall, Mariana, Ogasawara, Izu, and Ryukyu 
archipelagos, and on Johnston Atoll and Minami Torishima. Many colonies were extirpated during the 
mid-19th to 20th century by feather hunting and activities associated with WWII. By 1958, the only extant 
colonies were the Northwestern Hawaiian Islands (NWHI), Niihau in the main Hawaiian Islands (Laysan 
only), and Izu Torishima (Black-footed only). Since 1958, Laysan Albatrosses have re-established nesting 
in the main Hawaiian (Ka’ula, Lehua, O’ahu, and Kaua’i) and Ogasawara (Mukojima Torishima) islands, 
and on Wake and Minami Torishima. Black-footed Albatrosses re-colonized several sites in the 
Ogasawara (Mukojima-retto: Mukojima, Mukojima Torishima, Nakodojima, and Yomejima; and, 
Hahajima-retto: Anejima and Imotojima) and Senkaku (Minami-kojima) islands. Laysan, and a few 
Black-footed, albatrosses now nest outside the historical breeding range, in Mexico (Guadalupe, Claríon, 
San Benedicto, and Rocas Alijos). The main threats to the colonies are introduced species, habitat 
degradation, conflict with military operations, and sea level rise. Introduced mammals have been 
eradicated from the NWHI (rats) and Wake (cats), and are controlled at some colonies in the main 
Hawaiian Islands (dogs, cats, rats, mongoose) and Mexico (cats). Additional eradication efforts are 
planned for Guadalupe, Wake, Lehua, and Mukojima; and a mammal-exclusion fence is planned for 
Ka’ena Point, O’ahu. Invasive plant species such as Verbesina in the NWHI and Lantana on Mukojima 
degrade nesting habitat. Eight of the 26 extant colonies are at risk from sea level rise in the worst case 
scenarios. 



  
UNDERSTANDING THE ROLE OF WILD BIRDS IN THE SPREAD OF AVIAN INFLEUNZA IN 
EAST ASIA THROUGH MIGRATION AND DISEASE ECOLOGY STUDIES 
 
Scott H. Newman*1John Takekawa2, Samuel Iverson2, David Douglas3, Nyambayar Batbayar4, 
Tseveenmyadag Natsagdorj4 ,1Food and Agriculture Organisation of the United Nations, Emergency 
Centre for Transboundary Animal Diseases, Animal Health Service, Rome Italy, scott.newman@fao.org; 
2USGS- Western Ecological Research Centre, SFB Estuary Field Station, Vallejo CA USA; 3USGS- AK 
Science Center, Anchorage AK USA; 4 Wildlife Science and Conservation Center, Mongolian Academy 
of Sciences, Ulaanbaatar Mongolia 
 
 
   The rapid emergence and spread of highly pathogenic avian influenza (HPAI) H5N1 from eastern Asia 
into central Asia, Europe and Africa is most likely due to a combination of 1) intensified poultry 
production systems, 2) legal and illegal trade of poultry products and wild bird species, and 3) to a lesser 
extent, movements of migratory or resident bird species. Specifically in parts of East Asia, the risk for 
virus transmission among domestic ducks or geese and wild bird species is high due to shared use of 
coastal habitats and wetlands where extensive rice production takes place, especially in the fall and winter 
months. To gain a better understanding of the potential for wild birds to spread virus, we have deployed 
43 GPS transmitters in Mongolia (Terkhiin Tsagaan and Ikh Delger Lakes) between 2006-2008. With 
contributions from ornithologists, ecologists, veterinarians, and virologists, we have been studying 
whether outbreaks of HPAI in poultry and wild birds along the Australasian flyway are temporally or 
spatially associated with migratory movements of Swan geese (Anser cygnoides), Whooper Swan 
(Cygnus cygnus) or bar-headed geese (Anser indicus), species of birds categorized as high risk species for 
HPAI spread. Results will be presented on the relationship between migrations movements and HPAI 
outbreaks in Korea, and potential connections between other outbreak locations in the East Asia region.  



STATUS AND PROSPECT OF CONSERVATION ACT FOR JAPANESE ENDANGERED SPECIES 
COMMON MURRE (URIA AAGLE) 
 
Yasushi Niimura*1 , 1Ministry of the Environment Government of Japan, 11 Kita 6-jo 1-chome, Haboro-
cho, Tomamae-gun, Hokkaido 078-4116, JAPAN, yasushi_niimura@env.go.jp 
 
 
 Common Murres (Uria aagle) are the widely distributed species around subarctic zone in Northern 
Pacific and Atlantic. Breeding population of this species was estimated to 9 million pairs in total, 5 
million in the Pacific and 4 million in the Atlantic. However, in Japanese population, Common murres 
have been faced extinction. In Teuri Island, Japan, 40,000 murres were breeding during in 1930’s. In 
1960’, it decreased to 8,000 muures and started to fall very quickly. Then, we could see only 15 murres in 
2005. One of the main cause of this drastic decrease of murres might be drift net bycatch during 1960’s – 
1970’ and breeding disturbance by Slaty-backed Gull (Larus schistisagus) and Jungle Crow (Corvus 
macrorhynchos). We started to set up decoys at breeding colony of murres in 1990 to recover the 
breeding population of murres in Teuri Island. In 2006, we set up not only decoys but also speakers 
broadcasting the calls of muures to increase the attraction. As a result of this, murres were increasing to 
50 individuals in 2006. In 2008, at long last, we succeeded to confirm 2 chicks fledging from the nests. 
For the future work, we should concentrate our work on the careful selection of the place where the 
introduction of murres will be conducted and management of the predator species for the conservation of 
Common Murres. 
 



SEABIRD MONIORING NETWORK 
 
Yasuaki Niizuma, Laboratory of Environmental Zoology, Faculty of Agriculture, Meijo University, 
Tenpaku-ku, Nagoya 468-0851, JAPAN, niizuma@ccmfs.meijo-u.ac.jp 
 
Seabirds form clusters round sea surface in order to catch fishes, their clusters inform fishermen about 
coming a school of fish. So, fishermen have considered the important partner for them. In Japan, the 
breeding sites of seabirds have decided natural monuments since 1930s. Natural monuments are defined 
as animals, plants, minerals, and geological features that possess a high scientific value for Japan. At 
present day we have 22 natural monuments concerning to seabirds in Japan. However, there are only two 
natural monuments to conserve seabird themselves. We (Japanese) have used seabirds as kinds of fishing 
gear and conserved them as a symbol of ocean resources. However, the role of fishing gear in seabirds 
had been finished to develop the new technology for fishing. So, we must create new values for seabirds, 
such as the indicators of ocean environment and the symbol of ocean environment, which will be 
demonstrated from four public talks above. In order to use ocean resources sustainable, we have to 
monitor of seabird activities such as reproduction, forage, and migration. Seabird monitor would be 
functional to estimate the impact of exploitation from ocean resources. I will propose the necessity of 
building a network for seabird groups to monitor seabird activities. 
 



FAULT BAR DISTRIBUTION ON WING FEATHERS OF SHORT-TAILED SHEARWATERS AND 
TUFTED PUFFINS, AND ITS ANNUAL DIFFERENCE RELATED TO NUTRITIONAL CONDITION 
 
Daisuke Ochi*1, and Takashi Hirotsu2 1Graduate School of Fisheries Sciences, Hokkaido University, 
Hakodate 041-8611, Japan. 2Faculty of Fisheries Sciences, Hokkaido University, Hakodate 041-8611, 
Japan. *dochi@fish.hokudai.ac.jp 
  
 
   Fault bars are bands of sliming or lacking barbules across feather vanes and are commonly found 
among avian species. Appearance of fault bars makes feathers easily breakable. Several studies in 
terrestrial birds reported that production of fault bars is related to poor nutrition, and for avoidance of 
handicap for flight caused from lacking feathers by fault bars, birds preferentially allocate nutrient into 
important feathers for flight (e.g. primaries rather than secondaries) not to produce fault bars. 
Additionally, fault bars can be used to evaluate nutrition or stress during moulting. However, these 
informations are lacking in seabird species. We examined intensive fault bar distribution on unimportant 
wing feathers on two seabird species, short-tailed shearwater (Puffinus tenuirostirs, N = 75 birds) and 
tufted puffin (Fratercula cirrhata, N = 20 birds), which were by-catched around the North Pacific Ocean, 
and examined a relationship between annual difference in fault bars and levels of body fat on short-tailed 
shearwaters during pre-moulting period (June – July in 2004 and 2006). There was larger number of fault 
bars on secondaries than primaries in both species. Average levels of body fat into short-tailed 
shearwaters were high in both 2004 and 2006, which resulted in no relationship between number of fault 
bars and the level of body fat. Our result indicates that both seabirds may preferentially allocate enough 
nutrients into important feathers for flight not to produce fault bars and further samples in years of poor 
environment are needed to examine the relationship between fault bars and nutritional condition.  



PELAGIC SEABIRD’S BIOLOGY: A SHORT STORY OF MANY PAST STUDIES 
 
Haruo Ogi, Enomoto-cho, Hakodate, Hokkaido. ogimurre@khaki.plala.or.jp 
 
   Dr. Udvardy advised me as follows. “If you notice the lack of information on the pelagic seabird life, 
you must make a clear what the seabirds live on in the pelagic marine environment . This study field is 
the last pioneer field.” I accepted his advice and started the pelagic seabird study in 1972. As a result, my 
total embarking days on ships at sea attained to as long as 5-6 years.  I would like to show brief topics of 
my past contributions together with that of my graduate students, as followings. 1) Morphological 
Characters: Bones and muscles of the Sooty and Short-tailed Shearwater, Tufted Puffin, and Spectacled 
Guillemot. 2) Food and Feeding Habits: Common and Thick-billed Murre, Sooty and Short-tailed 
Shearwater. 3) Distribution of Pelagic Seabird Bering Sea in winter, Mottled Petrel in the North Pacific, 
and Sea of Okhotsk Sea. 4) PCB concentrations: 5) Distribution of Plastic Debris and Plastic Ingestion by 
Seabirds. 6) Stable Isotope Analysis of Sooty Shearwaters. 7) Breeding Biology of the Black-tailed Gull 
at Rishiri Island. 8) Seabird by-catch. 
  



OCEANOGRAPHIC FEATURES AFFECT THE FITNESS OF INDIVIDUALS OF DIFFERENT 
POPULATIONS IN A PELAGIC BIRD 

 
N. Oka*1･K. Matsumoto2･D. Ochi2･Y. Watanuki2・K. Satoh3･T. Deguchi1･M. Shirai4･M. Yamamoto4 

1Yamashina Institute for Ornithology, Chiba, 270-1145 Japan, oka@yamashina.or.jp; 2Graduate School of 
Fisheries Science, Hokkaido University, Hakodate, 041-0821; 3International Coastal Research Center, 
Ocean Research Institute, The University of Tokyo, Iwate, 028-1102;  4Graduate School of Engineering, 
Nagaoka University of Technology, Niigata 940-2133, Japan 
 
 
   Some pelagic birds forage to distant waters from breeding sites in chick-rearing period. This has been 
explained by a hypothesis that parents need to fill up energy that is lost while provisioning chicks. 
Repeating long-distance foraging trips, however, may be energetically costly for parents, as they need to 
return to chicks soon after recovering nutritional condition. Therefore breeding in productive waters in 
chick-rearing period is one of the important factors to reduce inclusive cost in reproduction. Using 
Streaked Shearwaters (Calonectris leucomelas), we studied the relationship between foraging distribution 
and oceanographic features. We tracked 42 chick-rearing parents in total in 2003-2008 with satellite 
transmitters, consisting of three populations far from each other along eastern Japan: 16 parents at 
Mikura-Is. (33°52′N, in warm-current) and 15 parents at Sangan-Is. (39°18′N, in convergent water with 
cold-current) in North Pacific, and 11 parents at Awa-Is. in Sea of Japan (38°28′N, in warm-current). 
Parents from the three islands intensively utilized the productive water off Sanriku, Shimokita and 
Hokkaido in the western Pacific, so that trip distance differed among parents of the three islands. Sangan-
parents stayed most of days at nearby water, only taking middle distance trips (a mean 350 linear km), 
while Mikura- and Awa-parents took long distance trips (1000km and 700km, respectively) to these 
waters. Trip duration for Sangan-parents was also the shortest among the three. These differences in 
foraging trips during chick-rearing-period have probably affected the fitness of individuals of populations 
of the pelagic bird, as shown in difference in body mass and chick growth rate. 



