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Impacts of Oil Spills on
Unalaska Island Marine
Mammals

Deborah Rocque, Ph.D.
U. S. Fish and Wildlife Service
Anchorage, Alaska

Introduction

Marine mammals constitute a diverse group of wildlife
with no taxonomic basis. They are long-lived, late to mature,
and have low reproductive output. Marine mammals have
adapted to life in and around the ocean through morphological
modifications of their limbs for swimming, physiological
modifications of their respiratory system for diving and their
circulatory system for thermoregulation. Although three taxo-
nomic orders make up the group know as marine mammals
(Carnivora, Cetacea, and Sirenia) only carnivores and cetaceans
occur off the coast of Unalaska Island, Alaska.

Sea otters (Enhydra lutris) and harbor seals (Phoca vitulina)
are the most recognizable and well known of the Unalaska
marine mammals, but Steller sea lions (Eumetopias jubatus),
minke (Balaenoptera acutorostrata), humpback (Megaptera
novaeangliae), gray (Eschrichtius robustus) and killer (Orcinus
orca) whales also occur in the waters off Unalaska. The likeli-
hood and extent that marine mammals are affected by oil
depends on their behavior, physiology, morphology, life his-
tory, and habitat (Garaci and St. Aubin 1990).

Most marine mammals encounter oil at the surface. Ani-
mals that spend the majority of their time at this air-water
interface, such as sea otters, are more susceptible to oil spills.
Seasonal migrations and aggregations can increase the number
of animals exposed to oil. Exposure to oil can occur through a
variety of pathways, and marine mammals can suffer both
acute and chronic effects.
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Properties of Oil

 Duration or level of exposure, as well as the oil’s toxicity,
play a role in the effect the oil will have on an organism. Very
light oils (jet fuel, gasoline) are highly volatile and are among
the most acutely toxic oils; however, they evaporate quickly,
limiting the amount of time they are in the marine environ-
ment. Light oils (diesel, light crude, heating oils) are moder-
ately volatile and have the potential to cause long-term con-
tamination. Medium oils (most crude oils) are less likely to mix
with water and can severely impact fur-bearing marine mam-
mals. Heavy oils (heavy crude, No. 6 fuel oil and Bunker C) do
not readily mix with water and have far less evaporation and
dilution potential. These oils tend to weather slowly. Heavy
oils can have severe impacts on sea otters. Cleanup of heavy oil
is difficult and usually long-term.

Routes of Exposure

Inhalation and ingestion are two common routes of expo-
sure to oil for marine mammals (Doerffer, 1992). Inhalation of
oil vapors occurs at the water’s surface as the lighter constitu-
ents of oil evaporate or are volatilized. Because these lighter
hydrocarbons are highly toxic, inhalation often causes acute
effects such as interstitial emphysema, liver and kidney dam-
age, and gastrointestinal ulcers (Garaci and St. Aubin 1990).
Sublethal effects from vapors include eye and skin lesions,
nerve damage, and behavioral abnormalities. Ingestion of oil
often occurs through consumption of oiled prey or grooming.
Baleen whales may ingest zooplankton that was exposed to oil,
and killer whales may consume oiled prey such as seals or sea
otters. Marine mammals that consume shellfish are at higher
risk of exposure because shellfish do not metabolize oil as
efficiently as vertebrates. Because marine mammals are able to
process or metabolize oil relatively quickly, short-term inges-
tion may not have deleterious health impacts, but prolonged
exposure can impact the digestion and the nervous system, as
well as lead to secondary organ dysfunction, such as liver
lesion and kidney failure.

Long-term or chronic effects on marine mammals are less
understood, but oil ingestion of a large amount of oil has been
shown to cause suppression of the immune system, organ
damage, skin irritation and ulceration, damage to the adrenal
system, and behavioral changes. Damage to the immune sys-
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tem can lead to secondary infections that cause death, and
behavioral changes may affect an individual’s ability to find
food or avoid predators.

Whales and other cetaceans — Cetaceans are less vulner-
able to oil spills than other marine mammals because they rely
on blubber for insulation. Their smooth skin also limits areas
on their body that oil can adhere to. The majority of whales are
exposed to oil through inhalation, although baleen whales are
more susceptible than toothed whales because heavy oils can
foul baleen plates. All cetaceans are vulnerable to ingestion
through oiled prey.

Seals and sea lions (pinnipeds) — Seals and sea lions are
also less susceptible to oil spills than fur bearing marine mam-
mals. Pinnipeds spend more time at the surface than cetaceans
and are therefore more vulnerable to inhalation of volatile
hydrocarbons. Their behavior also increases the chance that oil
may come in contact with sensitive mucous membranes, such
as eyes and nose. Of this group, pups are the most vulnerable.
Seal and sea lion mother-pup bonds are based on odor and can
be affected by strong hydrocarbon smells (Garaci and St. Aubin
1990). Young pinnipeds can also be exposed to oil through
ingestion of oil from contaminated teats when nursing. In
addition, many species of seals and sea lions have furry pups
that can become hypothermic if oiled.

Sea otters — Sea otters are the most likely marine mammal
to be injured by oil spills because they spend the majority of
their time at the surface and they rely on fur for insulation. Sea
otters can be affected by oil through ingestion and inhalation,
but many sea otters are killed as a result of acute hypothermia.
Once oiled, sea otters become obsessed with grooming, which
often spreads oil deep into fur. Oiled sea otters spend over 25%
more time grooming and 35% less time resting than non-oiled
otters (Costa and Kooyman 1982). Sea otters with marginally
oiled pelts experience three times more heat loss than non-oiled
otters (Davis et al. 1988). This heat loss and increased activity
prompts metabolism to increase, and more calories are used,
which can lead to hypothermia or starvation. Oiled sea otters
that died at rehabilitation centers following the Exxon Valdez oil
spill had interstitial pulmonary emphysema, gastric erosion
and hemorrhage, hepatic and renal lipidosis, and hepatic
necrosis that caused or contributed to death, all of which were
absent in unoiled otters (Lipscomb et al. 1993).

Rocque — Marine Mammals
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Sea otters can also be exposed to oil through contaminated
prey. Because sea otters have strong site fidelity, they are
unlikely to seek food in other areas. Ingested oil can also cause
decreased retention time for food in the gut and, therefore,
calories from food items are not as easily absorbed or incorpo-
rated into body tissue. While this may affect the calories con-
sumed, the decreased retention time also can serve to limit the
hydrocarbons that are absorbed (Ormseth and Ben-David 2000).
Exposure to hydrocarbons also results in fewer oxygen-carry-
ing cells in the blood, which reduces aerobic capacity. This can
lead to decreased dive time and less time foraging for food.

Oil in the marine environment affects marine mammals in
a variety of ways. Acute effects often garner more attention
than chronic effects that may, through decreased survival and
reproduction and behavioral changes, have a greater impact on
local populations.
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The waves lashed at the hull, amplified below when the
water slapped the wooden planks at the level of our bunks. The
boat yawed left and right and pitched forward between waves.
I put in earplugs, but the noise was not the problem— earplugs
did not prevent me from rolling and knocking against the lip of
my bunk or alleviate the nausea and fear that was descending
on me.

After a half-hour, I rummaged for my headlamp and
shone it towards Julie and Ray. Ray appeared to be asleep even
though his big body rolled back and forth in his bunk. Julie lay
wide awake. . . . With the waves cracking near our heads and
the tightness of the bunk space pressing on us, Julie and I
looked at each other through the beams of the headlamp and,
without another word, gathered our gear and clothing to go
above for the night.

We settled into the galley on cushioned benches. Although
the light and open space was a welcome change, the motion
above was just as bad as it had been below. The boat’s pitch and
yaw were increasing. It was necessary to hang on to something
with each step. I grappled my way into the wheelhouse, where
John was looking out over the sea, his face worried. “How ya
holding up?” he asked quietly. “Pretty rotten; I’m staying above
for the night.”

Mike pulled himself into the wheelhouse. “Not good
down there, John,” he said, wiping sweat from his forehead. “I
jury-rigged the autopilot but it’s straining bad. . . . John turned
to face Mike, “We’ve gotta keep that autopilot working.”

