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Sea Otter

Enhydra lutris

By J.L. Bodkin and B.E. Ballachey
1.5. Geological Survay, Biclogical Rescurces Division
The sea otter, Erbvdra larris, is the largest member of the
Mustelidae Family and is the only one which lives entirely in
marine waters, Sed ollers ase unigque Among marim: miamals
because, unlike whales, dolphing and seals, they do not have o
layer of fut or blubber o keep them warm in the cool eceans of
Uhe Marth Pacific. Instead, s oters depend on dense fur that
traps tiny air bubbles (o insulate them from the cold water, “lo
sty wirm, they also must maintiin a very high metabolic rate,
requiring the sea oller 1o eat about 25% of its body weight per
day. Sea otters cat mostly invertehrates — clams, crabs, ur-
chins, and mussels — found in shallow coastal waters

Geggraphic Hange and Specias Hislory

The historical range of the =es oter includes the shallow
coastal waters of the northemn Pacific dm, from central Baja
Califprnia oo the islands of porthem Tapan, About 230 years
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agn, Russian and Eueopean fur traders began hunting sea of-
ters and trading with local Matives for sea otter pelis. Prior 1o
the fur harvest, it°s estimated that sca otters oumbered 150,000
armnals throughowt their range. ! Hunting brought the speces
close to extincton, but in 1911, sca otters came wnder profec-
ticn with the passage of the Intermational Far Seal Treaty, At
that time, remnoant sea otter populations persisted in small iso-
lated pockets in Alaska, California and RBussia. 2 Although
accurate population estimates are not available for that time
period, anecdotal information and surveys suggest ferer thun
100 sea otters remained in each popalation 13

During the 200 contury, se oller populations made a re-
markable recovery, larzely &s a result of protection from has-
viest and sucoessful translocations 1w Southeast Alaska, Brtish
Columbin and Washington. Today, nearly 75% of their historn-
cal range has heen recolonized by more than 100,000 sea ot-
ters.t Annual growth cates among recovering remmnant sea at-
ler popalations range from just over 5% along the California
constline to aboul 15% ai Amchitka Island; tanslocated popu-
loms average nearly 2095,
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Cine of the remnant sea otfer populations sur-
vivesd inthe bays and coves of southwestern Prince
Willlam Sound (PWSL An least 150 ofters wen:
present @l Monague Island in 19513 Surveys in
1959 and 1973 provided counts of 5453 and
30055 respectively. By 1983, when 4,747 were
counied, sea otbers were distnbuted throwghoot
the sonnd,® These survey resulis are actual counts
of animals observesd, with an unknown progor-
tion of arers present but undetected. An cstimated
3,000 sea otters were present in e sound in
1995, Sea ptters from PWS likely bave been the
soprce ol animals now 3-;:-I|_|r|i.r.1r'|?_||'||: Fenai Pen-
insitla and the outer cowst of the Gull of Alaski,
somalheast of Cordova, An estimated 2300 sea ol-
ters resided along the Kenal Peninsula in [HE4
aned i 199590, nearly 300 were oounted south
of Cordova along the cuter coast.

Ao reanmant sea oler population apparently also
persisted of Bodiak Island, A survey in 1951 Fo-
cated 82 seq aners in the norh-

Becmese seaoiters feed exclusively on benthic
prey, their distribution 1z Hmated by thear abiliy
o divie 1o the sca floor, Among maring mmimals,
sz odters ane relatively shallow divers, and 20
their distribution i= generally limited o o nirmow
wone extending oot from the shoreline. Observa-
tions in Bristol Bay, Aloska, indicated that oover
Qi ol the sea olters werne found between the
shoreline and the 40-m depth contour,® In PWS,
aboul 35% of oiters wene abserved between the
share and the 40-m depth contour,

