THE SOCTAL ORGAMIIATION OF SEARCH AND RESCUE:
EVIDENCE FRON THE GOADALAJARA GAS EXPLOSION

Iuring close to forty years disaster researchers (Frit:z and Karks, 1954; Porm and Nosow,
1958; Pritr, 1961; Barton, 1969; Drabek et al., 1981; Durkin, 198%; Krimgold, 1988, 1989; Nenger,
1987) have endeavored to understand what accounts for the relative success of search and rescue
(SAR) activities in disasters, to Include factors such as the nmature of structural and nonstructural
damage to the built environment (Culver et al., 1975; Hart, 1976€; inagnostopoulos and Whitwan, 1977;
Hasselman et al., 1980; Tiedemanm, 1989; Stubbs et al., 1989; Lechat, 1989), the epidemio}ogy of SAR
events {Lechat, 1976; Glass et al., 1977; 1979; Lechat et al., 1985), and the effectiveness of
sedical services (Quarantelli, 1983). This research adds social organitation to the qrowing list of
explanatory theses in research on SAR.

Wenger (1990, and literature cited therein) has suamarized the consensus among SAR
specialists to the effect that volunteer and emergent group response is massive and that the iaitial
activity is accomplished by volunteers and emergent groups. There is also agreement among
specialists tbat the SR behavior of these volunteers is of crucial importamce because the chances
of live rescue decrease rapidly after the initial "qolden' hour. Buried and entrapped victims are
likely to suffer from injuries that require life-sustaining intervention including compromised
access to air, severe loss of blood and body fluid, crushing injury, and internal damage to
essential orqan systems. Professjonal SAR teams, despite the massive attention they usually receive
frox the mass media (Quarantelli, 1991), wst often arrive too late to rescue alive significant
proportions of victims. This is due in large part to the particular nature of the socio-geography
of disasters in which professional SAR teams are especially hampered by problenas of access, victin
identification, inadequate resources, the breakdown of normal eperational parameters, and the
ragnitude of the events. Finally, there is consensus that oftentime the integration and
coordination of volunteers and SAR professionals is difficult, due in part to disagreement over
rescue strateqy, anbiguous autbority relationships, and conflicts among independent agencies,

True to these general patterns, the search and rescus activities we studied in the
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vere dominated by the collective behavior of tbe meighbors of Analco. Most of the people that were
rescued alive in the aftermath of the tragedy werc rescved by these volunteers during the first
phase of the postimpact emergency period (Form and Mosow, 1958). In trying to find out how they did
it, ve vere impressed by the importance of selected social organizational features of the search and
rescue activities that occurred, and by the linkage ve found between imstitutionalized and esergent
types of social organizations. This paper identifies and documents how they rescued people.
Information about the morbidity associated with the explesion, approximately 300 dead and 1120
injured people, will be presentad in a forthooming report.

It is not possible to understand search and rescue activities in Guadalajara in the
aftersath of tha explesion vithout considering the community’s culture and social relations, The
search and rescue processes we docusent occur im a contert of husan selidarity, what can be called a
"sociedad solidaria,® in which, because of tbe culture and social history of tbe community, there is
a much qreater probability than in similar-sized cities in Borth Asericap and Western European
countries for peopie to knovw and to relate to otbers as full persons, and in which social relations
assume greater imsediacy and intimacy. The social formations of the peer group, tbe extended
fanily, the neighborhood, and the Catholic Church constitute viable and active social networks in
the lives of the people we studied; in what follows we show how the social identities derived from
them impacted search and rescue activities. The importance of these identities is sagnified by the
absence of official disaster prograss and placs, for as Quarantelll {1993} bas arqued, in comparison
to the 0.5. and Western Buropean countries, Mexico bas fewer disaster preparedness and responding
organizations. The dearth of this type of organization is acute at tbe local level. In this
research ve will endeavor to show how the human solidarity dowinating social relatiens in the city,
and the self-reliance of its people, impacted the search and rescue activities that took place in
the aftervath of the erplosion.

NETHODS
The information was gathered during six days of field work and intensive interviewing in
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during the third veek of October, 1992. This paper considers the direct search and rescue
activities that occurred in the affected city blocks during the first four bours after Iapact.
Building upon the work of Drabek et al. (1981) and others, Olson and Olson (1987) have documented
that most lives are saved and victins rescued during this immediate post-impact period. Thus, it is
this phase in SAR that we are most interested in this paper. There are clear indications that the
organization of SAR activities changed as the day progressed and the agencies respousible for crisis
intervention established control over the SAR process. As it is typical in community disasters, a
control and command center in charge of the societal response was formed in the evening of the day
of the erplosion.

We met with forty three victims that had been buried alive by the erplosion throughout the
impacted area, and with twenty two volunteers who had participated in the direct rescue phase. fThey
reported on their own erperience during SAR abd the erperience of victiss and rescuers near thes.
Separate interviews were also conducted with sir meighbors who had participated im search and rescue
activities iwmediately after the explosion and had subsequently formed thesselves, in conjunction
vith some of their neighbors, into 4 search and rescue voluntary association. In addition, we also
interviewed 5 Red Cross paramedics who had participated in the search and rescue activities.

The respondents were selected nonrandealy (Goodman, 1961) to maximize finding relevant
respondents during fieldwork. Three of the paramedics vere contacted through a friend of one of the
authors who resides in the city. The majority of the respondents were identified from conversations
with personnel at the beadquarters of the governmental agency in charge of recomstructing Analco,
and through conversations with personnel frow other community agencies. They helped us find the
respondents and establish a legitimate identity as disaster researchers.

The examples presented in this paper are based on the experiences of our respondents as
they recounted thew to us. Some of the professional statuses of the respondents that are part of
the examples used in the text have been changed to protect their idemtity. 1s sociologists we tried
to describe the patterns of what, in our professional views, were the important social relations and
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hovever, is by necessity tentative and in need of replication; the patterns ref lect the occurrence
of flecting Instances of social organization that we have constructed indirectly, froa the
remewbered experiences shared with us by the respondents. Information may have been imadvertently
owitted by the respondents, for the field vork took place almost siy months after the explosion.
These problens qualify the generalizability of the results of this study and reenphasize the need
for replicating ther.