Back in the galley, cupboards were flung open. Boxes of
spaghetti and brownie mix and plastic containers of oatmeal
and sugar were traveling across the floor. The waves were
hammering the small galley windows, turning the entire
window dark green. . . . Julie and I skated back to the benches
at the table and sat, holding on to the table’s edge. We watched
the giant waves smash against the galley windows. We worried
about the survival suits that sat in a deck box on top of the
wheelhouse. A loud alarm went off below. Mike slid through
the galley, racing to get to the engine room calling out, “The
bilge pump is out.”

The Storm on Shelikof
by Nancy Deschu
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Preceding page — Setting boom in Pumicestone Bay, Scot Tiernan,
ADEC.
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Impacts from Oil Spills on
Fisheries and to the Seafood
Industry That Supports the
City of Unalaska

Frank Kelty,
City of Unalaska Resource Analyst

Overview

The Alaska Department of Environmental Conservation
(ADEC), which has a zero-tolerance policy on oil contamina-
tion on seafood products, went to great lengths and expense to
provide every available seafood inspector to ensure that sea-
food landed in Unalaska was safe and free of any oil contami-
nation. This included the vessels and all processing waters that
were used in the processing plants, as well as surveying waters
by trawl vessel in the Unalaska Island and Akutan Island areas
for oil contamination that could have been heading into Un-
alaska Bay.

However, after ADEC listed the spill area as an impacted
water body, because of the amount oil spilled in the area and
the contamination found in various samples of fish and crab
species, the Alaska Department of Fish and Game closed fish-
ing in the spill area. This had a major economic impact on the
local small boat crab fleet, which lost the opportunity to har-
vest 175,000 lbs of Bairdi Tanner crab, Pacific cod, and halibut
in Makushin and Scan Bay areas. Their loss may be partially
recouped if the claims they submitted to the responsible par-
ties’ insurance company are honored.

Importance of Seafood Industry to Unalaska

The importance of the seafood industry to Unalaska
cannot be overemphasized. In the city’s main revenue catego-
ries,  sale taxes depend on fuel sales to the fishing fleet, fish
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taxes account for the largest revenue stream for the city. Prop-
erty taxes, both personal and real, paid by processing plants,
account for the third highest stream of revenue for the city,
behind fish and sale taxes revenues.

National rankings of port landings in pounds and dollar
value — Unalaska has been ranked number 1 in the nation in
landings of seafood for 15 straight years, and number 2 in
value, nationally, for the past five years. See Figures 1 and 2
below.

 Bering Sea/Aleutian Islands quotas for groundfish and
crab for 2004 amounted to a total of 2 million metric tons. The
potential impact of this spill can be seen by comparing the
volume of landings as well as the value of the nation’s fisheries
for the year 2003, to the landings in Alaska for the same period.
Nationally, a total of  9.5 billion pounds were landed at a value
of $3.3 billion. Of that, Alaska landed 5.3 billion pounds at a
value of $1.0 billion, or 53% of the nation’s total. The majority
of the Alaska landings are from the groundfish fisheries in
Bering Sea/Aleutian Islands.

Growth of the groundfish fisheries in Alaska — From
1970 to the 2003 Alaska’s groundfish fishery has increased from
a harvest of 545 million pounds, valued at $96 million, in 1970,
to a harvest of 5.3 billion pounds, valued at $989 million in
2003. Since 1970, 92 billion pounds of seafood has been landed
in Alaska at a value of $26 billion.

The cod fishery alone has grown from a harvest of 12
million pounds, valued at $2.6 million, in 1980, to 564 million

Figure 1. 2003 landings by U.S. Port, ranked by pounds.

Figure 2. 2003 landings by U.S. Port, ranked by dollars.

Kelty — Impacts from Oil Spills
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pounds, valued at $158 million, in 2003. Total pounds harvested
since 1980 equal 8.7 billion pounds, at a value of $1.7 billion.

The largest increase, however, has been in the pollock
fishery. In 1980, 2.2 million pounds were harvested, having a
value of less than $150,000. By 2003, the harvest had increased
to 3.3 billion pounds, with a value of $203 million. Nearly 45
billion pounds of pollock have been harvested since 1980, for a
total value of $3.5 billion.

Revenue streams to Unalaska from the seafood industry
— Charts 1 to 3 below show the importance of the groundfish
fishery to the city of Unalaska. When revenues are divided by
species (Chart 1), the pollock fishery leads the way at over $4.0
million, followed by Pacific cod at $2.0 million, and red king
crab at $1.2 million.

When revenues are separated by the onshore and offshore
sectors (Charts 2 and 3),  pollock still leads the way, accounting
for 38% of shore-based revenues and 53% of offshore revenues.
The onshore percentage is lower due to fact that they do more
species, such as crab, halibut, and sablefish, than the offshore
sector does.

Charts 4 and 5 show the importance of fisheries to the city
of Unalaska, which relies on them for a major portion of its
revenues.

Chart 1.

The Selendang Ayu Oil Spill
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Chart 2.

Chart 3.

Kelty — Impacts from Oil Spills
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Chart 4.

Chart 5.

The Selendang Ayu Oil Spill
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Chart 6.

When viewed over a ten year period, it is clear the impact
the groundfisheries have had on the revenue of Unalaska. In
1974, the total of all revenues to the city was $298,472. For the
year 2004, revenues totaled $36 million. (See Chart 6.) This huge
increase in revenue has specifically been due to the growth of
the seafood industry, and particularly to the growth of the
pollock fishery in the Bering Sea-Aleutian Islands area.

Conclusion

The foregoing shows the tremendous size and value of the
nation’s most important fisheries and the damage that could be
done to this valuable resource by a catastrophic oil spill in the
Central Bering Sea/Aleutian Islands area, as well as the harm it
would do to the City of Unalaska and the seafood industry and
support sector business that are located in our community.

Kelty — Impacts from Oil Spills
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M/V Selendang Ayu Response

Leslie Pearson
Alaska Dept. of Environmental Conservation
Prevention and Emergency Response Program

Release

On December 7, 2004, the M/V Selendang Ayu lost power
and went adrift off Unalaska Island. Efforts to tow the vessel
failed and it went aground and broke apart between Skan Bay
and Spray Cape on December 8. The Selendang Ayu carried
approximately 446,000 gallons of Intermediate Fuel Oil and
31,600 gallons of Marine Diesel. Total estimated amount of oil
released to the environment is 335,732 gallons.

Immediate Response

Shortly after the Coast Guard’s initial rescue efforts, state
and federal agencies created a unified incident command and
mobilized incident management teams, contractors, interna-
tionally recognized salvors, spill cooperatives, response organi-
zations, and veteran spill responders.

Immediate response actions included deployment of
heavy, viscous oil recovery systems and state-of-the-art water
recovery devices, although severe weather conditions pre-
vented their use. On February 11, 2005, the Unified Command
successfully completed lightering 146,774 gallons of fuel and
water from the stricken vessel, using a heavy-lift helicopter to
enable recovery during brief weather windows at a time of the
year that is otherwise plagued with adverse weather condi-
tions.

Fisheries Protection

On December 20, 2004, the Alaska Department of Environ-
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mental Conservation (ADEC) established a work group to
address the risk to commercial fisheries posed by the vessel
grounding and oil spill. The Fisheries Work Group consisted of
state and federal fisheries management agencies; experts in
environmental health, fisheries biology, and oceanography; and
representatives of local government and fish marketing organi-
zations. At the direction of the work group and ADEC, a fisher-
ies water-quality sampling program was implemented to
monitor water and seafood quality in areas where commercial
fishing, processing, and fishing vessel transits occur and to
facilitate decision-making by fishery managers.

The fisheries water-quality sampling program ran from
December 25, 2004, to March 24, 2005. Sampling was conducted
in Unalaska Bay and in state and federal waters surrounding
Unalaska Island and Akutan Island. The program was imple-
mented as part of the State of Alaska’s “zero tolerance” policy,
which aims to prevent contaminated finfish and shellfish
species from reaching the consumer when an oil spill occurs.
Nationally accepted standards for sampling protocols and
seafood safety inspections were followed throughout the
program. At-risk fisheries under way during the sampling
program period included two crab fisheries and several eco-
nomically significant ground fisheries, including pollock,
Pacific cod, and halibut.

Water quality sampling was conducted, using a variety of
sampling methods and materials. The program was established
and implemented under tight time constraints to provide real-
time data regarding potential oil contamination in areas where
commercial fishing, fish processing, and fishing vessel transits
occur. Tasking was recommended by the Fisheries Work Group,
approved by the Unified Command, and was specifically
linked to imminent fishery risks posed by the spill incident.
Results were presented daily to the Unified Command and
were reported periodically at public meetings.

