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ABSTRACT

Bureau of Social Science Research, 1424 Sixteenth Street, N. W.,
Washington, D. C.

HISTORICAL INCIDENTS OF EXTREME OVERCROWDING

by Albert 0. Biderman, Margot Louria, and Joen Bacchus

March 1963, 19.p. incl. appen., illus, tables. refs.

(Contract 0CD-05-62-122)
(B8SSR Report No. 354-5) Unclassified report

A review was made of readily accessible documents on a variety of his=-
torical incidents which involved groups of people living in varying
degrees of intensely crowded circumstances. The primary orientation of
the review was to gain knowledge of possible hazards to life and health
under conditions of overcrowding that might occur in civil defense
shelters. This literature was regarded as a possibly valuable supple~
ment to experimental data bearing on the limits of tolerasble crowding.
Various typss of historical incidents have produced degrees of crowding=-«
along with associated noxious and deprivational circumstances--far more
severe and of longer duration than has been or can be subject to experi=-
mental test. Conditions beyond those ordinarily accepted as the limits
of human tolerance have been withstood on many occasions by large pro-

portions of the victims of certain catastrophic occurrences. In a

number of other circumst

Q

aces, inciuding some involving oniy moderately
intense crowd:ng, ver'y high death and impairment rates have been present.
Physical crowding, per se, is not regarded as a fruitful unitary concept
for examining the differences between high and low casualty events,

For most of the range of densities, physical crowding has significance

only in interdependent relationship with many other variable features




of the entire s(tuation, including environmental, structural, temporal,
psychological, and social features. The acts of oppressive captors and
epidemic disease were the most frequent direct causes of high fatality
in the incidents reviewed. Similarly, refinement of definition is
required for considering the sociological aspects of overcrowding.
Among the types of events from which illustrative material is reported
are:

Civil Defense Sheltering: British Shelters in
World War 11

Civil Prisons

Concentration Camps

Convict Resettlement

Coolie Trade

Crowded Slum Housing

Displaced Persons Camps -
Emigrant Ships

israeli Migration

Melina (Jewish Underground Hiding Places, World War 11)
Mental Hospitals

Natural Disasters

Prisoners of War ~

Relocation of Japanese-Americans

[ e |

Shelter Occupancy

Shipwrecks

e

Sieges

L

Slave Trade

TYroop Transport

g

Wartime Urban Evacuation
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1. Purpose and Scope of the Study

The work of the present study was a review of a broad selection
of historical reports on situations characterized by unusually high
degrees of crowding. The central problem posed by the requirement for
the study was that ''. . . of determining how densely [civil defense)
shelters may be loaded betore the hazards to the occupants become com-
parable to those that caused the taking of shelter.'' Gross assumptions
about the possible nature of postattack shelter-taking provided criteria
of relevance for selection and emphasis among the various classes of
events that could be studied. These assumptions provided an implicit
definition of what constitutes ''overcrowding.'* In choosing types of
events to study, those characterized by the most extreme densities of
occupancy in an enclosed space for extended periods of time were empha-
sized in the initial work, 3ituations characterized by less extreme
degrees of crowding were increasingly used during the course of the
study as further understanding of significant features of '‘overcrowding"
was gained.

A number of recurrent sets ¢€ circumstances in history have
involved dense crowding of peaple for periods of time and under condi-
tions variousiy comparable to possible sheltering conditions. As part
of the present study, analyses have been made of crowding in such situ-
ations as the slave trade, troop ships, rail and sea transports of

prisoners, besieged populations, slum dwellings, internment, concen-

tration &nd prisoner-of-war camps, and penal institutions,




3
2. Preliminary Literature Review

At the outset of the study, there was no clear knowledge of how
valuable for the purposes of the present study available historical
information might be, nor couid forecasts be made of the difficulties
that might be con}ronted in the problems of research and analysis. Pro-
vision was therefore made in the study plan for a broad, but relatively
superficial preliminary review of the literature in a number of seemingly
promising fields. This review had the purpose of aetermining the extent
and nature of the usefyl éata contained in available documents and of
deciding what further expliorations of the historical literature, if any,
would be profitable.

