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Abstract

A new survey has permitted us to ascertain that
at least 27 skeletons, 62 additional skulls, and
more than 550 bones of Hydrodamalis gigas from
the Commander Islands are currently stored in
51 museums in 42 localities. It is possible that
only two to four skeletons originate from a single
individual. The other skeletons are assemblages
of bones from two to 16 animals. After 27 years
of heavy persecution, the Steller’s sea cow was
exterminated in about 1768. For decades after
extinction, no osteological evidence indicated
the existence of H. gigas. The first bones were
likely retrieved shortly before 1840, the first
partial skull was collected in 1844, and the first
skeleton was unearthed in 1855. Most of the skel-
etal remains were found under the supervision of
N. A. Grebnitskiy, A. E. Nordenskiold, B.
Dybowski, and L. H. Stejneger. One skeleton and
several bones have also been collected in recent
decades.

Key Words: Hydrodamalis gigas, Steller’s sea
cow, skeletons, skulls, museums, extinction,
Commander Islands

Introduction

The Steller’s sea cow (Hydrodamalis gigas) was
discovered in 1741 by the crew of Captain Vitus
Bering’s ship, Sviatoi Petr (St. Peter), near one of
the Commander Islands. Only 27 years later, the
species was exterminated by fur hunters (Sauer,
1802; Brandt, 1868; Stejneger, 1887; Gibson,
1999, 2002). For decades thereafter, explorers
stopping at the Commander Islands did not find
any solid evidence of the existence of this sire-
nian. In the early 19th century, belief in extinction
gained ground (von Baer, 1840), and high museo-
logical interest arose.

The aims of this paper are (1) to provide a
comprehensive inventory of the skeletal material
preserved in museum collections and (2) to recon-
struct the main events of the search and discovery
of the sea cow remains. At the present, a partial
and dated inventory exists, with modest additions
(Kleinschmidt, 1951, 1982, 1983). This appears to
be the first historical reconstruction of the quest
for skeletal material of Steller’s sea cow.

Materials and Methods

The survey was conducted by preparing a simple
questionnaire (Table 1). This questionnaire was
submitted to museums worldwide, particularly
to institutions (1) known from literary sources to
possess Hydrodamalis remains, (2) indicated by
colleagues involved in research on sirenians or
in museology, or (3) selected for their historical
or geographical connection to the Commander
Islands and their exploration.

Each museum is indicated by its original name
(where necessary, the English translation) and,
when present, the internationally recognized
acronym.

Historical information derived from both the
collection survey and literature has permitted us
to draw the historical background and particularly
to reconstruct the most important moments of the
search for skeletons of Steller’s sea cow.

Results

Inventory

Extant Specimens—The main results of the
survey are summarized in Tables 2 to 5. Recent or
subrecent skeletal remains of Hydrodamalis gigas
are presently preserved in at least 51 institutions at
42 localities in 16 different nations. The number
of institutions rises to 55 if collections with lost
specimens are considered: 38 in Europe (includ-
ing European Russia), eight in Asia (including the
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Table 1. Questionnaire

Mattioli and Domning

Does your museum have a skeleton of Hydrodamalis gigas?
Is it a complete or partial one?

How many vertebrae are preserved?

Is it mounted?

Is it a composite one (i.e., assembled from different individuals) or an associated one (i.e., originating from one individual)?

Are additional skulls or bones stored as well?

Is it possible to reconstruct the origin of the preserved skeletal material (date of collection; of acquisition by the museum;

name of the collector, the donor, or the seller)?

Russian Far East), eight in North America, and one
in Australia. Skeletons are now stored in 24 muse-
ums, additional skulls are preserved in 25 museums,
and ten collections have only one or a few bones.

Twenty-seven partial or nearly complete skel-
etons exist. Additional complete or substan-
tially complete skulls number at least 62. The
Washington and St. Petersburg museums have
the richest collections, with 19 and 13 specimens,
respectively. Aside from skeletons and skulls, sev-
eral collections store more than 550 other bones,
mainly vertebrae and ribs.