The information was collected through the program for
the purpose of facilitating real-time decision making. The
sampling methods and equipment used to support this pro-
gram were developed or adapted to address the changing
information needs of fishery managers and the Unified Com-
mand. The requirements of this program ensured the protec-
tion of Alaska’s commercial fisheries, which experienced zero
contamination.

Pearson — Selendang Ayu Response
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Cleanup

The Unified Command’s cleanup crews have made signifi-
cant progress removing oil from Unalaska Island shorelines.
Shoreline Cleanup and Assessment Teams designated 123 areas
which required cleaning; 97 of which have been cleaned.
Twenty-six areas were not signed off by the Unified Command
as being cleaned to a preestablished end point. These 26 areas
received some level of cleanup, and the remaining contamina-
tion does not pose an imminent or substantial threat to the
marine environment. Additional shoreline assessments will be
conducted in  May 2006.

Eighty-eight percent of shoreline cleanup crew members
were Alaska residents, with 50% Alaska Natives from corpora-
tions affected by the spill. This marks one of the first times a
Unified Command has been able to draw upon such a large
trained pool of residents to support a local response. Local
government officials, tribal leaders, local businesses, and
Unalaska citizens have also contributed significantly and
supported the response effort. The level of expertise involved
with this response is unparalleled.

Current Status

The M/V Selendang Ayu remains aground in two pieces at
Spray Cape, with the bow section completely submerged. A
local contractor, Magone Marine Service, has begun salvage
operations to remove the superstructure and deck equipment
from the stern section. All known oil and hazardous substances
on board the vessel have been removed.

Next Steps

Partial removal of the wreck is under way and will be
completed next summer.  Partial removal includes dismantling
and removal of the wheelhouse, deck cranes, and other struc-
tures protruding from the deck. Proposals for removal of the
remaining stern and bow hulls have been received and are
under review. Removal of the remaining bow and stern hulls
will require a major mobilization of equipment and could
occur next summer. The state is currently weighing all environ-
mental impacts before making a decision regarding total
removal of the remaining bow and stern hulls.

The Selendang Ayu Oil Spill
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Navigation Safety and Risk Assessment

Gov. Frank Murkowski, in his 2005 State-of-the-State
address, requested a vessel traffic study and risk assessment to
determine how best to improve the Aleutian spill prevention
and response system. The state has completed the vessel traffic
study. The Marine Exchange of Alaska has installed an Auto-
matic Identification System (AIS) receiver at the old Coast
Guard installation at Scotch Cap on Unimak Island. The equip-
ment receives signals from ships transiting Unimak Pass and
allows the Marine Exchange to display vessel information on
ships passing through the area. The Marine Exchange will
monitor vessel traffic to allow state authorities and the Coast
Guard to better assess the amount of traffic in the area.

The state is working with the Coast Guard to initiate a
vessel risk assessment for the Aleutians. Various management
strategies may evolve from the risk assessment, such as main-
taining offshore distances, rescue tug capabilities, safe harbor
identification, tracking systems, notification requirements,
emergency tow packages, communication protocols, closure
conditions, training, vessel equipment standards, or others. The
risk assessment will draw from similar systems and operating
rules developed and used in Prince William Sound and Cook
Inlet. In Prince William Sound, for example, closure conditions
have been established for Hinchinbrook Entrance, because it is
unrealistic to assume any size rescue tug can safely and effec-
tively function in extreme sea conditions. When the National
Transportation Safety Board’s official investigation report and
the vessel risk assessment are completed, the credible recom-
mendations on how to improve the Aleutian spill prevention
and response system will be known and recommendations will
be prepared.

Pearson — Selendang Ayu Response
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NOAA Support for the M/V
Selendang Ayu Oil Spill
Scientific Issues

John Whitney, Ph.D.
NOAA Scientific Support Coordinator for
Alaska

According to the National Contingency Plan (NCP), and
traditionally, NOAA provides scientific support on a variety of
topics surrounding an oil spill event in the navigable waters of
the United States. The NCP reads:

Scientific Support Coordinators (SSC) are the principal advisors
for scientific issues, communication with the scientific commu-
nity, and coordination of requests for assistance from state and
federal agencies regarding scientific studies. The SSC strives for
a consensus on scientific issues affecting the response, but
ensures that differing opinions within the community are
communicated to the On-Scene Coordinator (OSC). . . . NOAA
SSC’s are assigned to USCG Districts and are supported by a
scientific support team that includes expertise in environmental
chemistry, oil slick tracking, pollutant transport modeling,
natural resources at risk, environmental trade-offs of counter-
measures and cleanup, and information management. During a
response, the SSC serves on the federal OSC’s staff and may, at
the request of the OSC, lead the scientific team and be respon-
sible for providing scientific support for operational decisions
and for coordinating on-scene scientific activity. Depending on
the nature and location of the incident, the SSC integrates
expertise from governmental agencies, universities, community
representatives, and industry to assist the OSC in evaluating the
hazards and potential effects of releases and in developing
response strategies.

With this as a backdrop and orientation to the NOAA
Hazard Materials Response Branch, on December 8, 2004, I
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happened to be at our NOAA Hazmat headquarters in Seattle,
as opposed to my usual duty station in Anchorage, where most
of our scientific support team resides. Sitting in the war room, a
call had just been received from U.S. Coast Guard MSO An-
chorage that the M/V Selendang Ayu was approximately 50
nautical miles NW of Unalaska Island experiencing 60- to 100-
knot NW winds, was dead in the water, and hadn’t been able to
start its engines for the past 13 hours. All within the next 10
hours, I had flown back to Anchorage, checked in at the MSO
regarding the fate of the vessel, got the reports that the vessel
had grounded off Spray Point, the Coast Guard helicopter had
crashed, the vessel had split in two, and a substantial amount
of heavy fuel had been released, oiling the western shorelines
of Unalaska Island. Figure 1 shows the final fateful trajectory of

Figure 1. Five illustrations showing final track, grounding, and breakup of
M/V Selendang Ayu.

1a. Final trajectory of the M/V Selendang Ayu before it grounded on Dec. 8, 2004

Whitney — NOAA Support
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Figure 1, continued

1b. Dec. 8, 2004, aground.  1c. Dec. 9, 2004, broke in two.

1d. Dec. 23, 2004, bow section sunk.

1e. Diagram of initial breakup of M/V Selendang Ayu.

The Selendang Ayu Oil Spill



62

the vessel, its intact grounded position offshore Unalaska
Island on December 8, the breakup of the vessel on December 9,
the sunken bow section on December 23, and a diagram of the
split-apart vessel releasing oil and soybeans.

Before heading out to the spill site the next morning,
NOAA Hazmat was heavily into seeking answers to the kinds
of scientific questions that the Coast Guard and other respond-
ers would be asking. What kind and how much heavy fuel may
have been released? Where would the oil most likely go? What
are the fate and effects of this oil? What are the fate and effects
of the soybean cargo?

This was wintertime in the Aleutian Islands of Alaska,
where inclement is a description of good weather, and willi-
waws, extremely harsh conditions, and severe weather condi-
tions are generally the norm. So the first thing that NOAA did
was to bring in an on-scene incident meteorologist (known as
an IMET) from the National Weather Service (NWS). Within a
few days, he was in the command post in Dutch Harbor, pro-
viding daily, and at times hourly, weather briefings for pilots,
vessel skippers, salvors, and responders who needed to travel
to and work around the grounded vessel and the oiled beaches
in Skan and Makushin bays, some 25 to 80 miles from the
Dutch Harbor airport and port of refuge. Within a week, the
NWS had installed a portable weather station at Cape
Kovrizhka on the exposed western coast of Unalaska Island.
Not only did this allow for crucial observations and more
accurate weather forecasts, but the weather records were made
publicly available in real-time on the NWS Web site. Figure 2
shows the location and deployment of this weather station.
This turned out to be an incredible plus for the response, and a
public thank-you needs to be extended to the NWS for provid-
ing this timely service, which has continued throughout the
spill response.