CONSERVATION EFFORTS FOR THE TUFTED PUFFIN IN JAPAN 
 

Koji Ono, Kushiro Nature Conservation Office, Ministry of the Environment, Kushiro National 
Government Building 4F, 10-3 Saiwai-cho, Kushiro-shi, Hokkaido 085-8639, Japan, 
KOJI_ONO@env.go.jp 

 
 

Tufted Puffins (Fratercula cirrhata) are distributed widely in the subarctic North Pacific, with a 
world population of about 2,400,000 birds. In the western Pacific, northern Japan forms the southern limit 
of the breeding range, and the local population (once several hundred breeding pairs) decreased 
drastically in 1970’s and currently is only about 11 pairs at 3 sites in eastern Hokkaido. By the Law for 
the Conservation of Endangered Species of wild fauna and flora, the Tufted Puffin was designated as 
Endangered in 1993, and Programs for Rehabilitation of Natural Habitats and Maintenance of Viable 
Populations were planned in 2001 by the Ministry of the Environment. Historical breeding sites occurred 
at coastal islands of eastern Hokkaido:  Tomoshiri (Nemuro); Pirika Rock (Hamanaka); Daikoku 
(Akkeshi); Yururi; Moyururi; and Hamanaka-Kojima. In 2008, at least 6 pairs bred at Yururi, and 4 pairs 
at Moyururi. Norway rats (Rattus norvegicus) were found on these islands, and a rat eradication program 
using rodenticide has just started in 2008. Only one pair bred at Hamanaka-Kojima in 2008. A nearshore 
gill-net fishery may be one of main causes of decrease at this and other colonies. The Fisheries 
Cooperative Association of Hamanaka stopped gill-net fishing near Hamanaka-Kojima since 2006 but a 
solution for gill-net bycatch has not been found. We held an idea contest for reducing or avoiding 
bycatch, and some ideas were tested by local fishermen in 2008. Seabird and marine environment 
education has also been conducted in local communities, including community-based production of a 
picture book. With conservation efforts, we hope to retain small numbers of breeding Tufted Puffins in 
eastern Hokkaido until better future conditions may allow for population growth. 



Assigning birds to wintering regions in the Bering Sea using stable isotopes of feathers 
 
 

Steffen Oppel*1, Abby N. Powell2,1 Department of Biology and Wildlife, 211 Irving 1, University of 
Alaska, Fairbanks, AK 99775-6100 USA, steffen.oppel@gmail.com; 2 U.S. Geological Survey, Alaska 
Cooperative Fish & Wildlife Research Unit, and Institute of Arctic Biology, 209 Irving I., University of 
Alaska, Fairbanks, AK 99775-7020,USA;  

 
 

   Tracking the seasonal movements of seabirds to remote off-shore areas is a challenge for many 
ecological studies. Many  seabirds can be captured relatively easily at breeding locations, and methods are 
required to obtain information from outside the breeding season. In this study we present a technique to 
assign king eiders (Somateria spectabilis) captured on breeding grounds in northern Alaska to wintering 
regions in the Bering Sea using stable carbon and nitrogen isotopes from head feathers. We used 
discriminant function analysis of 32 head feathers from birds tracked with satellite transmitters to 
delineate isotopic ranges for each of three regions: the northern Bering Sea, south-western Alaska, and the 
coast of Kamchatka. We were able to accurately assign 88% of feathers to the region in which they were 
grown. We then applied the model to head feathers from 84 birds of unknown origin and found that 
similar proportions of birds wintered in each of the three regions in the Bering Sea. This result is in close 
agreement with data on wintering locations from satellite telemetry and shows that stable isotope 
signatures of body parts offer an affordable and reliable technique to assign seabirds to geographic 
regions in the Bering Sea. Data presented here will be useful for researchers and managers of seabirds 
exploring the spatial distribution of their study species in the Bering Sea. 

 
 



SATELLITE TRACKING FLEDGLING SHORT-TAILED ALBATROSSES：HAND-REARED VS 
NATURALLY-REARED CHICKS AND CONTRASTS WITH ADULTS  
 
Kiyoaki Ozaki*1, Fumio Sato1, Tomohiro Deguchi1, Takao Baba1, Noboru Nakamura1,  Robert M. 
Suryan2, Gregory R. Balogh3, Judy Jacobs3, 1Yamashina Institute for Ornithology, 115 Konoyama, Abiko 
270-1145, Japan, ozaki@yamashina.or.jp; 2Oregon State University, Hatfield Marine Science Center, 
2030 S.E. Marine Science Dr., Newport, OR 97365 USA; 3U.S. Fish and Wildlife Service, 605 W 4th 
Ave. Rm G-61, Anchorage, AK 99501, USA. 
 
 
   We satellite-tracked Short-tailed Albatrosses (Phoebastria albatrus) during their post-fledging period 
(May-September) in 2008. Our objectives were to follow their dispersal and determine the differences of 
behaviors between the naturally-reared chicks on Torishima and hand-reared chicks translocated from 
Torishima to Mukojima. We attached PTTs (GPS/Argos, 22g solar powered) to five chicks each from 
Torishima and Mukojima using tape on their back feathers. Chicks fledged 1-13 days after attaching 
PTTs, and began continuous flight 6.6 days, on average, after fledging (5.5 days for Torishima and 7.8 
days for Mukojima). The mean ± SD of tracking duration was 84.8 ± 13.3 (range=71-98) days for 
Torishima fledglings, 104.5 ± 18.7 (84-129) days for Mukojima fledglings, and 94.6 ± 18.4 days overall. 
We successfully satellite-tracked four of five fledglings (80%) from each island that they traveled north, 
passing east of the Kuril Islands and Kamchatka Peninsula and into the Aleutians Islands and Bering Sea. 
One bird entered the Okhotsk Sea before traveling to the Bering Sea. Another individual traveled to the 
eastern Aleutians Islands, near the Gulf of Alaska. Although the routes were individually different, there 
was no obvious difference between Torishima and Mukojima birds. In contrast to the movements of post-
breeding adults, fledglings traveled more widely, with less direct movement to specific destinations. 
Fledglings spent more time along the Bering Sea shelf-edge than adults, which spent more time along the 
Aleutians Islands. These results suggest that translocation and hand-rearing of Short-tailed Albatross 
chicks does not negatively affect post-fledging dispersal and behavior. 



HEALTH ASSESSMENT OF MARBLED MURRELETS IN PORT SNETTISHAM, SOUTHEAST 
ALASKA 
 

Veronica M. Padula*1,6,, Scott H. Newman 1,2,3, S. Kim Nelson 4, Trevor B. Haynes 1,6, Carolyn Cray 5, 1 
Wildlife Trust, 460 West 34th Street, 17th Floor, New York, NY 10001 USA, 2 Wildlife Conservation 
Society, 2300 Southern Boulevard, Bronx, New York 10460 USA, 3 Present Address: Emergency Centre 
for Transboundary Animal Diseases, Animal Health Division, Food &Agriculture Organization of the 
United Nations, Viale delle Terme di Caracalla, Rome, 00153 ITALY, 4 Oregon Cooperative Fish and 
Wildlife Research Unit, Oregon State University, Department of Fisheries and Wildlife, 104 Nash Hall, 
Corvallis, OR 97331 USA, 5 Division of Comparative Pathology, University of Miami Miller School of 
Medicine, Miami, FL 33101 USA, 6 University of Alaska Fairbanks, Fairbanks, AK 99775 USA, 
vmp2011@gmail.com 
 
 
   Blood samples were taken from 101 Marbled Murrelets (Brachyramphus marmoratus, MAMU) in Port 
Snettisham, Southeast Alaska from 2005 to 2007 and analyzed for hematological and biochemical 
parameters to establish baseline health reference ranges for MAMU in this region of SE Alaska. 
Comparisons of hematological and biochemical parameters among years showed that MAMU sampled in 
2006 were in poorer physical condition compared with 2005 or 2007, possibly due to harsh environmental 
conditions, such as low temperatures and heavy rains, during the spring of that year. There were no 
significant differences between male and female MAMU (for 2006 and 2007) in hematological 
parameters, however calcium was significantly higher in females (P < 0.0001) due to physiological 
changes during breeding. Eosinophils were significantly higher for MAMU infected with blood parasites 
(P = 0.030). Comparisons to MAMU sampled in Año Nuevo Bay, California, revealed that the southern 
population was significantly less healthy. Health assessments of species like MAMU serve an important 
purpose in establishing baseline health parameters that can assist future researchers in monitoring their 
health, particularly during oil spill or disease outbreak events. Overall, MAMU from this region appear to 
be healthy; however, continued monitoring of this population is important as threats to their health, such 
as pollution from oil spills, cruise ships, and mining, continue to increase. 



AT-SEA GPS TRACKING OF CHICK-REARING BLACK-LEGGED KITTIWAKES AND THICK-
BILLED MURRES AT THE PRIBILOF ISLANDS, ALASKA  
 
Rosana Paredes *1, David, B. Irons 2, Daniel D. Roby1, Vernon Byrd2, Rachael Orben, and Kathy Kuletz2.  
1Department of Fisheries and Wildlife, 104 Nash Hall Oregon State University Corvallis, Oregon 97331-
3803 USA, u92rp@mun.ca, 2 U.S. Fish and Wildlife Service, 1011 East Tudor Road, MS 341, Anchorage, 
AK 99503 USA 
 
 
   Our goal was to compare the foraging behavior, at-sea habitat use, and foraging distribution of a 
surface-feeding/plunge-diving piscivore, the Black-legged Kittiwake (Rissa tridactyla), and a pursuit-
diving piscivore, the Thick-billed Murre (Uria lomvia), nesting on the two Pribilof Islands. We seek to 
test the hypothesis that climate warming and sea ice retreat from the southern portions of the Bering Sea 
will have differential impacts on seabirds nesting on St. Paul Island (STP) and St. George Island (STG) 
because they differ on their proximity to the historical southern limit of Bering Sea pack ice (STP), and 
the productive Bering Sea shelf break (STG). We used state-of-the-art GPS data logger technology to 
track breeding seabirds during at-sea foraging trips in 2008, a year of relatively low food availability. 
Both kittiwakes and murres displayed three different types of foraging trips; (1) short-distance, nearshore 
around the islands, (2) intermediate-distance, on the shelf, and (3) long-distance, over deep water, either 
southeast in the Pribilof Canyon (murres) or southwest beyond the shelf-break (kittiwakes). There was no 
overlap in foraging tracks between birds nesting on the two islands for either kittiwakes or murres. For 
STP kittiwakes, foraging trip type 1 predominated (61%, N = 18); for STG kittiwakes foraging trip type 3 
predominated (72%, N = 18).  Neither STG kittiwakes nor STP kittiwakes showed any indication of 
“hotspot” foraging. We obtained a comparatively small number of murre tracks from both islands in 
2008, so it is not yet possible to describe patterns in murre foraging behavior. For both species, short-
distance foraging trips usually occurred during daylight and long-distance trips during twilight.  
 



SEX, AGE, AND SPECIES COMPOSITION OF SEABIRD BYCATCH IN THE 2005 ALASKA 
DEMERSAL LONGLINE FISHERY 
 
Elizabeth M. Phillips*1,2, Hannahrose M. Nevins1,2, Scott A. Hatch3, James T. Harvey2, Gregory R. 
Balogh4; 1California Department of Fish and Game, 1451 Shaffer Road, Santa Cruz, CA 95060 USA, 
ephillips@mlml.calstate.edu; 2Moss Landing Marine Laboratories, California State University, 8272 
Moss Landing Road, Moss Landing, CA 93039 USA; 3USGS, Alaska Science Center, 4210 University 
Drive, Anchorage, AK 99508 USA; 4U.S. Fish and Wildlife Service, 605 W. 4th Ave., Anchorage, AK 
99501 USA 
 
 
   At the population level, the impact of seabird mortality in industrial fisheries depends partly on the age 
and sex composition of the bycaught species. Recent studies have found marked sex biases among 
seabirds killed in several of the world’s major longline fisheries, but no comparable information is yet 
available for Alaska. We examined 417 seabird carcasses collected by the North Pacific Groundfish 
Observer Program from the Alaska demersal longline fleet in 2005 to understand variability in the 
demographic composition of bycatch among seasons and regions. In decreasing abundance, species 
included Northern Fulmar, Glaucous-winged Gull, Short-tailed Shearwater, Glaucous Gull, Slaty-backed 
Gull, Black-legged Kittiwake, and Laysan Albatross. Of the three most bycaught species, the age 
composition of North Pacific residents was dominated by adults, whereas migrants were primarily 
immature birds. To characterize seasonal impacts, we compared age structure of fulmars among month 
(July – December) and gear configuration where greater than 10 birds were caught (integrated weight 
longline or no gear modification) and did not find significant differences from expected age class 
frequencies. There was a significant male bias in the sex ratio of all fulmars examined (3.0:1.0, n=205), 
and also in fulmars caught by fisheries with no gear modification (2.9:1.0, n = 146). During July and 
August, most fulmars were caught within 200 km of two source colonies in the Bering Sea (62-100%, n = 
11), whereas during September through November the majority of birds (92-98%, n = 136) were caught 
beyond the 200 km colony range. These results imply differential population-level impacts to seabird 
species affected. 