Lost and Undocumented Specimens—To the
27 extant skeletons, six to seven other skeletons
may be added to take into consideration lost
specimens. The overall number of documented
collected skeletons is thus 33 to 34. Three skel-
etons that were likely destined for the Academy
of Sciences in St. Petersburg were lost with the
1882 sinking of the steamship Moskva in the Gulf
of Aden (Tanasiychuk, 2002). A supposedly com-
posite skeleton, donated by B. Dybowski to the
University of Warsaw, was lost when moved to an
unknown destination (Brzgk, 1994). A skeleton
donated to San Francisco was destroyed by the fire
following the 1906 earthquake (Stejneger, 1893).
Two skeletons were lost to bombing in Germany
(Hamburg and Munich) in 1943. A skeleton found
in 1891 and said to be “very nearly complete” was
acquired in 1892 for the Smithsonian Institution
in Washington (U.S. National Museum of Natural
History: USNM) (Evermann, 1893), but only
parts of this specimen are now identifiable in the
USNM collection (see Table 2).

A skull was lost in Warsaw in 1944 (Kazubski,
1996). There are also several skulls on record for
which we have no recent information: the skull in
Vladivostok illustrated by Anonymous (1911), three
skulls recovered in 1967 by Chelnokov (1969), and
the possibly stolen skulls seen by Furusawa (1995)
at the Aleut Museum on Bering Island.

Composition of Specimens—Almost all the pre-
served skeletons are composite, derived from the
assembly of bones of different individuals. Only
the specimens stored in Helsinki and Nikolskoye
(Bering Island) are considered to be genuinely

associated (von Nordmann, 1862; Rich, 1983;
Domning, 1984), although the mounted skeletons in
St. Petersburg and Lvov and an unmounted specimen
in Paris are also likely to derive in whole or in part
from single individuals. The Washington specimen
is derived from up to 16 individuals (J. Gold, pers.
comm., 2004), and the Vienna specimen is from
about 12 (von Lorenz, unpublished note, 1897). Of
the 27 extant skeletons, 11 are almost complete and
mounted, seven are partial and mounted, and nine
are not mounted. The rarest bones are the sternum
and the innominate (rudimentary pelvis), present
respectively in nine and five collections. To date, not
a single element of the manus of H. gigas has been
recovered. A bone identified by Nordenskiold (1885)
as a metacarpal has been shown to be the transverse
process of a sacral vertebra (Domning, 1978).

For about 20 of the 54 institutions that pres-
ently possess or formerly possessed Steller’s sea
cow remains according to this survey, there was
no previously published information; while for
others, there were only vague or scanty reports
scattered in diverse sources.

Geographic Origin—All of the above speci-
mens are Recent or subrecent specimens from the
Commander Islands. There are also indications of
the sea cow’s occurrence in the western Aleutians—
at Attu in the Near Islands, with apparent survival
into historic times (Domning, 1978), and at Kiska in
the Rat Islands, where a rib was recently collected
(J. Thomason et al., in prep.). Savinetskiy et al.
(2004) report the recent discovery of Hydrodamalis
remains at archaeological sites on two Aleutian
islands—Buldir in the Rat Islands and Adak in
the Andreanofs. Pleistocene fossils of H. gigas are
reported from Honshu, Japan (Furusawa & Kohno,
1994); Amchitka Island, Alaska (Whitmore &
Gard, 1977); and Monterey Bay, California (Jones,
1967). These are not included in Table 2. They
serve, however, to document the prehistoric range
of Hydrodamalis, which extended from Japan to
Baja California (Domning, 1978).

History
The Fur-Hunting Period—After 1743, the
Commander Islands were regularly visited by fur
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Table 3. List of skeletons ordered according to the type of specimens and collections

Almost complete;
mounted
(USNM), Wien (NHMW).
Partial; mounted
NHRM)
Not mounted

Braunschweig (SNMB), Cambridge, USA (MCZ), Helsinki (UZMH), Kyiv (ZMKU), London
(BMNH), Lviv, Moskva (ZMUM), Paris (MNHNP), Sankt Peterburg (ZMAS), Washington

Dresden (MTKD), Goteborg (NHMG), Khabarovsk, Kharkiv, Kyiv-Ak., Lund (ZMLU), Stockholm