Trajectories, the movement of the oil on the water, are
always a question at oil spills and one that NOAA seeks to
answer. With 80-knot-plus westward winds occurring during
the vessel grounding and breakup, it was fairly obvious that
the initial oil release would come ashore in Skan and Makushin
bays, downwind to the east. The more significant and difficult
questions, though, were the potential path of subsequent oil
releases from the vessel and of remobilized oil — that is, oil
initially grounded but then refloated due to a combination of
winds and tide levels. For answers, NOAA turned to the exten-
sive experience of the NOAA Hazmat oceanographers in Seattle
and to the larger NOAA general investigations over the past

Whitney — NOAA Support
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Figure 2. Location and construction of the specially installed weather
station by the NWS.

The Selendang Ayu Oil Spill
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few decades, such as the FOCI program (Fisheries Oceanogra-
phy Coordinated Investigations at www.pmel.noaa.gov/foci), a
joint project between the Alaska Fisheries Science Center and
the Pacific Marine Environmental Laboratory (PMEL) exploring
the oceanography in the Northern Pacific Ocean and in and
around the Aleutian Islands. Figure 3 shows a result of this
effort, documenting the exchange of water between the North
Pacific Ocean and the Bering Sea. The entire system is driven
by the Alaskan Stream flowing westward along the southern
margin of the Alaska Peninsula and the Aleutian Islands.
Though there is a net clockwise tidal circulation around Un-
alaska Island, the dominant effect on the spill site includes a
net northward exchange of water with the Bering Sea and the
generation of the eastward flowing Aleutian North Slope
Current along its northern edge.

NOAA oceanographers (such as Dr. Phyllis Stabeno with
PMEL) have worked in this area for several years, mostly
during the summers. We drew on this vast experience to under-
stand and to visualize the basic flow patterns of this area. Turns
out, though, that there isn’t enough current data collected to
give an estimate of what the mean currents are over the course
of a day, a week, or a month, and we have no idea what the
turbulent mixing is out there or how it changes, as it surely
does, with the winds and currents. In short, there is way too
much variability, of which we don’t understand the degree or
cause of well enough to do a trajectory model like you might
see for Prince William Sound or Puget Sound. As an illustra-
tion of this variability, Figure 4 shows the results of NOAA/

Whitney — NOAA Support

Figure 3. Ocean circulation showing the exchange of water and circulation
through the Aleutian Islands (Reed and Stabeno 1998).
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Figure 4. NOAA/PMEL
Aleutian satellite-tracked
drifter trajectories from
1986-2002. Drifter
trajectories illustrate the
tendency for Gulf of Alaska
water to flow into the Bering
Sea through either Unimak
Pass or Samalga Pass but
rarely through any of the
other eastern passes. Over
17 years, of 53 drifter
deployments in this region,
almost 60% went through
either Unimak or Samalga
Pass with another 26%
bypassing the passes
altogether (Ladd et. al.
2003).

The Selendang Ayu Oil Spill
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Dispersants:
• Alaska Regional Response Team
(AART) recommends Corexit 9500

• Limited application parameters as
described in ARRT
recommendations

• Use approval exten-
ded to February 14,
2005

Figure 5. Staging of dispersants for potential use on possible additional oil
releases from the wreck.

Whitney — NOAA Support

PMEL having released a large number of satellite tracked
drifters in this area. The  exchange of water from the North
Pacific Ocean into the Bering Sea is clearly evident, as well as
the tremendous variability in the Aleutian North Slope Cur-
rent. It is interesting to note that none of the drifters in the
ANSC are carried into Unalaska Bay. These drifter tracks can be
viewed at www.pmel.noaa.gov/foci/globec/gl_drifters.shtml.
(It should be noted that none of the drifters were released right
next to the shoreline, and they don’t behave like oil.)

After the grounding of the vessel and the release of its
IFO-380 fuel from the #3 center tank, it was thought that a
substantial amount of fuel still remained in both the bow and
the stern sections, posing the potential of another substantial
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release onto the water. The Unified Command met this threat
by staging a couple of skimmers near the wreck site, including
the innovative current-buster skimmer from Alyeska/SERVS.
NOAA felt that dispersants might also be effective and useful,
and was asked by the Unified Command to explore this possi-
bility. Hotel room testing of Corexit 9500 on oil samples from
the vessel showed that dispersants could definitely be effective
on fresh samples of the IFO-380. After receiving the necessary
dispersant-use approval from the Alaska Regional Response
Team, NOAA was instrumental in obtaining the necessary
dispersant equipment, providing training to the helicopter
pilots on use of the heli-bucket dispersant dispenser, and
establishing the protocols for the actual use of dispersants
should an additional release occur (Figure 5). Fortunately, no
such release occurred, and the 16 drums of Corexit 9500 sat,
unused, at the Dutch Harbor airport.

One of the by-products of a heavy oil spill, like the IFO-
380 on the M/V Selendang Ayu, and strong winds is an abun-
dance of tar balls of various sizes that break off from the initial
oil slick and/or, secondarily, from refloated oil. Knowing where

Figure 6. NOAA’s qualitative probability distribution of tar balls coming from
the wreck and from refloating of oil on the beaches.

The Selendang Ayu Oil Spill
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Whitney — NOAA Support

these might travel became extremely important, particularly in
light of the huge Bering Sea crab fishery that opened the
middle of January, with several crab processing facilities in
Unalaska Bay. The random occurrence in time and space of
these tar balls makes trajectories extremely difficult. As a result,
NOAA consulted with several oceanographers who have
worked in the eastern Aleutians. This information was com-
bined with climatological wind data for Unalaska and our own
understanding of how tar balls might reside in the water col-
umn to prepare a semi-quantitative probability distribution of
the movement of these tar balls. Figure 6 shows that distribu-
tion. The long-term trajectory implications were captured in
our accompanying text message that was produced immedi-
ately after the spill occurred, as follows:

The oil could persist and travel for hundreds of miles in the
form of tar balls. Given the conditions, the tar balls would
be widely scattered. The mean current is to the NE and this
could result in scattered tar ball impacts along the northern
side of Unalaska Island, Akutan, Akun, and even Unimak
Island over the course of weeks to months. Flow through the
passes between the Islands has a net to the north, which
would make it difficult for significant amounts of oil to exit
from the Bering Sea to impact the southern side of the
Islands.

NOAA’s scientific support for an oil spill extends beyond
the immediate Incident Command structure; we believe that it
is extremely important to disseminate this information to the
public as well. As a result, we try to develop one-page fact
sheets that capture the important information regarding an
issue and make those available at public meetings, which were
held every night for the first two months. Figure 7 shows the
Fate and Transport one-pager that was developed and made
available early on in the incident.

The M/V Selendang Ayu was a freight vessel transporting
soybeans from Seattle to markets in China, and, certainly, the
fate of the soybeans was unknown and of extreme interest.
There were greater than 30X by volume the amount of soybeans
than there was oil. Contacting the American Soybean Council,
NOAA put together information on the fate of soybeans in the
cold, saline waters of the Bering Sea. We learned that soybeans
generally sink in salt water; soy milk is produced by soaking
soybeans in brine water; when wet, soybeans may swell to
double their size, possibly causing structural damage (which
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Figure 7. NOAA’s one-page fact sheet on Fate & Transport of M/V
Selendang Ayu oil.

The Selendang Ayu Oil Spill
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Figure 8. Photos of soybeans spilled by the M/V Selendang Ayu.

 8b & 8c. Soybeans on Spray Cape.

 8a. Soybean milk streaming from wreck.

Whitney — NOAA Support
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was observed); the soybeans do not represent a hazard; and the
soybeans will degrade naturally. However, large masses of
soybeans could create a localized oxygen demand. Figure 8
clearly shows soy milk streaming from the wrecked vessel and
the large amount of soybeans that were washed ashore, al-
though most of the soybeans coated the bottom of the rocky
platform where the vessel grounded.

Unfortunately, oil spills in Alaska can be very damaging to
natural resources, and the M/V Selendang Ayu was no different.
With the spill being in a portion of the Alaska Maritime Na-
tional Wildlife Refuge, the USFWS took the lead; lots of birds
and some sea otters suffered fatal effects. NOAA’s trustee
resources involved the harbor seal and the Steller sea lion,
which is listed as an endangered species in this part of Alaska.
As a result, NOAA personnel identified sea lion haulouts and
rookeries and was vigilant in making sure that these areas were
given wide berth by the responders. Figure 9 shows the sea lion
critical habitat area around Unalaska Island and its coincidence
with the core area of contamination.

