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.-lh<tract.-We evaluated the lung-term psycholog~sal impacts of the Emon l'uldez nil spill in terms 
of communitystructure and rrsource-based stress responrcs Propositions and hypotheses that  identify 
vulnerahlc communitie~ and occupational groups werc derived from a n  ecological-syrnbol~c concep- 
~ualizal~on of disaster impacts. Data collected frum stratified randnm household samples in tlirec- 
Alaskan commun~ries were used to trnpiricaijy evaluate hypothescb. Chronic stress was docurnrcted 
for communities affccted by the spill and for members of occ~ipational goups most dependent on 
commercial tishlng. Thesc emp~rical find~ngs support rhc need to recognize and evduatc stress in 
resource-dependent hun~an com~nunitics when technulogical disasters, such as the Emon L'nldez oil 
rpill, occur. 

Over the last 25 years, the concept of disaster 
has bccn discussed, debated, and empirically 
5tudit.d in relation to an increasing variety of 
catastrophic cvents. As a result,  the concept of 
"technolog~cal disaster" has emerged, bringing 
attention to the unique qualities and impacts of 
events that arise from failures of technology. The 
negative consequences of disasters stem from so- 
cial responses to extrcme stressors (Dynes 19931, 
yet some stress responses may vaty according to 
the perceived source of thc triggering event. For 
example, Tierney and Baijden (1979) identified 
greater long-term nxnta l  health irnpactc of the 
Buffalo Creek (West Virginia) dam collapse {a 
technological disaster) thin of the Xenia  (0 hio) 
tornado (a natural disaster). Researchers have 
extended this line of inquiry hy investigating the- 
clrctical and applied issues related to the social 
and long-tcrm psychologicat impacts of techno- 
logical disasters (c.g., Etikson 1976, 1991. 1994; 
Titchdner and Kapp 1976; Ahearn and Cohen 
1984; Couch and Kroll-Smlth 1985; Edclstein 
1988; Bogard 1989; Kroll-Smith and Couch 
1991a, 1993a, 1993b). In  general, these studies 
cons~stently indicate that technological disa~ters  
produce chronic social and psychological impacts. 

Research on well-publicized tcchnologicai di- 
sasters at Three-Mile Island (Pennsylvania). Bho- 
pa! (India), Chernobyl (Russia), and Love Canai 
(New York) have documented a variety of initial 
and long-term psychosocial impacts (Brown and 

Harris 1979; Baum et al. 1982; 1983; Levine 1982; 
Shrivastava 1987; Houts r t  al. 1988; Bogard 19139; 
Davjdson and Baum 1991; Weisaeth 1991; Baurn 
and Fleming 1993). Furthermore, survey aand case 
studies of less-publicized accidents involving toxic 
contamination and litigation in Livingston ( h u -  
isiana), Woburn (Massachusetts), and Legler 
(New Jersey) have shown prolonged community 
and neighborhood disruption as well as patterns 
of psychological stress and trauma (Picou 1984; 
Gill 1986; Edelstein 1988; Brown and Mikkelsen 
1989; Gill and Picou 1991; Picou and Rosebrook 
1993). Chronic stress resulting from tect~nological 
disasters has been related to issues and percep- 
tions of "uncertainty" regarding the extent and 
consequences of biophysical contamination (Vy- 
ner 19S8; Davidson and Baum 1991; Erikson 
1991) and protracted litigation (Brown and 
Mikkelsen 1989; Picou and Rosebrook 1993). 
Furthermore, technological disasters are charac- 
terized by a lack of finality which may result in the 
e,mexgence of a "corrosive" or "abrasive" com- 
munity context, and this. in turn, fosters the de- 
velopmenr of long-term stress and  disruption 
(Freudcnburg and Jones 1991; Kroll-Smith and 
Couch 1991b, 1993a). 

This line of inquiry suggests that a paradigm 
shift is occurring in d~saster  research as a result of 
the  persister~t empirical anomaly presented by 
studies that  consistently document long-term ncg- 
ative mental health outcomes for victims of tech- 



nological disasters.' Such a pattern af chronic 
impacts is relatively rare for victims of "natural'" 
disasters (Kreps 1980; Drabek 1986). This para- 
digm shift has led disaster researchers to propose 
alternative theoretical approaches (Kroll-Smi th 
and Couch 1991a, 1993a) and to call for longitu- 
dinal research designs (Solomon 1989; Maser and 
Solomon 1990). Our study contributes to this line 
of inquiry by providing resource-based concepts 
of community stress response to evaluate hypoth- 
eses regarding long-term psychological stress re- 
sulting from the Erron Valdez oil spill (EVOS).' 

The Eaoa Vu& 011 Spill 

On 24 March 1989, the supertanker Emon h k  
ran aground on Bligh Reef in Prince William Sound 
(PWS), Alaska, and released approximately 42 mil- 
lion liters of oil into several commercial fishing 
areas. Inadequate reEponse to the spill exacerbated 
the situation and eventualiy over 1,900 k t ~ ~  of rug- 
ged coastline were oiled (Skinner and Reilly 1989; 
Piper 1993). The EVOS occurred in the highly pro- 
ductive fishing grounds of PWS and spread to fish- 
ing grounds along tbe Kenai Peninsula, Cook Inlet, 
Kodiak Island, and the Alaska Peninsula. The spill 
o m e d  at the begidning of the most biologically 
active seasan and impacted ecosystem pro- 
throughout the summer of 1989; havoc was wreaked 
through both contamination from oil and certain 
methods of cleanup ( H w n  1989). Although the 
environmental disaster has been well documented 
and wide& acknowledged, the human dimensions of 
the EVOS have been studied less and are perhaps 
most misunderstood. 

The EVOS provides a case study of a technolog- 
ical disaster for dusting emerging theuretial is- 
sues in disaster research. Soda1 and organizational 
research on the EVOS has included studies of the 
political context and management of the accident, 
as well as cross-sectional analyses of initial social 
impacts (Impact Assesmat, Inc, 1% Browning 
and Shelter 1992; Clarke 1992; Gramling, and 
Freudenburg 1992, Williams and Treadway 1992; 

'The concept of paradigm shift identiSes a &entation 
of restarch questions in terms of alternative scientific 
cxplanatiom that incormate recurring anomalies, or ex- 
ceptions to traditional researeh (Kuhn 1962; McCann 
197%). For examples of applications of this mdel  of g i -  
entific development to sociology, see Wells and Picou 
(1981), Turk (1988), and Piwu et al. (19!W), 
'We use EVOS to denote a range of acthiti- associ- 

ated with the W n  Vat& oil spill, including the actual 
s p a  the mtamination, and cleanup activities. 