While the advantages of quick response for the study of disasters are well known, we feel
that for wany of the processes of interest to this research, the delay helped, rather than hindered,
the acquisition of needed information. lgencies had collected and published inforsation on the
characteristics and effects of the explosion. People Involved in SAR had regained their emotional
conposure. The explosion was a very important event in people’s lives, and our respondents had m
apparent difficulty in recollecting details of the events which interested us. We had excellent
rapport with thew. They seemed to welcose the opportunity to talk about their experiences with us.
Some of our questions forced the respondents to remember the trausa of the erplosion, and during the
course of istensive interviews which often lasted for more than two bours we observed mild cathartic
reactions in many of our respondents. One respondent vas overcome with emotion and could not
continve the interviev.

our data acquisition effort also benefitted from the process of institutionalization that
folloved the explosion. For example, as stated previously, we were able to interview neighborbood
senbers of SAR units that had subsequently formed into voluntary associations, and victins of the
explosion that had created their own association. Neither of these veluntary associations existed
in the immediate aftermath of the erplosion.

our successs in obtaining inforsation was also based on the decision not to ask questions
about three controversial topics that at the time were part of onqoing criminal court cases: the
person of persons responsible for the explosion, the failure to evacuate Analco {see below), and the
use of heavy machinery in the areas wbere SAR activities were being conducted, which is widely
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Fevertheless, we decided not to try to find out where, how, and why they vere used, for fear that
the questioning would impact our ability to conduct the research.

Repiniscent of what occurred in Kexico City in the aftervath of the 1985 earthquake
(Applied Technology Council, 1988, pp. 13-16), considerable controversy existed in Guadalajara
concerning the use of heavy earth removing equipwent at the site of the esplosion. Although
unsolicited by us, during field vork victiss, rescuers, tari drivers, and otbers in the commmity
reported that the equipment vas moved into the impacted sone very quickly, in places two hours after
impact, and that human resains were dug out of the rubble by these machines as they excavated. We
know of one instance in which the neighbors of a block, led by the bereaved father of a boy then
wissing, successfully blocked the use of heavy machinery in it. The prevailing feeling is that in
wany of these instances the machines actually killed people who vere buried alive. The generalized
belief accounting for thbeir use is that it was dome by public officials in an effort to cover up the
extent of the explosion.

It should be pointed out, bowever, that Guadalajara is in the widst of a very important
public vorks project, the building of a city-wide public electric train transportation systen.
Heavy sachinery is used in it for the excavation and removal of earth, This public works project is
very close to Analco. Reportedly, the labor force working on this massive project was ordered into
the impacted area by the engineers in charge of the project for the purpose of helping the
neighbors. It is probable that they took their beavy equipwent with thea. We know of one instance
in which some of this heavy equipment arrived at ome of the [apacted city blocks 10 minutes after
the explosion occurred, responding to a call for assistance by one of the formal organizations then
deploying into the impacted area. It is very probable that the early use of heavy machines at the
site of the search and rescue occurred as part of the well-intended efforts of an organization to
help save lives,

THE SEARCH AKD RESCUE
Based upon a schema first developed by Wallace (1956: 3} the analysis of the search and
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three distinct socio-geographical areas of the city. FPirst, the area of direct impact is defined by
pore than nine kiloseters of city blocks‘in Analoo, a neighborhood of Guadalajara (see Figure 1).
Second, the filter area included the fringe of the iwpact area and was created to control the
wovement of people into and out of the impact some. The boundaries of this filter area were sanned
by both informal and formal social control groups, such as the army, police, fire departeent, and
neighbors. Yhird, there was the remainder of the city of Cuadalajara, which vas unbarned by the
explosion, but served as a reservoir of volunteer action to support the pecple invelved in the
direct rescue efforts. Together, the activities in these three areas conposed the search and rescue
activities that occurred in tbe aftermath of the explosion. Amalytically, these activities are part
of Barton’s (1968) "mass assault" stage.

We will now discuss the patterns of SAR activities in these three areas. Re shall consider
first the broader community and then subsequently focus upon the filter and jwpact rones.

Emergent Collective Response jn the Broader Comsunity. Muitiple activities vere undertaken
by supporting volunteers torouwghout the broader community. Direct SAR activities within the impact
area generated the need for services, tools, food and other commodities. Tvo systes eserged to
resolve these needs, First, a communication system was created that jnvolved the functional
transformation of privately owned radio stations in Guadalajara into search and rescue comupication
systems serving the public. Second, volunteers establisbed and operated a nascent transportation
systes that provided needed comaadities donated by the public,

Humerous students of mass media response during the emergency period of disasters have
noted tbat mass wedia are often transforsed into personal media (Waymam, 1973; Scanlon et al., 1985;
Wenger, 1985; Wenger and Quarantelli, 1989). In effect, they alter their normal functioning and
serve to transmit personal messages, relay personal informatjon, and request information from
specific individuals and groups. As such, they take on a new, emergent role in the emergency
response system, This pattern was observed in Guadalajara. There are two major radio station
corporations in the city. We obtained information from one of them. Immediately after the
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the explosion. The corporation owns five radio stations throughout the city. In what is a rather
unusual pattern of response for U.S. corporations of its type (Quarantelli, personal communication),
they reformed the stations into a network tbat functioned during the first two days of the emergency
period. Moreover, their transmission power was supplewented by seven radio field statjons donated
temporarily by a major local manufacturing firs. These seven field stations were positioned in key
places throughout the city such as the Red Cross, the morque, the local stadium were the bomeless
had congregated, and the bospital where many of the victims vere receiving treatment. The field
radio stations were manned by volunteers under the supervision of professional staff of the
corporation. They helped the public in finding the whereabouts of lost persons and of needed
supplies.

Initially, before the system was supplemented with the loaned radio equipsent, it vas used
to satisfy the iasediate needs for tools, supplies, and food of the people manning the boundary
areas and conducting SAR in the impacted city blocks of Analco. People in the impacted area would
call the stations relaying their direct needs. The stations would then request the voluntary
donation of the needed resources from people in the rest of the city. Once their requests were
satisfied, the stations would communicate it to the rest of the population in an effort to mininize
needless duplication. Later om, the expanded radio communication systea vas used to belp locate
uissing persons. In this capacity the network was made more effective by the use of a computer
progran that compared alpbabetically-ordered lists of names of victiss kept in the various locations
in the city involved in the emergency.

