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EXPERIMENTAL RECOVERY OF SEA OTTER
CARCASSES AT KODIAK ISLAND, ALASKA,
FOLLOWING THE EXXON VALDEZ OIL SPILL

On 24 March 1989, the T/V Exxon Valdez mn aground in Prince William
Sound, Alasks, spilling approximarely 11 million barrels of crede oil. Oil was
on beaches nearly 700 km from the spill site (Galt and Payron 1990,
Piatt ef of. 1990), affecting thousands of hecrares of sea octer (Enfpdra latris)
habitat. Two of the principal limitations in determining the inicial effecrs of the
Exxon Valdez oil spill on sea orter popularions were a lack of recent population
data, and a lack of informarion on the proportion of the total number of sea
octers killed by the spill char were acmally recovered.

In late Aptil and early May il spread to che Kodiak Archipelago. With the
oil came wildlife rescue, beach cleanup, and other spill-response activieses in-
duding searches for dead birds and mammals. We took rhis opportunity to
ussess experimentally che cecovery of sea orver carcasses in the Kodiak Island
area, Specifically, we were incerested in the proportion of the toml number of
dead sea octers the recovered carcasses represented.
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Twenty-five sea orter carcasses, collecred eadier during spill-response opera-
tons, were removed from frozen scorage. All carcasses were intace, with the
excepeion of one specimen that was missing its head. Eighteen of the carcasses
wese large, presumably adults, ewo were subadules, and five were pups. The
carcasses wete in various srages of decomposition, end nine had varying amounts
of oil on their pelage. Each carcass was marked in the interdigical webbing of
one hind foot with a numbered white plastic mg. Carcasses were released
individually in waters of northern Kodiak, southern Afognak, and Raspberry
islands, generally within 200 m from shore. Carcasses were released in areas
where orers were known ro concentrace as determined from an ongoing radio-
relemetry study (DeGange and Monson, unpublished data).

Carcasses were released as they became available berween 27 May and 1
June. All of the carcasses excepe owo Aoated when released.

Sixteen contract boats invelved in beach dean-up, wildlife rescue, and carcass
recovery were active during the spill response in the Kodiak Islind /Alaska
Peninsula area {Ford ef af. 1991). Crews on these boars routinely collected dead
birds and mammals when they were encountered, They were not nodified of che
release of the marked sea otmer carcasses,

Five sea omer carcasses were recovered; all were aduls. Three of the five
CArCAsses were ingace, the remaining rwo were pardally scavenged. Ar least chree
of the five carcusses were found in the study area, two relarively close to their
release sites. The recovery sites of the remaining two carcasses were unknowmn,
We were unable o determine if carcasses were found in the water or on land.

Our results suggest 4 recovery of abour 20% of ehe released carcasses. A 95%
confidence interval for the recovery esdmare of 209% ranged from 75%—41%
(binomnial sampling: Neave 1981},

Several facrors influence the recovery of sea orrer carcasses. First and most
importantly is whether or not carcasses floar or sink, which may be influsnced
by cause of death. Sea otrers thar are shoc or die from other crauma wsually
foar. Sea orrers char drown may sink (A. Docoff, personal observation; ]. Ames,
personal communication), For seabirds, the longer a carcass is in the warer the
higher che probability it will sink (Ford e o/, 1991). A portion of sea omers
affected by oil from the Exxon Valdez and suffering thermal stress probably
drowned and sank. Others soughr refuge on land o avoid therma! stress thereby
increasing their probability of recovery,

Dirift parterns also will influence recoverbility. Strong currents are common
in our study area, and we suspect that some carcasses. wees swept our o sea,
Strong winds also will move carcasses and affect the probability of & carcass
mmiuguhmnﬁmﬁu:maurmpeﬁmmisdmnﬁ'mnfﬁuﬁugmlhtﬂmmim
of carcasses, Thawed bird circasses tend to float bow in the water and sink more
readily than fresh carcasses (Ford of o/, 1991), making them less visible or Jess
likely o come ashore.