Food Habits and Foraging Ecology

Seacarers foraze in sedimentary and rocky hib:-
tids during daylight aed @ noghe, Maximuam div-
ing depih s belicved to be about 1K) m, based on
ome g over found 10 a kang craby rap recovered
fromn that depth in the Alcutian 1slands, Until re-
cendly, 1t wias peoerally accepred that most sea at-
er fpraging cocurs in waters less than 40-m depth.
In 1996, wwe of pressure modulated sonic rans-

cm portion of the Fodiak anchi-
pelagn, and counts of 315 and
G6GT wers obtained am 1957 and
1959, respectively.? By 983,
2,811 otters were found at
Foodiak? and in 1994, the popu-
lation was estimated @l over
&, Much unoccupicd habi-
tat remiins in the Kodiak region,

Habitat

Sea oders are greganous and
are st commonly fownd in
nearshore wabers, both along the
ouder costs and wathin protecred
wiaters such as southest Alaska
aned PWS, Sea oner habitz can
he defined by two primary com-
poanents: the sea floor, where
proy are capiuned, and the seo
surfpce, where prey consump-
tiom, grooming, resting and so-
ciil interactions poour. Groups of
resting odters, termed “rafz,”
often can be found associated
with canopy forming kelp beds,
such as Macmopsns, Nereooyris
and Afaria . In the absence of
kelp beds, groups of otters will
frguently fomm rafis in the open
water of protecied bays or inlets,
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manters showed that in Somoheast Alaska, seaoters
commenly dove to depthe of 30-80 m. Swimming
speeds while diving were abowt | mdsecond, and
dive fimes averaged abowt 1-2 mimutes,

More than | 3] species of inverichrates, fish and
seahinds hivve been identified as sea otter prey, !0
the most frequent being crabs, snails, clams, mus-
sels, sen urchins, and sei slars.

Dicts differ depending on the habital. For ex-
amiple, in the pomarily sofl-sediment habitat of
WS it was found that clams and mussels com-
prised S0-70 and 10-20%, respectively, of the
items identified. At Bering 1sland, Russia, a pri-
roarily rocky habalat, oners est mainly urching,
snails, and crabs, with fish contributing tothe dict
we well, Consumption of seabinds has been ob-
served, but rarcly.

The wse of tools by sea ollers 15 unusual since
ol wse among mammals has been repored only
in hmmans, chimpanzess, dolphins and occasion-
ally, polar bears. 1! The tool most commonly cm-
ployed by sew otters is the rock, which iz used both
for removing prey from the botom and o open
baard-shelled prey, such az larpe clams or sea ur-
chins.

Seaolters have a large calonc requirensent, con-
suming 10-25 pounds of prey per day.!% Because
of conflicts between olters and humans over przy
regoirces, a lot is known about the impact of sca
otbers on populations of some shellfzh, incloding
mussels, abalones, and uschin. The near extinetion
of zea otters and their continmng comebsck pro-
vide opponunitics to sidy marine communitics
in the presence and abaence of e olers,

Female sea otters can become reprodoctively
mature as early as age two, bt the majority
mature by age three.!2 While female sea ot-
biers cun give barth at any e of vear, they usu-
ally do so in the late spring and carly summer.
Pups are dependent on their mothers" care lor
about six months. The female lactates through-
ol the dependency peaod, although by the age
of four months the pup is nourdshed primarily
o solid food provided by the mother, Shortly
after weaning her pup, the female will enter
estrus and breed again, and thes 12 either preg-
nant or lactating for most of her adule life. Ges-
tation lasts about 515 months, including a pe-
riod of delayed implantation, leading o a re-
productive cycle of one yvear, Like all manine
mammals, sea otters give birth to a single pup.

Sen olters are polygamous and a sangle male

brocds a5 many females sz he can, Dominant
adult males hold and defend ermiones whene

females are present, patrolling the boundaries on
a regular basiz, Terrilones range in size from a
ferw to hundreds of acres, but average about 75
gores. M Tndividual males have been known 1o
oocupy the same temitory for 2= many is nine
years, While females are free 1o move amang
male territories, micles will iy to seguester wdult
females within their teriones, Male sea otters
become sexually mature ot two or three years,
kit ey ot hawe the social matusity o hold a ter-
mitory until g six to cight.