OXYGEN STORE DEPLETION AND THE AEROBIC DIVE LIMIT IN EMPEROR PENGUINS 
 
Paul J. Ponganis, Center for Marine Biotechnology and Biomedicine, Scripps Institution of 
Oceanography, University of California San Diego, La Jolla, CA 92093-0204 USA; pponganis@ucsd.edu 
 
 
   The concept of an aerobic dive limit (ADL, dive duration associated with the onset of post-dive blood 
lactate accumulation) is essential to many analyses of dive behavior and foraging ecology in sea birds.  In 
order to understand the physiological basis of the ADL, bio-logging techniques have been applied to 
emperor penguins (Aptenodytes forsteri) diving at an isolated dive hole.  In this situation, the ADL has 
been measured at 5.6 min.  Oxygen store management has most recently been examined with the use of 
PO2 recorders and a blood sampler.  PO2 profiles from the air sac, aorta, and vena cava demonstrate that, 
although emperor penguins are tolerant of extreme hypoxemia, O2 is not depleted at the ADL in either the 
respiratory and blood O2 store.  A lack of muscle blood flow and isolation of the muscle O2 store is also 
suggested by a) transient increases in venous PO2 profiles during early descent, b) a lack of elevation of 
blood lactate concentration as far as 10 min into a dive (well beyond the ADL), c) a progressive 
bradycardia during dives, and d) a gradual increase in pectoral muscle temperature during dives.  
Together, all these data suggest that a) heart rate primarily regulates the depletion of blood and respiratory 
O2 stores, b) muscle is isolated from the circulation during the dive, and c) locomotory muscle O2 
depletion with subsequent lactate accumulation is the primary source of the post-dive elevation in blood 
lactate for dives beyond the ADL.   



NESTING HABITAT AND NEST SUCCESS OF THE MARBLED MURRELET IN FORESTS 
AROUND THE OLYMPIC PENINSULA, WASHINGTON, USA 
 
Martin G. Raphael* and Thomas D. Bloxton, Jr., USDA Forest Service, Pacific Northwest Research 
Station, 3625 93rd Ave SW, Olympia, WA 98512, USA mraphael@fs.fed.us 
 
 
   The marbled murrelet (Brachyramphus marmoratus) is a threatened seabird that nests in old forest in 
the Pacific Northwest. Few murrelet nests have been described in Washington. From 2004 to 2008, we 
captured 158 murrelets in waters surrounding the Olympic Peninsula, and used radio telemetry to follow 
movements and observe their nesting behavior and habitat selection. We documented 20 nests, 5 on 
Vancouver Island, BC, 14 on the Olympic Peninsula, and 1 in the Washington Cascade Range. Of the 18 
nests for which we determined an exact location, 1 was on a cliff face and 17 were on conifers, mostly 
Douglas fir (Pseudotsuga menziesii, n=8), western hemlock (Tsuga heterophylla, n=5), and western 
redcedar (Thuja plicata, n=3.). Mean diameter of nest trees was 136 cm (range 79 – 248 cm). Mean 
elevation was 673 m (range 150 – 1277). Most nests (75%) occurred on National Park or wilderness lands 
in large, intact patches of older forest. Nest locations averaged 20.2 km from the nearest marine water 
(range 4 – 58 km). Most nests failed: of 20 nests, only 4 (20%) were successful. Low nesting rate, and 
low nesting success, suggest the population of murrelets in this area does not produce enough young to 
support a stable population, yet adjacent at-sea surveys have not shown a significant population decline 
from 2000 to present. We suspect that populations are supplemented by birds from outside our study area, 
but the source of those birds is unknown. 



LIPID RESERVES IN NESTLING MANX SHEARWATERS AS A BUFFER AGAINST PERIODS OF 
PARENTAL ABSENCE: EVIDENCE FROM CHANGES IN FUEL METABOLISM DURING 
DEVELOPMENT   
 
Samuel Riou*, and Keith C. Hamer, Institute of Integrative and Comparative Biology, University of 
Leeds, LS2 9JT, Leeds, UK, fbssr@leeds.ac.uk 
 
 
   A number of hypotheses have been proposed to explain nestling obesity in Procellariiformes and several 
suggest that the evolution of this trait is not related to interruptions in feeding prior to fledging. Yet no 
studies have addressed them by focusing on the changes in fuel metabolism of the chick throughout its 
development. In 2007, Manx shearwater (Puffinus puffinus) chicks were fed poorly on average and 
fledged underweight in comparison to all historical records. There was however a wide variation between 
nests, enabling us to relate growth, plasma metabolite levels and adult food provisioning in both chicks 
that reached normal peak weights and underweight chicks. We show that β-hydroxybutyrate (BHB) and 
free fatty acids (FFA), both produced during mobilisation of fat stores, increased with the number of days 
without a feed. Also, BHB and FFA increased substantially in the last 15 days before fledging, but only in 
chicks in good condition. Adult food provisioning declined accordingly during this period, to a greater 
extent in nests with a chick in good condition. All chicks therefore mobilised their fat stores during short 
periods when their parents did not return to the colony and chicks in good condition also used fat 
accumulated during the first phase of chick growth to partly-fuel the last portion of their development. 
This first study of lipid metabolism in petrel chicks suggests that the accumulation of fat stores in 
Procellariiformes can serve to protect the chick from absences of the parent at the colony, both during the 
main phase of growth as well as in the last 15 days prior to fledging when adults reduce their provisioning 
effort. This indicates that routine overfeeding acts as a buffer against stochastic variation in foraging 
success and allows a reduction in parental effort towards the end of chick-rearing. 



WILL THE CASPIAN TERN MANAGEMENT PLAN FOR THE COLUMBIA RIVER ESTUARY 
FAIL OR SUCCEED?: RESULTS FROM THE FIRST YEAR OF IMPLEMENTATION  
 
Daniel D. Roby*1, Daniel Battaglia1, Yasuko Suzuki1, Lindsay Adrean1, Jessica Y. Adkins1, Timothy 
Marcella1, Donald E. Lyons1, Ken Collis2, and Allen Evans2, 1USGS - Oregon Cooperative Fish and 
Wildlife Research Unit, Department of Fisheries and Wildlife, Oregon State Univ., Corvallis, Oregon, 
USA, daniel.roby@oregonstate.edu 2Real Time Research, 52 Roosevelt Ave., Bend, Oregon, 97702 USA. 
 
 
   The largest Caspian Tern (Hydroprogne caspia) breeding colony anywhere (ca. 10,700 breeding pairs in 
2008) is located on East Sand Island at the mouth of the Columbia River, where millions of salmonid 
smolts, some threatened or endangered, are consumed annually. Fishery managers are embarking on an 
expensive and elaborate plan to enhance one pre-existing tern colony site and create five new colony sites 
outside the Columbia Basin with the intention of redistributing most of the terns and reducing smolt 
losses. This plan is likely to fail if (1) tern colony sites are not limiting, (2) food supply dictates where 
terns nest, or (3) suitable alternative tern colony sites entail risks to listed fish. We present evidence that 
the availability of suitable nesting habitat for Caspian Terns is the primary factor dictating where 
population-source colonies occur, but artificially enhanced food supplies (e.g., hatcheries) can attract 
terns to nest in marginal habitat where colonies may become population-sinks and fisheries conflicts 
arise. Of the two new colony sites that were built in 2008, one attracted about 436 breeding pairs of 
Caspian Terns, while the other attracted none. The pre-existing colony site may pose a threat to listed 
salmonid stocks, and will probably be replaced with a new colony site elsewhere. Habitat management to 
create or enhance colony sites where breeders don’t rely on artificially-enhanced prey and are productive 
may help strike a balance between the restoration of threatened fish stocks and the conservation of 
piscivorous colonial waterbirds, such as Caspian Terns. 



OYASHIO MARINE ECOSYSTEM: THE PAST, PRESENT AND FUTURE 
 
Yasunori Sakurai, Division of Marine Environment and Resources, Graduate School of Fisheries 
Sciences, Hokkaido University, Minato-cho, Hakodate, Hokkaido, 041-8611 JAPAN, 
sakurai@fish.hokudai.ac.jp 
 

The Oyashio shelf region and the seasonally ice-covered areas north of Hokkaido are highly 
productive, supporting a wide range of species including marine mammals, seabirds and commercially 
important species in the western subarctic Pacific. The fishes include gadids, such as walleye pollock and 
Pacific cod, and subarctic migratory pelagic fishes such as chum salmon and pink salmon. It is also an 
important summer feeding ground for subtropical migrants such as the Japanese sardine, Japanese 
anchovy, Pacific saury, mackerels, Japanese common squid, whales and seabirds. This review described 
the past and present changes of the Oyashio ecosystem including oceanography, productivity and some 
key species, such as fish, invertebrates, and marine mammals. The Oyashio ecosystem has shown drastic 
changes in pelagic species abundance or distribution called “species replacements (Kawasaki, 1983)” that 
have been correlated with environmental changes that occurred during 1976/77 and 1988/89 regime shifts 
(i.e., SST, Oyashio Intrusion, and productivity). Sardines were abundant in the Oyashio region during the 
1980s, but there is little information on how they interacted with the more subarctic cold-water species, 
particularly the gadids. During the 1990s, the most abundant subtropical species in the region have been 
Japanese anchovy and Japanese common squid. If carnivorous mackerels invade the Oyashio region in 
the future, as they did in the 1970s, we must consider how they might affect the structure and function of 
the ecosystem. Ecosystem change in the Oyashio region must be considered within the more general 
issues of factors that affect the productivity, “species replacements ” and their recruitment success, such 
as changing environment conditions. Comparative and cooperative studies among marginal marine 
ecosystems in the North Pacific are needed to understand their response to climate change such as the 
effects of their variation in sea ice conditions in the Sea of Okhotsk and vulnerability to intensive 
fisheries. Further, we try to predict the fate of key species on Oyashio ecosystem during the 21st Century 
based on the Global Warning Scenario (IPCC, Intergovernmental Panel on Climate Change) using the 
Earth Simulation System (FRCGC, Frontier Research Center of Global change, Japan). 



KRILL-SEABIRD “HOTSPOTS” IN THE CALIFORNIA CURRENT: SPATIAL ASSOCIATIONS 
AND ECOSYSTEM IMPLICATIONS 
 
Jarrod A. Santora ˡ, William J. Sydeman, and Steve Ralston², ˡ Farallon Institute for Advanced Ecosystem 
Research, www.faralloninstitute.org, PO Box 750756, Petaluma, CA 94975, E-mail:  
jasantora@gmail.com ² Southwest Fisheries Science Center, 110 Shaffer Road, Santa Cruz, CA  94920-
1211 

 
Krill are keystone species in the epi-pelagic food webs of many marine ecosystems worldwide.  

Globally, krill biomass exceeds the biomass of any other marine taxa.  In the California Current large 
marine ecosystem, two primary species of krill, Thysanoessa spinifera, and Euphausia pacifica form key 
trophic linkages between lower and upper trophic levels.  In recent time, obligate krill predators in the 
California Current, Cassin’s Auklet (Ptychoramphus aleuticus) and Blue Whales (Balaenoptera 
musculus) have shown signs of food stress. Thus, action is needed to understand how changes in 
ecosystem function (e.g. climatic forcing) influence trophic dynamics from krill to top predators.  We 
examined the spatial distribution of seabirds and krill patches over 5-years (2002-2006) during May-June 
within the California Current.  Our objective was to develop a strategy for predicting when and where 
krill patches occur on seasonal and annual scales in order to test whether changes in abundance and  
patchiness krill influences where seabirds aggregate.  We used hydro-acoustics to map krill patches while 
observer’s simultaneously mapped seabird distribution during the annual NOAA juvenile Rockfish 
survey.  We found distinctive changes in patch distribution of krill and seabirds during the study period. 
For example, in recent years the distribution of krill patches showed a marked shift from northern to 
southern latitudes.  Our study provides a basis for examining the factors that govern where krill patches 
and foraging seabirds are found throughout the California Current ecosystem.  
 