A second social organitational emergence in the city were the qroups of transportation
volunteers who distributed food, tools, and other needed resources to people in the boundaries and
the impacted areas. We know very little about the organization of this category of people involved
in transporting goods and services. Reportedly, as it occurred during the mass assault phase of the
1985 Mexico City earthquake {Dynes et al., 1990}, many of these volunteers vere younqg university
students vith their own means of transportation (c.f., Arreola et al., 1986). College students were

in Easter recess, Apparently, they were recalled by their local colleges and organized by the



colleges to participate in the emergency pbase of the societal response to tbe explosion, in
conjunction with the activities of the radio stations.

Prergent Activities jn the Pilter Area. The filter area vas doninated by the army and
police. Reportedly the srwy, reflecting its importance in Merico's national disaster planhing, was
one of the formal organizations (the otbers were the Mexican Red Cross, the Greeh Cross, and the
Guadalajara Police and Fire Departsents), that deployed most quickly into the impacted area, setting
up periseter controls in many of the impacted city blocks before the first hour after the explosion.
Testimony fron the neighbors in the impacted area shows that the arwy and the otber formal
organizations vere very well received by them, that they were able to vork together with little
friction, and that their search and rescue efforts were very much appreciated by the citizenry.

Ewergent Activities Withip the Impact Zone.

Analco is one of the oldest neighborboods of Guadalajara. It is part of the Sector
Reforma. Analco bas a very geographically-stable population. Many of the resident families have
lived in the neighborhood for many years.

FIGURE ONE ABOUT HERE

The very narrow and wostly rectilinear pattern of destruction is despicted in Pigure Ome.
In this ares the blast destroyed the streets, sewer and potable water systems, more than 1,000
houses, and an unknown mumber of businesses. It extends for more than nine kileseters, frow the
intersection of Gantes and 20 de Noviembre at the northvest end segment of the lime to the
intersection of Yunque and Calzada L. Cardenas, in the ertrese southeast segment of the line.

People were killed or injured eitber on these city streets or inside the homes lining these streets
(c.f., Aexander, 1989). Inside the homes, most of the people who were killed or injured were in
the rooms closest to the streets where the explosion occurred. Pour or five wajor styles of housing
account for the majority of buildings in the area impacted by the explosion, and in anuther paper
now in preparation we shov the relationship between these structures and the morbidity produced by
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Qultural Influences. The explosion occurred at approrimately 10.07 a.». This tise of day
(Lownitz, 1970) determined to soae ertent the different risks of victimization of population
cateqories. An important cultural factor deterwining the gender and age of the victins of the
expiosiop are tbe rituals associated with eating. The custom in Guadalajara is to eat supper around
¢ p.n. Kany faailies leave the cleaning of the kitchen and dininq areas for the morning after. The
customary cleaning sequence in the homes is kitchen, living roow, and bathroows and bedrooms last.
This is dope since typically in Analco the living rooas and kitchems are the areas of the bomes
where visitors bave more visual access, and are thus straightened out first. People in social
categories that customarily clean the homes, such as adult women, were protected to the extent that
the kitchen and dining spaces were in the back of the houes, away froa the street and thus away froz
the source of the blast. Reportedly, this is the use of space that predosinates in the destroyed
houses.

Another cultural factor that determined the age composition of the victims vas that the gas
explosion occurred during the Baster vacation so that school-age children were at howe. Many were
playing in the streets when the explosion occurred. This accounts for the many children victimized
by the blast.

A third cultural pattern detersining victimization was the use of space in the streets.
Some of the streets impacted by the explosion were part of intercity bus routes. Small restawrants
fronting these ¢ity blocks serve dreakfast for travelers. Mabny of their clients became victins of
the explosion.

Pre-Iapact Behavior. Besides these cultural mechaniszs that dictated the demographic
characteristics of the victins, the chance movement of people inside and outside their homes also
affected their exposure to the effects of the explosion. An example is of a single mother and ber
baby, She leaves the baby in her crib to go to the kitchen to fetch food for the baby. As she is
crossing the interior patio of ber howe the explosion occurs and her baby is killed. She escapes

physically unbarmed,
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Por at least 12 hours prior to impact, neighbors were aware tbat they were in danger of 4
qasoline erplosion. The day before the explosion the Fire Departuent cooperated with the Transit
Police te cordon off part of the area (cormer of Gante and Analco} that eventually exploded. it
least one radio station bad deployed persounel to the area endangered by the gasoline spill hours
prior to the explosion. Red Cross and Fire Departuent personnel had been deployed the night prior
to the explosion to the city blocks that vere eventually destroyed. During their deployment they
confirmed the presence of pressurized gasoline vaper columns spewiag out of drainage sanholes and of
housewives who conplained to them of the presence of gasoline in their toilets. The Red Cross
treated 2 police officer, a fireman, and 2 worker from the Mexican petroleus corporation (PEMEY) for
gasoline inbalation, The day of the erplosion a local newspaper had published the news of the
presence of gasoline in the drainage system in its worming edition. The existence of these
unofficial but nevertheless important cues of imainent danger probably meant that an unknown mmber
of neighbors evacuated their bomes prior to the explosion. It is not know the extent to which such
evacuatjons occurred and vere effective in protecting lives, or the social and demographic
characteristics of the families that left their bomes.

Behavior After the Explesion. The erplosion affecting the entire area occurred very
quickly, almost sinultaneously. The only indication of warning we obtained is of people looking
down the streets and seeing a rapidly disintegrating landscape advance towards them. Those who
survived turned away from the center of the street where the drainage pipe that blew up vas locatad,
Apparently the explosion of the pipeline vas not simultanecus. Ratber, it was nearly simultancous
throughout the city blocks that were destroyed. The noise of the explosion has been deseribed as 3
very loud hissing sound.