As a result of the heavy winds that grounded the vessel,
most of the released oil was also grounded on the shorelines of

The Selendang Ayu Oil Spill

Figure 9. Steller sea lion critical habitat area around Unalaska Island.



72

10a. PTN-4 showing oil band deposited at highest storm berm level of shoreline.
Cleaned shoreline is to left and oiled shoreline is to right.

10b and 10c. Close-ups of
thick, narrow band of oil on
segment PTN-3, which is
characteristic of several
shorelines where M/V
Selendang Ayu oil was
deposited in the storm of
Dec. 7-10, 2004.

Figure 10. Aerial view of PTN-4 with PTN-3 close-ups of oiled mat.

Whitney — NOAA Support
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Figure 11. Segment SKS-6 (Skan Bay South) showing SCAT assessment
report for Planning and Operations.

The Selendang Ayu Oil Spill

Makushin and Skan bays. In fact, this storm was so energetic
that nearly all the oil was concentrated at or above the storm
berm or supra-tidal level. On rock outcrops closest to the
wreck,such as KPF Point and Spray Cape, the oil was splattered
high up on the rocks, and in distant areas like Portage Bay, the
oil was deposited in a thick, narrow mat at the highest storm
level of the beach, just below the line of vegetation (Figure 10).
One of the roles that NOAA traditionally fills at oil spills is as
the federal representative on the SCAT team, or the Shoreline
Cleanup Assessment Team, in which the nature, position, and
condition of the oil on the shoreline is documented, along with
recommendations on possible cleanup techniques. This infor-
mation then goes to the operations section to conduct the
actual cleanup of the oil on the shorelines. An example of a
NOAA innovation SCAT team product on a shoreline aerial
photograph is shown in Figure 11.

NOAA also worked with the local community to address
subsistence and seafood safety concerns. The port of Dutch
Harbor on Unalaska Island processes the largest volume of fish
of any port in the United States, a testament to the richness of
the Bering Sea. In January, the crabbing fleet fishes the Bering
Sea and returns to Dutch Harbor with tons of crab, kept alive
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by constantly circulating sea water through the vessel holds.
Any real or perceived contamination of the crab with oil could
literally cause the bottom to fall on the worldwide markets for
this product. With a combination of trajectory analysis and
advice on monitoring techniques, NOAA was able to provide
invaluable assistance to the Seafood Safety Task Force. Since
Unalaska Island is the home of a large Alaska Native popula-
tion, similar concerns were expressed for the safety of the
subsistence foods harvested from the sea and intertidal zones.
As the result of similar concerns in the Exxon Valdez spill and
other spills that NOAA has dealt with, we were able to provide
meaningful input, based on actual experiences, as a member of
the Subsistence Foods Task Force. We’ve learned that the
concerns of the public regarding an oil spill are quite often very
similar, and NOAA’s experience and corporate knowledge
allow us to deal with these issues in a credible fashion.

Although released by NOAA, the information in this
paper does not reflect, represent, or form any part of the
support of the policies of NOAA or the Department of
Commerce. Further, release by NOAA does not imply that
NOAA or the Department of Commerce agree with the
information contained herein.
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People at the Aleutian Life Forum, particularly the people
of Unalaska, may wonder why it is I return to this island, what
it is about the Aleutians that calls me. So as a guest to your
island and a guest to the Forum, let me tell you who I am and
why I am here.

A Story Softly Wrapped

by Nancy Deschu

I spring from islands. Maybe that is why I am drawn to
Unalaska. This place, land circled by the sea, a culture en-
twined with boats and ships and fish, generation upon genera-
tion.

In 1624, my maternal ancestors, the Van Voorhees, walked
away from their farm in the Netherlands, leaving behind a
small house, a flock of sheep and a yard full of trees, holly
bushes and a vegetable garden. Weary of burdensome taxes
imposed by the church, the family journeyed to the port of
Amsterdam, where they boarded a small sailing ship with an
upturned bow and flat stern. The ship, named de Bonte Koe,
(The Spotted Cow), set off on the dark Atlantic, making landfall
on the southeast tip of a flat sandy island at the Dutch village
of Nieuw Amersfort, which today would be called Long Island
in the state of New York.

Three hundred years later, across the Hudson River, just a
few miles from Long Island, my paternal grandparents arrived
by steamship at Ellis Island, welcomed by the Statue of Liberty.
My grandmother brought with her a wooden trunk filled with
family keepsakes, hand-embroidered linens and a quilt made of
down from the geese on her family’s farm, her home that now
was an ocean away. Years later, she quietly cut a large block out
of the quilt each time one of her children married. Four times
she cut and sewed pillows filled with goose down, to pass
along a small gift of heritage to her children, and, hence, their
children, a story softly wrapped.

The Selendang Ayu oil spill has caused damage to the island
of Unalaska. In the midst of the disaster, cleanup and recovery,
in the frustration, grief, and lack of sleep, it is sometimes
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difficult to remember the natural beauty nearby. Following is
part of an essay on the ferry trip from Homer to the Aleutians,
just before the ferry reaches its final port, the island of Un-
alaska:

At dawn, sunlight moves in patches upon the choppy sea.
We pass through giant flocks of shearwaters, their sleek wings
gracefully skimming just above the waves. Then we are in a field
of fulmars, literally thousands of stout bluish-gray seabirds. They
play the wind above the crested waves, banking this direction and
that, looking for fish. Few places on earth have this sort of concen-
tration of seabirds and here we are, sailing in the midst of their
unfathomable numbers.

Alone on the bow, a woman from Anchorage continues to
bird watch long after we have passed the huge flocks. Just off the
island of Unalaska, she is rewarded for her diligence when an
albatross, a seabird with a seven-foot wing span, glides by. She
only has time to call to one other passenger, who also gets a look.
It is the only albatross sighting of the trip.

Preceding page — Unified Command members answer questions from
audience members during a public meeting in Unalaska, January 5,
2005, ADEC photo.
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Community Responses to Oil
Spills: Lessons to be Learned from
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* Social Science Research Center
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** The Evaluation Center
Western Michigan University

Introduction

On December 8, 2004, the Malaysian-flagged freighter
Selendang Ayu, carrying 60,000 tons of soybeans and nearly
500,000 gallons of fuel, grounded, and split in two off of Un-
alaska Island, a remote, wildlife-rich area in Alaska’s Aleutian
chain. More than 300,000 gallons of heavy bulk fuel leaked
from the Selendang Ayu, much of which washed ashore on
beaches of Skan Bay and Makushin Bay — areas providing
recreational, subsistence, and commercial fishing resources for
residents of the Dutch Harbor/Unalaska community. Dutch
Harbor/Unalaska is a renewable-resource community that
annually processes over $1 billion of fishery resources. Al-
though initial Coast Guard projections indicated that oil from
the Selendang Ayu would not threaten this industry, some tar
balls did enter Unalaska Bay, from which processing plants and
crabbing vessels draw much of their water. Close monitoring
and removal of these tar balls, combined with vigilant inspec-
tion of seafood processing during January’s critical crab season,
prevented closure of the industry. The shipwreck and oil spill,
however, represented a “shot across the bow” for Dutch Har-
bor/Unalaska, as it highlighted risks associated with the high
volume of international shipping that occurs in the region.

This “shot across the bow” raises questions and concerns
about what happens to communities that experience major oil
spills or analogous events. More specifically, what were some
of the community effects of this particular oil spill and what
might have happened if the spill had been larger or more
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damaging? Understanding possible community effects is
enhanced if we consider major oil spills as a type of technologi-
cal disaster. We can enhance understanding by familiarizing
ourselves with what we mean by disasters, technological
disasters, and how social scientists study them.

The first part of our paper is intended to provide basic
definitions of disasters and concepts used in technological
disaster research. These definitions and concepts help guide
research in communities that have been impacted by such an
event. We then describe how we conducted our research and
collected data in Dutch Harbor/Unalaska. Next, we describe
our findings and what we can conclude, particularly regarding
our conceptual guides. Finally we suggest some lessons we
should be learning.

Conceptualizing Disasters

The term “disaster” has many synonyms in popular
American culture, including catastrophe, emergency, calamity,
tragedy, and cataclysm. What defines each of these words is not
simply what is found in a dictionary or thesaurus, but the
meanings people and societies attribute to them. What makes
an event a disaster is not just physical effects associated with it,
such as environmental damage or destruction of a built envi-
ronment, but people’s awareness of and reactions to it.