Krill-seabird “hotspots” in the California current: spatial associations and ecosystem implications 
 
 
 



MASS-1/3 SCALING OF STROKING FREQUENCIES IN GEOMETRICALLY SIMILAR PENGUINS 
 
Katsufumi Sato*, International Coastal Research Center, Ocean Research Institute, The University of Tokyo, 2-
106-1 Akahama, Otsuchi, Iwate, 028-1102, JAPAN, katsu@ori.u-tokyo.ac.jp 
 
 
   In 1949, Dr. Hill predicted that geometrically similar animals move their limbs at the same speed 
independent of body size. If true, the time required for a given movement would increase in direct 
proportion to the linear size of the animals and, therefore, movement frequency would be proportional to 
length-1 or mass-1/3. Recently, animal-borne accelerometers were applied to monitor animals’ movements 
in situ. Comparing stroke frequencies of swimming specialists ranging from 0.5 kg seabirds to 30,000 kg 
whales, dominant stroke cycle frequencies were proportional to mass-0.29. This relationship was close to 
the predicted value of mass-1/3, however, a significant difference was observed (Major Axis Estimation: 
MAE, one slope test; r=0.84, P<0.05). The difference might be due to morphological divergence among 
flying seabirds, penguins, seals and cetaceans. In the present study, stroke frequencies were examined in 
relation to morphological information (girth length, flipper length, flipper area and body mass) of 
penguins (Spheniscidae) such as emperor (n=14, 25 kg), king (n=4, 12 kg), gentoo (n=19, 5.2 kg), Adélie 
(n=6, 3.8 kg), chinstrap (n=10, 3.8 kg), macaroni (n=7, 3.2 kg) and little penguins (n=3, 1.1 kg). 
Geometrical similarity was confirmed in the seven species of penguins, and the dominant stroke cycle 
frequency was proportional to mass-0.33, which corresponds with theoretical prediction (MAE; r=0.06, 
P=0.90). The body masses of penguins are supported by the buoyancy of seawater. As a result, they seem 
to have evolved geometrically similar bodies and move their flippers at the same speed independent of 
body size. 



REPRODUCTIVE STATUS OF SEABIRDS IN SHIKOKU ISLANDS, JAPAN 
 
Shigeho Sato*1, Takahito Yamamoto2, and Tetsuaki Hamada3, 1Shikoku Research Center, Forestry and 
Forest Products Research Institute, 2-915 Asakura-nishimachi, Kochi 780-8077, Japan, 
shigeho@affrc.go.jp; 2Ishidzuchi Fureai-no-sato, 1-25-1 Nakaoku, Saijo, Ehime 793-0214, Japan; 3Toyo 
Denka Kogyo Co. Ltd., 2-2-25 Hagimachi, Kochi 780-8525, Japan 
 
 
   We introduce the reproductive status of seabirds in the Shikoku region, one of the four main islands of 
Japan. There are five species of seabirds breeding in the Shikoku Islands, including Great Cormorant 
(Phalacrocorax carbo sinensis), Streaked Shearwater (Calonectris leucomelas), Black-tailed Gull (Larus 
crassirostris), Little Tern (Sterna albifrons sinensis) and Japanese Murrelet (Synthliboramphus 
wumizusume).  Great Cormorants are increasing in Japan recently. Two or more new colonies were 
discovered in the last ten years and breeding populations in Shikoku have also increased. The Streaked 
Shearwater is distributed throughout the western Pacific Ocean, and breeds on small islands in the 
Shikoku region. The Black-tailed Gull is distributed around Japan with about 100,000 breeding pairs. A 
small number of Black-tailed Gull breed in Shikoku. The population of the Little Tern is estimated about 
10,000 pairs in Japan. There are a lot of unstable colonies in Shikoku. The Japanese Murrelet is an 
endemic species of Japan’s neighboring waters, and populations are estimated at about 6,000 birds. It 
breeds on the small islands southwest of Shikoku. 



UNCHARTED WATERS: THE FIRST FLIGHTS OF FLEDGLING HAWAIIAN ALBATROSSES 
 
Scott A. Shaffer1*, Yann Tremblay1, Michelle A. Kappes1, Elizabeth N. Flint2, John Klavitter3, Barry 
Christenson3, and Daniel P. Costa1; 1 Dept of Ecology and Evolutionary Biology, University of 
California, Santa Cruz, California, USA, shaffer@biology.ucsc.edu; 2 USFWS, NWHI National Wildlife 
Refuge Complex, Honolulu, Hawaii, USA; 3 USFWS, Midway Atoll National Wildlife Refuge, Hawaii, 
USA 
 
 
   When albatross fledglings depart from their nests, they venture to sea with no prior experience and no 
parental guidance. Thus, it is unclear how fledglings know where to find food, what to eat, or even how to 
go about catching food - a phenomenon true of many marine vertebrate species. We documented the first 
flights of 22 fledgling black-footed and 2 Laysan albatrosses tracked from Midway Atoll, Northwest 
Hawaiian Islands in 2006, 2007, and 2008. Using 20-35 gram duty-cycled transmitters attached to 
feathers on the birds' back, we tracked birds for 8 to 126 days, post departure. The duration of tracking 
was quite variable but more than half the birds were tracked for durations greater than two months. The 
initial direction of dispersion ranged from Northwest to Northeast, and was likely facilitated by prevailing 
winds. On average, fledglings traveled 160 km/day, which is considerably slower than adults tracked 
using the same technology. The average maximum distance (i.e. dispersal) from the Atoll was 1,990 km 
and fledglings traveled an average of 9,995 km (max 13,807 km) before transmitters stop reporting 
albatross locations. The distribution at sea was similar to adults tracked over the same time period. The 
information obtained was highly valuable because the initial dispersion behavior, trajectories, and travel 
rates were previously unknown and indicated a consistent east-west pattern similar to adults despite the 
inexperience of the fledglings. 



BETTER BUDGETS: MEASUREMENT OF FORAGING EFFORT REVEALS IMPERIAL CORMORANTS 
SELECT FORAGING CURRENCY WITH DEPTH 
 
Emily L. C. Shepard*1, Rory P. Wilson1, Flavio Quintana2, Augustina Gómez Laich2, 1 Biological 
Sciences, Institute of Environmental Sustainability, Swansea University, Swansea SA2 8PP, UK, 
381601@swansea.ac.uk; 2 Centro Nacional Patagónico (CENPAT)-CONICET, (9120) Puerto Madryn, 
Chubut, Argentina 
 
 
   Time and energy are fundamental currencies in the foraging ecology of diving birds. Birds may 
maximize their foraging success in relation to either time or energy spent, and can alter the currency by 
varying the allocation of time or energy to different phases of the dive (e.g. in travel to and from the 
foraging depth, prey-searching, prey-handling). While time budgets have been widely used to consider the 
allocation of time to the different dive phases, energy costs within dives have not been measured directly, 
even though there is evidence that they vary according to circumstance. Overall dynamic body 
acceleration (ODBA), which correlates linearly with energy expenditure in a number of species, was used 
to estimate foraging costs in male Imperial cormorants (Phalacrocorax atriceps) using animal-attached 
loggers. The duration of all dive phases increased linearly with depth, whereas overall effort per dive 
increased curvilinearly. Derived time and energy costs were used to model the dive behavior that would 
optimize bottom time (where prey are encountered in this species) as a function of (a) dive-cycle duration 
(bottom time per unit time, or TPUT) and (b) dive effort (bottom time per unit effort, or TPUE). Birds 
appeared to maximize TPUE at depths > 25 m, and forage closer to a TPUT-maximizing strategy at 
shallow depths. This was interpreted as a response to depth-related changes in prey availability, as greater 
depths are associated with more profitable prey (measurable by head-mounted transducers e.g. IMASEN 
and acceleration), which, when located, may free birds from time constraints. 



ENERGETIC REQUIREMENT FOR MAINTENANCE IN STREAKED SHEARWATERS 
 
Masaki Shirai*1, Akemi Ushijima2, Maki Yamamoto1, Yasuaki Niizuma2 and Nariko Oka3; 1Graduate 
School of Engineering, Nagaoka University of Technology, Niigata 940-2133, JAPAN, 
masa0633@stn.nagaokaut.ac.jp; 2Laboratory of Environmental Zoology, Faculty of Agriculture, Meijo 
University, Nagoya 468-8502, JAPAN; 3Yamashina Institute for Ornithology, Chiba 270-1145, JAPAN 
 
 

Chick-rearing Streaked Shearwaters (Calonectris leucomelas) have recently been found to repeat long 
distance trips over 1000 km from the breeding sites, probably to perform efficient foraging activities. To 
know their energetic physiology, we studied metabolic rate of Streaked Shearwaters breeding on Sangan-
jima(39°18′ N, 141°59′ E) and Awa-shima(38°28′ N, 139°15′ E), Japan, measuring oxygen consumption 
rates using an open-circuit system with an acrylic chamber kept at 26° and an oxygen analyzer, heart rate 
using electrocardiogram data logger and body temperature using micro logger. Streaked Shearwaters 
increased oxygen consumption rate at night than in day time. Their basal metabolic rate (BMR) was lower 
than that predicted from Ellis and Gabrielsen’s equation for seabirds (2001), and the low BMR was 
considered to be one of the energetic characteristics in shearwater groups. Their daily minimum mass-
specific energy requirement was a mean 0.43 kJ/g/day. Shearwaters (a mean 480 g in body mass) were 
estimated to require at least 32 g of anchovies per day (a major prey of the shearwaters) to meet their 
energy requirement for maintenance, at a digestive efficiency rate of 87%. 



INCUBATION RHYTHM AND EGG NEGLECT IN THE ANCIENT MURRELET 
 
Akiko Shoji* Department of Biology, University of Ottawa, Gendron Hall, 30 Marie Curie, Ottawa ON 
Canada K1N 6N5 CANADA, asasa049@uottawa.ca 
 
    
   We investigated factors influencing variation in incubation shift length and nest attendance patterns of 
Ancient Murrelet (Synthliboramphus antiquus), a nocturnal, burrow-nesting seabird that lays a two-egg 
clutch, at Reef Island in Haida Gwaii, British Columbia between 2007 and 2008. Nest attendance and egg 
neglect were checked daily using knock-down tags and temperature probes to monitor 72-74 nest boxes 
respectively. Complete shifts of up to 30 days were recorded:  the average incubation shift of the pooling 
data for two years was 1.59 ± 0.89 (mean±SD) for 1363 incubation shifts of 74 pairs. In 2008, mean 
incubation shifts undertaken by murrelets were longer than in 2007 (1.51±0.82 days in 2007 and 1.70 ± 
0.97 days in 2008, n = 789, 574 respectively p<0.001). We compared mean shift length of incubators 
between pair members and these values are significantly correlated (n=48).  This suggests that incubation 
shift length is determined, at least in part, by the behaviour of the mate. Successful pairs completed 19.3 ± 
4.5 incubation shifts, range 12 – 27, n=33 (2007), 18.0 ± 3.84 incubation shifts, range 12 – 26 n = 23 
(2008).  Successful pairs temporarily neglected their eggs (2007: range 1 – 3 d, once: 5 (38%), twice: 7 
(54 %), three times: 1 (8 %), n=13; 2008: range 1 – 6 d, once: 5 (25%), twice: 5 (25%), three times: 6 
(30%), fourth: 2 (10%), fifth: 1 (5%), sixth: 1 (5%), n = 20). Our results showed that egg neglect was 
most frequent in the first half of the incubation period, and rare in the second half of the incubation period 
when the investment of the parents has increased. 



BUY LOCAL: CHICK PROVISIONING STRATEGY OF THE JUAN FERNÁNDEZ PETREL 
 
Joanna Smith*1,2, Julia Parrish1 and Michelle Wainstein3, 1University of Washington, Box 355020, 
Seattle, WA, 98195, (2current address: The Nature Conservancy, 1917 First Avenue, Seattle, WA 98101), 
joanna_smith@tnc.org;  3Washington Sea Grant, 3716 Brooklyn Ave NE, Seattle, WA, 98105.  
 