Selkow 19931, Studies conducted within the im- 
pacted region document that subsistence harvests 
by some groups of Alaskan Natives were merely 
disrupted (Fall 1990; Restoration Planning Work 
Group 1990) and that low barvest activities charac- 
terized "highly oiled" dlagtx through 1991 (J. A. 
Fall, Alaska Department of Fish and Game, unpub- 
lished). Additionat march suggests that social and 
cultural activities of Alaskan Natives were initially 
disrupted and threatened by the spill (Dyer et al. 
1W2; Dyer 1!B3). Furthermore, when compared to 
other ethnic groups, Alaskan Natives experienced 
relativeiy high levels of depression (Palinkas et al. 
1992). 

Studies of the economic impacts of the EVOS 
provide evidence thar a dramatic increase in aon- 
Ming wages characterized impacted regions hum- 
diateiy following the spill (Cohen 1993) and that 
1-s incurred in 1989 and 1990 by commercial 
%hermen may have reached 155 million dollars 
(Cohen 1995). Furthermore, the influx of cIeanup 
activity Income in mall Alaskan communities aad 
Alaskan Native villages resulted in a variety of neg- 
ative d impacts (Rodin et al. 19%). These im- 
pacts were associatd with the destruction of the 
physical environment, the effects of the deanup, 
and the orgmhtiond structure of Ewcon and its 
subwntrac4or for the cleanup, VECO (Rodin, et d. 
1992; Piper 1993). 

Research findings also document the existence & 
a variety of initial negative mental health impacts 
resulting from the EVOS (Dondd ct d. 1990; Ro- 
din et d. 1992; Palinkas et al. 1993). III terms of 
longitudinal data, one study found that patterns of 
disruption and strress persisted apprordmtely 18 
months following the spill (P im  et al. 1992). This 
research documented that high levels of intrusive 
stress and avoidance behavior characterized resi- 
dents of an impacted fidung community (Cor- 
d o ~ a ) . ~  In addition, more personal, work, and corn 
munity disruptions were found in Cordova than in a 
watrol community (Petemburg). These disruption 
trends were wmiated with stress levels in 1989 and 
1990, suggesting the beginning of chronic psycho- 
logid stress for the most threatened subgopula- 
tions (e.g., fishers, snbsistence users) in impacted 
communities (Picou et al. 1992). 

3 1 n ~ i v e  slress and avoidance behavior are forms of 
pqhological stress memured by the subscala of the im- 
pact of m a t s  scale (a) (Horowitz 1974,1976 Horowitz 
et al. 1979). The IES is l i e d  as a compoatnt of the 
DSM-121 criteria for post-traumatic stress disorder @a- 
vidson er aL 1989; Shore et d. 1989). 



SPILL-RELATED PSYCHOLOGICAL STRESS 

Empirid documentation of the Iongcterm im- 
pacts of technological disasters in general and the 
speci6c documentation of continuous social and 
psychological impacts resulting from the EVOS 
provide an opportunity to more fully examine long- 
term psychdogid impacts. In this paper, we report 
research that extends this line of inquiry: First, we 
develop the idea of a renewable resource commu- 
nity (RRC) to provide a theoretical basis for ex- 
plaining chronic psycholqycal stress. Next, we de- 
rive hypothaes regarding chronic stress from the 
conservation of resouras (COR) stress model and 
empirically evaluate them born data collected 32 
and 42 months following the EVOS. Finally, we 
discuss the results' theoretical and practical impti- 
cations. 

The Renewable R e s o n  Community: 
An Emlqgimb.Spmbolic Approach 

An RRC is a population of individuals who live 
within a bounded area and whose primary cultural, 
social, and economic existences are based on the 
harvest and use of renewable natural resourn. The 
RRC perspective identffies direct links between 
seasond ecasystem cycIes and culturally-based 
community activities. Consistent with the ecologi- 
akymbalic approach to disasters, the RRC is a 
mediating &a1 structure that organizes interpre 
tive responses to the biophysical environment. The 
RRC contains a aasonai cycle fox understanding 
community--ern links through cultural and 
economic behaviors that occur at specific times dur- 
ing the year (Gill 1994). 

A fundamental assumption of the RRC perspec- 
tive i s  that, to varying degrees, all human commu- 
nities are economicaUy, sdally, and c u I ~ y  
linked to biophysical resources. From the ecologi- 
calaymbolic perspective, residents of an RRC exist 
in exchange relationships with their biophysical en- 
vironment, and their collective interpretation of this 
relationship is essential for community equilibrium 
(Kro11-Smith and Couch 1991a; 1W3a; 1993b). 
The RRC is connected to the biophysical snvi- 

mnrnent through resource harvests and uses. This 
connection can be economically structured on a 
cash or subsisten= basis and s~~iocuIturaIly struc- 
tured through behaviors, values, anitudcs, and 
knowledge. Economic and sdocultural linkages 
are identifiable in terms of occupational and status 
roles associated with exchange networks of har- 
vested resources. Further, s o c i ~ u l t u ~  values 
Lound in subsistence activities provide a wlltctive 
value set that links human wnceptions af camnu-  

nity culture to the biophysical environment. Con- 
sideration of the occupational nature of the RRC 
allows mnceptualization of mpational behaviors 
that directly involve commercial harvests of renew- 
able resources. 

Cultural mlagy provides a historical bask for 
understanding the early resource-dependen t corn- 
munities of the northwest coast of North America 
(Netting 1986). Direct links be tween dtm, &a1 
organization, and re,wurm have been identified by 
Jorgensen (1990:aMl) in his description of the 
"quintessential subsistence emnomy" once charac- 
teristic of Eskimo villages. Subsistence economia 
provide a cultural context for harvesting, consurn- 
ing, exchanging, and m a h a g  renewable natural 
resources. With the absence of monetary capital, 
these communities are structured into relatively 
nonhicrarchical systems in which the primary em- 
nomic objectives are the maintenance of life, sacial 
organization, and culture (Jorgcwn 1990). 

The he communities in PWS all me small in 
population size and geographically i d a k d  lm 
each other. The Native Alaskan villages of Tatitlek 
and Chenega Bay are populated by fewer h n  100 
people and can be described as modern versions of 
traditional subsistence culture. Even though con- 
temporary Native communities are far removed 
from traditional subsistence dhrre, subsistence 
still plays a Pi tal role in terms of s0~:iocultural struc- 
ture and continuity with the past. The other three 
communities-Whittier, Valdez, and Cordova- 
have w h  economies and predominantly non- 
Native (Wte) populations. To various degrees, 
these five communities are commerciaiiy and cul- 
turally linked to renewable natural resource bar- 
mts, particularly harvests of various fisheries in 
PWS? 