There is little consensus on the definition of disaster
(Green 1996; Quarantelli 1998). Prior to the 1960s, disasters
were primarily defined with respect to physical agents (e.g.,
tornadoes, floods, hurricanes, or earthquakes), physical im-
pacts of these agents, and assessment of these impacts
(Quarantelli 1981). Over the years, a dichotomy has developed,
distinguishing between physically oriented descriptions of
disaster and socially driven conceptualizations. Fritz’s (1961)
definition is attributed as a turning point in conceptualizing
disasters sociologically:

[An event] . . . concentrated in time and space, in which a
society or a relatively self-sufficient subdivision of society,
undergoes severe danger and incurs losses to its members and
physical appurtenances [such] that the social structure is dis-
rupted and the fulfillment of all or some of the essential func-
tions of the society is prevented. (655)

Almost a decade later, Barton’s (1969) discussion of collec-

Gill and Ritchie — Community Responses to Oil Spills
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tive stress offers a distinctly social characterization of disaster:
“[C]ollective stress occurs when many members of a social system
fail to receive expected conditions of life from the system” (p. 38,
italics in the original). This conceptualization incorporates
social disruption that ensues following the physical impact of
an event, perceptions of crisis situations whether or not they
involve physical impacts, political definitions of situations, and
an imbalance in the ability of a social system to meet the de-
mands of a crisis situation (Quarantelli 1981). From a sociologi-
cal viewpoint, disasters are only disasters with respect to their
social causes and effects and, thus, disasters cannot be under-
stood apart from their social context (Dynes 1970, 1974;
Quarantelli 1992; Quarantelli and Dynes 1978).

Increasingly, however, definitions of disaster are consider-
ing different origins of events, particularly natural and techno-
logical origins (Green 1996). Technological disasters are in-
duced directly or indirectly as a result of technological mal-
functions or human error (Perrow 1984). Clarifying distinctions
between natural and technological disasters, Freudenburg
(1997) states:

The simplest rule of thumb for categorizing disasters as natural
or technological … has to do with the triggering event: if the
triggering event could have taken place even if no humans were
present … then the disaster is most appropriately seen as a
‘natural’ one. By contrast, if the triggering event was one that
inherently required human action … then the disaster is most
appropriately seen as technological. (24-5)

Another way of distinguishing between natural and
technological disasters involves conceptualizing trauma along
a “continuum of deliberateness” where technological disasters
fall midway between natural disasters and purposeful acts of
violence (Green  1982, 1993, 1996). Figure 1 presents a revised
version of Green’s model incorporating litigation and terrorism
as “events.”

Technological Disaster Concepts

There is a substantial body of research literature on com-
munity responses to technological disasters from which we can
draw.  In general, seven features tend to characterize commu-
nity responses to technological disasters and thus have bearing
on major oil spills. These features, represented in Figure 2, are:

The Selendang Ayu Oil Spill
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Figure 2.  Technological disaster concepts.

Figure 1.  Revised continuum of deliberateness for traumatic events.

Gill and Ritchie — Community Responses to Oil Spills
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an ecological symbolic context; recreancy; a corrosive commu-
nity; collective trauma and stress; lifestyle/lifescape changes;
secondary trauma; and social capital. Each of these concepts
will be examined and related to the Selendang Ayu incident.
(The term “Selendang Ayu incident” includes the wreck, the
subsequent spill, spill-response activities, including lightering
oil remaining on the vessel and shoreline/beach cleanup, as
well as community interpretations and response to these
events.)

Ecological-symbolic context —  One social response to
technological disasters is a realization of how connected we are
to our local environment, whether it is our natural environment
or our “built” environment. Kroll-Smith and Couch (1991)
proposed that our interpretative processes that mediate how
we experience disaster events are influenced by the type of
environment that is damaged. For example, in the aftermath of
9-11, citizens of New York describe emotional reactions influ-
enced by the absence of the twin towers in the skyline. This
damage to the built environment affected the way they experi-
enced the disaster.

A renewable-resource community (RRC) is another ex-
ample of the ecological-symbolic context. An RRC is a commu-
nity whose primary cultural, social, and economic existences
are based on harvesting and using renewable natural resources
(Picou and Gill 1997). When an event such as an oil spill affects
renewable natural resources upon which a community is based
(e.g., fish, crabs, edible plants, etc.), individuals and groups in
the community interpret the event from that perspective. More
importantly, the closer these individuals and groups are tied to
these resources — economically, culturally, and socially — the
greater impact the event has on them.

A confounding factor in many technological disasters is
the uncertainty that accompanies environmental contamina-
tion. Visible damages from natural disasters leave no doubt
that something occurred, and recovery is discernable when
buildings, bridges, roads, and other structures have been
rebuilt. Damages from technological disasters are not always
visible, and contamination creates uncertainty about long-term
threat of exposure, effects on health, property, and resources,
and recovery/restoration. This uncertainty leads affected
individuals and groups to construct their own definitions of
the situation as opposed to a “collective” definition found after
a natural disaster. These individual definitions are made in an
ecological-symbolic context, but are often contested or in

The Selendang Ayu Oil Spill
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conflict with definitions of others.
As previously noted, Dutch Harbor/Unalaska is an RRC

dependent on several commercial fisheries as well as a variety
of subsistence resources. We would expect that differences in
the degree to which individuals and groups are linked to these
resources would result in different interpretations of the wreck
and oil spill, as well as different impacts the event might have
within the community.

Recreancy — A technological disaster raises questions
about blame. Natural disasters are blamed on “nature” or
“God,” but a technological disaster is usually caused by some
person(s) and/or organization not properly doing their job.
This phenomenon has been termed “recreancy,” defined as “the
failure of experts or specialized organizations to execute prop-
erly responsibilities to the broader collectivity with which they
have been implicitly or explicitly entrusted” (Freudenberg
2000:116). As a result, there are identifiable parties to blame and
hold accountable (i.e., “responsible party”) and this can lead to
litigation as victims attempt to gain compensation for damages
they have experienced. The idea that someone is responsible
for a disaster also evokes higher levels of anger, rage, and
hostility than would be found in a natural disaster.

Corrosive community — Borrowing an analogy from
earthquake studies, communities have social “fault lines” based
on factors such as demographics (e.g., race/ethnicity, occupa-
tion, gender, age), attitudes (e.g., liberal versus conservative,
pro- versus anti-development), and residential status (e.g.,
permanent versus seasonal, old-timers versus newcomers) (Gill
1994). Although group conflict can occur as a result of these
fault lines, conflict tends to be mediated by a general consensus
emphasizing the “common” good. Natural disasters tend to
promote this consensus, as revealed by an emergence of a
“therapeutic” community in which community members come
together to help each other cope with traumatic events and
move toward recovery. These efforts are augmented by assis-
tance from outside agencies such as the Red Cross, the Federal
Emergency Management Agency (FEMA), and other govern-
ment agencies.

Technological disasters, however, are characterized by a
“corrosive” community (Freudenberg and Jones 1991) in which
social fault lines become exacerbated. In a technological disas-
ter, damages — particularly contamination — are not always
clear or obvious. As a result, uncertainty is generated by com-
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peting definitions about environmental damages, social conse-
quences, and future threats/recovery. A corrosive community is
characterized by social disruption, uncertainty, lack of consen-
sus about what is taking place, and who should be held respon-
sible for a disaster (i.e., who was “recreant”). This concept
suggests a deterioration of relationships resulting from confu-
sion, conflict, fear, anger, and stress in a milieu of uncertainty.

Stress and collective trauma — There are different ways to
think about stress. A convenient definition suggests that stress
occurs when there is a “substantial imbalance between environ-
mental demand and the response capability of the focal organ-
ism” (McGrath 1970:17, italics in the original). Erikson (1976)
views individual stress as individual trauma — that is, “a blow
to the psyche that breaks through one’s defenses so suddenly
and with such brutal force that one cannot react to it effec-
tively” (Erikson 1976:153). Stress also occurs at a collective or
community level. Barton’s (1969) conceptualization of collective
stress captures linkages between stress and social structure:
“[C]ollective stress occurs when many members of a social system
fail to receive expected conditions of life from the system” (38, italics
in the original). For Erikson (1976), collective trauma is “a blow
to the basic tissues of social life that damages the bonds attach-
ing people together and impairs the prevailing sense of com-
munality” (154).