   Complex foraging strategies have evolved in seabirds to allow adults to breed while foraging in 
heterogeneous habitats.  Some Procellariiformes (albatrosses and shearwaters) use a dual foraging 
strategy to maintain adult body weight and feed nestlings by alternating short trips to local, relatively poor 
foraging habitats with long trips to distant, high productivity habitats.  To examine the extent that 
oceanographic conditions influence foraging behaviour during chick provisioning in gadfly petrels, we 
studied Juan Fernández petrels (Pterodroma externa), an endemic seabird in Chile nesting over 700 km 
from high productivity waters.  We measured trip duration, change in adult weight, meal sizes to chicks 
and feeding frequency.  We extrapolated foraging habitats from bird-borne data loggers recording 
temperature, and remote sensing data indicating candidate oceanic habitats.  Juan Fernández petrels did 
not use a dual foraging strategy, and most trips were less than five days.  Although some trips were long 
(14-18 d), adult body condition generally declined after all trips, regardless of length.  Temperature data 
from the loggers indicated that adults primarily used local, warm waters instead of distant, cold water 
masses, which suggests that prey populations near the colony are adequate during reproduction.  At an 
estimated five million birds, Juan Fernández petrels are one of the most numerous Pterodroma species in 
the world, suggesting both high adult survivorship and annual reproductive success.  Future research to 
identify specific foraging locations and the energetic demands of chick rearing will be useful in 
understanding underlying mechanisms for this provisioning strategy. 
 



ALBATROSS POST-BREEDING “HOTSPOTS”: OPTIMAL FORAGING AREAS OR MOLTING 
AREAS…OR BOTH? 
 
Robert M. Suryan*1 and Karen N. Fischer2, 1Oregon State University, Hatfield Marine Science Center, 
2030 S.E. Marine Science Drive, Newport, Oregon 97365, USA, rob.suryan@oregonstate.edu; 2USGS-
Oregon Cooperative Fish and Wildlife Research Unit, Oregon State University, Corvallis, Oregon 97331 
USA. 
 
 
   Albatrosses are well-known for making repeated long-distance flights, often crossing entire ocean 
basins throughout the breeding and non-breeding season. The summer, non-breeding season, however, is 
also a period when North Pacific albatrosses (Phoebastria spp.) molt varying numbers of flight feathers. 
Because flight efficiency of large-bodied albatrosses can be dramatically compromised during molt, 
individuals may theoretically seek regions of higher wind speed to compensate for reduced gliding 
efficiency. Alternatively, individuals could seek regions offering high foraging efficiency irrespective of 
wind speed. During post-breeding satellite tracking and at-sea capture studies of albatrosses in Alaska, we 
found evidence to support the latter - use of relatively low wind speed, yet highly productive, areas during 
molt. Evidence included: (1) extended periods of localized movement at sea, e.g., spending weeks within 
a 100 km radius, (2) extensive flight feather molt, and (3) occurrence in regions of relatively low wind 
speed. Furthermore, some of these “hotspots,” or high use areas, were frequented by many individuals. 
Several of these “hotspots” occurred within passes of the Aleutian Archipelago, which are known to be 
very productive feeding areas for marine organisms. Furthermore, diel tidal influence causes reversing 
current directions within passes where albatrosses could nearly act as passive drifters while remaining 
within productive feeding grounds and, indeed, some tracks resemble such movements. We suggest that 
albatrosses may use specific “molting areas” when undergoing more extensive flight feather replacement. 
These results have important implications for understanding the post-breeding season ecology of 
albatrosses and the conservation of important at-sea habitats. 
 



LEVELS OF PERSISTANT ORGANOCHLORINES IN CASPIAN TERNS AND DOUBLE-CRESTED 
CORMORANTS FROM THE COLUMBIA RIVER BASIN: GOT CONTAMINANTS? FROM WHAT? 
 
Yasuko Suzuki1*, Daniel D. Roby1, Kim Nelson1, Karen Fischer1, Donald E. Lyons1,  and Ken Collis2 , 
USGS Oregon Cooperative Fish and Wildlife Research Unit, Oregon State University, 104 Nash Hall, 
Corvallis OR 97331 USA, Yasuko.Suzuki@oregonstate.edu; 2 Real Time Research, 52 SW Roosevelt 
Ave., Bend, OR 97702 USA 
 
 
   Elevated contaminant levels in fish and piscivorous birds have been reported from the Columbia River 
basin, where large numbers of Caspian Terns (Hydroprogne caspia) and Double-crested Cormorants 
(Phalacrocorax auritus) nest. We measured levels of persistent organochlorines (i.e., polychlorinated 
biphenyls [PCBs]) in Caspian Tern chicks and Double-crested Cormorant chicks from the Columbia 
River estuary and from colonies on the mid-Columbia River in order to evaluate exposure levels of these 
piscivorous birds to environmental contaminants and to infer exposure routes. Contrary to expectation, 
Caspian Tern chicks from the mid-Columbia River had significantly higher concentrations of total PCBs 
of 20 congeners compared to tern chicks from the estuary or cormorant chicks from either the estuary or 
the mid-Columbia River. Because salmonid smolts represent about three-quarters of tern chick diets in the 
mid-Columbia River, a substantially higher proportion than in the diets of tern chicks from the estuary or 
cormorant chicks from either the estuary or the mid-Columbia River, we suspected that salmonid smolts 
have higher PCB levels than other prey fish. Contaminant analysis revealed higher levels of PCBs in prey 
fish from the mid-Columbia River compared to those from the estuary, both for salmonid smolts and for 
resident fish. The highest levels of PCBs among all fish species analyzed, however, were in bass from the 
mid-Columbia River. Nevertheless, hatchery-reared salmonid smolts were the main source of elevated 
PCB body burdens in Caspian Tern chicks from the mid-Columbia River because of the high proportion 
of salmonids in their diet.  



CLIMATE CHANGE IMPACTS ON NORTH PACIFIC MARINE ECOSYSTEM PROCESSES: 
WHAT ARE THE BIRDS TELLING US? 
 
William J. Sydeman*, Farallon Institute for Advanced Ecosystem Research, PO Box 750756, Petaluma, 
CA 94975 USA, wsydeman@faralloninstitute.org 
 
 
   Marine birds are amongst the most numerous and conspicuous of all marine organisms. With numerous 
detailed long-term (>20 year) studies in the North Pacific, including substantial work in Russia, Japan, 
Korea, Canada and the U.S, seabird research is contributing significantly to both understanding and 
planning for climate change impacts in the marine environment. Global climate variability and change is 
affecting marine ecosystems in many unexpected ways.  Seabirds, like other excellent indicator taxa (e.g., 
zooplankton), are revealing, showing range expansions/contractions, changes in phenology, and, 
importantly, that the amplitude and periodicity of ecosystem variability is increasing, all in accordance 
with models of global warming under the IPCC’s 4th Assessment Report (AR4). Unfortunately though, 
seabirds have played virtually no role in previous IPCC assessments, something that the PSG could work 
to change. Another key research question is -- can North Pacific seabirds be used in a prognostic sense 
relative to physical signals of global climate change?  If so, predictive capabilities could elevate seabirds 
in the international marine science and climate change communities. Due to the rapid responses of 
seabirds to remote environmental variability, this is possible. A grand challenge, however, remains in 
“translational science”, i.e., the synthesis and art of effective communication of seabird-based messages 
in the international research-policy arena. Ultimately, it may be our ability (or inability) to communicate 
to non-technical audiences that may limit the role that seabirds play in this critical societal issue. 
 



DEVELOPMENT OF FLIGHT BEHAVIOR OF HAND-RAISED GREAT CORMORANTS USING 
GPS DATA LOGGERS 
 
Tadashi Tajima*¹, Sachiho Sasaki², Yukiko Inoue³,Hidenori Fujii⁴,Yasuaki Niizuma⁴, and Ken Yoda⁵, 
1Department of Natural Science Informatics, Nagoya University, Furo-cho,Chikusa-ku, Nagoya 464-
8601, Japan, tajima.tadashi@f.mbox.nagoya-u.ac.jp; ²Department of Animal Science, Teikyo University 
of Science and Technology, Yamanashi, 409-0193, Japan; ³Division of Marine Bioresources and 
Environmental Science, Graduate School of Fisheries Sciences, Hokkaido University,Hakodate 041-8611, 
Japan; 4Laboratory of Environmental Zoology, Faculty of Agriculture, Meijo University,Tenpaku-
ku,Nagoya 468-8502,Japan.5Graduate School of Environmental Studies, Nagoya University, Furo-
cho,Chikusa-ku, Nagoya 464-8601, Japan 
 
 
   Some seabirds have long post-fledging care periods (e.g. frigatebirds, boobies, cormorants). They are 
expected to acquire efficient flying and foraging skills during this period. However, it is difficult to record 
their behavior because hatchlings move freely after fledging. In this study, we raised seven great 
cormorants (Phalacrocorax carbo), post-fledging care period of about 50 days) as surrogate parents. 
After fledging, they made a round-trip between their nest and us. We attached GPS data loggers on two of 
them after fledging to record their movement. We obtained 13 GPS tracking data from one of these birds, 
and GPS data allowed us to examine the flight route of great cormorants at the sampling interval of 0.25 
seconds. During 10 days after fledging, the bird moved within approximately 350 m from its nest and it 
foraged at a small pond (10500 m2). After 31 days of fledging, it traveled 6 km from the nest and seemed 
to start to forage at a large pond (73000 m2) and a river. This indicates that great cormorants gradually 
acquired their flight skill to find foraging grounds during the post-fledging care period. 



HAZARDOUS CHEMICALS ASSOCIATED WITH MARINE PLASTICS AND THEIR POTENTIAL 
TRANSFER TO SEABIRDS 
 
Hideshige Takada*1, Hisashi Hirai1, Yuko Ogata1, Arisa Nakazawa1, Mai Miyazaki1, Rei Yamashita2, 
Daisuke Ochi2, Yutaka Watanuki2, 1Laboratory of Organic Geochemistry (LOG), Tokyo University of 
Agriculture and Technology, Fuchu, Tokyo 183-8509, JAPAN, shige@cc.tuat.ac.jp; 2 Fisheries Sciences, 
Hokkaido University, Hakodate 041-8611, JAPAN 
 
 
   The amounts of marine plastics have been increasing due to expanded production of plastics and their 
persistence. Ingestion of marine plastics by various kinds of seabirds was reported. Our analysis 
demonstrated that marine plastics (resin pellets and plastic fragments) contain hazardous chemicals 
including polychlorinated biphenyls (PCBs), hydrocarbons (e.g., PAHs), organochlorine pesticides 
(DDTs, HCHs), flame retardants (e.g., PBDEs), phenolic endocrine disruptors (e.g., alkylphenols and 
bisphenol A), at concentrations from sub ng/g to µg/g. Some of these compounds are added during 
plastics manufacture, while others adsorb from the surrounding seawater. Concentrations of hydrophobic 
contaminants adsorbed on plastics showed distinct spatial variations reflecting global pollution patterns. 
To examine the transfer of contaminants from plastic to seabird, we conducted a field experiment in 
which chicks of Streaked Shearwater (Calonectris leucomelas) were fed with contaminated plastic resin 
pellets. To monitor time-trend of contaminant concentrations in seabird, non-invasive monitoring method 
by using preen gland oil was developed (Yamashita et al., 2007). The PCB concentrations in preen gland 
oil increased in the early stage of the experiment for the plastic-feeding setting, whereas no such increase 
was observed for control, suggesting that plastic-derived PCBs were transferred to the biological tissue of 
the seabird. However, the difference between the plastic-feeding chicks and the control was not 
statistically significant. The indefinitive results were due to exposure of the seabird to biomagnified PCBs 
through natural foodweb. Global contamination of seabirds with organo-chlorines were also suggested 
through the analysis of preen gland oil collected from Antarctic Penguin (e.g., Pygoscelis papua).  
 
 
 



COUNTING AND BANDING OF SAUNDERS' GULL AT BREEDING COLONIES IN LIAONING 
SHUANGTAIHEKOU NATIONAL NATURE RESERVE IN CHINA 
 
Masayoshi Takeishi*1 (takeishi@kmnh.jp), Hiroto Okabe2, Kiyoaki Ozaki3, Shigemoto Komeda3, Shin-
ichi Hanawa4, Li Yuxiang5, Qiu Yingjie6, Hou Yunqiu7, and Yuiti Ono1; 1Kitakyushu Museum of Natural 
History and Human History, Fukuoka 805-0071, JAPAN; 2Kyushu Environmental Evaluation 
Association, Fukuoka 813-0004, JAPAN; 3Bird Migration Research Center, Yamashina Institute for 
Ornithology, Chiba 270-1145, JAPAN; 4WWF Japan, Tokyo 105-0014, JAPAN; 5Liaoning 
Shuangtaihekou National Nature Reserve Management, Panjin 124010, P.R.CHINA; 6Liaoning Province 
Wildlife Conservation Association, Shenyang 110036, P.R.CHINA; 7National Bird Banding Center of 
China, P.O.Box 1928, Beijing 100091, P.R.CHINA 
 
 
   The Saunders' Gull (Larus saundersi) is designated as Vulnerable in the IUCN Red List. We 
investigated the gull at one of the breeding sites in China and at a wintering area in Japan from 1996 to 
present. We counted the number of adult gulls at all breeding colonies in the Liaoning Shuangtaihekou 
National Nature Reserve (40deg. 50.9min. N. 121deg. 35.0min. E) in Northeast China in late June, just 
prior to fledging, yearly since 1996. The number of adults counted at the colonies from 1996 to 2008 were 
as follows; 2,150, 1,600, 2,370, 2,320, 2,490, 3,210, 5,020, 2,930, 4,250, 4,670, 5,730, 6,630, 6,770. 
During this period, salt marshes suitable for breeding were almost reclaimed as shrimp ponds or reed 
ponds. All colonies in the reserve were situated in the reclaimed lands surrounded by banks in June 2008. 
We banded adults and juveniles using leg-flags at breeding colonies in LSNNR since 1996 to present. 
Banded gulls were found at tidal flats and river mouths in Japan during late October and early April. 
From 1996 to 2005, we banded 31 adults and 1,594 juveniles in LSNNR. One hundred and forty-six gulls 
were resighted in Japan. From the records of the occurrence of those gulls in Japan, annual survival rates 
were estimated at 71.0% for first-winter gulls and 79.3% for adult gulls. 



