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DIRECTOR’S FOREWORD 

In recent years, numerous new uses have been identified for the specimens in museum collections. 
 
Indeed, the application of new analytic techniques to these specimens has transformed museums into 
veritable time machines, enabling us to reconstruct not only past flora and fauna, but entire ecosystems, 
and to test hypotheses about the processes that link organisms. Thus, for example, both diet compositions 
and phylogenies can be retrieved from bits of bones, via isotopes of Carbon and Nitrogen, and the DNA 
they contain, thereby complementing the morphological studies that were en vogue at the time the 
collections were started. 
 
For the power of new techniques and studies to be unleashed, the locations and contents of available 
collections need to be identified. Various initiatives are underway to do just so, such as the one presented 
here, which should have an immense impact on research.  
 
The decline of Steller sea lions in the Gulf of Alaska and Aleutian Islands is a puzzling mystery. Clues to 
resolving what has happened to them may well be locked in the bones of sea lions sitting in museums and 
private collections around the world. As such, the available collections of Steller sea lion artifacts and their 
contents that are listed in the following pages will help researchers to go back in time to test hypotheses 
about changes that occurred to sea lions and their ecosystems. 
 
The value of such work cannot be overrated and is only made possible because of museums and the 
dedicated individuals who prepare and maintain the collections.   
 
Daniel Pauly 
Director Fisheries Centre UBC 
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ABSTRACT 

We examined or obtained information on specimens of Steller sea lions in museums and other collections. 
We report on 1740 specimens (complete or partial skulls) in 44 collections in Canada, Germany, Japan, 
the Netherlands, Russia, the United Kingdom, and the United States. At least several hundred other 
specimens also exist, mainly in Japan and Russia. Collection dates range from 1842 to the present. 
Geographically, specimens are well represented in both “Western” and “Eastern” regions (separated at 144 
W longitude): 509 and 956, respectively. Collection localities within Alaskan regions 2 (Eastern Gulf of 
Alaska) to 8 (Eastern Bering Sea) are represented by 290 specimens; another 566 specimens are from 
Japan and Russia and 462 from Alaska region 1 (Southeastern Alaska) southwards. Thus specimens are 
well spread across the species’ breeding range, including areas of population decline. Representation is 
also good for the period of population decline and earlier periods: 442 specimens are from before 1960, 
352 from 1960-69, 370 from 1970-79, and 487 from 1980 onwards. There are some problems with quality 
of data, and with seasonal and geographic representation, but we conclude that ample specimens exist to 
permit research pertinent to population declines in parts of the species’ range. 
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INTRODUCTION 

Biological collections originated and grew for several reasons. Many early collections reflect explorations 
by Europeans. These have served as the basis of scientific descriptions of many new forms and for 
documenting geographic distributions. Much subsequent growth of collections resulted from scientific 
expeditions to particular places or from targeted collecting to close gaps in taxonomic or distributional 
knowledge. Enlarged collections enabled comprehensive taxonomic research and theoretically based 
investigations in many facets of systematic and evolutionary biology. 

Collections have come to be used in non-traditional disciplines only relatively recently (Miller 1984, 1993; 
Miller and Scudder 1994; Odsjö 1991). For example, in recent years museum collections have been used 
increasingly for ecological and environmental studies because many collections are large and made over 
large geographic and temporal scales: stable isotopes inform about marine mammal diet, including 
geographic, age- and sex-related variation (Das et al. 2000; Hoelzel et al. 2002; Lesage et al. 2001; Walker 
and Macko 1999; Walker et al. 1999); time series of seal skulls collected over nearly two centuries reveal 
trends correlated with anthropogenic pollution (Bergman et al. 1992; Schandorff 1997; Zakharov and 
Yablokov 1990; Zakharov et al. 1997); etc. 