A 1993 social indicators study of Alaskan coastal 
villages (Anonymous 1993) dassified PWS commu- 
nitiesin terms of commercial Bshing prevalence and 
transportatim development. Prevalence of com- 
mercial fishing was based on the percentage of total 
community income derived from Wing related 
businesses. When cross-classified by the extent of 
transportation services, infrastructure, and social 
services, PWS communities can be delineated into 

'Prince William Sound ( W S )  is  part of the "area E" 
mmmercial fishing region (Gill 1994). Of the three non- 
Native communities in PWS, Cordova bes~ fits the renew- 
able m u m  community concept. The character of Val- 
dez is dominated by dl and the aajvitiw of the Aleyeska 
pipeline. Whittier's character i s  shw by its historic role 
as a uansponation and service center. 
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noncommercial fishing hubs, which are communi- 
ties characterized by a fairIy complex occaptional 
division of labor and an "urban bias" florded by 
transportation servitxs, and mrnmercial fishin4 pe- 
riphery communities characterized by dependem 
on commercial fishing and a smler division of 
labor. 
The resource contamhation that resulted b m  

the EVOS simultaneously provided an immediate 
and a long-term threat to the commercial %hi% 
industry in PWS. Cordova, the prirnaq RRC in 
PWS, is an mpational  community b& on com- 
mercial fishing.' A wide variety of support ocwpa- 
tiom such as cannery packing, net mending, dw 
tronia repair, and b a t  repair are linked to and 
depend on commercial fishing. Limited cash reve- 
nues may be available to rhe RRC through tourism, 
h a m &  of nonrenewable resources, and govern* 
m a t  agencies. However, PWS communities depen- 
dent on renewable resources a= geographically iw- 
lated, which severely restricts their economic 
chwsd3 cation. 

The Cwtsmrion of Raomes Shess Model 

S m  wearchers have long noted the impor- 
taitee of whl structure for understanding varia- 
tions in str- I ' C S ~ W X  (Kahn 1973; Pearlin 1989). 
The em10~cal-symbolic approach with the RRC 
pempectk provides an understanding of wmmu- 
a@ social structure in terms of threats posed by 
environmental contamination to renewable fishery 
resou-. Environmental threats to human com- 
munities are streswrs, and empirical studies clearly 
indicate that such stresson "caw measurable psy- 
chological problems'' (Haltman and Wandersman 
1992114). The consemation of resources (COR) 
stress model (Hobfall 1988, 1989) takes an ecolog- 
ical perspective but ~~~ that stress and cop- 
ing occur within a &al setting with oharacteris ties 
tbat are as important as those of individuals, The 
COX s t r a  model provides a more detailed spa& 
fiation of stress mpbnses app1icalAe ID all of 
disasters, and it is particularly appropriate for un- 
derstanding the variatiws in stress response within 
an RRC. 
The COR stress model. integrata strw response 

approaches that have emphasized emironmental 
and oognitivr: characterisria tbzams and Fallrman 

spill damage to Mwries was wt confined to Prince 
William Sound. In particular, Kodiak b a renewable re 
source community (RRC) that was imp~cted. k w v e r ,  
the focus af our RRC analysis is Cardova 

1984). A basic assumption of the COR explanation 
of stress "is that p p l e  strive to retain, protact and 
build resources and that what is threatening ta them 
is the potential or actual loss of these valued re- 
sow~&' (Hobfall 1989:516). Stress w u r s  when 
people experiene "(a) the threat of a net lm of 
resources, (b) the net loas of resouma, or (c) a lack 
of resource gain following the investment of re- 
saurces" (HobfAtl 1989:516). m u m s  of direct 
concern for this model include "objects, personal 
,cha~aMerisf'ics, conditions, or energies" that haw 
vaiue aad meanings for individuals (Hobfall 1989: 
5161, 

In rbe context of the COR stress mode1, %heria 
are "objective r m r c e s "  that, within the EVOS 
impact area, are n w m a q  for RRC economic, so- 
dd, and wlturaI continuity. Residents of an RRC 
we dirmty jhked to Uery r e s o w  through their 
social status (eg, occupational role) and energy 
(time, money, skills, elc.). The threat to fishery 
ream pased by the N O S  is structurally linked 
to the soeial and energy rwurces of commercial 
fishers. Over lime, this contamination threat to 
community-linked resourax (i-e., objective re- 
sour-) poses a threat to the anomic iofrastruc- 
ture of RRCs in the impact region. For exampte, 
recent dedines in PWS cammercial h a r y e  of pink 
salmon Oncmhyzdw gorbmb and the colI&pse of 
the fishery for Pacific herring C7upea paldcwi provide 
an indicator of pmlmg~d "objecthe" resource de- 
pletion (Ott 1952, 1 9 4 ;  Kha 1993; Phillmps 1993; 
Sckneider 1993; Fried 1894; Stein& W 3 ) .  The ac- 
tual and potential IOSS of fishery resourns over time 
bas, in part, been a~rrlated to the EVOS. For this 
reason, the EVOS continues to be a sourn of actual 
md potential resource lass and continues to 
threaten the economic, social, and cuttural stme- 
ture of RRQ in the impact region. 

P r o p s ~ ~  and H'his 
Human impacts of the EVOS can he identihd 

from a consideration of RRC dependency on re- 
newable resources and in terms of the COR stress 

model. The EVOS threatened the essential eca- 
nomi& social, and cultural viability of RRC. in h e  
impact region. No m p t i o n a l  group was more 
threatened by the EVOS than commercial fishers 
and t h w  directly linked to commercial fishing. The 
oiled fishing grounds posed an immediate threat to 
the aonkrc ia l  fisheries and generated uncertainty 
regarding the long-term recovery of the resour=. 
This threat and uncertainty were acute for individ- 
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uals in occupational roles related to commercial 
fishing. 

Numerous types of tosses are experienced as a 
result of any disaster (Dynes 1970). However, the 
loss or potential loss of renewable resources is a 
primary source of stress for v i c h  of the EVOS. 
T h a  renewable resources entail more than mate- 
rial values; they arc imprtant for establishing self- 
esteem and social standing as well as for transmit- 
ting cultural values and traditions. The uncertainty 
regarding the recovey and future use of renewable 
murces  contributes to chronic stres. Further- 
more, impacted mrnmmieits and individuals have 
invested resources in litigation to recover damages 
and the lack of a timely hd legal resolution £urther 
contributes to chronic stress (Gill 1994). 

Occupational roles associated with commercial 
fishing link RRCs to the biophysical environment 
and establish d i m  mcimnomic consequences 
for deleterious eEects of the EVOS. The heoretical 
conceptualization of the COR stress model and fRe 
RRC allows derivation of severaI propositions re- 
garding environment-community linkages and im- 
pacts on humans in RRCs. 