Corraborating the findings of Norris Johnson’s (1987a; 1987b; 1983; see also Baker, 1960)
research on the bebavior of people in extreme situations, the bebavior of the victins that we talked
to was marked by the continuation of preeristing wotivational, normative, and value crientations,

Victias, under the very difficult conditions of being buried alive, often in [mminent danqer of
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death, continued to be social beings. As ve will show, their actions during entrapment shoved the
constraint generated by tbeir membership in primary groups and otber neaningful social categories.

Victins acted cooperatively during entrapment. They provided information to potential
rescuers about other people in the rubble and thus assisted in increasinq their chances of surviving
the explosion. Xany exawples of these patterms are available froa the record:

3. & 2an and his two nephews are having breakfast in their hose. The explosion duries
them alive. The man reports experiencing a great amoumt of difficuity breathing, BHe can
bear his two nepbevs near him in the rubble. BHe talks to them and synchroniies their
screan for belp at his count of 3. Eventually, people bear thea and save them.

8. A nechanic is protected by a beavy bench used in tbe shop that lands on top of setal
engines that were being repaired. The bench and enqines provide him 2 cavity in the
debris. Within the cavity thus formed be is buried from his wvaist down. fTbere are three
other people buried with hin and be bears two of them that are in very clese physical
proximity talk to each other. The rubble is very unstable and the wen agree that they wust
tell the searchers to pull them out simultanecusly, for othervise the ome who is left
behind will be seriously injured by the resulting collapse of the pile of debris in which
they find themselves.

C. & aother and ber two children drive up to ber friend’s house. She parks her car in the
side of the street opposite the house. As she gets ready to get cut of the car and lock
it, the children rush out of the car and knock on the front door of the friend’s house.

The explosion dislodges the front door amd one side of it falls on top of the car parked in
front of the bouse, providing a protecting space for the two children below it. Soon
aftervapds, the brother belps his younger sister escape fron their entrapment. In turn,
bis sister calls attention to rescuers mearby about where ber brotber and mother are
entrapped. The rescuers then start digging up the mother. The mother can hear through the
rubble and tells the volunteers that she is alright and first to rescue ber son.

D. Neighbors, in conjunction with Army and Red Cross persomnel, begin to look for a motber
and ber siy children that lived in a ode-roow apartsent in a wulti-family building [casa de
vecindad). When they find the woman in the rubble she is ewbracing three of her children.
A table protected thes fron getting hurt by pieces of the roof and valls, and they are
alive. The mother then tells the rescuers that her other children are still buried in the
roon. They continve to search, and twenty wiputes later find them. ™o of the children
are rescued alive. However, her five year old daughter is dead of massive head injuries.

. Rescuers bear through the rubble 4 man calling for belp. FHe has been protected by a
heavy slab of concrete, and they rescue him alive. The man then tells the rescuers about
bis three children still in the rubble. The rescuers eventually find them, but the young
boys are crushed to death.

P. A woman owns 2 spall restaurapnt. She is serving breakfast to four sen with whom she
has a relationship as clients. She is the first to be rescued from the rubble of her
restaurant and immediately reports to her rescuers the last location of the entrapped
clients in it, thus facilitating their rescue.
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G. A young adult shares a bedroow with his younger brother. fhey are asleep when the
explosion oovurs and are buried alive. He reports feeling initjally confused, but soon
beqins to struggle to free himself from the debris and succeeds in doing 50 affer tea
ainutes or so. Just as be frees himself bis other drother arrives and he is able to alert
hin that their brotber is still trapped. He is injured and capnot participate in the
rescue, but directs it by telling the rescuers wbere the brotber’s bed was in the roon.
The respondent refuses to leave for the hospital until bis own brotber is rescued alive,
for imitially the rescuers ignored his directions and searched for tbe brother in tbe wrong

side of the roons.

Even those victiss who were alone at the tise of the explosion coatinued to be social
beings engaqging in imaginary so¢lal interaction with significant otbers. A victin reports
conversing with the ¥irgin of talpa, the saint of his devetion, and with sany of his dead relatives
during entrapaent, Be reports meeting his dead father, until then umknown to hix. 1 sother, also
buried im the rubble, reports tbanking God for her good luck; ber children vere visiting relatives
outside the city, away from the explosion. Victinms vere able to bear, despite being buried often in
one or two meters of rubble, what people on the surface were saying and doing. It was another way
they had of maintaining social ties to the world arcund thex.

As shown by soms of these eramples, many of the victims actively participated in incressing
their chances of survival and in their rescue. Some victiss mentioned that they moved their bodies
ever so slovly to create wore space for themselves among the rubble that trapped then. Others
called attention to themselves to help rescuers know their location. Perhaps one of the most
drasatic cases we encountered is that of a man who tells bis son to try to move his arm towards the
surface of the sarth to belp his locate hin. He finally rescues the child and as he is aoving out
of the location of the rescue be turns and sees the arm of bis son’s friend protrude fron the
ground. He returns, calls others to continue helping bim, and the friend is saved.

Response Tine and Composition of the Initial Rescwers. Similar to the findings of research

in other major disasters {e.g., De Bruycker et al., 1985; Durkin, 1988; Durkin et al., 1983; Noji et
al., 1990) and accidents (Quon and Laube, 1991} documenting the importance of quick response in
saving lives, the 1imited evidence that we bave shows that most of the victims in Guadalajara that
were rescued alive were rescued during the first two bours mmediately after the explosion. ind as

in other disasters (e.q., Lechat, 1376; Drabek et al., 1981; Abrams, 1989}, they vere rescued by



their neighbors, kinfolk, and after tbe first hour, by ¥exican hray, Guadalajara Police and Fire,
and Red and Green Cross persomnel.

Very few people were pulled out of the earth alive after the first two hours. A san vas
extricated alive & days after the explosion, but his rescue vas an unusual event. Indeed, pone of
the 43 yictias ve contacted reported being trapped more than two hours. The testimony of the four
rescuers that could rewember the fiqures corroborates the victims’s experiences. laong thex they
found seven dead and thirty two persons alive before noon. Prom noon until nightfall they report
finding one person alive and thirty sevem dead. Records from the Kexican Red Cross in Guadalajara
indicate that in the first two and a half bour after the erplosion 265 victims were admjtted to
their facility., 49 were dead on arrival (31 males, 18 females) and 3 died after arrival. The Green
Cross reports finding, near their field operation center, 5 victiss after 7 p.x., all dead. Wbile
incoaplete, this evidence is in agreement with vhat is known froa other disasters about the
iaportance of quick ertraction for rescuiag people alive.

