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FIG. 1. An immature male Arctocephalus townsendi from
Guadalupe Island, Mexico. Photograph by Phillip Colla.

Arctocephalus Geoffroy Saint-Hilaire and
F. Cuvier, 1826

Phoca: Schreber, 1775:pl. 85. Type species Phoca pusilla (part,
not Phoca Linnaeus, 1758:37).

Otaria: Desmarest, 1817:590. Type species Phoca coxii (part, not
Otaria Péron, 1816:37).

Arctocephalé F. Cuvier, 1824:205. Part, vernacular, unavailable
name.

Arctocephalus . Geoffroy Saint-Hilaire and F. Cuvier, 1826:554.É
Type species Phoca pusilla Schreber by subsequent desig-
nation of the International Commission on Zoological Nomen-
clature.

Halarctus Gill, 1866:7. Type species Arctocephalus delalandi
Gray (5 Phoca pusilla Schreber) by original designation.

Arctophoca Peters, 1866:276. Type species Otaria philippii Peters
by monotypy.

Euotaria Gray, 1866:236. Type species Arctocephalus nigrescens
Gray (5 Phoca australis Zimmerman, 1783) by monotypy.

Gysophoca Gray, 1866:236. Type species Arctocephalus cinereus
Gray (5 Otaria forsteri Lesson, 1828) by monotypy.

CONTEXT AND CONTENT. Order Carnivora, suborder
Pinnipedia, family Otariidae, subfamily Arctocephalinae, genus
Arctocephalus. The synonymy follows Gardner and Robbins (1998).
A key to the 8 species (Wozencraft 1993) of the genus Arctoce-
phalus follows:

1 Occurs in northern hemisphere -------------------------- A. townsendi
Occurs in southern hemisphere ------------------------------------------------- 2

2 Occurs in waters off Australia and New Zealand ---------------- 3
Does not occur in waters off Australia and New Zealand ------ 4

3 .200 cm in total length ------------------------------------------ A. pusillus
,200 cm in total length ----------------------------------------------- A. forsteri

4 Progressive reduction posteriorly in crown size of postcanine
teeth -------------------------------------------------------------------------- A. gazella

No progressive reduction posteriorly in crown size of post-
canine teeth ----------------------------------------------------------------------------- 5

5 Conspicuous yellowish chest, with a topknot or tuft of fur
on forehead ---------------------------------------------------------- A. tropicalis

No conspicuous yellowish chest, with a topknot or tuft of fur
on forehead ------------------------------------------------------------------------------ 6

6 Occurs in waters of continental South America ----- A. australis
Not in waters of continental South America, but near off-

shore islands ---------------------------------------------------------------------------- 7
7 Occurs in waters of Galapagos Islands ---------- A. galapagoensis

Occurs in waters of Islas Juan Fernánadez -------------- A. philippii

Arctocephalus townsendi Merriam, 1897
Guadalupe Fur Seal

Arctocephalus townsendi Merriam, 1897:175. Type locality ‘‘Gua-
dalupe Island, off Lower California. Collected on the beach
on west side of Guadalupe’’ [Mexico].

Arctophoca townsendi Sivertsen, 1954:42. Based on Arctocephalus
townsendi Merriam.

Arctocephalus philippii King, 1954:326. Based on Arctocephalus
townsendi Merriam.

CONTEXT AND CONTENT. Context as for genus. A.
townsendi is monotypic.