DOES THE POPULATION CHANGE OF PINK SALMON IMPACT THE BODY CONDITION OF 
SHORT-TAILED SHEARWATERS IN THE BERING SEA? 
 
Kanako Toge*1, and Yutaka Watanuki1, Graduate School of Fisheries Sciences, Hokkaido University, 
Hakodate 041-8611, Japan. *k-toge@fish.hokudai.ac,jp  
 
 
   Primary production and prey availability in the Bering Sea highly changed annually. These annual 
changes in production may control the survival of the top predators.  The abundance of Pink salmon 
(Oncorhynchus gorbuscha) oscillates biennially and may cause a similar oscillation in the abundance of 
the prey resources. In summer around the Bering Sea, distributions of pink salmon (Oncorhynchus 
gorbuscha) and short-tailed shearwater (Puffinus tenuirostris) overlap, and it is expected that they share 
the same prey species. Therefore, the body condition of shearwaters may be poor in years when there is 
an abundance of pink salmon. However, there are few studies of the comparison of prey species with such 
higher-ranked predators. We examined the relationship between the annual mean body condition of 
shearwaters and the abundance of pink salmon in the Bering Sea. This study examined the relationship 
between the quantity of the pink salmon fishery and the body condition of shearwaters from the research 
(gill-net) on the Wakatake maru, from June to July, 2003-2008. There was a significant positive 
relationship between fat levels of the shearwaters and the abundance of pink salmon from 2003 to 2008. 
Though direct comparison is lacking, this study suggested that pink salmon and shearwaters might be 
competing for prey. 
 



DOES YOLK TESTOSTERONE MODIFY SIBLING COMPETITION? 
 
Naoki Tomita*1, Hidetsugu Sakai2, Megumi Sato2, Mariko Hisaka1, and Masaoki Takagi1, 1Graduate 
School of Science, Osaka City University, 3-3-138 Sugimoto, Sumiyoshi-ku, Osaka, 558-8585, Japan, 
tomita@sci.osaka-cu.ac.jp; 2School of Dentistry, Nihon University, 1-8-13 Suruga-dai, Kanda, Chiyoda-
ku, Tokyo, 101-8310, Japan 
 
 
   Maternal effects provide an adaptive phenotypic response to environmental variation, with consequent 
effects on variation in offspring fitness. Hatching asynchrony creates an age and size hierarchy within a 
brood, and is associated with reduced growth or survival of later-hatched nestlings. Mothers are therefore 
assumed to adjust their investment to eggs in relation to the laying order, such as egg size or yolk 
androgen. To examine the effects of yolk testosterone on growth of last-hatched chicks in 2-egg clutches, 
and to elucidate the possible fitness consequences of maternal effects, I investigated the relationship 
between yolk testosterone and laying order, and then tested the effects of the difference in yolk 
testosterone and egg mass, hatching pattern, and sex of chick on the growth of each chick in 2-egg 
clutches in Black-tailed gull (Larus crassirostris). In Black-tailed gulls, egg size decreases with laying 
order, and hatching patterns are synchrony or asynchrony. Yolk testosterone concentration increased with 
laying order. In the non-competitive situation (only one chick hatching from a 2-egg clutch), the 
asymptotic body mass of males significantly increased with the higher concentration in yolk testosterone, 
whereas that of females decreased. In the competitive situation (two chicks hatching from a 2-egg clutch), 
the growth rate of last-hatched female chicks significantly decreased with the greater difference in egg 
mass, whereas that of males was not affected by the difference in egg mass. This study indicated the sex-
specific effect of yolk testosterone on chick growth. We suggest that adult females could adjust sibling 
competition with yolk testosterone. 



MARK-RECAPTURE ANALYSIS OF SURVIVAL, ENCOUNTER PROBABILITY, AND 
RECRUITMENT OF LAYSAN ALBATROSS ON OAHU 
 
Eric A. VanderWerf*1, and Lindsay C. Young 2, 1Pacific Rim Conservation, 3038 Oahu Avenue, 
Honolulu, HI 96822 USA, ewerf@hawaii.rr.com; 2Ecology, Evolution and Conservation Biology 
Program, Department of Zoology, University of Hawaii, Honolulu, HI 96822, USA 
 
 
   We used mark-recapture models in program MARK to estimate annual survival and encounter 
probability of adult Laysan Albatross on Oahu, and we examined juvenile survival and recruitment from 
1995-2008. We grouped birds by sex and used multi-state models to estimate survival and encounter 
probability for breeders, non-breeders, and pre-breeders, and the transition probabilities between these 
states. Survival was higher in non-breeders (0.989±0.036) than breeders (0.969±0.013), suggesting there 
was a cost to reproduction. Encounter probability was high in breeders (0.94±0.03) and also surprisingly 
high in non-breeders (0.57±0.07). Transition probability was higher in non-breeders (0.40±0.04) than 
breeders (0.16±0.03), indicating population increase, which agrees with annual colony growth of 27% 
from census data. Survival of breeding females (0.988±0.014) was higher than survival of breeding males 
(0.939±0.028). Females were more likely to skip a year of breeding (0.18±0.04) than males (0.13±0.05), 
and this may partly account for lower survival of males, though causes of higher male mortality warrant 
further investigation. Non-breeding females were more likely to become breeders (0.44±0.06) than were 
non-breeding males (0.33±0.06), which can be explained by the unusually high occurrence of female-
female pairs in this colony. Juvenile survival was 46%. Age at which birds first returned to the colony 
was 4.82±0.24 years (range 2-9). Age at first breeding was 8.33±0.33 years (range 7-9). Laysan Albatross 
colonies on Oahu are small and accessible, allowing complete censuses of breeders and non-breeders and 
estimation of parameters that are often difficult to measure, and may prove useful for understanding 
demography of larger colonies. 
 



CLIMATE CHANGE AND WINTER DISTRIBUTION OF ALCIDS IN THE NORTHWEST 
ATLANTIC 
 
Richard R. Veit, Biology Department, College of Staten Island, 2800 Victory Boulevard, Staten Island, 
NY 10314, USA. veitrr2003@yahoo.com  
 
   Dramatic southward incursions of alcids, especially Common Murre Uria aalge, Razorbill Alca torda 
and Dovekie  Alle alle, along the northeastern coast of the United States have occurred with increasing 
frequency since 1990.  The timing of these southward incursions coincides with a shift in the North 
Atlantic Oscillation (NAO) Index from predominantly negative to predominantly positive values.  There 
is strong evidence from both sides of the Atlantic that shifts in NAO index are correlated with changes in 
abundance and community structure of phyto- and zooplankton.   I use data on alcid abundance collected 
from coastal vantage points in New England to show correlation with NAO values.  Population increase 
and range expansion may be a factor in the southward surge of Razorbills and Common Murres to New 
England, but the observed change in winter abundance seems disproportionately large.  Instead, the most 
parsimonious explanation for these changes is a recent change in oceanic climate and pelagic 
communities as expressed by NAO. 
 



COMPENSATORY RECRUITMENT BY NON-BREEDING SEABIRDS: IMPLICATIONS FOR 
ASSESSING THE IMPACT OF OIL POLLUTION 

 
Stephen C Votier*1, Ben J. Hatchwell2, Daniel Oro3 and Tim R. Birkhead2, 1Marine Biology & Ecology 
Research Centre, School of Biological Sciences, University of Plymouth, Plymouth PL4 8AA, UK 
stephen.votier@plymouth.ac.uk; 2Department of Animal and Plant Sciences, University of Sheffield, 
Sheffield S10 2TN, UK, 3Population Ecology Group, IMEDEA (CSIC-UIB), Miquel Marquès 21, 07190 
Esporles, Mallorca, Spain 
 
 
   In long-lived animals with delayed maturity, the non-breeding component of the population may play an 
important role in buffering the effects of environmental perturbations – mortality of the breeding 
population may be offset by increased recruitment of non-breeders. Colonial seabirds are long-lived and 
typically spend several years as a non-breeder before recruiting to breed, yet because they spend much of 
this period at sea, we understand little about their impact upon recruitment. Here we use multi-state 
capture-mark-recapture techniques to analyse a long-term dataset of individually identifiable common 
guillemots (Uria aalge) to assess factors influencing their two-stage recruitment process. In years 
following four major oil spills, non-breeder recruitment was almost double that compared with non oil-
spill winters. Recent work from this colony indicates a doubling of adult mortality associated with oil 
pollution events despite no change in population size. Therefore a likely interpretation of these results is 
that the non-breeding component of the population has the capacity to buffer the effects of environmental 
change. 



ABUNDANCE DYNAMICS OF COLONIAL SEABIRDS ON SOUTH KAMCHATKA 
 
Peter S. Vyatkin, Kamchatka Branch of Pacific Institute of Geography FED RAS, Partyzanskaya, 6, 
Petropavlovsk-Kamchatsky, 683000 Russia, ps.vyatkin@mail.ru 

 
 
The abundance of 12 species of colonial seabirds was studied on south Kamchatka from 1972-2007. 

Fulmarus glacialis were found nesting only on Utashud Island. Eighty fulmar pairs were recorded in the 
colony in 1995 and 20 pairs in 2007. Phalacrocorax pelagicus nests throughout the coast of south 
Kamchatka. In 1972, 2000 pairs of this species were recorded, its numbers were reduced to 200 pairs in 
1983 and in 2007. Phalacrocorax urile was first recorded in 1972. In 1983, its abundance here increased 
to 2200 pairs. During the 1980s, most colonies of this species disappeared. In 2007, little growth of Ph. 
utile numbers was recorded (182 pairs). Larus schistisagus are abundant on south Kamchatka: 5900 pairs 
nested here in 1983, 4100 pairs – in 2007. The only colony of Rissa tridactyla occurs on Utashud Island 
(80-85 pairs).  Small colonies of Cepphus columba occurred in 1983 and in 2007 (80 pairs and 73 pairs 
respectively). Cepphus carbo nests only on the southeast coast: 8 pairs were counted here in 1983. Two 
guillemot species (Uria lomvia, U. aalge) occur only on Utashud Island. There were 2000 pairs of these 
species in 1983, 8000 pairs in 1995, 3000 pairs in 2007. The only colony of Synthliboramphus antiguus 
was recorded in 2001 on Utashud Island, 2500 pairs nested here in 2007. Lunda cirrhata numbers were 
estimated in 1983 and 2007 on south Kamchatka at 2500 and 2700 pairs respectively. Small colonies of 
Fratercula corniculata occur along the Kamchatka coast (50 - 60 pairs).  