Movements

Although sea oners have been obsenved rav-
cling distances of more than 10650 km, they tend
1o stay close to home, Typacally, arees will iravel
severil kilometers to forage, bot otheradse re-
main in teeir resting area, Feeding activity peaks
in the moming and afternoon.

Scasonal home ranges of females range from
10-25 km of shoreline, which may be the extent
of their lifetime movements Adult males, on the
other hand, may ccoupy bvo distinct annual home
rangest one i3 their breeding temitory, and the
other 15 an agoregation of all-male otbers, Dhs-
tances between & termtory and the all-male area
may be 100 km or more, Mot all males can de-
fend territonies and those that cannot, often the
younger ones, may reside for long periods in
male aggregations.
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Mon-territorial males can ocour in large ag-
gregations and are recognized as the initial
colonizers in recovenng populations. Range
expansion, or population recovery, is usually
the result of these male groups moving tor-
ther inte unoccupied habitat, Reprodective
females estabhsh themselves inwhat were tor-
merly arcas of mals groups and dominzant
mitles gstablish tereitories within those temale
areas. 10

Effets of the oil spill

Ol From the Exven Valder moved through
prime se ofter habatal, with thousands of sen of-
ters in PWS and the Gulf of Alsska in s path.
Sea odters were pariicularly svulnerable to the ol
hecase it destroyed the insulating qualines of e
fur. In addition, the peak of pupping for sea oliers
in WS occurs in Jate spring. so many animals
Wore pregnant or were mirsing pups when ex-
pozd 1o oil.

Thise ammals that found refuge from the ol
in the backs of bays or inlets sull may have been
exposed 1o volatle components evaporating from
1he oil on the water, The nsk of ciling of the fur
wimald have continued over a longer penod, &8
oil which had washed up on beaches was re-
washed imin nearshore arcas.
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Within days of the spall, sea oters in the path
ol thiz il were being captured and brought i for
treatment. Behabilitation centers wese established
im Waldes and Seward, and during the spring and
swmmer, meaore than 300 ses ollers were caught in
FWS, along e Kenai Peninsola, and ot Bodiak, 13
Bany animals were heavily oiled and did not sur-
vive, However, about 200 otters did survive (e
ordeals of oiling, capture, cleaning and captivity,
anid were released back to the wild ineastern WS
in late summer 1989,

A subset of the released ofters was monitoned
for movements, reproduction and survival 1413
Researchers discovered that many of the olters
rmone of which was released back 1o the area where
they Tad been canghit moved large distances, which
has typically been abserved inother translocations
of sca otters. e Furhermore, survival and repro-
duction rates folkowing release were relavely poor,
Thiz, caombined with the agh cost of operating the
restiment eeners, and recognition that the sess
of capture and holding was 1o nself larmful oo the
olers, miade the value of the rehabilitation proces
sornewhat controversial 17,18

Estimated Mortality

Wearly 1000 sca otter Curcisses wans feco-
cred in oiled areas after the spill, creating a
stark picture of the injury o sea oters.19
About S0 carcasses were recovered from
W5 and from the Kenai Peninsula, Fodiak
[sland & Adlaska Peninsula arcas, about 400
carcasses were recovered. Ancther 133 died
it the rehabilitation centers. An additional buot
unknown number of sea ollers died from oil
exposure, bul thelr carcasses were never re-
covered. A small menitoring study, conducted
during the cleanup activitics at Kodiak, sug
gested that as few az 20% of the total number
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of carcasses were recovered. 20 For a variety
of reasons, however, it is difficult o apply this
recovery rate o the larger spill arca.