Reportedly, SAR doq teams arrived from Mexico City 26 hours after impact, belping find
corpses throughout the impact area. ) local SAR dog team was wore successful, for it wovilized
three hours after the explosion and found 2 tive and 3 dead victims,

Emergent Organizational Patterns of SAR Groups. During the first pbase of the search and
rescue activities amost of the rescuers wers the neighbors, associates, and relatives of the victins
as well as personnel from the Kexican Arsy, Red and Green Cross, and Guadalajara Pire and Police
departaents, the agencies that bad sustained and dispersed imvelvewent in the societal response to
the erplosion. WNe were very interested ip understanding the division of labor, leadership
structure, and role relationships characterizing the groups they formed. The evidence shows that
the deqree of formalization in these search and rescue groups was minimal. Apparently, high levels
of formalization were neither necessary t¢ achieve the tasks at hand nor possible under the typical
circusstances.

Initially, the primary social forsation that carried out search and rescue activities wers

the people residing in the neighborhoods impacted by the eyplosion. This pattern is similar to the
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{nmediate reactions of people impacted by disasters elsewhere in the world (Quarantelli, 1988).
Neighbors grouped themselves by city block and cooperated vith each other iz searching and rescuing
victins of the explosion, Neighbors, friends, and relatives had privileged information about the
custosary activities, habits, and probable whereabouts of known or potential victims and of the
layout of their residences. This knowledge was of paramount importance in the search and rescue
process, and is an important advantage these esergent groups have over formal SAR organizatioms. It
alloved its possessors to act as keynoters who distributed the volunteers and personnel from service
agencies that quickly arrived from outside their city block into the varicus searches that were
being conducted in it.

The division of the neighbors into city blocks and the ability of the resulting SAR groups
to distribute subsequent volunteers into their SAR activities was a very important form of division
of labor that eserged to respond to the crisis. It was an ezergence characterited to varying
degrees by both nev social noras and nev social relationships (Weller and Quarantelli, 1974). The
rudisentary divisions of labor that eserged amonq SAR groups included a mumber of ephemeral roles.
For example, in Guadalajara, as is true of otber cities iz Merico and the developing world, houses
have their owt gas tanks which are used for cooking. Immediately after the explosion, the potential
leaks in these tanks presented a real threat to the searchers. To deal with the threat some of the
searchers volunteered and would enter the homes throughout their city blocks to disconnect the
tanks. Yet another rough division of labor occurred in the control of pedestrian traffic into and
out of the impacted city blocks. Some of the neighbors, n conjunction with social control
personnel, took over this responsibility, which at time involved challenging people they did not
recoqnize as neighbors, requiring thew to justify their presence and insisting that they would leave
the premises if they could not state a legitimate purpese for being there,

Still another erasple of division of labor centered on the actual search activity. The
removal of rubble necessitates both the picking up of the pieces of debris as well as their
transportation away from the places in which the digging is taking place. These tasks required two

types of workers acting in close coordination. Characteristically, there would be three of four
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people picking up the pieces. And surrounding them would be other rescuers ordered in lines,
usually away fron the center in each of the four cardinal directions. fYhese people actually moved
the piece of rubble, passing it hand to band avay from the dig. During the Kerico City 1985
earthquake response, wst of the volunteers removing the rubble were males (Dynes et al., 1930, 8-
90), Our impression is that a simjlar pattern occurred in Guadalajara, although ve do not have the
survey inforsation to deternine the gender couposition of the volunteer searchers in Cuadalajara
during the imaediate post-explosion phase.
this rough givision of labor eristed in places where medical personnel was Mot available.
Thus, as is typical of disasters elsewhere, during the first 45 minutes or 5o after the explosion
the people at the center of these search and rescue forsations also ertracted the victias, and they,
or other volunteers, would transport them im private automobiles to places where the victims could
receive sedical treatsent. Bowever, once Red and Green Cross and other medical personnel arrived at
the scene of the disaster, they ceased doing so, and paramedics would carry out the actual removal
and transportation of the victims.
puring the initial phase of the respomse simple, band beld, swall mechanical tools were
wost effective in helping people do their rescue work {e.q., Abrams, 198%). Lechat {1939} also
reports that almost 97 percent of the injwred victims trapped by the 1980 earthquake in Italy and
evacuated to nedical centers vere rescued with bare hands, shovels, and ladders. In Guadalajara,
some of these siaple togls were:
1. Heavy gloves to protect the bands.
2. Ropes to wrap around searcbers as they entered
particularly dangerous places.
3. Lusber, especially § by 4 and 2 by 6 pieces vith
which to construct temporary retainers needed in
some of the rescue sites.
. Wire cutters.

5. Smll hydravlic jacks with wvheels, used to remove



heavier pieces of concrete, rock, and steel
columns.

6. Metal buckets used to remove sand and loose

earth,

7. Metal bars used to remove beavy objects.

8. Heavy hoes used in agricultural work.

Many of the respondents that bad participated in the search thought that hydraulic ares or
small ercavators, mostly unavailable during the initial respomse phase, would bave been very helpful
in the SAR work.

Opon arrival at the site, formal rescuers used the knowledge of neighbors to locate victiss
and made use of the volunteer manpower to remove debris and belp inm all phases of the rescue
efforts, vhile volunteers relied in their specialized knowledge of ertrication and tramsport of the
victins. Paramedics were heavily engaged in victim transport, and cooperated with volunteers and
personnel from other agencies in the SAR activities. Some of these volunteers were medical doctors
and nurses who very rapidly joined tbe rescue efforts at the site of the exrplosion. Thus, the
organization of SAR activities and their location at the site of the erplesion changed rapidly, for
it vas supplesented by the efforts of formal organizations. Per example, the Red and Green Cross
teams began to organize civilians into SAR groups of 20 persoms or so, and these teans were
auguented by military, fire, and police personnel.