The present study grew from a proposal by EHM and ØW to investigate museum specimens (skulls) of the 
Steller sea lion (Eumetopias jubatus) in relation to population declines in parts of the species’ range 
(Committee on the Alaska Groundfish Fishery and Steller Sea Lions 2003). The North Pacific Universities 
Marine Mammal Research Consortium (NPUMMRC) suggested that a survey of collections be undertaken 
first, to determine whether adequate material exists to support such investigations; hence the present 
report. 
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MATERIALS AND METHODS 

Collections surveyed 

We visited collections in Canada, Japan, Russia, the United Kingdom, and the United States, and obtained 
information on other collections through correspondence; overall we obtained information on 
44 collections (Appendix A). During visits we inspected specimens, specimen labels, and catalogues, if 
possible. Here we include data on skulls or on specimens that have skulls (e.g., fetuses preserved in fluid). 
Some specimens are partial (e.g., broken cranium; isolated mandible), a few are teeth, and a few are 
subfossils; however the vast majority of specimens are more-or-less intact skulls. We exclude data on 
specimens represented by only tanned skins or postcranial material. 

Specimen data varied in quality and completeness, reflecting the varied sources and purposes of 
specimens and standards of the day. For example, some early specimens have no or only general 
information about locality; some specimens represent zoo animals; etc. Most specimens are from animals 
killed or found dead in the wild however; most specimens collected in recent years represent animals 
found dead. 

We recorded information on age and sex only if it was included on labels or in catalogues; we did not 
assign sex or correct obviously mis-sexed specimens because it would have biased the sample towards old 
males. Collection dates of some specimens were estimated based on latest possible dates. In some cases it 
was possible to set latest dates based upon a specimen’s position in sequences of accession or catalogue 
numbers. In other cases an approximate range of dates enabled an estimate; e.g., “late 1800s” would have 
been included in the final decade of that century (i.e., 1890-99) for data analysis. 

This survey is not complete because it was not possible to visit or obtain information on all collections. 
Some other important Russian and Japanese collections (totalling several hundred skulls) exist and should 
be included in future studies. Nevertheless, we think that >90% of existing specimens are included in our 
survey, hence that our analyses and conclusions are firm. 

Raw data are summarized in two ways. Appendix B in this report summarizes data as discussed below. 
They are organized by country and by year of collection within country. Locality details are abbreviated.  

 

RESULTS 

Collections analysis 

Year and season of collection 

The oldest specimen was collected in 1842 and specimens continue to be collected; thus material exists 
that covers a span of approximately 160 years (Figures 1, 2). The median date of collection is 1969, thus 
specimens have been collected at a higher rate over the last 32 years than over the first 127 years of the 
sampling period. In addition, periods of high collecting activity are evident. For example, only 
22 specimens pre-date 1880 but 50 were collected in the 1880s; 114 were collected in the 1950s but 352 in 
the 1960s; etc. (Table 1). 
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Figure 1. Specimens of Steller sea lions have been collected over more than 150 years, 
but rate of collecting has been uneven and has increased in recent decades.  

Figure 2. Collection dates of specimens of Steller sea lions are skewed towards 
recent decades due to some targeted research programs plus salvages of animals 
found dead. 
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Table 1. Summary of specimens broken down by sex and year-range of collection. 
 
 Sex:  

Date of collection Females Males Totals 1 
 

1840-49 
 

0 
 

0 
 

3 
1850-59 0 4 6 
1860-69 0 0 4 
1870-79 1 1 9 
1880-89 4 14 50 
1890-99 8 11 37 

Totals pre-1900 13 30 109 
    

1900-09 23 34 66 
1910-19 10 23 39 
1920-29 7 18 33 
1930-39 2 6 22 
1940-49 13 34 52 
1950-59 45 53 114 
1960-69 136  184 352 
1970-79 138 121 270 

Totals 1900-79 374 473 948 
Totals pre-1980 387 503 1057 

    
1980-89 80 34 120 
1990+ 184 178 367 

Totals 1980+ 264 212 487 
 

1 Including specimens of unknown sex. 
 
 
 
Table 2. Summary of specimens broken down by country/state/province and sex. 
 
 Sex:  
 Females Males Totals 1 
 
California 

 
148 

 
129 

 
346 

Oregon 18 14 38 
Washington 19 24 49 
Alaska 186 239 522 
United States: total 2 371 408 965 1,2 
    
British Columbia 18 37 68 
    
Russia 51 74 160 
    
Japan 190 229 427 
    
Totals3 656 784 1740 1,2,3 
1 Including specimens of unknown sex. 
2 Including specimens from unknown states. 
3 Including specimens from unknown countries. 
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Figure 3. Specimens of Steller sea lions are well distributed across geographic divisions of the species’ range 
(following Sease et al. 2001) and time. Numbers within each division refer to total number of specimens and (in 
parentheses) numbers of specimens collected before 1970, 1970-79, and after 1979. 
 