DIAGNOSIS. Arctocephalus townsendi is the only member
of the genus Arctocephalus in the northern hemisphere. A. town-
sendi is distinguished from A. pusillus and A. galapagoensis by
size. Males, measured from nose to tail, are 273 cm for A. pusillus,

180 cm for A. townsendi, and 154 cm for A. galapagoensis (Bonner
1994). Skull of A. townsendi is low above the orbits, so forehead
is flat, rather than convex as in A. philippii (Repenning et al. 1971).
A. pusillus, A. forsteri, A. australis, and A. tropicalis all have
accessory cusps on postcanine teeth, whereas A. townsendi has
almost none. A. gazella has the smallest postcanine teeth of any
in the genus, with progressive reduction posteriorly in size of
crowns (Repenning et al. 1971). A. townsendi is separated from
Callorhinus ursinus, northern fur seal, by a more elongated muzzle,
lower forehead, and slope of anterodorsal aspect of skull (Barthol-
omew 1950). Facial angle of A. townsendi always exceeds 1258,
whereas facial angle of C. ursinus is always ,1258. Fur of front
flipper extends past wrist in A. townsendi but ends abruptly at wrist
in C. ursinus (Bonner 1994; Peterson et al. 1968; Repenning et al.
1971).

GENERAL CHARACTERS. Arctocephalus townsendi (Fig.
1) is a medium-sized otariid and is sexually dimorphic (Wickens
and York 1997). Males average 180 cm, length from nose to tail,
with a body mass of 160–170 kg (Bonner 1994); length from nose
to tail of territorial males is 190–245 cm (Gallo-Reynoso and Fi-
gueroa-Carranza 1996). Females average 120 cm, length from nose
to tail, with a body mass of 40–50 kg (Bonner 1994). Other sci-
entists have recorded average measurements of A. townsendi (Gal-
lo-Reynoso and Figueroa-Carranza 1996; Wickens and York 1997).
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FIG. 2. Dorsal, ventral, and lateral views of cranium and lat-
eral view of mandible of a male Arctocephalus townsendi from San
Mateo County, California (MVZ 191003). Greatest length of skull
is 176 mm. Specimen courtesy of Jim Patton and Yuri Leite, Uni-
versity of California, Berkeley, Museum of Vertebrate Zoology. Pho-
tographs by Steve Butman.

Body measurements (in cm) of an adult male carcass were: dorsal
length, 181.6; ventral length, 160.0; girth of head around eyes,
35.0; girth at neck behind ears, 64.8; girth at shoulder, 113.0; girth
at axillae within lateral flippers, 118.0; girth at tip of lateral flip-
pers, 98.0; girth of lateral flipper at shoulder, 31.8; girth at base of
tail, 52.1; length of lateral flippers, 52.1; length of rear flippers,
40.0; length of tail, 6.3; and length of exposed scratching claw, 3.2
(Townsend 1931).

Arctocephalus townsendi has a narrow skull and zygomatic
arch, a long narrow rostrum, broad maxillae roots, triangular post-
orbital processes, and smooth, rounded tympanic bulla. Interorbital
breadth is 10–12% of length of skull (Hall 1981). Muzzle or snout
is long and pointed (Orr 1989), generally 30% of total length of
skull (Fig. 2). Condylobasal length in males is 235.0–256.0 mm
and in females is 197.0–217.0 mm. Zygomatic breadth is 130.0–
140.0 mm in males and 107.0–118.0 mm in females, and interor-
bital constriction is 26.0–30.7 mm in males and 21.5–22.0 mm in
females (Hall 1981). Additional measurements (in mm) taken on 1
complete adult male skull include: greatest basal length, 248.0;
basal length from gnathion to basion, 233.0; basilar length of Hen-
sel from basion to incisors, 223.0; palatine length from gnathion to
postpalatal notch, 120.0; postpalatal length from postpalatal notch
to basion, 113.0; least interorbital width from anterior to supraor-
bital processes, 24.0, and from posterior to supraorbital processes,
21.0; width of supraorbital processes, 47.0; greatest nasal length,
38.0; anterior width of nasals, 27.0; width of rostrum, 46.0; and

width of mastoid, 119.0. Braincase was measured at frontal–parietal
suture as 81.0 mm; greatest length of ramus was 172.0 mm. Jaw
measurements (in mm) were: lateral series of teeth from canine to
last molar, 88.0; distance between canines, 20.5; distance between
3rd pair of molariform teeth, 23.0; and width of zygomatic root of
maxilla, 18.0 (Townsend 1931). Measurements (in mm) from a skull
of unknown sex were: greatest basal length, 256.0; basal length,
243.0; basilar length of Hensel, 233.0; length of palatine, 120.0;
postpalatal length, 125.0; zygomatic breadth, 151.0; lateral series
of teeth, 88.0; distance between canines, 22.5; distance between
3rd pair of molariform teeth, 22.5; and width of zygomatic root of
maxilla, 21.0 (Merriam 1897).