Approximately 1,000 works were scanned during this review and
among these, about 500 were judged of sufficient relevance to the sub-~
ject of the study to merit abstracting in whole or part.

The first body of literature surveyed was that dealing with the
Middle Passage of the African slave trade. A preliminary report of the
findings of this particular review was prepared (Report BSSR: 354~2, May
11, 1962) to illustrate types of information that could be developed
from discursive historical discussions and their possibie relevance to
the shelter problem,

The reviews of the slave trade literature and of works covering
a number of other types of experience, were used to develop an Index-
Guide (see Appendix G). This Index-Guide served the two-fold purpose of

guiding abstracters to pertinent material in the literature and as a

method of indexing through a short-hand code the pertinent data they
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located. During tie more varied and extensive work that has been under-

taken subsequently, the Index-Guide has been revised and suppliemented.

3. 1lypes of Events

The preliminary reviaw located some useful information_in the

literature on eacﬁ of the following types of events:

Civil Defense Sheltering

Civil Prisons

Concentration Qampy

Convict Resettlement

Coolie Trade

Crowded Slum Housing

Displaced Persons Camps

Emigrant Ships

lsraeli Migrations

Japanese Relocation

Mental Hospitals

Prisoners of War

Shel ter Occupancy

Sieges

Slave Trade

Troop Transportation

Wartime Urban Evacuation

Isolated Experimental Data on Confinement and Related Variables

No attempt was made to carry out an exhaustive review of the

literature in each area studied. It was found that after the salient
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features of the type of event had been identified from a few sources,
additional review tended to yield highly repetitive information.
In addition to the types of events listed, some isclated references
regarding a number of other episodes were found particularly pertinent,
Appendices A through F to the present report review the relevant

information in each of these fields that was located.

L. Vvariables

The study addressed itself to physiological, environmental, and
behavioral variables. It was initially assumed that a large part of the
analytic work of the study would involve highly technical interpretations
of data bearing on engineering and medical problems. Very few instances
were actually encountered in historical data which involved the kinds
of detail, precision or complexity requiring or permitting highly tech-
nical interpretation. By and large, descriptions and concepts in the
relevant material involved everyday, rather than esoteric, language.
Difficulties of interpretation of reports required more an understanding
of archaic usages than esoteric ones.

As a consequence, the major demand for expertise required for the

work ot the study was that involved in the bibliographic search process.

5. Pertinencc
None of the types of incidents reviewed provides an experience
completely pertinent to any foreseen situation of postattack sheltering.

Taking as points of comparison between conceivable postattack shelters
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and situatiors that have been reviewed such lists of variables as have
been coopiled by Rayner (1960) or Biderman (1960), it is possible to
represent in one or more of the events each of the general features
ascribed toe thiz shelter situation. Those events that have the most
points of similarity were selected for study. None of the events sur-
veyed, howevei, has the entire pattern of characteristics of any posited
shelter situation.

In the present review, the presence of severe crowding has been
the basis for the selection of episodes and the focus of attention in
evaluating them, [t is not possible on the basis of this review to
factor out the importance of overcrowding from other pertinent variables
in the pattern manifested in the events that were studied. The reason
for this is that, despite its convenience as a common-sense or an adminis-
trative term, ''crowding' has very limited usefulness as an independent,
scientific variable. Short of the point at which persons are threatened
by the physical pressure 2nd postural constraint imposed by too many
bodies in a confined space, the significance of crowding is dependent
on various interdependent environmental, physiological, psychological

and social aspects of the situation.

6. How Crowded is Overcrowded

When we speak about how hot or cold an environment is, the speci-

fication of a numerical temperature reading provides immediate meaning
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references for the reader--his own subjective experience with overly
hot and cold environments, extrapolations from his actual experience,
knowledge from studies of human physiology, and so on, While square-
feet-per-person and cubic-feet-per-person provide ready physical scales
of the intensity of crowding, most of us must undertake a mental exer-
cise to relate a given figure of density to a meaningful experiential
context. As an aid to appreciating the significance of measures of
crowding stated in terms of physical density, a number of situations of
common experience and knowledge have been selected as benchmarks to
illuminate scales of cubic and superficial density, respectively.
Various examples of historical instances of overcrowding that have been
reviewed have been placed on the same scales. (See Charts 1 and 2.)