 

For the four quarters of the year (January- March; April- June; July-September; October-December), 409, 
295, 309, and 144 specimens exist, respectively.  

Geographic representation 

Most specimens have good locality information. Most (60%) specimens from known localities are from the 
United States (55% Alaska, 36% California, 5% Washington, 4% Oregon) (Table 2). This was followed by 
Japan (26%), Russia (10%), and Canada (British Columbia; 4%). 

Geographic coverage in Alaska is uneven (Figure 3). Only seven specimens exist from Southeastern Alaska 
(Alaska region 1) and only 3 and 9 from the Western and Central Aleutian Islands (Alaska regions 6 and 7), 
respectively. However, other areas where the species has declined are well sampled: Gulf of Alaska 
(regions 2-4), 204 specimens; Eastern Aleutian Islands (region 5), 30 specimens; and Eastern Bering Sea 
(region 8), 113 specimens. In addition, there are 566 specimens from Japan plus Russia. Most of these are 
from Hokkaido, the Kuril Islands, and the Sea of Okhotsk (91%); the remainder are from Kamchatka, the 
Commander Islands, and the western Bering Sea generally. Further specimens from the latter three areas 
(collectively the region “Western Bering Sea” in included data files) have been collected recently and are 
continuing to be collected; others could not be included in our analyses (Sokolov et al. 1984; V. Burkhanov 
pers. comm.). 
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Figure 4. Specimens of Steller sea lions are unevenly distributed in California; numbers indicate the specimens 
documented for each county. San Mateo County, with the long-collected area centering at the breeding site Ano Nuevo 
Island, has 168 known specimens. 
 

 

Uneven coverage is also apparent in the southern United States (Table 2). Within California, where most 
specimens originate, coastal counties account for from 1 to 168 specimens (Figure 4). Most come from San 
Mateo County, which includes the long-established breeding group on Ano Nuevo Island. Very few 
specimens exist from other breeding sites in California northwards to Southeastern Alaska. 

 

Temporal and geographic representation considered jointly 

The numbers of specimens in different geographic regions need to be broken down by year of collection to 
assess their potential for research relevant to population declines of the species. Contrasts between areas 
that differ in whether declines have occurred, and between time periods before, during, and after when 
declines were first documented, offer some logical comparisons. 

Ample numbers of specimens from Japan plus Russia and Alaskan regions 2-8 represent various periods 
from the mid 1880s to the onset of documented population declines beginning in the late 1900s (Table 3). 
Particularly good collections were made in Japan in the 1960s, and moderately good collections (158 
specimens) were made in those areas in the 1970s, especially in Alaska region 2 (Eastern Gulf of Alaska). 
Good-sized collections characterize other (southern) areas of North America for the same periods. 
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Table 3. Summary of specimens broken down by general locality and year-range of collection. 
 

 Collection locality 
 Japan Alaska Regions  British Washington   

Years & Russia 2-8 1 all 1 Columbia  & Oregon California Totals 2 
 

1840-99 
 

31 
 

25 
 

0 
 

25 
 

2 
 
1 

 
34 

 
116 

1900-29 15 10 5 16 18 13 65 138 
1930-59 13 97 0 104 22 15 27 188 
1960-69 227 33 1 38 6 7 63 352 
1970-79 71 87 0 119 9 9 61 370 
1980-89 20 38 1 51 1 16 32 120 
1990+ 189 0 0 121 0 20 34 367 

Totals 3 566 290 7 474 58 81 316 1651 
 
1 Including specimens from unknown Alaskan regions. 
2 Including specimens from unknown localities. 
3 Column totals only (thus excluding specimens with unknown dates of collection). 
 
 
Sex and age 

Collections are slightly biased towards males (Tables 1, 2). Some information on age is available for 36% of 
specimens but many designations are general (e.g., “yearling”, “adult”). Estimates (in years) for adults 
exist for 29% of specimens, based primarily on tooth sections or tagged animals. The latter figure is an 
underestimate, because some specimen records indicate that animals had been tagged. Thus further 
searches of collection information could yield data; also some information on age could not be obtained for 
purposes of this report (e.g., age estimates for some Alaskan specimens from the 1980s). 