Propasitbn (I).-Renewable resource cormmu& 
ti= are directly linked to the biophysical cnviron- 
ment by economic, social, and cultural structures. 

hpo*n (Z).-I%e economic structure of 
RRCs d t s  of an occupational community built 
m o d  commercial fishing. 

h p o i b i o n  (31.-The occupational role of com- 
mercial fishers stnrchrrdly links the economic Infra- 
structure of RRCs to resource harvest activities. 

Propsilion Id), -.Con tamination of fishing 
grounds is a direct threat to the economic viability 
of commercial fishing hawests in RRCs and is spe- 
cifically a threat to occupational roles associated 
with fishing. 

Propsition (').-Real, potential, and perceived 
losses of resources resulting from contamination 
cause stress that becomes chronic as losses remain 
unresolved. 
These propositions yield two general research 

hypotheses concerning the stress ~omquenccs of 
the EVOS. The first reflects that RRCs are mare 
eaonomically and culturally dependent than nonre- 
newable resource communities on fishing harvests. 

Hypoikis (I).-Residents of RRCs will exhibit 
higher Icvels of oil-spill-related coIIectie stress 
than residents of non-RRCs. 

The second reflects that RRCs are structurally 
linked to the biophysical environment by the ocm- 
patianal role of commercial fishers. 

Hypotkesb (2). -People who work in commercial 
fishing occupations will exhibit higher levels of spill- 
related stress than people who work in nofishing 
mcupations, 

These hypotheses prwide a basis for assessing 
the validity of the RRC explanation of wlnerabdity 
1d spill-related st;ress. As a group, occupations re. 
lated to commercial fishing are seriously threatened 
by the spill and logically this occupational group 
becomes a focus for theoretically predicting empir- 
ical patterns of chronic streas impacts. 

Methods 

The strongest evidence c o m i n g  cause-and- 
eaect relationships can be obtained when experi- 
mental designs are fully rronrrolled and subjects are 
randomly assigned to treatment conditions manip 
ulated directly by researchers (Campbell and Stan- 
ley 1963). However, environmenta1 disasters canoot 
be manipulated directly by researchers, and subjects 
cannot be randomly assigned to treatment groups a 
priori. Instead, the community impacts of environ- 
mental disasters can only be assessed a posteriori 
with research designs and interview techniques 
adapted to the unique subject (Drabek 1970; Mileti 
1987; Solomon 1989). 
WE relied on an ex post hcio design (Spector 

1981) in which the impacts of the EVOS were as- 
sessed by comparing communities and ocrxlpationd 
groups that had experienced different potential ad- 
verse eavironmental impacts. Like most such field 
experiments, ours is zsubjsct to the criticism that 
preexhing group differences could account for the 
differences observed after the EVOS (Campbell 
and Stanley 1963; S F o r  1981). However, the lack 
of prespill (baseline) data d m  not preclude evalu- 
ating theoret i d l y  based hypotheses within cornmu- 
nities purpeful1y sampled in terms of conceptual 
and potential impact considerations. Using dem* 
graphic and historical documents, we selected two 
communities within PWS and a third community 
from outside the EVOS impact region. Within 
PWS, Cordova was identified as an RRC and Val- 
dez as a non-RRC. Petersburg was selected as an 
RRC outside the impact region. 

Cordom Impact Renewable 
Resome Comnwdty 

Cordova was selected as an impact communrty 
because of its economic dependency on commercial 
fishing and its cultural heritage of subsistence, The 
community is at the southeasterq edge of PWS, and 
it has remained geographically isoIated since the 
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I964 earthquake (Janson 1975). Cordova has a cash 
economy derived primarily from commercial fishing 
(Anonymous 1993). Cordova fishers own 44% of all 
herring pernib and 55% of all a m o n  fishery per- 
mits in the area E region (Stratton 1989). Appmx- 
imately 50% of Cordova's l a b  forct is emplayed 
in fisheries harvest and processing meupations 
(Fried 1994:l). The base population of 2,500 (18% 
Alaskan Natives) typically increases to wer 4300 
during the summer commercial fishing season. Sub- 
sistence activities (Ramsting and giving, or receiv- 
ing fish, m m ,  deer, berries, etc.) characterize 
90% of Cordova's households (Stratton 1988). Cor- 
dova can be classified as an RRC given the commu- 
nity's economic dependence on fishing grounds for 
commercial and subsistence haw-. 

Although oil from tbe EVOS did not reach Cor- 
dovs, many of the communiv'a primary fishing ar- 
eas were initi* contaminated and closed, which 
wvcrely disrupted the 1989 hhing se-n. Cordova 
was atso a cleanup support mmmunity used by 
Exxos and its subcontractors, Some Cordwa flsh- 
m e n  l e a d  boats to assist in the deanup and 
other residents were employed to clean beaches. 
During the first 3 yem following the spill, residents 
experienced various disruptions in the fishing sea- 
sons and in their lml emnomy as well as haeased 
community conflict and segmentation (Gill 1994). 
Despite not being directly oiled, Cordwa experi- 
enced signacant shock, disruption, and uncertainty 
in the aftermath of the oil spill (Ficou et al. 1992; 
Anonymous 1993). 

V a W  lirrpact Nun-Renewable 
Resource Cornmum 

Valdez was selected as a second impact cornmu- 
dry. Prior to the 1964 eartbqnake, Valdez had little 
recorded history (Anonymous 1993). Following the 
total destruction and relwation of the community 
after the earthquake, Valdez experienced a modest 
economic boom from reconstruction activities. 
With the construction of the p i p b e  terminus in 
the t!J7Os, the Valdez population temporarily in- 
creased dramatically to over 9,000 residents. By thc 
1980s, however, the t m ' s  population had stabi- 
lized at approxunately 3,500-3,900 residents (Anon- 
ymous 1993). 
The Valdez economy is very diffemnt from the 

economy of Cordwa. VaJdez has three major em- 
ployment sectors: transporn tion, primarily based 
on Alyeska's pipeline responsibilities; public sector 
ernpIaymtnt; and seasonal tourism @norrymous 
1993t Valdez has a mixed economic infrastructure 

and is connected to other Alaskan communities by 
the Richardson highway. The e~onomic significance 
of commercial fishing in Valdez is veq mall, ac- 
counting for less than 3% of employment and in- 
come (Anonymous 1993). V d d a  was clasgified as a 
"hub, mixad" Alaskan community by Anoxiymous 
(1993). Thus Valdez is classM as a non-RRC in 
the impact r e g h .  