The etcellent integration of the Metican Red and Green Cross personnel with the SAR
volunteers was facilitated by the semi-formal organirational structure of these agencies. In
contrast to DMS orqanizations in the US, these organizations are heavily manned by volunteers who
often have limited training and few resowrces for on-site aedical treatment. Many of these
paramedics are local citizens; in Mexico, the mame parasedic itself does mot Indicate the para-
professional status and training that it does in the DS. Thus, the social distance between
paramedics and informal groups was considerably less tham it would have been in the US, and led to

greater degrees of cooperation and less conflict among the rescuers.
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_Paralleling the response of volunteers, the response of official agencies imvelved in SiR
vas ddwinated dy intry and inter-organjrational hormative and role emergence. All agencies were
augmented by volunteers, The Pire and Police deparments also received sustantial assistance from
neighboring departaents. TYhe impacted city blocks were divided among thes. Thus, the Red and Green
Cross sectored off the impacted area for systematic search and ertrication of victiss, while the
Arwy, Police, and Pire departaents similarly sectioned off the same city streets, creating
overlapping jurisdictions with the Red and Green Cross organizations. In the absence of an
interorganization plan, these geographical subdivisions belped the agemcies assign responsibility
for the SAR effort and distribute the peeded rescurces.

This division of labor among the various agencies was umplanned prior to the explosion, for
while Guadalajara had 4 written disaster plam it had not been implemented in the past., Interagency
cooperation and coordination emerged from the bottom up rather than from the top dowm. Feedback
frou the teans in the field quided the relationships betveen agencies in their response ratber than
pre-established, planned procedures providing the context of coordination.

Reminiscent of FPorw and Bosow’s (1958; see alse Quaramtelli, 1988) findings regarding the
inportance of family and gender roles on disaster-relevant activities of volunteers, the evidence we
bave show that the concerns of people engaged in search and rescue was first for their kin, second
for their immediate neighbors and other mearby residents, and finally for residents of nearby
blocks; people farther removed from their spberes of everyday interaction. People did not
participate in the search and rescue efforts at randon. Instead, their participation vas a function
of the strength of their preexisting social linkages and interdependencies with the victins and
fellow rescuers. Their search and rescue efforts were part of a stream of ongoing social relations
in vhich pecple participated, and from which their activities on behalf of their relatives, friends,
acquaintances, or even strangers obtained »eaning, The rescuers prioritized life; all human life
was precious for thew but the lives of those socially closest to thew was deeaed more important.

One of the most important findings of the field work is that the chances of people

surviving the blast vere directly proportional to the presence awonqg the searchers of a person or
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persons ¥ho cared for the victin and who knew the victis’s likely location at the tise of the blast
(e.q., Barton, 1969, p. 129; Abrams, 1989). The accuracy of the {nforsation they provided about the
likely location in the rubble of the persons presumed buried by the explosion very importantly
deternined the length of their entrapment and the relative effectiveness of SAR efforts in rescuing
victizs alive. In Guadalajara, these people often were kin or neighbors of the victiss, although at
tises they vere people who worked in the same establishment, or who bad religious or other stable
and primary relations vith the victiz. This pattern is reminiscent of the findings of research that
indicate that family contert is an ispertant determinant of the death rate of victins trapped by
earthquakes (Lachat, 1989).

In an important pattern, these significant otbers acted as prories for the victiss. The
victisas were assumed to be in the rubble and could not act to direct their own search and rescue,
and so their prories did it for thes. They served to remind tbe neighbors and others in the
inmediate environment tbat the victim was aissing and that they had an ongoing pattern of
reciprocity vith the victis and tbe prory vhich at this critical juncture demanded their atteption
and enactment. The prory actors injected meaning into the search, helping define the situation in
terns of their own priorities. Morecver, many of the prories constituted the nucleus around which
search and rescue groups formed. Some examples will belp elucidate the general pattern.

3. Residents of a "casa de vecindad" alert others and begin searching for their neighbors,

an elderly couple buried in their one-roow apartment. They eventually find thew in a seni-

conscious state after more than two bours of entrapment in more than one meter of rubble,
and are able to pull them out alive.

B. ) lawyer is a life-long resident of the neighborbood. Ee bears the explosion and runs

frow his house, twe city blocks away frow the impacted area, to the house of his father-in-

law, where bis wife and children are visiting. Once be gets there he verifies that ne one
is severely burt. Bowever, he is informed by his wife that his nephew is wissing. she
tells hin that the boy had left to buy candy at the cormer store. The store, part of the
landscape, is gone. Nevertbeless, he remembers that there was a tres in front of the

store, finds the remaining tree stump, and from its position reconstructs in his

ixagination the most likely place whbere his nephew is buried. Be begins to dig through the

rubble. Others see his, ask bin who is missing, and begin to work vith hia. Eventually,

they find the boy and are able to rescue bim alive. Immediately thereafter, his wife
arrives and tells hin that his daughter and njece are also missing. He asks his nephew to
reaeaber where be saw the girls last. Eventually, the child tells hia that they had teld

hin that they were going to play an electronic game at the nearby parlor. Soon, neighbors
and other friends of the man learn through word of wouth that the girls are uissing,



approach him, and ask hir where be vants them to search for thes. He begins to distribute
then along the route which the girls were presumed to have taken, Be uses the remains of
bousing plunbing exposed by the erplesion to reconstruct the location of buildings and
other elewents In the nov transformed landscape. All during the day he receives
information through word of mouth about other families in the neighborbood known to bia
that are also searching for missing relatives, but he cannot join otbers helping thes
because of bis own troubles. Siz bours later all hope is lost that the girls are still
alive and he and his vife are interviewed by a television crew covering the disaster. It
is only then that his daughter learns that she is presused dead and sends a message vith
another friend that she and ber cousin have survived the explosion and have found sheiler
in the bowe of yet another friend of the family.