ANIMAL-BORNE CAMERAS SHOW INTERACTIONS AMONG SEA-ICE, KRILL AND 
FORAGING PENGUINS 

 
Shinichi Watanabe*1, Akinori Takahashi 2, Yasuhiko Naito2, Nobuyuki Miyazaki3, and Philip N. Trathan4, 
1Department of Marine Bio-Science, Fukuyama University, Fukuyama, Hiroshima, 729-0292 Japan, 
watanabe@ma.fuma.fukuyama-u.ac.jp; 2National Institute of Polar Research, Itabashi, Tokyo, 173-8515 
Japan; 3Ocean Research Institute, The University of Tokyo, Nakano, Tokyo, 164-8639, Japan; 4British 
Antarctic Survey, Cambridge, CB3 0ET, UK 

 
 
Many Antarctic seabirds prey on krill. Distribution of krill varies in relation to changing ocean 

environment such as sea-ice conditions. In particular, the vertical distribution of krill probably changes in 
areas where sea-ice conditions change dynamically due to wind or current flow conditions. In such 
situations, predators may adjust their feeding behaviour in relation to changing krill distribution. In this 
study, we investigated how krill distribution affects the foraging behaviour of Pygoscelis penguins. 
Animal-borne camera loggers were used to examine the relationships among sea-ice conditions, the depth 
distribution of krill, numbers of other birds encountered, and the diving depth of Adélie and chinstrap 
penguins. From December 2007 to January 2008, we attached the loggers on the backs of 3 Adélie and 9 
chinstrap penguins, which recorded an image every 4 seconds and diving depth every second during 
foraging trips. During the study period, sea-ice conditions around the island greatly changed, probably 
due to changing sea current and wind direction. As the rate of encounter with pack-ice at the sea surface 
increased, the depth distribution of krill and the diving depth of penguins tended to be shallower. In 
addition, the rate of encounter with other birds was relatively low when penguins dove at shallower 
depths. It was also observed that birds aggregated and fed on krill when penguins dove relatively deep. 
These results suggest that sea-ice conditions at the foraging habitat of penguins affect the depth 
distribution of krill, which in turn affect the foraging behaviour of penguins. 

 



SCALING OF SWIM SPEED IN FREE-RANGING SEABIRDS, MARINE MAMMALS, AND SEA 
TURTLES 
 
Yuuki Watanabe, National Institute of Polar Research, 1-9-10, Kaga, Itabashi, Tokyo 173-8515, Japan, 
watanabe.yuuki@nipr.ac.jp 
  
 
   It seems obvious that large animals swim faster. However, recent studies using animal-borne data 
loggers showed that sperm whales weighing 16 tons swim only at 1.8 m s-1, which is close to the records 
of penguins weighing only 3 kg. Does it mean that swim speed is independent of body size? 
Alternatively, do birds swim faster than mammals when size effect is taken into account? To answer this 
question, we collected swim speed data of free-ranging diving animals including 14 species of seabirds, 9 
species of marine mammals, and 3 species of sea turtles, from both published and unpublished works. In 
each group, swim speed increased slowly with body mass, with a power of approximately 0.1.  This 
gentle slope can be explained by a simple energetic model. When size effect is taken into account, marine 
mammals swam faster than sea turtles, and seabirds swam even faster. The difference in swim speed 
between marine mammals and sea turtles can be explained by the difference in basal metabolic rate, 
which is higher in mammals than reptiles. However, the highest speed in seabirds can not be explained by 
the energetic model. Because seabirds are generally smaller than marine mammals and sea turtles, they 
experienced lower Reynolds number of 5×105-2×106, where transition of flow pattern and hence changes 
in drag coefficient are expected. We suggest that this flow transition affects swim speed of seabirds. 



EFFECTS OF CHANGES IN GARBAGE MANAGEMENT SCHEMES ON GLAUCOUS GULL DIET 
IN BARROW, ALASKA 
  
Emily L. Weiser*1 and Abby N. Powell2, 1Department of Biology and Wildlife, University of Alaska 
Fairbanks, PO Box 756100, Fairbanks, AK 99775 USA, ftelw@uaf.edu; 2U. S. Geological Survey, 
Alaska Cooperative Fish and Wildlife Research Unit, PO Box 757020, Fairbanks, AK  99775 USA. 
 
 
   Glaucous Gulls (Larus hyperboreus) are major predators in northern Alaska and may be affecting 
threatened or declining species of birds.  Gulls are believed to benefit from anthropogenic foods, but it is 
not known to what extent this may affect their diet, populations, or impacts on other species.  We describe 
Glaucous Gull diet before and after a change in garbage management in Barrow, Alaska.  Prior to August 
2007, garbage was deposited at a landfill and covered with earth; afterwards, refuse was incinerated 
before the ashes were deposited in a new landfill.  While hundreds of gulls had previously been recorded 
at the old landfill, we observed no more than 70 gulls at a time at the new landfill in summer 2008.  Gulls 
continued to feed at dumpsters at the old landfill, where garbage was staged before incineration.  The 
reduced access to garbage was reflected in the diet of gulls loafing in and around Barrow.  Garbage was 
present in 40% of the regurgitated pellets we collected in those areas in 2007; it was present in 
significantly fewer pellets in 2008 but still made up a substantial portion of the gulls’ diet.  This indicates 
that while the change in garbage management had some effect, it was not sufficient to eliminate the 
potential benefit to gulls.  That benefit may enhance gull survival, and the resulting gull population 
growth could detrimentally affect the gulls’ natural prey species.  This potential effect will be an 
important consideration as oil and gas exploration and development continue in northern Alaska.  



FISHERIES DISCARDS AS FOOD FOR SEABIRDS: FAST FOOD, JUNK FOOD, OR HEALTH 
FOOD? 
 
Lisa Wickliffe1, Elena Sachs1, and Patrick Jodice*2,1Department of Forestry and Natural Resources and 
South Carolina Cooperative Fish & Wildlife Research Unit, Clemson University, Clemson, SC 29634, 
USA; 2USGS South Carolina Cooperative Fish & Wildlife Research Unit and Department of Forestry and 
Natural Resources, Clemson University, Clemson, SC 29634, USA, pjodice@clemson.edu 
 
 
   Population dynamics of seabirds have been linked to availability of bycatch discarded from commercial 
fishery operations. South Carolina supports a substantial commercial shrimping industry that operates 
primarily in inshore waters where locally breeding Brown Pelicans (Pelecanus occidentalis), Laughing 
Gulls (Larus auritus), Royal Terns (Sterna maxima), and Sandwich Terns (Sterna sandvicensis) forage. 
We examined the relative abundance of these seabirds at shrimp trawlers during the breeding season, 
measured the consumption fate of fish species collected as bycatch and subsequently discarded, and 
measured the energy density and proximate composition of these discarded items. Trawlers were attended 
regularly by all four locally-breeding seabirds out to 30 km from colonies. Laughing Gulls were the most 
frequently observed followed by brown pelicans, royal terns, and then sandwich terns. Brown pelicans 
consumed more discards than predicted based on their frequency while the other species each consumed 
fewer discards than predicted based on their frequency. Seabirds selected smaller items compared to 
larger items, and selected benthic fish that typically would not be available to this suite of seabirds. 
Energy density of common discards ranged from 2.9 – 4.1 kJ/g wet mass and there appeared to be no 
difference in the energy density of the pelagic or demersal fish we measured. Our data suggest that all 
four locally breeding seabirds forage at trawlers frequently enough that changes in the size of the shrimp 
fleet would have the potential to affect their foraging ecology.   



LINKING ENERGY WITH STRATEGY: A PENGUIN PERSPECTIVE ON FORAGING 
 
Rory Wilson, School of the Environment and Society, Swansea University, UK 
R.P.Wilson@swansea.ac.uk) 
 
   
   One of the difficulties of assessing optimality in animal strategies resides in deciding on which currency 
is most appropriate. Judicious energy use is, however, presumed to be a major driver in driving strategy 
although until recently it has been considered impossible to derive estimates of short-term energy 
expenditure in free-living animals. Based on promising ground-truthing on 10 widely-differing species, 
this work uses a new metric, Overall Dynamic Body Acceleration (ODBA) as a proxy for energy 
expenditure and presents data on Magellanic Penguin (Spheniscus magellanicus) foraging derived from a 
new tag, the 'Daily Diary'. The work considers how derived energy expenditure is modulated by dive 
speed, descent/ascent angle and depth-related changes in buoyancy in a general sense, but also how these 
parameters interact to produce costs for prey capture according to pursuit path. Finally, I consider how the 
number and types of prey taken, each species with its own particular escape response, modulate factors 
that we have been examining for many years such as dive and surface pause duration. 
 



SEABIRDS IN THE STOMACH CONTENTS OF BLACK RATS (RATTUS RATTUS) ON 
HIGASHIJIMA, THE OGASAWARA ISLANDS 
 
Tatsuo Yabe*1, Takuma Hashimoto 2, Masaaki Takiguchi 2, Masanari Aoki 2, and Kazuto Kawakami3, 1Rat 
Control Consulting 1380-6 Fukuda, Yamato 242-0024 Japan, rccty@js8.so-net.ne.jp, 2Japan Wildlife 
Research Center, 3-10-10 Shitaya, Taito-Ku 110-8676, Japan, 3Forestry and Forest Products Research 
Institute, 1 Matuunosato, Tsukuba, Ibaraki 305-8687, JAPAN 
 
  
   We found fragments of seabirds in the stomach contents of black rats (Rattus rattus) on a 28 ha 
uninhabited island, Higashijima, the Ogasawara (Bonin) Islands, southern Japan. Meat and feathers of 
seabirds (estimated to be Bulweria bulwerii or Procellariidae) were found in 16 stomachs or 36% of 44 
rats caught in live traps. This is evidence that black rats preyed on seabirds. 



EVIDENCE OF DOMINANT PARASYMPATHETIC NERVOUS ACTIVITY OF GREAT 
CORMORANTS. 
 
Maki Yamamoto1*, Akiko Kato2, Yan Ropert-Coudert3, Masayoshi Kuwahara4, Shinichi Hayama5, and 
Yasuhiko Naito2; Department of Bioengineering, Nagaoka University of Technology, 11603-1 
Kamitomioka, Nagaoka, 9402188, Japan, umiushi@vos.nagaokaut.ac.jp; 2National Institute of Polar 
Research, 1-9-10 Kaga, Itabashi, Tokyo 1738515, Japan, 3Institut Pluridisciplinaire Hubert Curien UMR, 
7178, DEPE, 23 rue Becquerel 67087 Strasbourg, France, 4 Department of Comparative Pathophysiology, 
Graduate School of Agriculture and Life Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo, 
Tokyo 1138657, Japan, 5 Department to Veterinary Science, Nippon Veterinary and Life Science 
University, 1-7-1 Kyonan, Musashino 1808602, Japan. 
 
 
   The characteristics of autonomic nervous activity were examined on captive great cormorants 
Phalacrocorax carbo hanedae, using a power spectral analysis of heart rate variability. Heart rates were 
calculated from recordings of the electrocardiograms of the birds via embarked data loggers. We 
investigated the effects of autonomic nervous blockade using the indices of autonomic nervous activity 
such as high frequency (0.061-1.5 Hz) component, low frequency (0.02-0.060 Hz) component and the 
low frequency power component to high frequency power component ratio. Resting heart rate (85.5 ± 6.1 
bpm) was lower than the intrinsic heart rate (259.2 ± 15.3 bpm). The heart rate drastically increased after 
the injection of parasympathetic nervous blockade, on the other hand, it slightly decreased after the 
injection of sympathetic nervous blockade. The sympathetic, parasympathetic and net autonomic nervous 
tones calculated from heart rate with and without autonomic nervous blockade were 40.9 ± 27.6%, -44.5 
± 7.4% and -29.5 ± 9.0%, respectively. The effect of the parasympathetic nervous blockade on low 
frequency and high frequency power was greater than that of the sympathetic nervous blockade. Those 
data suggested that the parasympathetic nervous activity was dominant for great cormorants. Such a feat 
may allow cormorants in the wild to increase their heart rate drastically during flapping flight or 
recovering from diving. 



FORAGING RANGES OF STREAKED SHEARWATERS IN RESPONSE TO THE SEASONAL 
ENVIRONMENTAL CHANGES IN THE KUROSHIO-OYASHIO TRANSITION REGION, 
NORTHWESTERN PACIFIC 
 
Takashi Yamamoto*1, Akinori Takahashi1,2, Nobuhiro Katsumata3, Katsufumi Sato3, Nariko Oka4, Philip 
N. Trathan5, 1Department of Polar Science, The Graduate University for Advanced Studies, Itabashi, 
Tokyo, Japan, taka.y@nipr.ac.jp; 2National Institute of Polar Research, Tokyo, Japan; 3International 
Coastal Research Center, Ocean Research Institute, The University of Tokyo, Otsuchi, Iwate, Japan; 
4Yamashina Institute for Ornithology, Abiko, Chiba, Japan, 5British Antarctic Survey, Cambridge, UK. 
 