Dental formula is i 3/2, c 1/1, p 4/4, m 2/1, total 36 (Hall
1981). Dentition is nearly homodont; first 2 upper incisors possess
a transverse groove (Bonner 1994). Cheek teeth lack accessory
cusps and are widely spaced. Canines are large and recurved with
a cone shape (Nowak 1991). A diastema occurs between P4 and
M5 (Repenning et al. 1971). Upper cheek teeth have simple high-
pointed cusps and minimal development of cingula. In most spec-
imens a minute anterior accessory cusp occurs on cingulum of each
lower postcanine tooth (Repenning et al. 1971).

General color of A. townsendi is dusky black, with ventrum a
lighter shade than dorsum. Shoulders and head are gray; nose is
black with brown-red hair around eyes (Townsend 1931). In adult
males, outer guard hairs are white-tipped. Pelage color is affected
by dryness, dirt, and fading (Bonner 1994) and tends to possess an
overall ‘‘grizzled’’ appearance (Peterson et al. 1968).

Arctocephalus townsendi (Townsend 1931) has small, carti-
laginous pinnae (Nowak 1991) that measure 3.2 cm in length. Front
flippers of A. townsendi are cartilaginous and elongated to greater
than one-fourth of total length of body. Terminal flaps of hind flip-
pers are equal in length (Peterson et al. 1968). Front flippers have
5 clawed fingers, whereas claws are absent on the 1st and 5th toes
of the hind flippers. Cartilaginous webbing extends past the claws
(Allen 1979).

DISTRIBUTION. Arctocephalus townsendi occurred north-
ward to the Gulf of the Farallones in California and southward to
the Revillagigedo Islands, Mexico (Fig. 3), before its reduction in
numbers in the 19th century by fur traders (Aurioles-Gamboa et
al. 1999; Starks 1922). Currently, A. townsendi is most commonly
found on the island of Guadalupe, Mexico (298009N, 1188159W),
250 km off the coast of Baja California (Aurioles-Gamboa et al.
1999). A. townsendi has been observed on San Miguel, San Cle-
mente, Santa Barbara, and San Nicolas Islands (Channel Islands)
off the coast of southern California since 1969 (Melin and DeLong
1999; Seagars 1984; Stewart 1981; Stewart et al. 1987). In 1992
and 1993, an adult male established a territory on San Miguel
Island (Melin and DeLong 1999). Sightings and strandings have
occurred in Monterey Bay (368309N, 1218509W) in 1977 and 1992
and once in Princeton Harbor (378309N, 1228299W) in 1984 (Feld-
man and Parrott 1996; Hanni et al. 1997; Webber and Roletto
1987). Several sightings occurred in the southeastern regions of the
Farallon Islands (378429N, 1238009W) from 1988 through 1995
(Hanni et al. 1997). Three males were seen during a census from
Piedras Blancas, San Luis Obispo County, California (Bonnot et al.
1938). The northernmost record for A. townsendi is a stranding in
California at Blind Beach, Sonoma County (388269100N,
1238079150W) on 4 July 1988.

From 1981 to 1997, sightings from south of the Guadalupe
Islands included Isla Lobos, Gulf of California (298559N,
1148289W), Bahia de Bacochibampo Guaymas (278569N,
1118079W), and Los Islotes in Bahia de La Paz, Gulf of California
(248359N, 1108239W—Aurioles-Gamboa et al. 1999). The south-
ernmost record was a female stranded in Puerto Guerrero near Zi-
huatanejo, state of Guerrero, Mexico (178399N, 1018349W), on 28
April 1997.