C. A wan, born and raised in the neighborhood, is at work as a security officer in a major
retail store away frow his house situated im one of the city blocks which would be
destroyed by tbe explosion. Before going to work be bas been concerned with the gasoline
threat, and pow makes a telephone call to his home. As be is talking to his mother the
explosion occurs. He rushes hose in uniform and becoses the leader in organiring the
search and rescue activities of the neighbors in his city block. All the time, his little
son is missing. The boy vas on the street at tbe time of the erplosion, and it is unclear
to anyone the location where he could be burjed. His father continues to search for hin
even as he coordinates the search for others in the block. Eventually, after more than 24
hours have passed, he and the friends that have belped him in the search are able to locate
and rescue his remains. In the interim, be and his friends searching for his som
successfully block the entry iato their city block of beavy earth removing equipsent for
fear that it will accidently sutilate and kill his sen,

D. An enqgineer is a lifelong resident and a sewber of a large extended family wnit in the
neighborbood. He rushes to his dome immediately after the explosion. His sother has
escaped uninjured. Ome of his cousins tells him that yet a third cousin is wumaccounted for
and presumed buried in the rubble. Be then joins the entire family in searching for the
wissing nember. Eventually, after a couple of hours of searching for him they find the
3issing cousin helping neighbors in am adjacent block. Once be learns that his cousin is
safe he joins one of the human chains removing rubble from a site in which a search is
taking place.

E. Ain automobile mechanic is talking to two of his friends in the sbop where be works.
His tventy one year old son leaves the group to retrieve a tool in his nearby house. The
explosion occurs when the son is inside the house, and be returns to where be left his
father, only to find that the shop has disappeared. Since he knew where his father and
friends were imwediately before the explosion, be begins to dig for then. Be is joined by
other neighbors. Eventually, be and his father are able to talk to one another. However,
the son cannot determine the location of his father in the pile ot rubble. By accident, be
finds a carburetor hose his father bad bought that morning, and he begins to use it to
probe the pile of rubble for his fatber. From belew, the father eventually sees the light
of day through the debris, and beqins to direct the probe. After some misses, be grabs a
bold of the hose. The son then uses the hose to direct the rescue effort, ang the fatber
is rescued alive.

F. A group of Red Cross paramedics joins others in digging for a man whe is presuned
buried inside his automobile. They belp dig the car out of the rubble but the »an is not
found in it. As the excavation is almost coapleted someone removes a heavy slab of
concrete, and to everyone’s surprise a dog ewerges from the small cavity thus revealed.
The dog rushes to a puddle of vater nearby, and after dipping in it returns to the pile of
rubble and begins to dig. The men then begin to dig where the dog indicated, and
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eventually they succeed in finding the dead san. Aftervards, neighbors identify the dead
san and Rambo, bis dog.

Anotber exawple also shows, by ifs abserice, the importance, in rescuing people alive, of
quick identification of their likely position in the rubble. In this case, the mother is at work
and the father and his three children are buried by the explosion in the rubble of their two-story
hone. The father is able to escape and calls for help in locating his wissinq children. A SAR
group is forsed. It is led by an arwy officer and composed of Arsy, Red Cross, and Green Cross
personnel as well as neighbors. Unfortunately, however, tbeir work is bampered by the man's
inability to qive them an accurate ideatification of the location of tbe children in the house at
the time of the explosion; the father is disoriented and is unable to give accurate information to
the rescuers, telling thea to dig in the wrong place. Eventually, after more than one and a half
hours of trial and ervor by groups of people digging in various parts of the rubble, the children
are found. They bad been sleeping in the same bed, and are now found one op top of the other. The
third, at the botton of the pile, is dead. Her two brotbers survive,

Isplications for Collective Bebavior and Disaster Research. The observations that we have
presented in this paper have relevance to a mumber of issues in collective behavior and disaster
research. FPirst, these patterns show the importance of pre-existing social orgamization in the
formation of emergent social organization. The fact that people grouped themselves by city block or
neighborhood subunits in carrying out SAR activities extends social science understandings regarding
the structure of emergent, volunteer search and rescue qroups. Perhaps more significantly, the
observation that the chance of being rescued alive were directly proportional to the presence among
the searchers of a person or persons who cared for the victis and who acted as social prories for
then, is a poverful testinmony to the influence of social integration upon physical well being.
These results document once again the validity of the principle of continuity advocated by
Quarantelli and Dynes (1977).

Jurcher (1968) analyied an emergent ad hoc group of volunteers that formed 36 hours after
the massive impact of the 1966 Topeka tornade. A number of the characteristics of Iurcher’s model

also apply to the present case. Thus, our respondents experienced a sudden and unplanned disruption
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to their social world, felt the need to act to reasert their contrel of the situation, took on new
roles, and constituted ephemeral, short-lived SAR groups that experienced rapid albeit 1imited
conventionalization. In contrast to the Topeka SAR emergent group, however, and replicating the
findings of research on collective behavior, in Guadalajara the cohesjon of the SAR groups and
relationships we studied often cave frow preexisting social idemtities rather than fros the shared
need of their members to "restructure activities.  Preexisting social identities and relationships
oftentime determined the occurrence and type of participation in the search and rescue activities
that took place.

Dynes and Quarantelli (1980) identified four types of disaster volunteers, what they term
organizational volunteers, group volunteers, volunteers in erpanded roles, and volunteers in nev
roles. Clearly, as Dynes (1970) tbeorized years ago, in the aftermath of the Guadalajara explosion
there was a great deal of group emergence involving extending, expanding, and emergent
organizations. We bave shown that preexisting networks of buman relationships were used to
alleviate novel and unexpected collective problems that demanded immediate attention. fThus, vhile
it is probable that yolunteers representing all of these types could be fourd participating in the
SAR during the days following the explosion, during the period imsediately following the explesion
the last two types of volunteer appeared to us to have predominated in the SAR efforts, albeit not
in as clearly differentiated a form as represented in the analytical types. Instead, people
expanded their sense of responsibility tovards each other, and often they did so by becoming seabers
of new emergent groups which carried out SAR activities.

second, our findings once aqain seriously question the validity of *breakdown® models of
social organizational patterns in disaster. As is true in other disasters, television reports of
the Guadalajara disaster depicted throngs of people moving seemingly at random at the sites
destroyed by the explosion. From these depictions it is relatively easy to assume that the people
were dispriented immediately after tbe explosion and had lost their ability to enact social roles.
Indeed, in light of the marked absence of formal planning and organization, it might have been

expected that widespread confusion, lack of coordination, and civil panic bad occurred. Our data
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suggest a considerably different picture, one in wvhich naturally occwring social networks provided
an effective and fluid framesork for the formation of a relatively successful search and rescue
effort. The social organizational patterns of the SAR activities that occurred in Guadalajara
reaffirn once aqain our understanding regarding collective behavior at the sites of disasters. 1s
opposed to breakdown, panic, or antisocial behavior, the seening disorganization and aimless
novenent of people was the result of persons acting individually or as part of collectivities who
vere trying to accomplish multiple individual and collective goals in a reduced and relatively well
defined space under important felt tise constraints (c.f., Frits and Matbewson, 1957}. Creative
problex-solving and rationality were wuch sore appropriate descriptions of their actions than panic
{Aroni and Durkin, no date, p. 30).