 
   Streaked shearwaters (Calonectris leucomelas) are a pelagic seabird breeding on islands in the northwestern 
Pacific. Their main breeding colonies are located along the Kuroshio-Oyashio transition region, the Pacific side of 
northern Japan. From spring to summer, sea-surface temperatures (SST) of this region change dramatically; SSTs 
become warmer from south to north. Anchovy, a major prey of streaked shearwaters, is often found in relatively 
narrow temperature ranges (12-15 C). Therefore, we hypothesized that streaked shearwaters may adjust their 
foraging ranges in response to the seasonal changes in SST to follow Anchovy movement. To examine this, we 
studied streaked shearwaters breeding on two colonies at the northern or southern part of the Kuroshio-Oyashio 
transition region: Sangan island (39˚18΄N, 141˚58΄E) and Mikura island (33˚86΄N, 139˚62΄E). We attached 
Global Location Sensor loggers on 48 (Sangan) and 16 (Mikura) shearwaters to obtain bird position and activity 
data. The results showed that the shearwaters from both colonies mainly used two areas: 1) the area around each 
breeding colony and 2) the area with SST of 13-16 C. Shearwaters consistently used similar SST ranges (13-16 C) 
from spring to summer, despite the seasonal increase in SSTs in this region. The results also showed the sex-
specific differences in foraging ranges: males foraged around the breeding colony more frequently than females 
during pre-laying period. Our results suggest that streaked shearwaters adjust their foraging ranges in response to 
the seasonal changes in the marine environment of the Kuroshio-Oyashio transition region and to the sex 
differences in breeding duties. 



THE EFFECTS OF PLASTIC RESIN PELLETS EXPOSURE TO PCBs IN STREAKED SHEARWATER 
CHICKS (Calonectris leucomelas)  
 
Rei Yamashita*1,2, Hideshige Takada2, Daisuke Ochi1, and Yutaka 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 (LOG), Tokyo University of Agriculture and Technology, 3-5-8, Saiwai, 
Fuchu, Tokyo 183-8509, JAPAN 
 
 
During the early 1970’s, existence of widespread plastic pollution of oceanic waters was discovered, and plastics 
were reported from gut content samples of seabirds. However, study of the effects of ingested plastics, especially, 
adverse effects caused by toxic chemicals in the plastics (e.g. Polychlorinated Biphenyls; PCBs) has limited. To 
examine the transfer of contaminants from plastic to seabird, we fed chicks of Streaked Shearwater (Calonectris 
leucomelas) with contaminated plastic resin pellets, Eight 40 day old chicks were used for the experiment. Among 
them, 5 individuals were fed with polyethylene resin pellets collected from Kasai seaside park in Tokyo Bay that 
contained significant amounts of PCBs. Forty pellets (~1 g) were mixed with the Japanese sand lance (Ammodytes 
personatus) at the beginning of the experiment (Day-0) and fed to each of the five chicks. As a control, 3 
individuals were fed with the Japanese sand lance without plastic resin pellets. The fish was fed to each chick 
daily (~10 to 120 g-wet). The experiment continued for 42 days. Every 7 days preen gland oil was collected from 
the live chicks. The PCB concentrations in preen gland oil increased in the early period (Day-0 to Day-7) in the 
plastic-feeding group, but did not in the control group. This suggests that potential effects of fed-pellet-derived 
PCBs could be observed in the early period of the experiment. However, the difference between the plastic-
feeding group and control group was not statistically significant. The indefinite results were due to exposure of 
the seabird to biomagnified PCBs through foodweb. 
 
 
 
 
 
 
 
 
 



  
THE EFFECTS OF INGESTED PLASTIC DEBRIS ON SEABIRDS IN THE NORTH PACIFIC 
OCEAN 
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The ingestion of plastic debris by seabirds has become widespread during the last four decades. Ingested plastic 
debris may have some adverse effects on seabirds: physical damages (blockage of the intestinal tract, reduction of 
food consumption), and chemical damages caused by toxic substances in the plastics (e.g. Polychlorinated 
biphenyls; PCBs). We investigated the plastics ingested by seabirds, which were accidentally caught during 
experimental fishing in the North Pacific in 2003 and 2005. Of the 137 individual seabirds inspected, 105 were 
found to have ingested plastics. Mean number and mass of plastics found in the stomach of short-tailed 
shearwater Puffinus tenuirostris, which is the most abundant species in the sample, were 15.1 pieces and 0.29 g 
per bird, respectively. These values were relatively higher than recent studies. Body condition did not differ 
between the birds ingesting plastic and those that did not in short-tailed shearwaters (two-tailed t-test t=2.09, 
P=0.28). Total PCB concentrations in abdominal adipose of short-tailed shearwaters ranged from 45 to 530 ng/g 
lipid. We observed a weak positive relationship between the ingested plastic mass and total PCB concentrations 
(r=0.48, P=0.12, n=12).  Although we did not find direct evidence suggesting that the amount of plastic in the 
stomach affected the body condition of the shearwaters, the effect of toxic chemicals on bird physiology should 
be investigated for the effect of plastic debris on seabirds. 
 



SURVEY OF THE MARINE SPECIES AROUND THE MATSU TERN PROTECTED AREA: THE 
FORAGING AREA OF CHINESE CRESTED TERN 
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   The study area includes eight unmanned islets of Matsu, the surrounding intertidal zones and their low 
tidal lines extending 100 meters out to sea. This comprises the entire Matsu Tern Protected Area, which 
encompasses about 60 hectares.  In 1999, the Area was designated by the government of Taiwan, ROC to 
protect the breeding site for terns, including Chinese Crested Tern.  We conducted a survey from May 
2007 to August 2007 to try to understand the intertidal fauna and coastal fish species. We found that there 
are 19 dominant benthic fish species belonging to 13 families and 17 genus. The dominant barnacle 
coverage on rock is 76.5% Tetraclita japonica, Liolophura japonica, and Chthamalus sp. and 0.8% other 
spp.  T. japonica and Chthamalus sp. were scattered throughout various tidal levels. The mean 
biodiversity index H’ is near 1.0; the highest is 1.389 at Bai-miao Islet, and the lowest is 0.5479 at Gian-
Yu Islet.  The average species abundance degree, d is 0.5; the highest is 1.295 at Suan-tze-giao Islet, and 
the lowest is 0.5479.  The average evenness index, J’ is 0.9; the highest is 0.7136 at Bai-miao Islet.  In 
total, there are 11 orders, 29 families, and 46 species of fish. The edible species of Sciaenidae is the most 
dominant family at 22%. Sebastiscus marmoratus (Scorpaenidae) is the most abundant species in 
occurrence and number in the survey. The benthic fish species are 69% with superficial species at 7%, 
median species at 15%, and between median to superficial species at 9%.  The abundant superficial 
species, Sardinella albella, Setipinna taty, Thryssa hamiltonii and Stolephorus indicus, present in June 
and S. insularis present in August, have been visually identified as major food source for terns in the area.  
During this research, certain activities were observed which may affect the tern breeding site selection 
and habitat quality. These activities included illegal fishing and unauthorized access of the protected islets 
from mainland China during breeding season.  Also, vast waste pollution output from Min-chian Estuary 
will affect the marine environment of the Matsu Tern Protected Area and reduce food sources in the area. 
 



FINE-SCALE MOVEMENT OF SEABIRDS: APPLICATION OF GPS LOGGERS WITH SUB-
SECOND SAMPLING TO STREAKED SHEARWATER 
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   Several methods such as global positioning systems (GPS) and satellite-tracking telemetry have been 
used to monitor animal movements. Basically, these data only indicate where the birds fly. However, 
locomotion is the behaviour that is most affected by physiology and morphology; therefore, it should be 
possible to determine individual behaviours by measuring fine-scale animal movements. We show the 
potential of recorded positions for use as cues to determine behaviour. We attached GPS data loggers 
(sampling interval of 0.5 s) to streaked shearwater (Calonectris leucomelas). Using the collected data, we 
were able to classify streaked shearwater behaviours such as small-scale area restricted prey searching, 
drifting on seawater, dynamic soaring, and looping flight. GPS data with sub-second sampling will 
promote the study of biomechanics, bird foraging strategies, and oceanography. 



SEABIRD AVOIDANCE EFFECT AND PRACTICAL UTILITY OF SIDE-SETTING METHOD IN 
LARGE-SIZED TUNA LONGLINE VESSELS 
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Agency, 5-7-1 Orido, Shimizu-ku, Shizuoka, 424-8633 Japan, yokotaks@affrc.go.jp 
 
 
   The side-setting method (setting longline from the side of a vessel) in longline vessels has the potential 
to reduce incidental catch of seabirds by deterring seabirds away from baited hooks using the threatening 
effects of the hull, as well as to save labor in the fishing operation by modifying the configuration of 
fishing instruments and gear. We conducted experiments on the side-setting method onboard a large-sized 
tuna longline vessel (54 m, 450 GRT) in the western North Pacific to examine the applicability of this 
method to other Japanese longline vessels. Results indicated that side-setting highly deterred bait-taking 
behavior of seabirds compared to conventional stern-setting, and reduced incidental catch of seabirds to 
very low levels. The side-setting method, performed on the front deck, also had a labor-saving effect in 
the fishing operation (i.e., eliminating the labor of carrying fishing gear and bait from the front deck to the 
stern deck). However, we found there is a potential risk of the net line tangling with the propeller during 
line setting. The safety of the fishing operation, resistance to rough sea conditions, and the economical 
cost of deck modifications should be evaluated carefully and improved before introducing the side-setting 
method to commercial fleets.  The side-setting method, as it stands, cannot be deployed in commercial 
large-sized tuna longline vessels, but its potential might lead to drastic changes in vessel structure, fishing 
style, and seabird incidental catch reduction if technical and economical obstacles are overcome. 



FROM MOLECULES TO MANAGEMENT: CONSERVATION GENETICS OF THE LAYSAN 
ALBATROSS 
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   Identifying biological trends and threats to organisms that make long distance migrations is often the 
limiting factor in their conservation. Laysan Albatross (Phoebastria immutabilis) are highly vagile, 
foraging throughout the North Pacific Ocean, and breeding almost exclusively in the Northwestern 
Hawaiian Islands. Previous studies found high natal philopatry, yet several extirpated breeding 
populations have been re-colonized in recent decades. During the same interval, a breeding population in 
the Northwestern Hawaiian Islands was lost to erosion and it was hypothesized that the colonization 
events may have been due to displacement rather than dispersal. Nuclear and mitochondrial markers were 
used to test whether natal philopatry corresponded to strong population structure in Laysan Albatross, and 
to determine whether recent colonization events were a result of displacement from vanishing breeding 
habitat. Microsatellite data indicated no population structure (FST = 0.01, P = 0.001), while mitochondrial 
control region sequences revealed significant population structure (ΦST = 0.05, P < 0.001) which appeared 
to be driven by population-unique haplotypes. These results are consistent with male-mediated dispersal 
and strong, but not absolute, philopatry by females. Mixed stock analyses of the newly-colonized sites 
contributions from throughout the Northwestern Hawaiian Islands, contradicting the displacement 
hypothesis, and instead supported species wide dispersal. High genetic diversity (π = 0.045, h = 0.989), 
rapid colonization, and great dispersal potential bode well for the conservation of Laysan Albatross. 
However, conserving high-island nesting sites to preserve genetic diversity and maintaining breeding 
populations in the face of projected sea level rises should still be a priority. 



NUMBER AND DISTRIBUTION OF BIRDS ON THE MATIKIL’ ISLAND (YAMSKIE ISLANDS, 
SEA OF OKHOTSK)  
 
Larisa  A. Zelenskaya, Institute of Biological Problems of the North, Portovaya St., 18, Magadan 685000, Russia, 
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   This paper presents the results of an inventory of the largest seabird colony on Matikil’ Island in the Sea 
of Okhotsk. Counts of seabirds were conducted both by traditional methods and through the use of digital 
photos of cliffs along the perimeter of the island. A total of 11 species of seabirds and more than 4.8 
million individuals were counted. The numbers (individuals) of Least Auklet (Aethia pusilla) (2436 
thousands), Crested Auklet (Aethia cristatella) (1760.8 thousand), two species of Murres (Uria lomvia 
and U. aalge) (206.6 thousand), Northern Fulmar (Fulmarus glacialis) (154.4 thousand), Black-legged 
Kittiwake (Rissa tridactyla) (70 thousands), Horned Puffin (Fratercula corniculata) (more than 20 
thousand), Parakeet Auklet (Cyclorrhynchus psittacula) (15.8 thousand) were greatest. Spectacled 
Gillemot (Cepphus carbo), Tufted Puffin (Lunda cirrhata), Slaty-backed Gull (Larus schistisagus), 
Pelagic Cormorant (Phalacrocorax pelagicus) were relatively small in number. Despite the complexities 
in comparison of data collected through different methods and by different researchers, it is possible to 
detect an increase in the number of seabirds nesting in this colony. Distribution of birds on the island is 
closely associated with landscape, prevailing summer storms, and predation by fox (Vulpes vulpes). 
Predation by avian predators – Peregrin (Falco pregrinus), Raven (Corvus corax) and Slaty-backed Gull - 
is not high. 
 
 
 
 