Berkeley (UCMP), Cambridge, UK (UMZC), Edinburgh (NMS), Irkutsk, London (BMNH), Lyon,

Nikolskoye, Paris (MNHNP), Washington (USNM)

Table 4. List of museums known to be connected with the principal collectors

N. Grebnitskiy
(ZMAS), Washington (USNM)
A. E. Nordenskiold
B. Dybowski
Warszawa-Univ., Warszawa-ZM
L. H. Stejneger

Budapest (MNH), London (BMNH), Lyon, Ottawa (CMN), Paris (MNHNP), Sankt Peterburg

Goteborg, Lund (ZMLU), Stockholm (NHRM), Sydney (AM), Uppsala (ZIUU)
Kharkov, Kyiv-Ak., Kyiv (ZMKU), Krakéw (MZUJ), London (BMNH) (?), Lviv, Monaco,

Cambridge, USA (MCZ), Cambridge, UK (UMZC), Paris (MNHNP), Washington (USNM)

Table 5. List of known most recent collectors of skeletal
remains, with dates of collections

1997 Kovalev

1995 Furusawa

1992-1996 ‘Wannhoff

1991 Sarichev

1991 Savinetskiy

1987-1990 Zagrebelniy and Riyzanov
1989 Kondrashin

1983 Grekov

1979 Kirillova

1979 Korabelnikov

1967 Chelnokov

1960-1974 Rossolimo and Dubrovo

1951 Fednin

hunting expeditions, which used meat and fat of
Steller’s sea cow as supplies (Stejneger, 1887,
Makarova, 1975). At first, the islands were the
final or main destination; later, only an initial stop
was made to stock up on provisions before leav-
ing for richer lands such as the Aleutian Islands or
Alaska. This over-exploitation of a species with
retarded sexual maturation and long birth intervals
(Anderson, 2002) brought about an extraordinarily
rapid extinction. A recent simulation has estimated
that the harvesting rate was more than seven times
the maximum sustainable catch (Turvey & Risley,
2005). The last sea cows were probably seen on
Medniy Island in 1753 (Yakovlev, 1867; English
translation in Domning, 1978) and on Bering
Island in 1768 (Sauer, 1802; Stejneger, 1884).
The Commander Islands were gradually aban-
doned. For several years, every attempt to collect
proof of existence of the species was in vain. The

only surviving testimonies on the sea cow seem to
be the detailed scientific description by the natural-
ist G. W. Steller (1751); a popular version of it in
his journal (1793, 1988); accounts by other mem-
bers of the Bering expedition such as S. L. Waxell
(1940, 1962), K. Yushin, and S. Khitrov (Golder,
1922); and reports by seafarers and merchants
such as P. Yakovlev, V. Shilov, and S. Cherepanov
(Yakovlev, 1867; Pekarskii, 1869; Brandt, 1871;
Andreev, 1948; Domning, 1978). The first pub-
lished drawing, made in 1742 by F. Plenisner
under the supervision of Steller (Stejneger, 1936),
did not appear until sometime between 1834 and
1842 (Pallas, 1842).

Early Russian Collecting—In 1831, .
F. Brandt, newly appointed Director of the
Zoological Museum of the Russian Academy of
Sciences in St. Petersburg, found in the Imperial
Kunstkammer one horny, palatine “masticatory
plate” (rostral pad) (Brandt, 1833, 1846). This
is likely the same item sent by Steller in 1743
(Stejneger, 1936). Brandt and K. E. von Baer, after
contacts with explorers, geographers, merchants,
and managers of the Russian American Company,
were convinced of the extinction of the sea cow
and proposed offering a reward to any who sent
skeletal remains to the Academy of Sciences.

F. Wrangell, explorer and governor of Russian
America from 1830 to 1835 (Pierce, 1990),
reported mysterious big bones on the coasts of the
Commander Islands and sent a rib fragment to the
Academy of Sciences in St. Petersburg (Brandt,
1846). Shortly before 1840, K. T. Khlebnikov,
manager of the Russian American Company,
sent two complete ribs to St. Petersburg. In 1844,
the preparator of the Zoological Museum of St.
Petersburg, I. G. Voznesenskiy, was sent for
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exploration to the North Pacific. He spent two days
on the Commander Islands and collected the first
incomplete skull of Steller’s sea cow (Alekseev,
1988). In 1846, Voznesenskiy obtained a complete
skull and some ribs. In 1851, Y. I. Semashko sent
ribs, a humerus, and a radius-ulna.