Third, ve bave observed the important role played by a person’s imagination in survival--
whether it is to reconstruct a destroyed area, to adopt tools for new uses, or to forget pain and
fear by talking to the saints or to dead relatives.

Pourth, these findings provide a comparison with what bas been reported about the search
and rescue efforts in the 1985 Mexico City earthquake. In describing the initial search and rescue
effort following the earthquake, Dynes, Quarantelli, and Wenger (1990) describe patterns of
activities that are very similar to what vas observed in Guadalajara. Inm both disasters the initial
search and rescue activities were undertaken by volunteers and emergent citizen groups. The vast
sajority of those who were rescued and survived were ertricated vithin the first two days. Pre-
existing social relationships, such as neighborhood and work place relationships, served as a basis
for the emergence of new SAR groups.

The major difference in the search and rescue efforts in the two disasters appears to focus
upon the formal established organization, not the volunteers. In the Mexico City earthquake it took
about three days for the formal, professional rescue and response organizations to become
operational. For the first two days there vas little involvesment and no overall coordination by
forsal organizations. In Guadalajara the formal units were involved much more rapidly, perhaps

because the impact area was wore concentrated, communication and transportation lifelines were not
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severely affected, dasage assessment vas facilitated by the ecology of the impact zone, and
considerably more national attention bad been given to esergency planning in the aftersath of the
1985 Hexico City disaster. In another paper ve will consider at length the possible reasons for
these differences.

CORCLUSION

The empirical generalization supported in this and other studies of SAR in disasters, to
the effect that most victins are saved by volunteers rather than by profeésional rescuers, is at
first sight an interesting conundrum, for the greatest effectiveness is achieved with the least
asount of technical kmow-how. We have tried to show that the conundrum is solved once the social
organization of the esergent collectivities of people involved in the first phase of the SAR
activity is understood. Pre-existing social relations provide the foundations for emergent social
relations and organizations in the immediate aftermath of disasters. This emergent social
organization is the most important tool for saving lives.

There is a pressing need in the planning for disasters to reestructure the societal
reaction to wassive disasters so as to give more weigbt to the emerging social organizations that
volunteers create in the aftermath of disasters. This social organizational emergence should be
seen as the wost important societal resource available in the immediate aftermath of disasters. The
recognition of its importance should belp reevaluate the function of volunteers, which until now
bave been commonly seen as appendages to the work of official agencies or as impediments to the work
of these agencies.

Part of the needed reestructuring should involve a national and internatiomal proqram of
public education., FPor erample, the cities of Los Angeles and Oakland, California bave bequn
extensive public education and training programs to prepare citizens and neighborhood qroups to
undertake post-impact tasks, including search and rescue. Kational and international programs based
on these and sinilar efforts are needed. There is a clear need to provide populations throughout

the world, perhaps through cartoons or other graphic despictions, with quidance for the appropriate
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behavior of potential victins, and in the principles of sound SAR activities, especially in the
excavation of unstable and demolished structures.

Victizs need to know what bebaviors increase their chances of being rescued alive, and
searchers need to knov hov and shom and wbat to ask (and search). Not all SAR efforts in
Guadalajara benefitted the victins. We learned of one instance in which volunteers climbed a pile
of rubble in which a woaan was trapped. Their collective weight collapsed the intermal cavity that
bad protected her, killing ber. Much thought should be given to organizing an SAR educational
cawpaiqn that would prove effective in preparing people to act collectively on their own behaif in
case of massive disasters.

Another part of this called-for reestructuring would be the rethinking of public investaent
and use of disaster preparedness technology, to give greater importance to the purchase and
effective distribution of hand-beld tools used in SAR by emergency managesent agencies and
volunteers, and to the pre-positioning, rapid deployment, and use in communities of appropriate
light-weight, easily maneuverable machines such as hydraulic arws, jacks, and drills that could de
easily inteqrated into the work of volunteer SAR groups.

The results of this study raise questions concerning the suitability of large scale
national programs to develop wobile, stand-by teams of professional rescue persoanel. Currently,
considerable planning has been undertaken at the national level in the 0S to create these teams of
professionals. While they obviously have an important role to play in difficult extrications and
complex operations, professional SAR teams face the barrier of time and the lack of localized
knowledge so critical for successful SAR operationms.

Instead, these findings would arque for imcreased attention to Jocal and citizen training
and capabilities. Por exaample, one of those areas of capabilities involve rescue technology. We
bave found that simple hand tools and other "low tech® implementations were judged most effective by
those vho rescued alive most of the victins. The policy implication is obvious. Greater importance
should be given to the purchase and distribution of band-beld tools used in SAR, and to the use and

rapid deployment of appropriate light weight easily maneuverable machines, such as hydraulic aras.
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Policy makers wust take much wore serjously than they do now the fact, repeatedly
docurented for many years nov in the social sciences, of the linkage between social structure and
disaster preparedness. What happens in the aftermath of a disaster is determined ia large part by
the vays of life of the people impacted by it. Extrapolating from what we learned from the
Guadalajara experience, the best way to create in the 0.5, the conditions for SAR activities that
save lives is to encourage social relations amonq neighbors.

Pinally, these findings once again underlie the important continuities that exist between
institutionalized social life and collective behavior. the emergent noninstitutionalized pature of
volunteer SAR groups provides a vivid erample that such collectivities do not emerge from 2 vacna.
Not only are there always eleents of the traditional social structure eabedded within collective
behavior entities, but their ewergent division of labor, role structure, activities, and

effectiveness, are also dependent upon prior social relationships and forms of organization.
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