Scavengers may remove carcasses from che beaches. Brown bears (Urins
borribilis) wese ocousionally seen in our study ares and muy have remeved
carcasses. The prevalent scavengers in the soody area were bald eagles ( Halioeeras
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Iﬂmp.ﬁninﬂwhichmn]rhnwmﬁ:d:mrmuipupshutmmﬁkdy
would have left larger carcasses on the beach,

Lasely, marked sea orter carcasses may have bost their tags, potenially resulring
in an underestimate of recovery. In a study of marked sea omer carcasses in
Euﬁfunin.mmlmdﬁ:upduzmmrﬁngu.ﬁm.pemulmmwﬂuﬁm}.
It is unknown if tag boss was a problem in the Kodiak study.

The applicability of our resulrs to the overnll recovery of sea omer carcasses
following the Exxon Valdez oil spill is unknown. The dming and location of
mmﬂhmmmdmnfmwﬂmmh
Prince William Sound and along the Kenai Peninsula were moee heavily affeceed
by oil than those ar Kodiak Istand (DeGange and Lensink 1990, Hill e o/,
1990, Williams ef o/, 1990, Fish and Wildlife Service, unpublished data).
These areas differ oceanographically, ropographically, and in the amotint of tme
and resources devoted o searching foe live sea oteers and carcasses afrer the spill
Ford ef al. (1991) reporr that ealy 16 contract boars were active in the Kodiak

i md:lmgdwﬂnduhﬁmhmpu:dmﬁfurﬂtﬂmﬂ
Peninsula and 31 for Prince William Sound. Nevertheless, our resules suggest
that the number of sea ocers that died a5 o result of the Exxon Valdez oil spill
is much greater than the numbet of cancasses recovered {see Garrote of al. 1993).

Garror #f af, (1993) independentdy estimated that 19% of the sea ocrers
killed in Prince William Sound during the oil spill were recovered, a result very
similar to our own. Therefore, if we assume that the 781 spill-relared sea ouer
carcasses found throughout the spill area repeesented 2098 of the mormality, then
about 3,909 sea octers (95% CI = 1,904—11,157) may have died. Garrote of
al. (1993), using the same procedure, estimated thar 4,600 sea oewers died from
M@EM4MMMMNWWMM thar included
animals that died from causes untelated o the odl spill.

&ﬂym:dmmdrhs:mﬂmdmmdmmm‘#mddl
¢t al. (1986) found thar 4 of 12 (335) sea oters incidenally raken in fshing
negs set from boars in Califomia, evenmually came ashore and were found. That
mdfmymh:dimhrmmpnbhmwmbeumnﬂnfﬂtmh
the Californin study sank after marking, and their recovery was thought wo be
2 function of the production of decomposition gas which may refloar curcasses
{]. Ames, personal communication),

Ohur resulrs are geneeally consistent with resules from dnfr experiments with
mﬁmh&rkhwhﬂmmmmkdfmmﬂﬁmﬁﬁ.md:mged 17%
(s review in Piace e al. 1991). Piac ef al, {1990) suggested thae 10%—30%
of the marine birds killed as a result of the Exxon Valdez oil spill weze recovered.
Ford ef al. (1991) using dam collected from expetiments conducted one year
after the spill, estimated thar 8% of the seabird carcasses were recovered.

It is difficule o genecalize about recovery of marine mammal carcasses
martality events since it is event and locality specific. Few dam are available,
various marine mammal species have differing floatation characeeristics, envi-
ronmental conditions may vary from place o place, and search intensity may
be highly vasiable. For these reasons we serongly urge thar sasocally rigorous
nmmye:peﬂmnbuudmnuﬂmdmmhmhugﬂmﬁmy
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contingency plans developed for future environmenml permurbadoens, and chac
these experiments be conducted at the tdme of the response to these events,

Discussions wich L. F, Pank following the BExxon Valdez il spill provided
the imperus o conduct the work, We thank ], Bellinger and saif of the Kodiak
MNatonal Wildlife Refuge for logistic support. Easlier drafis of the manusaripe
were reviewed by B. E. Ballachey, J. L Bodkin, L. Holland-Bartels, R. A.
Garrorr, K. Oakley, ]. Piarr, and ewo anonymous reviewers.
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