Peten&: Corm02 RenewabEe 
Resourre Community 

Petersburg was selected as the control commu- 
nity bemuse it shares many economic, demo- 
paphic, and geographical characteristits with Cor- 
dwa. Petersburg is on an island in the southeastern 
part of the stah. It is geographicaliy h l a t d  with 
no road connections outside of Mikoff Island. 
Petersburg has a population of 3,200, of which Alas- 
kan Natives make up approximately 20%. Peters- 
burg's economic base is wlnmercial hbing, esp- 
tidy its $295 million salmon fihhery. The 
community is home to a large commercial iishing 
Aeet and various support businesses. Further, Pc- 
tersburg residents engaged in sukistence activities 
at a rate similar to Cardova residents (Smythe 1988; 
Stratton 1989). These indicators provide a basis for 
classifying Petemburg as an RRC 

Although similar to Cordova in many ways, Pe- 
tersburg bas some distinctions. Petershrg has a 
distinct Nonvegian heitage, whereas Cordova con- 
sists of an amalgamation of several European her- 
itages. Peeersburg is economically tied to  Juneau 
(kwh) and ~Gtle (washingtan); Cordova's ties 
are to Anchorage ( M a ) .  

The most important distinction between these 
two communities, however, is that Petemburg expe- 
rienced minimal direct impam from the EVOS. 
The fishing grounds used by the vast majority of 
Pcttraburg's fishing fleet were not mntaminated by 
the spill. Very few Perersbtrrg fishers leased their 
boats during the cleanup and only a few own area E 
fishmg prrnjts, Thus, the use of Petemburg as a 
control community provided a very conscnative 
standard far eduatiog psycholo~ca1 consequences 
of the EVOS. 

Data used in this analysis were collected in each 
of the three communities in 1991 and 1992. Data 
collection included face-to-face survey interviews, 
telephone i n t t ~ e w s ,  and mail surveys. The re- 
seaxch design in Cordova and Perenburg was based 
on an expansion of community m c h  conducted 



in August, 1989 (Picou. et a]. 1W2).6 The 1989 
sample comprised 1 18 respondents from 102 house- 
holds in Cordova and 73 respondents from 73 
households in Pettrsburg. In 1991, we attempted ta 
survey dl individuals who had participated in the 
1989 surveys and to vtematically expand the sam- 
ples. The 1991 Cordova sample was expanded by 
interviewing panel members' spouses w h  had not 
participated in 1989 and by in teniewing adults from 
additional randomly selected housebotds within the 
same geographical areas, exclusive of househofds 
selected in 1989 and identified Alaskan Nativc 
households. This procedu~e resulted in 228 respon- 
dents from 184 households. Random-digi t-dialing 
telephone sampling was used to expand the oridnal 
Petersburg sample. Tbis resdted in 101 respon- 
dents from 102 households? 

In Valdez (1991), city maps of residential units 
were used to identify five geographical areas con- 
taining approximately the same number of house- 
holds. Househof ds witbin these geographical areas 
were random@ selected and adult members were 
asked to bc interviewed. One hundred nineteen 
respondents from 100 hauseholds campkted the 
survey. 

Surveys in Cordova and Valdez were adminis- 
tered by a 6eld team consisting of the researchers 
and select voluntem from the Earthwatch Center 
for &Id Research. Volunteers participated in an 
intensive training program that sensitized them to 
the I d  ewlogy and culture and provided them 
with information on the oil spill and the nature of 
the march  project. Volunteer$ also participated in 
inteniewer training sessions patternad after one 
developed at the University of Michigan Institute 
far Social Research (Guenzel et al. 1983), In addi- 
tion to learning how to conduct a survey, volunteers 
were given detailed explanations of the intent and 
purpose of each section of the survey. Each volun- 
teer was given a mock interview test and only a 
limited number were permitted b conduct house- 
hold swveys. Surveys were screened by the re 
searchers daily, Screening consisted of a review of 
the survey to determine mmpletencbs and a de- 
briebg period with each interviewer to discuss 
open-ended responses. 

*We attempted to exdude any #urposeful bias in  the 
activities that resulted in household selection. Selection of 
all households in Cordova was based cm random p a -  
durts. Selection of households in Petersburg was based on 
randomdigitdialing techniques. 

'We assumed that random digit dialing rcsulttd in only 
one household king contacted. 

In 1992, a mailed survey was sent to all previous 
participants (original and expansion) in Cordova, 
Peter sburg, and Vddez. The mail suxvey had three 
scheduled mailings and was augmented by tele- 
phone and personal contacts by researchers in each 
community. h a result, 163 surveys from 131 
households were completed in Cordova, 61 surveys 
from 42 bausehotds were completed in Valdez, and 
60 surveys were completed in Petersburgurg 

Response rates for the 2 years are provided in 
Table 1. Respondents who participated in the orig- 
inal 1989 household survey (0) are distinguished 
from those initially selected in the 1991 expansion 
(E). The highest responsc rates were in the impact 
region (70% in Cordova and 62% in Valdez, com- 
pared to 57% in Petersburg) and among p d c i -  
pants from the original study. 

The estimated sample error for Table 1 was 
based on the random selection of households in 
Codova and VaIdez and the random selection of 
telephone respondents among Petersburg house- 
hotdsBB This sample error provides an estimate of 
the chances that the sample represents the actual 
population of each commusity. ln Cordova, the 
1993. 5ample enas with a 95% band of confidence 
was 7.2% for a, variable that showed 50% of the 
sample having some specific characteristic. Thus, if 
50% of the Cordova sample were male, one would 
be 95% confident that the population figure of 
males is between 42.8% and 57.2%. With random 
sampling procedures k i n g  followed, 1 of 20 sam- 
ples taken in this manner would be outside this 
band of confidence. 

Sociodemographic characteristics of the 'total 
sample and each community for both years are 
presented in Table 2. In gene* the sample char- 
acteristics are similar to known population charac- 
teht  ics although some categories may be over- or 
undempmented. For example, the Valdez and 
Cordova samples underrepresent males and the Pe- 
tersburg sample overrepresents mafes. Nomarrid 
individuals are a h  underrepresented in all sam- 
pIes. However, differences in representation among 
demographic categories were nor deemed large 
enough to warrant weighting of the data for thk 
analysis. 

'Sample error was estimated at the 95% mndi&nw 
interval far a 50 :SO binomial distribution and a p m d  in 
percentage points lplus or minus). 
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TABLe 1.-Response rates within original (0, 1989) and expansion (El samples for the I991 and 1992 household 
surveys in Cordova, P c k m b q ,  and Valdez. 