 

DISCUSSION 

Biases and sources of error 

Specimens have been collected for diverse purposes and in diverse circumstances. Many early specimens 
were shot on breeding grounds (e.g., Pribilof Islands, Ano Nuevo Island) as representative specimens of 
the species and have become distributed around the world. We certainly did not find all these scattered 
specimens, so our summary of information from the 1800s, in particular, underestimates them. More 
would be turned up in future work. 

Specimens were commonly exchanged or donated in the 1800s and early 1900s so accompanying 
documentation sometimes became incomplete. Further investigations would improve documentation of 
many early specimens. As an example, the single skull of this species in the National Museums of Scotland 
(NMS) came from Edinburgh University, where it had been donated to the anatomist Sir William Turner 
(A. Kitchener, pers. comm.). He received the skull from the Smithsonian Institution and, although he died 
in 1916, it is almost certain that the specimen had an earlier collection date – in our opinion likely 
coinciding with the active collecting of this species by the Smithsonian Institution (SI) in the late 1800s. 
Research into the latter’s records could inform on this matter. Also in the SI, specimens with unknown 
collection year but collected by W. H. Dall, C. M. Scammon, L. Stejneger, and other well known collectors 
would receive improved documentation through study of institutional records (C. Potter, pers. comm.). 
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Some collections were made for specific studies but, like most early specimens, also are based on shot 
animals (e.g., Alaska, Japan). Most such Alaskan specimens have been deposited in the National Marine 
Mammal Laboratory (NMML), National Museum of Natural History (NMNH; in the Smithsonian 
Institution), or University of Alaska Museum (Fairbanks; UAM). 

Finally, many specimens (most in recent years) are from animals found dead. Carcasses may be from 
animals that have been dead for a long time and that traveled long distances. For such specimens, both 
date and locality of death are uncertain (the experienced collector Raymond Bandar estimated date of 
death for the 102 specimens he obtained in California). Specimens found dead have uncertain origins, 
dates of death, and causes of death, so can not be used for all types of studies. Nevertheless they may 
reveal broad spatiotemporal trends in condition or pathology (Lucas et al. 2003) or size-at-age, or 
geographic variation in morphology (Brunner 2002). 

The purposes and circumstances of collection are important for treatment of specimen data and for 
making temporal and geographic comparisons. Collection locality is particularly important for questions 
pertaining to differing population trends throughout the species’ range. Ideally, collection locality should 
be tied to natal site but this is rarely the case. However, through assessment of collection details such as 
collector name, collection date, and collecting trends at the time, it is often possible to tie specimens to 
breeding sites where they were shot (e.g., specimens shot during the breeding period on Ano Nuevo Island 
in early 1900s or on the Pribilof Islands in the 1800s). 

 

Recommendations and concluding comments 

Even without new collections, existing collections of Steller sea lions are large and represent areas and 
times of interest for understanding population declines of the species. They would support several relevant 
research endeavours such as re-examining geographic variation in the species or investigating temporal or 
regional patterns and differences (e.g., in morphology, size, size-at-age, stable isotopes, pathology, 
fluctuating asymmetry). In addition to collections analyzed in this report, other collections in Japan and 
Russia should be included in such work. 

We address collections access and use because the potential of overuse or misuse of collections exists. 
Large collections could become overused because it is efficient to rely on them (most specimens are 
concentrated in a few collections: NMML, 283; HUH, 199; UAM, 158; NMNH, 124; and BAND; 102; these 
total 60% of all specimens). Collections with poorly developed curatorial infrastructure and policies could 
permit excessive destructive sampling (e.g., for ageing or stable-isotope sampling), and could be 
challenged to properly support visitation, loan requests, and so on. In general there is no relationship 
between collections’ size or scientific value and the level of institutional development dedicated to 
collections care. Well developed collections policies and state-of-the-art curatorial facilities characterize 
many collections regardless of size (e.g., CMN, MVZ, ROM, NMNH, UAMa) but several large collections 
differ. For example, the Bandar collection is stored at a private residence, and NMML (with the world’s 
largest collection of Steller sea lions) is a government laboratory with high security but little infrastructure 
for collections care. We recommend that consideration be given by NPUMMRC and other potential user 
groups to the possible impacts of research on the existing irreplaceable collections of Steller sea lions, 
especially early specimens. 