Guadalupe Island is the only recorded breeding ground for A.
townsendi (Melin and DeLong 1999). However, an incipient breed-
ing colony may have been established at Isla Benito del Este, Baja
California, Mexico, as 9 A. townsendi pups were observed among
a Zalophus californianus population in August 1997. The A. town-
sendi pups were too young to have traveled the 266-km distance
from Guadalupe Island. Territorial males were present, another in-
dication that it was a breeding colony (Maravilla-Chavez and Lowry
1999). In June through September of 1997, a female and pup were
spotted on San Miguel Island, California, indicating reproduction
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FIG. 3. Geographic distribution of Arctocephalus townsendi
based on Aurioles-Gambo et al. (1999), Bonnot et al. (1938), Hanni
et al. (1997), Melin and Delong (1999), Seagars (1984), Stewart
(1981), and Stewart et al. (1987).

occurred in the Channel Islands, 590 km north-northeast of Gua-
dalupe Island (Melin and DeLong 1999).

FOSSIL RECORD. Subfossils are known from the Emery-
ville shellmound from the Late Holocene period of San Francisco
Bay (Broughton 1999). Archeological excavations within the his-
toric range indicate that A. townsendi was once more common on
Isla Socorro of the Revillagigedo Archipelago, Mexico, and San
Miguel Island and Monterey Bay, California (Hubbs 1956; Lyon
1937; Repenning et al. 1971; Townsend 1924; Walker and Craig
1979).

FORM AND FUNCTION. Females have 2 pairs of abdom-
inal nipples (Bonner 1994). Milk is rich, ca. 50% fat, leading to
rapid pup growth (Nowak and Paradiso 1983). A female, whose
body weight dropped to 20 kg, suffered from severe malnutrition
(Aurioles-Gamboa et al. 1999). Males have testes contained in a
scrotum (Bonner 1994) and a well-developed baculum (Nowak
1991).

Arctocephalus townsendi relies on a thick underfur layer of
fine hair covered by outer guard hairs that are angled for thermo-
regulation. Hairs are coated by oily secretions produced from se-
baceous glands, giving hairs the ability to trap air bubbles within
the pelage to form an additional layer of insulation (Feldman and
Parrott 1996).

The flippers serve as the primary means of locomotion. Fore
and hind flippers are used on land for doglike locomotion (Nowak
and Paradiso 1983).

ONTOGENY AND REPRODUCTION. Arctocephalus
townsendi is polygamous (Bernardi et al. 1998). A single territorial
male maintains ca. 6 females in his harem (Wickens and York
1997). Breeding occurs near or in caves of isolated areas after the
male marks his territory (Orr 1989). A. townsendi males have been
observed to average 76% of their time resting and fasting while on
breeding grounds (Boness 1984; Pierson 1978). A single offspring
is produced between 15 June and 22 July; the median pupping

date is 21 June (Wickens and York 1997). Mating occurs postpar-
tum. Implantation probably occurs ca. 4 months after mating (Reyn-
olds and Rommel 1999). Pups nurse for 9–11 months (Wickens
and York 1997). Their dark natal coat will eventually become in-
terspersed with guard hairs. Pups shed the natal coat toward the
end of their 1st summer (Nowak and Paradiso 1983). The yearling
coat is tinged silver (Bonner 1994). During lactation, nursing fe-
males fast for an average of 5.03 days but up to 12 days (Gallo-
Reynoso and Figueroa-Carranza 1996).

ECOLOGY. Arctocephalus townsendi favors shores with
abundant large rock and lava blocks often at the base of large cliffs.
They inhabit caves and recesses, which provide protection and
cooler temperatures, especially during the warm breeding season.
A. townsendi generally segregates from other pinniped species (Pe-
terson et al. 1968) and exhibits strong site tenacity (Nowak 1991).