The first nearly complete skeleton was found on
18 September 1855 on the northern part of Bering
Island. It was unearthed by A. Gusev, the admin-
istrator of the Commander Islands. The skull was
emerging from the grass 20 sazhens (42.6 m)
from the beach; the body rested under the turf
(from unpublished letters to the chief manager of
the Russian American Company in Sitka, Alaska,
November 1856; translated by Professor R. A.
Pierce; in litteris, 1982). In 1857, this skeleton
arrived at the Zoological Museum of the Academy
of Sciences in St. Petersburg. Probably around
1860, another skeleton was sent to Moscow (the
date of 1837 on the original label is unreliable). In
1861, the governor of Alaska, J. H. Furuhjelm, of
Finnish origin, sent the first skeleton out of Russia
to Helsinki.

Late 19th-Century Collecting—The most pro-
ductive period in terms of collected skeletal mate-
rial was from 1878 to 1883; during this time, 12
of the 22 skeletons having known dates of collec-
tion were found. In 1877, N. A. Grebnitskiy had
been appointed administrator of the Commander
Islands (continuing in that position until 1907). As
a member of the Russian Geographical Society,
he tried to facilitate the recovery of the skel-
etons and their distribution inside and outside
Russia. For three decades, most of the shipments
of skeletal material were under his direct super-
vision. In August 1879, the Swedish explorer
A. E. Nordenskiold (1881, 1885) stopped on
Bering Island for five days and bought enough
bones to fill 21 cases. In 1882, the Commander
Islands hosted two important scientists, B.
Dybowski, a Polish medical doctor, zoologist, and
ethnologist (Brzgk, 1994), and L. H. Stejneger,
an American zoologist of Norwegian origin, later
biographer of Steller (Wetmore, 1946). The skel-
etal remains collected by Dybowski during that
year, or sent to him later, enriched the collections
of at least seven museums. Stejneger, by bribing
the excavators who had boxed some other bones
for shipment to St. Petersburg, succeeded in devi-
ating the shipment from Russia (Scheffer, 1973),
and collected others himself, thereby securing
for the Washington museum the largest number
of bones in any collection. Thanks to subsequent
donations, three other museums now also possess
some skeletal material provided by him.

Several skeletons collected during and after the
1880s were found by Trifon Sinitsin (also misspelled
as Tephan Sennitsen or Trifon Sinech in various

sources), a resident of Nikolskoye, Bering Island.
He was a Creole, son of a Russian from Vologda
and an Aleut woman, born in 1843 (N. Tatarenkova,
curator of the Aleut Museum, in litteris). The fol-
lowing information is from two unsigned, undated
manuscript pages (quoted here in full) found in
the Smithsonian Institution Archives (Leonhard
Stejneger Papers, Record Unit 7074, Box 24, Folder
5). An accompanying cover note explains that these
were written by B. W. Evermann about the skeleton
he and U.S. Navy Paymaster J. S. Carpenter pur-
chased (Evermann, 1893):
The skeleton of Steller’s Sea Cow was pur-
chased for $150.00, June 2, 1892, from
Trifon Sinech, a Creole of Nikolski, Bering
Island, he being the man who found it. He
says he found the skeleton on western side
of Bering Island near Tonki Point, about 12
miles west from Nikolski. It was covered up
by the sand about 3 feet, some bones stick-
ing out a little. It was lying about 3 versts
back from the water, and lay upon right side.
Found it in May, 1891.
Says he has found 4 skeletons altogether,
sold one to the Czar for 200 rubles (and a
medal); found one for Dr. Stejneger; another
he sold to the agent of the Russo-American
Co. for 100 rubles; and this one.
Says this (ours) is the best one; the one sent
to the Czar was less perfect, a part of the tail
being missing. He found ours and the one
sold to the Co.’s agent at same place & the
other two on north side of island, not near
the rookery, about 12 miles east. Says small
pieces of bones have been found on Copper
Island.
All four of these skeletons present unsolved
mysteries:

—

Sold to the Czar: present location unknown.
2. “For Dr. Stejneger”: unknown. Was this (or
the others) really one skeleton, or just a pile
of bones buried together? This was appar-
ently not the “rotten” skeleton excavated by
Stejneger on 27 August 1882, which was
found by a Mr. Osche (Stejneger, 1883).
Only three bones were collected of the articu-
lated partial skeleton, all bearing Stejneger’s
field number 1601. One is the occiput, now
USNM 218376; the others were right ribs 1
and 7, present locations unknown.
3.  Sold to Russo-American Company: pres-
ent location unknown. Conceivably it was
resold to the Alaska Commercial Company
and ended up at Berkeley or the California
Academy of Sciences; or it might have gone
to some other museum.
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4. Sold to Evermann and Carpenter in 1892:
at least part of this one is now disarticu-
lated in the USNM collection. It was given
accession no. 26094, which is the number
attached to USNM 35638, now comprising
a skull, manubrium, right scapula, right and
left humeri, and 10 ribs. Another skull, two
mandibles, and a left scapula (not from the
same individual as the right scapula) are also
recorded as purchased by Carpenter and are
now assigned USNM nos. 35639, 218407,
218408, and 218409, respectively. These are
the only Carpenter specimens now identifi-
able in the USNM Hydrodamalis collection.
Since Evermann (1893) described the skele-
ton as “nearly perfect” and “very nearly com-
plete,” including seven cervical vertebrae,
obviously some pieces are now missing (or
mislabeled as Stejneger specimens, or with-
out data). Evidently, the skeleton was not sent
as a whole to another institution. Possibly
some parts (vertebrae, etc.?) were exchanged
with some other museum, maybe to eke out
a skeletal mount; but no record of this has
emerged.

In 1897, the distinguished Scottish biologist
D’Arcy Wentworth Thompson, appointed com-
missioner in a joint British-American survey of
fur seal hunting in the Bering Sea, visited the
Commander Islands. He bought a skeleton from
Medniy Island for the Queen’s College, Dundee
(Thompson, 1958). This was also one of Sinitsin’s
discoveries, and he found yet another skeleton
just before 1903. In 1903, the Polish geologist
J. Morozevicz was given a skeleton by Aleuts of
the Commander Islands as a gift to Dybowski to
express their gratitude for the help received from
him 20 years before; the specimen was already
packed and ready to be sent to St. Petersburg
(Domaniewski, 1954). It is now in Lvov.

At the end of the 19th century, many museums
yearned for a specimen of Steller’s sea cow, and a
few were prepared to pay a sizeable sum. Since the
museums of St. Petersburg and Moscow did not have
sufficient economic resources, the Governor General
of the Amur Region, who had received at Khabarovsk
a new skeleton in 1898, gave to the mining engi-
neer K. E. Pfaffius the task of contacting European
museums and negotiating with them. The museum
of Stuttgart offered 10,000 rubles for the specimen
in 1900. In 1901, Pfaffius went to Europe, visiting
Vienna, Budapest, Paris, Milan, and Munich. Paris
made the highest offer, and in 1903 the skeleton was
delivered to France via Japan (Sysoeva, 2001).

20th-Century Collecting—The collection of
skeletal remains diminished after 1900, but sig-
nificant collecting has still occurred in recent
decades (Table 5). There are recent reports that

sea cow bones are being commercially collected
and exported, either from the Commander Islands
or from St. Lawrence Island. Since Hydrodamalis
is not known to have ever occurred at the latter
location, many if not all of these bones entering
commerce may represent other marine mammals,
whose identity is falsified on customs declarations
in order to evade prohibitions on trade in extant
endangered species.