[N somne CAses, SaTCasses were necropsied
shortly after death, but many were frozen with-
cant Turthier examination, Dy the summer of 1990,
these circisses were examined fo provide insights
intn e mechamsms of ol injury 0 268 olters
and to obtain teeth, reproductive tracts and tissue
samples for further stody. A high proportion of
the: cirrcisses were found w have patholopgies (-
vierse changes in the issie) of the lung, liver and
kidney associzied with oiling, 21

Boat surveys were conducted afier the spill o
eshmmals: numbers of sep olters in PW3S, Tn 1954
#5, boat surveys of sca odiers counted nearly 5,000
sed ofters in WS B and it was believed that o
ters had fully reoccopicd all available habitat
Ulsing sionilar methods, surveys were conducted
in the summer of 198922 and repeated in the
springs and summers of 19940, 1991 and 1993,
Fesearchers found 14% more otters in unoiled

arcas of PWE (counting otters seen in the
nearshore), and 35% fewer aners in ciled arcas,
compared to counts oblinned prespill. Based on
these survey data, an estimated 2800 (range of
SO0-3000) sea otters died aootely from e spill
in PW5.23 A different model resulted in an esti-
mate of 750 atlers lost due 1o the spill 24

Although considerable effor was put inio deter-
mimang the total oes of sea oiers im the months fol-
lorwing the spill, baseling data are insufficient, thus
Tirmiging Gz abaliny 10 degw conchesaons alxe total
losses, [t was ot possible fo amive ot o mebobbe,
precise estimane of the total member of acute deaths,
bt a reascnuble estimite is that the actoal Joss was
n the range of several tousand sea otters.,

ar-term affecls
The immeediste effectz of the spill on sea allers
were obvious amd deastic. The extent of chronic
damages has been more difficell o ascedain,
Because of liver and kidney damage obscrved
in odters that were exposed o oil and subse-

Densities of mussels and urchins in the presence
(Amchitka) and absence (Shemya) of sea otters?
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gquently died, 21 it seems likely that some otters
which survived the spill would have heen in poar
hiealth oing into the next winter There wern:
also concerns about possible effects on the ai-
1ers of continuing exposure to residual oil,
Studies conducted from 1990-593 suggested that
oil-related injury 1o sca obters persisted, b the
pictun: was far from clear 1% Based on carcasses
recovercd in oiled arcas of PWSE in 1990 and
191, mortaliny of prime-ape sea ofters {2-3 yoars
of age) was abnormally high.*! However, radio-
telemetry sudies of live oters suggested that re-
production and survival of adult female sea of-
ters in owestam PWS was normal. Survival of sea
ofber pups inwestern PW3E in the winters of 1990
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91 and 1992-93 was poor and lower than that of
their counterpans in eastern PWS.2533 Finally,
data from the boat surveys which were initisted
in the surmer of 1989 and continued 0 subse-
quent years (1990, 15991, 1993, 1994) indicate that
the sew ofter population in oiled areas of PWS
has reot increased since the spill year 22.34.35

The general desizn of post-spill sea olter sod-
ics compared animals in uneiled arcas of castern
PWS 1o these in oiled arcas of the west Tow-
ever, sinoe the spill, the number of sca otters that
coald b fonerd in e arcas that were most heavily
ailed has been low, and Ginding animals for the
studies has been difficult Thus, many of the sca
atters caught in westermn FWS for post-spill stud-
jes were oot fron the locations handest it by the
ail. This, combinad with the likelihood that
lomper-term effeets on the population likely were
subtle and difficult to derect, may have compro-
mised detection of chronic injury 10 U sea atter
population. Mevertheless, the resulis cited above
sugeest that sea otters suffered from spill-related
effects beyonad the iatial year of exposur:.