Contents of feces and gastrointestinal tracts, from several in-
dividuals stranded off the coast of northern California near Farollon
Island, included 81 beaks of squids (38 Loligo opalescens and 3
Gonatopsis) in 1 individual and 34 beaks of squids (Onychoteuthis
borealojaponica) in a 2nd individual. The gastrointestinal tract of
a 3rd individual contained 30 teleost otoliths representing Cith-
arichthys sordidus, Lampanyctus, Protomyctophum, and Scope-
logadus, indicating a diet including cephalopods and bony fish
(Hanni et al. 1997). Crustaceans are also a component of the diet
of A. townsendi (Nowak 1991).

A stranded female from Puerto Guerrero with severe malnu-
trition, body mass 20 kg, total length 114 cm, was fed ojotón (Tra-
churops crumenophtalmus) daily for 60 days. Daily average intake
was 3.04 6 1.53 (SD) kg, with an average growth rate of 250 g per
day (Aurioles-Gamboa et al. 1999).

During histological or postmortem examinations 9 stranded A.
townsendi exhibited the following disorders: decreased pancreatic
zymogen granules, septicemia, adrenal atrophy, bacterial pneumo-
nia, verminous pneumonia, umbilical hernia, gastric nematodiasis,
enteritis, hepatitis, pulmonary vascular thrombosis, renal hemor-
rhage, liver necrosis, and emaciation (Hanni et al. 1997). The sin-
gle live stranded animal was emaciated.

A cookiecutter shark (Isistius brasiliensis) wound occurred on
a male A. townsendi (Gallo-Reynoso and Figueroa-Carranza 1992).
Killer whales prey upon Guadalupe fur seals (Allen 1979).

BEHAVIOR. Several vocalizations of A. townsendi are char-
acterized. Males are most often observed barking when occupying
territory (Peterson et al. 1968). Their bark is a throaty, muffled
sound with almost the tone of a steamboat whistle (Bartholomew
1950). When disturbed by humans, males will roar with a pitch
lower than that of pups. Male bulls in neighboring territories utter
harsh, threatening puffs at each other. Spectrograms of male calls
show a high-frequency shadow after each sound. Females emit pro-
longed bawls when interacting with pups. Spectrograms of female
calls show a pulsing or chopping call when near pups. Pups bark
when moving or playing, give off a high-pitch roar as a warning or
defense against humans, much like that of males, and cough when
threatening other animals or when crowded. Spectrograms of the
roars of a young male show progressively more structure and clear
harmonics throughout each call, and the calls appear to rise in
pitch (Peterson et al. 1968). While standing still or moving slowly,
A. townsendi keeps up a distinctive call that starts as a deep,
hoarse growl and ascends the musical scale to end in a querulous
rasping tenor note (Bartholomew 1950).

Over 18 days, a captive young female averaged 3.8 h/day
grooming, more than twice as often when wet (62 events) than dry
(28 events); grooming constituted 5–28% of its daily activity. Also,
the departure of a Z. californianus pen mate was followed by an
increased grooming rate, increased grooming duration, and de-
creased grooming frequency (Feldman and Parrott 1996).

Both male and female A. townsendi defend territories from
other pinnipeds. A male observed in 1992 through 1993 at San
Miguel Island (348019N, 1208269W) displayed territorial behavior
toward Z. californianus females and pups. Similarly, a female A.
townsendi with her pup on San Miguel Island in 1997 defended a
territory from Z. californianus females, which caused her pup to
become isolated from and act aggressively toward Z. californianus
pups (Melin and DeLong 1999).

Characteristically A. townsendi position themselves vertically,
head-down, in shoal water, while the exposed hind flippers wave
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slowly in the air. Once in the water, the Guadalupe fur seal stays
close to shore and rarely protrudes its head from the water. Juve-
niles on Guadalupe Island played in tide pools, lunging at each
other’s flippers, barking, and chasing (Peterson et al. 1968).