Hobfoll’s (1988, 1989) conservation of resources (COR)
model proposes that stress results from loss of resources, threat
of resource loss, and/or when resources are invested without
gain or return. According to Hobfoll, traumatic stress results in
rapid loss of resources that are typically resources of highest
value (e.g., loss of a loved one, involuntary termination from
employment). These traumatic stressors attack individuals’ and
communities’ basic values, occur unexpectedly, place excessive
demands on individual and collective resources, are beyond
the normal scope of resource utilization, and leave behind a
powerful mental image of loss (Hobfoll 1991).

Numerous empirical studies have established that techno-
logical disasters produce higher levels of stress than natural
disasters. In some cases, certain types of stress actually increase
over time among certain individuals and groups. Chronic
feelings of demoralization, loss of ability to cope, depression,
anger, frustration, fear, brooding, paranoia, alienation, distrust,
low self-esteem, and diminished self-worth have all been
associated with exposure to technological disasters (See Ritchie
2004:77 for a referencing of these studies). Further, technologi-
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cal disasters tend to generate chronic, long-term negative
mental health outcomes that rarely occur in natural disasters
(See Ritchie 2004:91 for references to these studies).

Stress reactions following technological disasters result in
changes in social dynamics: the way people and groups relate.
For example, if avoiding reminders of a traumatic event such as
the EVOS is a coping strategy for some individuals, frequency
and quality of association with others may decline (e.g., Arata
et al. 2000). According to social capital research, this in turn
affects information flow, trust, and norms of reciprocity.

Lifestyle and lifescape changes — In the wake of techno-
logical disasters, communities undergo both a “lifestyle
change” and a “lifescape change” (Edelstein [1988] 2004, 2000).
The former refers to a disruption in normal patterns of every-
day life, which occurs following both natural and technological
disasters. The latter reflects a much deeper, fundamental dis-
ruption of underlying, taken-for-granted assumptions about
society and often occurs in the aftermath of technological
disasters. “The lifescape reflects each individual’s way of
embodying a larger shared societal paradigm in the context of
personal life” (Edelstein 2000:131). Similar to the corrosive
community concept, negative lifescape changes may result in
feelings of isolation and/or abandonment, health concerns,
distrust of others, distrust of the environment, and loss of
control.

Stress, lifestyle change, and lifescape change are mutually
influential. To cope with stress following a disaster, individuals
and communities change daily routines — couched as lifestyle
change by Edelstein ([1988] 2004, 2000). Lifestyle changes can
produce additional individual and collective stress; moreover,
lifestyle changes lead to lifescape changes, which also may be
stress inducing. Changes in lifescape influence day-to-day
decision-making processes, challenge beliefs, and threaten
“ontological security,” that is, “the confidence that most human
beings have in the continuity of their self-identity and in the
constancy of the surrounding social and material environments
of action” (Giddens 1990:92).

Secondary trauma — Erikson (1976) introduced a term,
“secondary trauma,” to describe the loss of communality
experienced by survivors of the Buffalo Creek, West Virginia,
dam collapse and flood. Communality emphasizes social
networks and neighbor relationships that run much deeper
than the physical space of a community. In Buffalo Creek, this
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loss of communality was exacerbated by rescue and recovery
activities from outside authorities who were faced with the
destruction of 16 communities and villages in the valley. This
was most pronounced when surviving families were placed in
a temporary mobile home park without regard to preexisting
neighborhood patterns. This disruption of social capital further
demoralized many survivors.

Secondary trauma can be thought of as trauma caused by a
poorly planned or failed response from social organizations
having response obligations (Gill 2005). Most communities
have government and civic organizations that have obligations
for disaster response (e.g., law enforcement, firefighters, medi-
cal staff, utility crews, local government, churches, and relief
organizations). Moreover, these organizations generally have
experience and, in many cases, formal training in responding
to natural disasters; as such, they tend to coordinate their
efforts to better plan for and address this type of emergency
situation. Thus, few natural disasters produce secondary
trauma except in cases where response is viewed as lacking or
inadequate (e.g., FEMA’s inadequate response to Hurricane
Katrina probably caused a high degree of secondary trauma).

Compared to natural disasters, technological disasters are
a “new species of trouble” (Erikson 1994); thus, response
planning and coordination are less developed and actual
responses to disasters are often poorly executed. As a result,
secondary trauma is more likely to be found after a technologi-
cal disaster. Further, because of recreancy and identification of
responsible parties, technological disasters (at least in the
United States) typically involve the judicial system, where
claims of damages and injury disasters are litigated. For ex-
ample, a lack of resolution of litigation associated with the
Exxon Valdez oil spill — ongoing 12 years after the jury trial and
verdict — further traumatizes individuals, groups, and commu-
nities impacted by this disaster (Picou et al. 2004). Impacts of
secondary trauma are related to a corrosive community, chronic
stress among individuals and communities, negative lifescape
changes, and diminished social capital.

Social capital — There are many forms of capital available
in most communities. Among these we find financial capital,
human capital, physical capital, natural resource capital, and
social capital. Social capital refers to social networks, the
reciprocities and trustworthiness that arise from them, and the
value of these networks for achieving mutual goals (Putnam
1993, 1995, 2000). In comparing social capital with other forms
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of capital, Coleman (1988) observes:

Unlike other forms of capital, social capital inheres in the
structure of relations between actors and among actors. It is
not lodged either in the actors themselves or in physical
implements of production. . . . If physical capital is wholly
tangible, being embodied in observable material form, and
human capital is less tangible, being embodied in the skills
and knowledge acquired by an individual, social capital is
less tangible yet, for it exists in the relations among
persons. (S98, 100-101, emphasis in the original)

Social capital promotes social cohesion, social solidarity,
and economic achievement for communities and organizations
and enhances spiritual well-being, a sense of identity, and
belonging, honor, social status, and prestige for individuals.

Social capital is integral to technological disaster concepts
(Ritchie 2004; Ritchie and Gill, forthcoming). First, recreancy
confronts beliefs about organizational trustworthiness and
reliability, as well as feelings of security. When trust and onto-
logical security are diminished, social capital becomes limited.
Second, a corrosive community involves disruption of relation-
ships, loss of trust, and declines in reciprocity. This diminishes
individual and community social capital. Third, stress reactions
following technological disasters change social dynamics and
how people and groups relate. Negative changes in associa-
tions — e.g., if associations break down or communication is
diminished — represent diminished social capital. Stress often
leads to decreased interaction and isolation that can further tax
social capital and create additional stress. Fourth, lifestyle
changes may produce stress reactions, such as avoidance
behaviors, that reduce social interaction, thus affecting social
capital. Moreover, lifescape changes, particularly involving
ontological security, may challenge essential elements of social
capital, such as trust, interaction, and reciprocity. Finally,
secondary trauma further taxes already depleted “stores” of
social capital, and a cumulative social capital loss spiral may
cause additional secondary trauma.

Research approach

Conducting research in a community is the most effective
approach to understanding and documenting social responses
to events such as the grounding of the Selendang Ayu. A few
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days after the ship wrecked, we initiated telephone and e-mail
inquiries with local residents and determined there was suffi-
cient interest and need to study this incident. Two primary
points of contact — one from the Alaska Native community
and a non-Native community leader — strongly encouraged
our work and provided excellent entrée to the area. Prior to
arrival, we used a Web search to contextualize our study by
researching community history, demographics, geography, and
ecology. We also used Web sources to monitor spill response
activities and track media coverage dating back to December 8,
2004.

Logistical issues prevented us from traveling to the com-
munity until early February, two months after the grounding.
Our primary goal was to interview individuals who comprise a
cross section of the community. To make the most of our time,
we began meeting with community leaders the evening of our
arrival and maintained a rigorous interview schedule from that
point on for the duration of our 10-day stay. People in the
community were extremely busy, but gracious with their time
as we scheduled interview appointments.

We used a combination of purposive and snowball sam-
pling techniques to intentionally select individuals represent-
ing various groups and perspectives within the community
(e.g., Alaska Natives, commercial fishermen, community
leaders, business owners, etc.). We began with names provided
by our telephone contacts and proceeded to develop a matrix
of possible interviewees. We focused on people who were
recommended by at least two individuals as being knowledge-
able about the community as we proceeded with scheduling
interviews. As we made contacts throughout the community,
we distributed a one-page information sheet introducing
ourselves and providing information about the study. No one
we contacted declined to be interviewed, although we were
unable to contact or schedule an interview with some recom-
mended individuals.