As can be seen from the charts, there are many common situations
which are quite tolerable and a few that are ordinarily pleasant in
which crowding densities are considerably greater than in other situ-
ations in which overcrowding has been the source of catastrophe. The
relative brief duration of stays in a crowded night club or elevator
and the related matter of the limited range of life needs that must
find their realization in these restricted contexts explain differences
between some benign and some deadly instances of crowding. Structural
characteristics such as those that affect air supply, heat dissipation,
and waste disposal and furnishings that affect the efficiency and
inefficiency and comfort or discomfort of the stowage of human bodies ,

also make for major differences.
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Chart 1
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Chort 2

AVAILABLE SPACE IN SELECTED SITUATIONS

SELECTED SITUATION CUBIC FEET PER PERSON
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Less obvious vaiiables than these are equally involved as deter~
minants in various situations of what constitutes overcrowding. Crowding
must be analyzed in terms of the transactions with the environment and
with the group that must take place or that in fact do take place in a
given situation. It is not the number of people that are together in
a given space that is the usual source of distress, but rather the
products of their joint activities in that space--the heat the} generate,
the quarrels they generate, the air they consume, the germs and rumors
they spread, etc. v

A determinant of these activities in all situations is the factor
accounting for crowding in the first place--that is, what it was that
led the people involved to be pushed or to push themselves into a
severely restricted space. (See Appendix B.) A classification based
on the type of need making for a utilization of & restricted space
cross-cuts the classification of events in the Index-Guide.

The Jactors that lead to crowded occupancy differentiate the
environment and the activity of the occupants of it.

None of the events that have been studied presented a ''pure' case
of hardship from crowding alone. Rather, all instances involved some
cther source of stress. The purest cases studied were a number from
sea transportation in which there were fairly satisfactory provisions
for ventilation, food, and hygiene--well-designed troopships, for example.
(See Appendix F.) <cven in these cases, howe;er, problems arising from
motion sickness frequently constituted @ complicating factor given major

attention in the reports.
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The central and starting point for the present analysis is physical
density of occupancy; our task, then, is tc consider the meanings various
levels of crowding have for the transactions of people in the crowded
situation with their environment and with their fellow occupants. The
present study couid not attempt definitive treatment of the many stresses
that frequently accompany overcrowding such as those from heat, contagiocus

disease, hunger, thirst, or psychological and physical oppression.

7. Radiation vs, Sheltering Hazards

The central question posed for the present study was ''. . . how
densely may shelters be loaded before the hazards to the occupants become
comparable to those that caused the taking of shelter."

In {he case of shelter from a lethal level of environmental -
radiation, the answer, of course, is clear, since the sheltering hazard
cannot exceed the radiation hazard. Further, almost any level of crowding
that tokes place paturally among perscns seeking refuge will not approach
such a hazard.

The problem is considerably more complex when one considers the
question of how long should persons remain in a hazardously overcrowded
sheiter as levels of ratiation outside the shelter attenuate from lethal
levels. Although, obviously, no general answer can be given to this
question, some knowledge acquired in the course of this review bears on it.

There are frequent historical instances in which large groups of
people have been forced to endure conditions of crowding over extended
periods of time that were far more severe than those currently subject

to experimenta! research in support of shelter planning. Losses in such
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circumstances have sometimes been exceedingly heavy--occasionally near
100 per cent as in some ''black hole' cases or the ravaging of the crews
of ships by ... = ¢ . Somewhat more frequently, however, deaths were
near the normal range and little detectable permanent impairment appears
to have occurred. The inost frequent type of case among the extreme epi-
soces that have been surveyed was characterizea by some elevation of
death and morbidity incidence above the normal levels for the populations
invoived.

It is clear that in many instances, available space has been far
below ten square feet per person, fresh air below three cubic feet per
minute per person, effective temperatures have been far higher than
B5° F, facilities for waste disposal primitive or nonexistent, bathing
or laundry impossible; yet all or a large proportion of those interned

.asurvived the experience.