I991 199-2 

M e m r t  0 E 0 E 0 and E 

Cwdw a 
Idividual r q n d e n t s  

Number dE-4)1 104 151 101 151 252 
Completed n 151 74 89 163 
Not completed w returned 16 22 4 4 .  b 

b 
6b 

Refused 8 2 2 4 
Deceased 1 1 0 1 b 

b No1 lound 2 2 16 18 
Rtspoape rate 74.0% 733% 58.9% 64.7% 

nspo118t rate 763% 75.5% 65.9% 70.0% 
H O U E ~  

Number IN) 95 92 119 2m 
wlw 72 67 72 139 
R c q m w  rate 75 &% 728% 605% 55,8% 
Estimated sample errof 7.2% b 83% 

Individual respondents 
N m b a  (h3 
Completed 
Nw mmphed or iwmlcd 
Rchraed - 
Not tormd 
R q m s e  rare 
Adjuartcd mpw rate 

Hollathotds 
Number (N) 
Completed 
R- rate 
&timated mmpk emof 

IndividueIs or housetmlde 
Number (w 67 66 68 134 
Completed 34 43 16 59 
Plot cornplctcd or r e m d  20 21 22 43 
R e W  I2 2 0 

b 
2 

&cEmed b b b 

Not hlld 1 0 M 30 
Rqmnsc rate SO.746 65.2% 275% 44.W 
Adjusted rate 515% 42.1% 56.7% 
Estimated sample mf 9.7% 12.8% 

Totd number for origioal p e l  is pdiwted for sampIpr attrition. Those wbo died thc p m h w  year and those wbo mre permanen* 
lost (not found) were subtracted ham the original number oi~espondmis and howholds in Cordma (118,102) and Mersburg (7373). 

bData art unavailable. 
"Estimated m p l c  emir (alpha = 0.05) is rtpoaed for a 50:s binomial d h h r i w r .  
''Vakkz was not part d tbe original 1989 smdy. 

Indicalom and Memum ing up the IES were originally derived from state- 
mints made by pwpk who had experienced 

Qucstioanaircs mntainhg similar indicators lYessfd life oiOrowio 1974, 976; 
wexe used for data collection. Questionnaire items itz et al. 1979). Responses to the instrument are 
wexe selected because of thdr use in previous di- anchored to a spacific event as well as to time.9 suter research and their relevance to the EVOS. 
Our analysis focused on indicators of chronic stress, 
community type, and occupational role. 

?lib cxaa wordings of the stem and the seven intrusive wChd''d measurd by the inuu- rlren items were as f o O w  Stern: An accident like rhc sive stress subsale derived from the "impact of vauez oil an peapic io different 
events scale" (IES). The IES consists of l5 items These effects may last low after the actual accident. 
that alirit c t s t ~ m ~ n t c  nf nnt~ntial nnmnw.s in ex- P l e q ~ r  r r s A  tkr fmllmvinn ctrtemPntP  mad^ h m n n l r  *ftrr 



SPILLREIATED PSYmOLOGICAL STRESS 

T m  2.-%ciode~ograpb'~ characteristics of 1991 and 1992 total and community samples. Ptrcentagts, mans, and 
medians have been adjusted for &sing data, and aactual sample size may vary among characteristic% 

1991 15'9-2 - 
Total Cordova Pclersburg VaMez Total Coxdm Petctsburg Valda 

Chamctc&ic (N34-493 ( N k W 8 )  (N-102) (Na119) (N-283) (N=163) (N=59) (Ma631 

Pcrewt mlc 42.9 62.7 45,4 46.7 46.6 50.8 42.9 
78.0 Percent m a m e  76.6 74.0 76.3 81.9 83.4 85.0 762 

Puccot ~ I ~ i t e *  90.6 91.2 89.7 89.8 90.9 90.7 936 905 
Pemm fishing 30.1 39.5 373 5.9 31.2 38.1 37.9 6h 
Fkmnt c x l m m e d  Bshing 44.6 59,O 45.1 16.8 44.8 52% 55.9 13.1 

hmwhotdp 
Psmt with bowbold k m e  14.0 151 2.8 19.8 133 11.7 6.1. 23.6 

51m,000 w mose 
Percront residing in single-family 63.1 62.5 703 58.0 65.7 67.3 732 57.1 

dwmlg* 
Menn age 44.2 4 4 4  46.3 42.1 45.8 45 Al 1 3  45.4 
Mem yeanr in commmi~ 18.5 20.0 225 12.2 19.2 19.7 266 129 
Mraa yeam of *ducation' 13.7 13.6 13.9 13.7 13.7 13.5 14J 13.8 
Mean household site'. 39 3.2 2 9  35 3.2 3.1 3.1 3.4 

'15% values are b a d  on LI99 11e 

The rationale underlying the development of the 
IlES is that the more stressful an event, the more 
likely it is to have two aonsequenes: (a) a high 
incidence of recurring, unbidden, and distressing 
thoughts and feelings; (b) a high incidence of de- 
liberate attempts to suppress these feelings and 
avoid reminders of the incident. Each of these po- 
tential consequences is tapped by a subset of IES 
items. Seven questions that operationab the in- 
trwive stress subscale asked about the frequency of 
such spill-related occurrences. 

P@mlogical stress as measurtd by the IES is 
associated with patterns of community post-mu- 
ma tic stress disorder produced by disasters (David- 
son et al. 1989; Shore et al. 1989). Nonetheless, this 
indicator may actually underestimate the wide vari- 
ety of stress that characterizes communities experi- 
encing disasters (Shore et al. t 989). The IES pro- 
vides a valid and reliable indicator of event-related 
stress that has been used in previous disaster studies 
(Shore et al. 198% Solomon 1989). 

please indicate how often it was true for you abut the oil 
spill during tbe past seven (7) days. It  might not have 
happened at all during the past week, or during the past 
week, it might have occurred onty mrely, somelimes, or 
ofin. Str- items: (1)  I thuughl about it when I didn't 
mean to (the thought of the spill just popped into my 
mind). (2) Pictures about it popped into my mind. (3) 
Other tbings kept making me have rhougha about it (even 
when I didn't want to). (4) 1 had dreams about it. ( 5 )  1 had 
muble fdhg a s k p  or staying asleep bccausc picturn or 
thoughks about it came into my mind, (6) 1 had waves of 
strong feelings about it (feelings about it just seemed to 
wash over me). ( 7 )  Reminders of it broughl back feelings I 
first feh about it .  

The intrusive stress subscale is the dependent 
variable for the statistical analysis. The seven-i tern 
scale rang= in surmned scores from 0 to 35. The 
reliability of tbis subscale was assessed by Cron- 
bach's alpha (Cronbach 1951). The alpha meffi- 
cients for 1991 and 1992 were 0.8725 and 0.8956, 
mqmtiwly, indicating a high degree of scale reE- 
ability. Independent variables are community type 
(impacted RRC-Cordova; impacted non-RRG 
Valdez; nonimpacted RRC-Petenburg), and fish- 
ing-nonhhing occupations. Occupation was deter- 
mined by an analysis of open-ended responses. 
Respondents who reported occupations such as 
commercial fiber (wetter,  seiner, crabber, etc.), 
deck hand, net mender, marine mechanic, or can- 
nery worker, were coded as fishing occupations. 
Nonfishing occupations included government em- 
ployee, business owner, service worker, profes- 
sional among others, and those with no stated 
occupation (e.g., retired, housewife, student, un- 
employed). 

bve l s  of psychological stress were calculated for 
an impacted RRC (Cordova) and an impacted non- 
RRC (Valdez), and both impact communities were 
contrasted with the control RRC (Petersburg) for 
the years 1991-1992. Levels of psychological stress 
also were compared among 6 s h g  and nonfishing 
occupational groups both within and across commu- 
nities for 1W 1-1992. PsychoIogical stress was calcu- 
lated from the intrusive subscale, and the Mann- 
Whitney U-statistic was used to test whether the 
comparison groups were selected from the same 
population (Siegel 1956). 