From February 4-14, 2005, we conducted 31 personal
interviews averaging about one hour each. Interviews were
conducted in locations convenient for participants, ranging
from individuals’ homes, to work places, to fishing boats, to a
private setting in a bunkhouse. All interviews were tape-
recorded for transcription at a later date. Ultimately, our
sample included Alaska Natives, commercial fishermen, long-
shoremen, Filipinos, fish processors, business owner/managers
(including eco-tourism), community leaders, environmental-
ists, the general public, and the Incident Commander (Coast

The Selendang Ayu Oil Spill



88

Guard). As we learned more about the community, incident,
and population, we refined our discussion guide to appropri-
ately explore and capture key issues identified by local resi-
dents.  We also spent time observing and participating in
various community settings (e.g., attending spill briefing
meetings, participating in an Aleutian Life Forum planning
session, visiting the local library and museum, etc.).

Findings

Our findings are based on interviews, observations, media
accounts, and background information on the community. At a
general level, we found that individual and community reac-
tions were tempered by the initial loss of life in the rescue
effort of Selendang Ayu crew members. This fact, combined with
the December 26, 2004, Indian Ocean tsunami, contextualized
individual, group, and community perspectives about the
incident.

“We were fortunate,” “It’s not a question of ‘if’ but
‘when,’” and “shot across the bow” summarize various expres-
sions we heard throughout the community. The Selendang Ayu
incident heightened awareness of risks associated with the high
volume of international shipping passing through the region
along the Great Circle Route. Similar events experienced by the
community during the past ten years further contribute to local
risk perceptions (e.g., the Kuroshima and the cruise ship Clipper
Odyssey). These risk indicators are valid and warrant consider-
ation in developing approaches to reduce risks. As a renew-
able-resource community, Dutch Harbor/Unalaska has evolved
a collective lifescape that accepts risks associated with its
environment (e.g., extreme weather) and activities required to
coexist with and thrive in that environment (e.g., subsistence,
commercial fishing). Local involvement and utilization of local
knowledge, development of a collective lifescape, and high
levels of social capital are vital to addressing these risks.

Various presentations at the 2005 Aleutian Life Forum
describe and examine ways in which subsistence, Native cul-
ture, commercial fishing, and ecotourism have been affected by
the incident (e.g., Kelty 2005; Kniaziowski 2005; Svarny-
Livingston 2005). Makushin and Skan bays have traditional
cultural value for Aleutian people. For example, many Natives
had relatives living in these areas until WW II. Cultural tradi-
tions of subsistence and memories of ancestors provide signifi-
cant symbols that help define individual and group identity.
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Indeed, the symbolic importance of this region may outweigh
the relatively small amount of subsistence activities that actu-
ally occur there.

Commercial fishing is integral to the community economy
and government. Damages to a Tanner crab fishery in the
impacted region are not fully resolved, but commercial fishing,
in general, should continue on course. Tourism and ecotourism
may take longer to recover due to a lost season in 2005. Most
ecotourism businesses are expected to resume activities next
year. Ultimately, recovery will depend on how tourism client
bases have been affected and it is too early to gauge continuing
ecotourism impacts.

Recreancy was evident throughout our interview data,
with several respondents blaming the ship’s captain for the
wreck. Media accounts of the captain’s trial (after our initial
data collection in February) indicated he pled guilty to lying to
federal investigators and falsifying records about circum-
stances following the grounding and instructing his crew
members to do the same. In the case of the Selendang Ayu
grounding, the shipping company was officially identified as
the “Responsible Party” and prepared to assist in response and
recovery efforts. In addition, some interviewees placed some
blame on the government for not having more effective preven-
tion policies, given the level of vessel traffic in the region.

Other than recreancy, we found little to no evidence of
other social impacts outlined in our conceptual model. That is,
our data do not suggest collective trauma and stress, a corro-
sive community, negative lifescape change, secondary trauma,
or loss of social capital in the aftermath of the Selendang Ayu
incident. According to our conceptual model and experience
studying community effects of the EVOS, we conclude that
community impacts would have been more severe had the spill
been larger and closer to Unalaska Bay.

Overall, there is little to no evidence to suggest that there
will be negative long-term social impacts from this single
incident. Indeed, some positive outcomes have occurred in
terms of an increased appreciation for the community’s ties to
the natural environment. We also observed considerable social
capital, as well as financial, human, and natural resource
capital in this community. These various forms of capital
combine to create healthy community resilience. Maintaining
resilience, however, depends on continued local involvement in
community issues, particularly discussions about risks. Indeed,
the Selendang Ayu incident heightened awareness of other
environmental risks in the area. For example, some groups are
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concerned about risks from contaminants in Unalaska Bay.
Our findings are not intended to close the book on social

impacts of the Selendang Ayu incident. Although the commu-
nity as a whole has experienced little stress or collective
trauma, some individuals and groups have experienced social
disruption and stress as a result of this event and may continue
to do so. After cleanup operations are concluded, there may be
a period of individual and collective reflection on this incident
that may produce stress. Further, if expectations about compen-
sation for damage claims are not met, stress and social friction
may ensue.

At the same time, the incident opens opportunities to
maintain and build upon high levels of social capital observed
in this community. The 2005 Aleutian Life Forum exemplifies
efforts to do this. It is important for formal and informal com-
munity leaders to be aware of social capital and other factors of
resilience as citizens, groups and the community continues to
process meanings and implications of this incident.

Lessons to Be Learned

Combined with disaster research on issues associated with
prevention and preparedness, the Selendang Ayu incident
reveals several lessons to be learned that can enhance commu-
nity resilience. Our research experiences focus on social pro-
cesses of prevention and preparedness, particularly with
respect to social capital, and, thus, frame our discussion of
some sociological lessons to be drawn from this incident.

The old adage that “an ounce of prevention is worth a
pound of cure” underscores its importance in emergency
management. In the aftermath of the Selendang Ayu incident,
several preventive measures have been suggested (e.g., see
Parker & Associates 2005). Implementing a vessel-tracking
system, upgrading vessel construction standards, requiring
emergency tow packages on vessels, improving enforcement of
existing regulations, and legislating new policies and regula-
tions are some of the recommendations aimed at preventing
these incidents from occurring.

An understanding of risk provides a foundation for
establishing prevention measures. Risks need to be articulated
and recognized before informed and effective prevention
measures can be developed and implemented. A recommended
“Risk Assessment for the Aleutian Islands” is particularly
relevant in this regard (Alaska Oceans Program 2005). A socio-
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logical lesson to remember is to encourage civic engagement
and invest social capital in this process. Like most leaders in
rural Alaska communities similar in size, Dutch Harbor/Un-
alaska leaders are adept at using social capital and encouraging
civic engagement in community affairs. However, it is not
uncommon to find disenfranchised groups in these communi-
ties. A key component in socially assessing risks is striving to
include varying and sometimes competing risk perceptions
throughout this process. As Waugh and Hy (1990) note for
disaster planning and management, “[there is a] need for
strong cooperation and coordination among public, nonprofit,
and private sectors.” (14)

Preparedness involves activities that enhance community
capacity to respond to an emergency, as well as plans to miti-
gate effects from such an event. There is overlap where preven-
tion ends and preparedness begins. One level of preparedness
focuses on common hazards and threats experienced by the
community. A second level of preparedness anticipates “worse
case scenarios” (Clarke 2005). In either case, it is important to
recognize and prepare for likely social and community effects.
For example, the Prince William Sound Regional Citizens’
Advisory Council guidebook, Coping with Technological Disas-
ters, offers strategies for mitigating social and psychological
effects of such disasters.

Although recognized as the second largest oil spill in
Alaska history, the environmental, economic, and social im-
pacts of the Selendang Ayu incident — thankfully — remain far
from that of the magnitude of the 1989 Exxon Valdez disaster in
Prince William Sound. Indeed, the grounding of the Selendang
Ayu could hardly be considered a “disaster” by sociological
standards, although our data suggest that the incident affected
individuals and groups within the Dutch Harbor/Unalaska
community to varying degrees. This recent incident does,
however, offer an opportunity to learn more about contextual
factors associated with assessing the degree to which an event
constitutes a disaster. As such, the Selendang Ayu shipwreck
and oil spill provides an opportunity for the community to
reassess and improve its preparedness for future incidents.
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