Discussion

From this survey, it is clear that Steller’s sea cow is
represented by a greater quantity of skeletal mate-
rial than hitherto known. Limiting the analysis to
the skeletons, Kleinschmidt (1951) listed 11 spec-
imens, but it is established that there are presently
at least 27. For two skeletons believed irreparably
lost during World War II, a completely or partially
different fate was ascertained. The specimen in
Dresden was confiscated by the Soviet Army and
moved to Russia; it was then returned in 1982. Of
the skeleton in Munich, the skull was saved from
the wartime destruction by transferring it to safety
together with part of the zoological collection. On
the other hand, the skeleton in Khabarovsk was
severely depleted by thefts and vandalism during
the World War II period.

Contrary to the opinion of Heptner (1967), who
did not believe possible the recovery of further
significant skeletal material from the Commander
Islands, single collectors or teams have been able
to unearth additional bones of Hydrodamalis. A
skeleton was found in 1983, and in 1991, two
zoologists collected about 90 bones.

Although several museums own skeletal
remains of Steller’s sea cow, not all of them are
fully conscious of the importance of their patri-
mony. Some of them have not yet inventoried the
items, others have lost all information about their
origin, and others have fewer actual items than
listed in their official catalogue. Still others dis-
play outdated osteological reconstructions.

Rather than complete skeletons, Nordenskiold,
Dybowski, and Stejneger had obtained large num-
bers of isolated bones, from which mounted speci-
mens were then assembled. Skeletal remains were
almost always found on the coast in large accumu-
lations, many or most of which probably resulted
from the systematic slaughters and butchering com-
mitted by fur hunters from 1743 to 1768 (Chelnokov,
1969; Domning, 1978), even though some cases of
natural stranding cannot be excluded. Some of the
bones in collections show marks of axes and are
blackened by fire (Domning, 1978). The effects of
such butchering help explain why articulated skel-
etons were rarely found. At any rate, most of the
preserved specimens are composite ones, made up
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of bones from two to 16 individuals, sometimes
of different age classes and size. For example, the
Braunschweig skeleton includes some bones that
are clearly smaller than others (e.g., a 41-cm long
innominate, attributable to a subadult).

Based on radiocarbon dating of some subfos-
sil ribs as being some 500 to 2,200 years old,
Savinetskiy (1992) hypothesized demographic
crashes connected with Late Holocene cooling
periods (but presented wholly inadequate evidence
for this). Even if this were the case, the existence
of some specimens much older than the 18th cen-
tury would not disprove a probable recent date for
the majority of the bones in collections.

Despite the considerable quantity of pre-
served skeletal material, we must admit that the
osteology of Steller’s sea cow is still incompletely
known. After the firsthand description by Steller
(1751) and the monumental treatises of Brandt
(1846, 1868) and von Nordmann (1862), few
authors studied the morphology and morphometry
of this species, and generally only of selected ele-
ments like the auditory apparatus (Claudius, 1867;
Doran, 1884; Robineau, 1965) and the innominate
bone (von Lorenz, 1904; Birulia, 1929). Despite
the present availability of at least 86 skulls in
all, most of which are complete, craniometric
data are published only for a relatively modest
sample (Stejneger, 1883; Anonymous, 1911;
Kleinschmidt, 1951; Heptner, 1967; Domning,
1978; Pilleri, 1988; Stefen, 2003; Csorba et al.,
2004). Domning (1978 and subsequent work,
e.g., Domning & Furusawa, 1995) has placed
Hydrodamalis in the wider perspective of the evo-
lutionary history of sirenians.

A few important details of the anatomy of this
species are still not fully clear such as the mor-
phology of the manus (which Steller described as
totally lacking phalanges—an observation sup-
ported by fossils of Dusisiren dewana, Takahashi
et al., 1986) and the number of ribs (17, 18, or
19 pairs?). Consequently, careful excavations of
new specimens in the Commander Islands would
be most desirable, both to acquire associated
skeletons or parts thereof (especially bones of
the manus) and to shed light on the stratigraphic
occurrence and taphonomy of the sea cow remains,
which have never been properly investigated.

A greater collaboration among museums also
would be very welcome, with exchange and ces-
sion of skeletal elements, which could allow more
complete osteological reconstruction of some
specimens, favoring therefore a better knowledge
of this extinct species.

Finally, we will be grateful to readers for any
further details to correct and fill out the data com-
pilation presented here, which we recognize to be
incomplete.
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