I 199394, acrigl surveys of western PWE
confirmesd that in areas which had received ex-
tensive oiling on muech of the shoreling, sea of-
ters were present @l very low densities. For ex-
ample, during the spill, 33 sea otlers (22 dead and
11 alive) were removed from Herring Bay in
portlern Knight Tsland, but aemal surveys from
[9Z- 105 indicated oer numbers in that arey
remained low, with no mors than six afers at a
time observed in Hermng Bay. These dati led re-
searchers 1o the conclusion in 1594 (hat sea of-
tors had not vet recovered fully from the spll.
Consequently, in 1993, the Mearshore VMernehrate
Predator Project was implemented to investigate
the recovery of four species of verebrates, in-
cluding the sea oiler,

Restoration activities

Pogulation survey methodology

As with ether wildlifc populations, wccuritely
estimating sca otter populations in Prince Will-
iam Sound pnd the Gulf of Alaska has long baeen
i problem. In 19492, the Trustee Council and the
Alasky Scence Center cooperatively funded a
threg-year effort to design, test and implement an
zerial survey methed that could dependably pro-
vide a population cstimate. An aeral survey
method was implemented in FWE in 195, and
these surveys remain i part of the sea atler resio-
TUtion progsim,
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Reproductive Biolagy and Population Madeling

The larpe number of sea olter cancasses recov-
ered alter the spill provided 3 unigue opporiunity
for studies of oiter biclogy, Teeth provided infor-
manon sbout the age stcire of the PWS sea -
ter population asd thal age distritagion was use to
to estimmste survival rates of adull otlers at the fime
of the spill. 3% Reproductive tracts {utens and ova-
ries) provided information oo the stats of a fie-
mide ab the time of ber desth {e.g., pregnant v
recently pupped) and the number of limes <he pre-
vicusly had been pregnant, and allowed estima
tion of the proportion of females of each age that
reproduce annually. |2 Survival and reproduction
rabes arg esseninl forundesstanding population dy-
namics, including growith and recovery subsequen
tor the spill, In combination with other available
infirmation on the westem PWE sea otter popula-
tien, they were vzed o develop a model of the sea
oller population in te ares of the spill > This
model has been used to predict potential recovery
of the sea ofter population in western PWS. De-
pending on asumptions made, the model predicts
arange ol 10-23 vears before the sen otter popula-
tiomn in ailed areas recovers 1o s prespill abun-
dance. This result showld be considensd with cau-
L as the amawst of uncertwinty asocizied with
some of the information required Tor the model
(g, pre- and post-weaning survival rates of ses
olter pups) is lanze,

The Nearshore Vertebratle Predator Study

In 1955, a restoration project entitled “Mecha-
nisms of Tmpact and Recovery of Mearshone Ver
tehriste Predators™ (WNWYEF) wis inidated. The
projoct addresses the question of ecosvsiem re-
covery by examining four top-level predators: sca
otters, river otlers, harlequin ducks and pigeon
guillerots, The approach is 1o compare demo-
gruphic, physiological and trophic measures for

cach species in oiled and unoiled arens of west-
erm PWE as indicators of the ecosvstem’s status.

Forthe sea otler component of the 5T project,
abundance, reproduction, bdy condition, blood
Pararmcicrs, imme: response, foraging sueeess
and prey selection are being compared bobwecn
oiled and unoiled areas, If populations are simi-
lar Between oiled and unoiled areas of PWS, this
will suggest recovery of 2o otters has occurred,
Additionally, the size of sea ofter prev are being
compared beoween oiled and unoiled areas. Simi
lar size distnbution of prey fems in oiled and
umnenled areas will he ansthier indicator that sca
aiter popalations have recoverned.

Conclusian

Aosignibicant proporiion of e sea ofiers ex-
posed o oil from the T/ Eveen Valder died
within several months of the spill. The number
of deaths has boen estimated o several thowsand,
Hevwever, becanse bascline data wene minimal
and appropriate siudies were ot implemented
immechiately following the spill, an sceurate es-
Limeate canmot be made, Although many sea of-
ters in the path of the spill died, the number of
deaths was small relative 1o the size of the over-
all Alaska s otter population. In the most heavily
onled areas of FWE, however, the sea ofter popu-
laticn apparently has not returned o i1s prespill
abundance. Through the NV project, continued
muoaitoring of sei otters in oiled areas will pro-
vide sdditional insight into pessible long-term of-
fects of il exposun: on sea otters as well as the
[rdcess of recovery.
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