Future collections should be planned and undertaken at selected breeding sites and at specific times to 
provide good time series of specimens. Ethical considerations may dictate that most such specimens are 
animals (especially pups) found dead; if so, they may be unrepresentative of the population at large and 
this will have to be considered in designing the collection/research program. Plans to prepare and archive 
the specimens should be made with institutions that can provide and maintain proper support (see 
preceding remarks). 

 

                                                 
a See Appendix A for acronyms.  
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APPENDICES 

 
Appendix A  

Summary of surveyed collections with specimens 

 
 
 
AM  Vertebrate Zoology/Mammalogy 
  Australian Museum 
  6 College Street 
  Sydney 
  NSW 2010 
  AUSTRALIA 
 
AMNH  Department of Mammalogy 
  American Museum of Natural History 
  Central Park West at 79th Street 
  New York, New York 10024-5192 
  U.S.A. 
 
ANSP  Mammalogy Department 
  The Academy of Natural Sciences 
  1900 Benjamin Franklin Parkway 
  Philadelphia, Pennsylvania 19103 
  U.S.A. 
 
AUG  Asahi University School of Dentistry, Department of Oral Anatomy 
  1851 Hozumi, Hozumi-cho, Motosu-gun 
  Gifu, 501-0296 
  JAPAN 
 
BAND  Collection of Raymond Bandar: contact CAS.  
 
BELL  Bell Museum of Natural History 
  University of Minnesota 
  10 Church Street SE 
  Minneapolis, Minnesota 55455 
  U.S.A. 
 
CAS  Ornithology and Mammalogy 
  California Academy of Sciences 
  55 Concourse Drive 
  Golden Gate Park 
  San Francisco, California 94118-4599  
  U.S.A.  
 
CMN  Vertebrate Collections/Mammals 
  Canadian Museum of Nature 
  P.O. Box 3443 Station D 
  Ottawa, Ontario K1P 6P4 
  CANADA 
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CMNH  Section of Mammals 
  Carnegie Museum of Natural History 
  4400 Forbes Avenue 
  Philadelphia, Pennsylvania 15213 
  U.S.A. 
 
CSLB  Biological Sciences 
  California State University 
  1250 Bellflower Boulevard 
  Long Beach, California 90840 
  U.S.A. 
 
DMNS  Zoology Department 
  Denver Museum of Nature & Science 
  2001 Colorado Boulevard 
  Denver, Colorado 80205-5798 
  U.S.A. 
 
FM  Division of Mammals 
  The Field Museum  
  1400 S. Lake Shore Drive 
  Chicago, Illinois 60605-2496 
  U.S.A. 
 
HSU  Department of Biological Sciences 
  Humboldt State University 
  1 Harpst Street 
  Arcata, California 95521-8299 
  U.S.A. 
 
HUH  Hokkaido University, Graduate School of Fisheries Sciences 
  Minato-cho, Hakodate 
  Hokkaido, 041 8611 
  JAPAN 
 
KU  Natural History Museum and Biodiversity Research Center 
  The University of Kansas 
  1345 Jayhawk Boulevard 
  Lawrence, Kansas 66045-7561 
  U.S.A. 
 
LACM  Section of Marine Mammals 
  Natural History Museum of Los Angeles County 
  900 Exposition Boulevard 
  Los Angeles, California 90024 
  U.S.A. 
 
MCZ  Museum of Comparative Zoology 
  Harvard University 
  26 Oxford Street 
  Cambridge, Massachusetts 02138 
  U.S.A. 
 
MNHU  Museum für Naturkunde der Humboldt-Universität zu Berlin 
  Berlin, Invalidenstrasse 43 
  GERMANY 
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MVZ  Museum of Vertebrate Zoology 
  University of California 
  3101 Valley Life Sciences Building 
  Berkeley, California 94720-3160 
  U.S.A. 
 
NAT  Naturalis: National Museum of Natural History 
  Darwinweg, Leiden  
  P.O. Box 9517  
  NL-2300 RA Leiden  
  THE NETHERLANDS 
 
NHM  The Natural History Museum 
  Cromwell Road 
  London SW7 5BD 
  UNITED KINGDOM 
 
NMML  National Marine Mammal Laboratory 
  7600 Sand Point Way NE F/AKC3 
  Seattle, Washington 98115-6349 
  U.S.A. 
  