Arctocephalus townsendi is diurnal and nocturnal, relying pri-
marily on vision because of poorly developed sense of smell and
hearing (Nowak and Paradiso 1983). The species is shallow diving
(Gallo-Reynoso and Figueroa-Carranza 1992).

GENETICS. Arctocephalus townsendi has 2n 5 36 (Bonner
1994; Repenning et al. 1971). Polymerase chain reaction was used
on a 350-bp region of the D-loop, noted as the mitochondrial con-
trol region (Bernardi et al. 1998). Seven mitochondrial DNA hap-
lotypes from 25 individual A. townsendi from Guadalupe Island
clustered into 4 clades using a 320-bp portion of the D-loop (Ber-
nardi et al. 1998). DNA fingerprinting identified 56 characters
among 29 profiles of the species. DNA fingerprints had moderate
genetic variation and high genetic diversity compared to other bot-
tleneck species. The unique character frequency in A. townsendi
is 0.14. A. townsendi has probably undergone 2 population bottle-
necks, over the last 100 years, caused by extensive hunting in the
19th century (Bernardi et al. 1998).

CONSERVATION STATUS. Arctocephalus townsendi is
listed as threatened under the U.S. Endangered Species Act and
as depleted under the U.S. Marine Mammal Protection Act as of
31 December 1994 (Reynolds and Rommel 1999). It is also clas-
sified as Vulnerable by the International Union for Conservation of
Nature and Natural Resources Red List (Wickens and York 1997).
A. townsendi and the Island of Guadalupe are currently protected
under Mexican law (Bonner 1994).

Throughout the 19th century, fur seal hunters placed tremen-
dous population pressures on A. townsendi. Commercial fur har-
vesting occurred from 1834–1894 (Wickens and York 1997), during
which time ca. 5,575 fur seals were taken, between 1876 and 1892
(Townsend 1924, 1931). The population on Guadalupe Island was
almost exterminated by commercial sealing (Hubbs 1956; Town-
send 1899). No sightings of this species are known from 1892 (Tho-
burn 1899) until 1926, when 35–60 were reported by 2 fishermen
(Huey 1930; Townsend 1931; Wedgeforth 1928). One of the fish-
ermen returned in 1928 and killed most of the herd (Hubbs 1956).
No more sightings were recorded for an additional 26 years until
1954, when 14 were sighted (Hubbs 1956). The original population
may have numbered 20,000–200,000 animals (Hamilton 1951;
Hubbs 1979; Maravilla-Chavez and Lowry 1999; Scheffer 1958).
Three males were spotted off the coast of central California (Bonnot
et al. 1938) and a single male at San Nicolas Island in 1949 (Bar-
tholomew 1950), which caused the further exploration of Guadalupe
Island (Hubbs 1956). Since 1954, the population has been increas-
ing at a rate of 13.7% per annum (Maravilla-Chavez and Lowry
1999) with an annual pup (,1 year old) production of 2,205 for
the entire population as of 1992 (Wickens and York 1997). The
Guadalupe Island population has been irregularly censused since
1954 and numbered 7,408 in 1993 (Berdegué 1956, 1957a, 1957b;
Bernardi et al. 1998; Fleischer 1987; Gallo-Reynoso 1994; Hanni
et al. 1997; Hubbs 1956; Lluch Belda et al. 1964; Rice et al.
1965).

REMARKS. Arctocephalus comes from the Greek arktos
meaning bear and kephale meaning head (King 1964). Merriam
(1897) named the species after Charles Townsend, who discovered
4 adult males on Guadalupe Island. A. townsendi has been con-
sidered conspecific with A. philippii (King 1954, 1964; Scheffer
1958). A. townsendi has also been placed in the genus Arctophoca
with Arctophoca philippii (Sivertsen 1953, 1954). We thank Se-
bastian Luhay and an anonymous reviewer for reviewing earlier
drafts of this manuscript and Phillip Colla for photographing the
fur seal.
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génériques entre lesquels elles se partagent. Mémoires du Mu-
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en eux-mèmes, d’après l’état actuel de nos connoissances, soit
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