TABLE 3.-ManwWI1itney U-tests of differences in intrusive strm b t m  communities, 1991 and 1992. 
- - - -- ~ - - - - -- 

compariman Mcao Mcan rank Z-=re P N I)ire&n 

Valdet (V) 
R- (PI 

Results ence (0.0549) was only slightly greater than thresh- 
old in 1992. We believe that thae results provide 
evidence camistent with the RRC perspective. 

We first establish the logic of the RRC frame- 
work by comparing stress levels by region of impact. 
Next, we compare stress IeveIs within the impact 
region for the RRC (Cordova) and the non-RRC 
(Valdez). The following hjfpotheses reflect these 
contrasts 

Hpthes i s  (I).-Residents of cammunities in the 
region d the EVOS will have higher levels of stress 
than residents from mmmunities outside of the spill 
region. 

Hypothesis (21.-Within t'he impact region of the. 
EVOS, residents of renewable resource communi- 
ties will have higher levels of stress than midents of 
nonrenewable resource communities. 

Worded more spbcifially, hypothesis (I) is that 
spill-related stress is higher in Cordwa and Valdez 
(Impact communities) than in Pekrsburg (aonwol 
community). Hypothesis (2) states that psychologi- 
cal stress is greater in Cordova than in Valdez. 

Results of this analysis support both hypotheses 
(Table 3). In both  1991 and 1992, levels of intrusive 
stress were significantly hgher in Cordova (impact) 
and Valdez (impact), than in Petenburg (control). 
These results suuest that communities in the im- 

Occupational Group C m p r i s o ~  

We extended the logic of the PRC framework to 
include the COR stress model for predicting differ- 
ences in psychological stress by occupational group. 
The relevant hypothesis is as follows. ' 

E&pthesh (31.--People who work in cammercW 
fishing occupations will have higher levels of spill- 
related stress than people who work in other m u -  
pations. 

The RRC model for understanding spll-related 
sseial psychological impacts was consistently sup 
ported by the data (Table 4). Between owpationd 
groups in the total sarnpIe and the impact RRC 
(Cordova), wmmcrcial fishers had significantly 
higher levels of spill-relaad intrusive stress than 
nonfisbers. Dif€ereaces were not w a n t  in the 
Petcsburg samples, althougb they were direction- 
ally consistent with hypothesis (3), and the low 
mean scores for both npat iona l  sectors indicate 
that (as expected) the Petersburg control commu- 
nity suffered no substantive negative pgdchological 
impacts 2.5-3.5 years after the EVOS. 

pact region exp&7end chronic stress for at least acmoflp 
3.5 years following the NOS. In both 1991 and 
1992, Cordova had higher mean stress scores than It is possible that the inferred causal relationships 
Vddez; tbe difk~ence was statistically slgnlficanr in ktwecn stress and RRC characteristi= are spun- 
191 but not in 1992 at an alpha level of 6135. The aus. To examine this possibility, we compared in- 
alsolute difference between the mean stress levels trusive stress within demographic categories tradi- 
in Cordwa and Valdez inaeased from 1991 (2.37) tionally subject to differential stress responses 
to 1992 (2.53), and the probability of no real difFer- (Mirowsky and Ross 1989; Kessler et d. 1994) for 



TABW 4.-Msnn-Wbitney U-tests of Meraces in inwive  stress between umrmercial fishiag and nordishing 
occu~atiom 1991 and 1992.' 

Community aad 
camparkan Mean Mean rank: Z-WR pb N D i o n  

iW1 hmsk- dre& 
Toral smpk 

FtsbiqBO 255.02 
-INF) 206.31 -3.730 

CoI$cwa Fa&m 131.54 100.11 -3563 

p- 
WhF-l 55,71 
N a  (NF) a 1 6  - 1.591 

1992 himshe 
Total sample 
-a (F) 9.7 161.32 @ 
N W  (NF) 5-51 1x19 -3.451 U.WXFI 189 F > N P  
a* 

Fishing (Fj 11.92 9S.32 59 
Nonhhing (NP) 6-59 69.17 -3322 O,W, 98 F > W  

pet era bur^ 
%ha m 3.69 3Q.98 22 
No&hing (W 229 , . 2&W -1.026 0.1533 34 NS 
.The VaWz community sample was claludcd bocaw it induckd only w e n  eommercid A s h .  
bOnc-taikd p m h b i i .  

each communiy and the total sample. b e k  of 
intrusive stress did not vary significantly by age, 
education, ethnicity, and the presence or absence of 
dependent children (Table 5). The only significant 
community diiferences found (between genders and 
between marital groupings) were in Valdez, a non- 
RRC sample. These results provide widen= that 
the relationships observed in our analysis are not 
spurim. 

D i s ~ s i o n  
This m c h  provides a conceptualization of so- 

cial Structure that, to varying degrees, characterizes 
communities located in the impact region of the 
EVOS. From an e c u l @ ~ b o l i c  perspective, 
an RRC is defined in term of economic, social, and 
cuItural depndence on the biophysical envirbn- 
ment. This dependence is d a t e d  in role bthav- 

ion (e.g., commercial and subsistence harvesting) 
that were dircctly threatened by the E m .  The 
COR stress model identified objective, personal, 
and social resources and wrresponding loses of 
and threats to those resources as a context for 
understanding stress-rela ted responses to the Erxorr 
Val& disaster. The rtgources and the correspond- 
ing human behaviors toward them are interpreted 
ia term of community social stnrcture that is con- 
ditioned by i?s relationship with the biophysical en- 
vironment. 

The RFtC perspective and the COR stress model 
provide a theoreticat framework for deducing test- 
able hypotheses regarding patterns of chronic psy- 
choIogicaI stress resulting from the EVOS. Pompill 
data collected in categorized communities in 1991 
and 1992 provided the bask for an empirical eval- 

TABLE S.-Mam-Whimey two-tailed U-test probabilities of differences in demographic comparhns of intruswe 
st- for total and community samples, 1991. Dectionality is  shown parenthetically for significant Merenocs 
(alpha = 0.05). 