NMNH  Vertebrate Zoology/Division of Mammals 
  National Museum of Natural History 
  10th Street and Constitution Avenue NW 
  Washington, D.C. 20560 
   U.S.A. 
 
NMS  Department of Geology and Zoology 
  National Museums of Scotland 
  Chambers Street 
  Edinburgh EH1 1JF 
  UNITED KINGDOM 
 
NSMT   National Science Museum 
  3-23-1 Hyakunin-cho, Shinjuku-ku 
  Tokyo 169-0073 
  JAPAN 
 
OSU  Oregon Marine Mammal Stranding Network 
  Marine Mammal Program, Oregon State University 
  Hatfield Marine Science Center 
  Newport, Oregon 97365 
  U.S.A. 
 
RBCM  Vertebrate Zoology 
  Royal British Columbia Museum 
  675 Belleville Street 
  Victoria, British Columbia V8W 9W2 
  CANADA 
 
ROM  Centre for Biodiversity and Conservation Biology 
  Royal Ontario Museum 
  100 Queen’s Park 
  Toronto, Ontario M5S 2C6 
  CANADA 
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SBM  Vertebrate Zoology 
  Santa Barbara Museum of Natural History 
  2559 Puesta del Sol Road  
  Santa Barbara, California 93105 
  U.S.A. 
 
SDM  Birds and Mammals 
  San Diego Natural History Museum 
  P.O. Box 121390 
  San Diego, California 92112-1390 
  U.S.A. 
 
SOU  Biology Department 
  Southern Oregon University 
  1250 Siskiyou Boulevard 
  Ashland, Oregon 97520 
  U.S.A. 
 
TINR  Pacific Scientific Research Fisheries Centre, TINRO-Centre 
  4, Shevchenko Alley 
  Vladivostok, 690950 
  RUSSIA 
 
UAM  Department of Mammalogy 
  University of Alaska Museum 
  P.O. Box 756960 
  907 Yukon Drive 
  Fairbanks, AK 99775-6960 
  U.S.A. 
 
UAMZ  Museum of Zoology 
  Biological Sciences 
  University of Alberta 
  Edmonton, Alberta T6G 2E9 
  CANADA 
 
UBC  Cowan Museum 
  Department of Zoology 
  University of British Columbia 
  6270 University Boulevard  
  Vancouver, British Columbia V6T 1Z4 
  CANADA 
 
UCLA  Dickey Bird and Mammal Collection 
  University of California, Los Angeles 
  Department of Organismal Biology, Ecology and Evolution 
  621 Charles Young Drive South 
  Los Angeles, California 90095-1606 
  U.S.A. 
 
UF  Florida Museum of Natural History 
  University of Florida - Powell Hall  
  SW 34th Street and Hull Road 
  PO Box 112710  
  Gainesville FL 32611-2710 
  U.S.A. 
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UMMZ  Museum of Zoology 
  University of Michigan 
  1109 Geddes Avenue 
  Ann Arbor, Michigan 48109-1079 
  U.S.A. 
 
UPS  James R. Slater Museum of Natural History 
  University of Puget Sound 
  Tacoma, Washington 98416 
  U.S.A. 
 
UWBM Zoology Division 
  Burke Museum of Natural History & Culture 
  University of Washington 
  Box 353010 
  Seattle, Washington 98195 
  U.S.A. 
 
WSU  Charles R. Conner Museum 
  P.O. Box 644236 
  Washington State University 
  Pullman, Washington 99164-4236 
  U.S.A. 
 
YPM  Peabody Museum of Natural History 
  Yale University  
  P.O. Box 208118 
  170 Whitney Avenue 
  New Haven, Connecticut 06520-8118 
  U.S.A. 
 
ZIN  Zoological Institute, Russian Academy of Sciences 
  Universitetskaya nab 1, 199034 
  Saint Petersburg 
  RUSSIA 
 
ZMMU  Zoological Museum of M.V. Lomonosov Moscow State University 
  6, Bolshaya Nikitskaya Str. 
  Moscow 103009 
  RUSSIA 
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