D u m , p p h i c  c o m p ~ i m  Total U f'+?t=bW Valdn 

~ g e  (55 and ovu wmw under S) 0.1685 0.6719 0.7173 0.480 
Gender (female (9 v ~ t u p  mJc [MD 05980 0.7711 0.9040 0.0127 

Marital stam (nonrnamcd [NM] versus m d d  IM]) 0.0373 0.1042 0.1626 
F'M) 
0.0255 

(W > MI I M = * M I  
-tion Oigh whaol or l a  v e m  more than high h l )  0.4978 03638 0.2813 8.6591 
Etbnicity WISU non-White) 0.4288 0 . W  0.3697 0.2728 
Diqmdmt children (no vemus yes) 0.9048 03101 0.9648 0.3373 
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uatjon of the hypotheses. The data analysis indi- 
cated tbat the RRC model effectiwly differentiated 
the impacts of the EVOS on Alaskan ~ m u n i t i e s .  
The COR stress model a m e d  this diiferentiation 
and further showed tbat chronic patterns of psycho- 
logical stress characterized groups mcupa tionally 
tied to commercial fishing. These results provide 
evidmce that the EVOS produced chronic patterns 
of ~chological stress that differentially impacted 
communities and individuals. The COR stress 
model results suggest that the RRC classification 
captured, among other things, perceptions of vul- 
nerabiliq to and threats of future economic I-. 
The data analysis shows that, overall, mean levels of 
intrusive stress have been decreasing over rime in 
the two PWS communities communities examined 
(Cordova and Vddez), However, for commercial 
fishing mupations in Chdova, high stress lev& 
cantinued from 1991 to 1992, suggesting a chronic 
stress mnse b a d  on r&ource depletion and 
continuing threats to fmhety resou-. Previous re- 
search on techbological disasters and chronic stress 
has shown siguificant relationships between long- 
term psychological impairment and symptoms of 
post-traumatic stress disorder (Davidson and Baum 
19M). 

How should clur findings of chronic psychological 
stress be interpreted? The intrusive stress s u b i e  
of the LES is an " . . . eficacious measure of post- 
traumatic adjustment in crime victims and other 
personal injury victims, combat veterans, and be- 
reaved individuals" (kidner et al. 1988256). A 
Iongi t i i a l  study of rape victims reported that ini- 
t id intrusk stress scores of 20 aod above signaied 
a need far clinical therapy and that intmsivt stress 
scora averaged 11.40 two years after initial treat- 
ment (Seidner et al. 1988). I n  comparison, Cardo- 
va's commercial fishing occupations had a mean 
intrusive stress level af 12.39 in 1991 and 11.92 in 
1992. The traumas of rape and oil spill are dispar- 
ate, but the similarity in mean intrusive s t m s  scores 
between these two cases is revealing: at least 2 years 
( r a p )  to 3.5 years (EVOS) after a destructive 
event, st- levels in the d e d e d  papulations re- 
main high. 
The EVOS has had negative psychologicai im- 

pacts on communities affected by the oil spill and its 
aftermaths. Demographic comparisons convince us 
that our results are not spurious. As predicted from 
the RRC perspective, we observed consistent and 
statistically significant associations between intru- 
sive stress, community type, and occupational 
p u p s .  The attribution of "cause" is complex and, 
for many, an impossible task b r  social science 

(Cook and Campbell 1979). Nonethelm, causal 
inferences can be made when the criteria of ratio- 
nale, taporal sequence, association, and nonspur- 
iousness are met by social science (Labovitz and 
Hagedorn 1971). Our research design and analysis 
meets these criteria. 

Our finding of elevated stress in RRC commu- 
nities and within commercial fishing occupations 
are consistent wit31 an ever-growing body af re- 
search on the long-term consequences of techno- 
logical disasters (Baum and Fleming 1993; Kroll- 
Smith aud Couch 1993a, 1993b). In addition, our 
results are consistent with other studies oi the social 
and psychological impacts of the EVOS (Donald t t  
d. 1990; Palinkas el al. 1992,1!W3; Pimu et ak 1992; 
Rodin et al. 1992). Although these studies have 
wed various methodologies to collect data, a l l  con- 
sistently idennfy social, psychological, and behav- 
ioral impacts resu ttisg from the EVOS. These stud- 
ies, combined with the present study, provide strong 
convergent evidence that the EVOS had negative 
social and psychologica1 impacts on IwaI wmmuni- 
ties. Although the empirical evidence in our study is 
limited to three communities, rhe theoreticd basis 
for communig selection allows our findings to be 
generalized in terms of renewable resource depen- 
dency and associated oapational role. 

The theoretical and methodological implications 
of this research are that the nature and sjgrlificance 
of cultural and social links to the biophysical envi- 
mnmear should be conceptually deiincatcd and cm- 
pirically evaluated in greater detail. We have con- 
sidered only general measurement of RRC social 
structure and only one role linkage (commercial 
fishing) to the biophysical environm~nt. The impor- 
tance of social and cultural linkages for understand- 
ing negative impacts on traditional subsis!ence ae- 
Pivities and behaviors, as well as on sel fancept and 
belief systems. should be further developed and 
evaluated. 

Longitudinal data collection is essential in ex- 
tending this type of inquiry- However, the reality of 
litigation and the ability of adversarid parties to 
subpoena research. documents virtually precludes 
this methodological strategy in the future (Marsball 
1993). Alternatively, longitudinal studies of these 
&ents could be conducted under the auspices of a 
judicial court order ( P h  and Rosebrook 1993) or 
if Uti~ation were bypassed in mitigating negative 
impacts and resolving disputes. 

Given the scientific findings on technological di- 
sasters in general and on the EVOS in particular, it 
is imperative to recognh legitimate long-term hu- 
man impacts resulting from such events. It is impor- 



tant to understand the sources of distress and to put 
this knowledge to use b mitigating negative social 
and psychoIogid impacts. A tremendous amount 
of money and effort has gone into restoring the 
environmenta1 damage mused by the EVOS ( k n  
V a h  Oil Spill Trustee Council 1994). However, as 
tbis study indicates, true restoration must also in- 
clude the reestablishment of a d equilibrium 
between the biophysical environment ernd the hu- 
man community. We have empirically d m e n t e d  
that an imbdance exists in impacted RRCs and 
among individuals -pationally linked to com- 
mercial fishing. Community restoration would be 
directly facilitated by mitigation stra t e g k  designed 
to resolve community conflict and uncertainty and 
reduce chronic psychological stress. Without miti- 
gated human restoration, the persistent threat, un- 
wrtrtiaty, and lack of economic and ecoIogical res- 
dutian resulting from tbe EVOS wilI continue to 
produce patterns of chronic stress. In summary, the 
restoration of renewable resourms must be amm-  
panied by the restoration of the quality of life in 
communities negatively affected by the EVOS. 
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