Most of the cases where mortalities were very high (30 per cent

ey owe Semf Rey AN G AN DN D WD S 2N

or more) were characterized by one or a combination of the following:
a. Those interned suffered from unnatural hardships by human

N oppressors who were either completely indifferent to their

survival or who placed a negative value on their survival

(e.g.. concentration camp inmates and some POW's; convict

transports).

b. Internees were ravaged by epidemic.

In none of the instances surveyed did persons seeking refuge or

transportation voluntarily crowd themselves so densely into a space as

to produce high casualties from inadequate ventilation or excessive heat.

M
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The exceptions to this are arcidents, such as the Bethnal Green air-

raid shelter pile-up, or the entombment of shelter-takers by the col-
lapse of structures in air raids. On the basis of the survey, it would
seem that only under most unusual circumstances of mcb pressure on the
entrances would any structure with furnishings, piliars, corridor bends,
or otber encumbrances forming pressure barriers against linear crowd
movement fill up in an unplanned, uncoerced fashion tc degrees of human
cubic density equivalent to that, for example, of the decks of slave or
prison ships. To achieve the degree of crowding achieved by slave traders
took careful and deliberate planning of how all available space, including
vertical space, could be used, and the forcible arrangement of the bodies
of the persons ''‘stowed" in such patterns as maximally filled the hori-
zontal surfaces. These surfaces had been arranged, in turn, for maximum
'stowage.' It is difficult to conceive of how an unorganized group

could fill up any space as densely, except a panicked mob fleeing into

an unencumbered 5'€'" high tunnel through an opening at the end.

The following passage indicates the kind of force requirea to
achieve loading to the limits reached in a number of the episodes
studied. The first describes a Japanese ship carrying Americans from
the Philippines to Japan:

Together we. . .began working our way down into

the hold. Wher it was nearly full, guards came
down and with whips began beating us farther back
into the hold until it looked as if rno more men
could get in. Surely they could put no more men
down. Yet more and more were coming. The ceilings
were low, only about five feet high, but we were
mac to stand. We were packed, kunched down, until
within two hours they had put more than six hundred

men in an area not large enough to hold & hundred
(Stewart, 1961, p. 116).




e v

-17-

Another example is given by an sutobiographical account written

by a Korean lieutenant who was captured in Korea:

As the. . .war was getting worse for the United
Nation, we left inchon {in December). It was the
last evacuation ship. . . . If any cameraman filmed

what had happened during this voyage of 38 hours
from Inchon to Pusan, even Satan would be indignant
at seeing it. . . . In a cargn ship the tonnage of
which was estimated at 3,000 tons at the most,
L,500 PW's were shipped. The causa of death of
over half of the dead was being trampled down

under foot.

When two thirds of the PW's (had been) put in the
ship, the room of the ship was jammed with people.

Gl guards pushed them . . . (further in) but they
found it of no use, and they stabbed the men around
them with jackknives. . . . | heard the piercing

voice of the first prey. He fell on his face.
Innumerable people stepped on him. Pecple found
a nice place on his body to sit on. B8rutality
governed all. | could hear nothing in the clamor.
(quoted in Meyers & Bradbury, 1958, pp. 54-55).

8. Acute Crowding Disasters

There is a special interest in the few cases of acute crowding
disasters which were examined. The popular prototype of these is the

Black Hole of Calcutta (Woodruff, 1554). A number of such instances

characterized by high casualties (30 to 100 per cent) that resulted
directly from consequences of overcrowding were studied. {n each of
these casgs, casuaities resuited both from direct effects of crowding
and from a violent struggle within the group which took place as the
cries for release from confinement of those interned went unheeded.
These acute disasters occurred within the space of several hours,

although sometimes they occurred when ventilation was shut off from a

group that had previously been in the enclosure for a long period of time.
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Despite the apparent similarity of the behavioral descriptions
in many of these events, there are two major classes of them that can
be distinguished: the ""high-ceiling' enclosures such as Kosti and the
Black Hole of Calcutta, where deaths resulted from the effects of heat;
and the ''low-ceiling' enclosures, such as that of the Londonderry inci-
dent, where suffocation was a contributing cause.

The following selections illustrate these acute crowding disasters.
Stewart, quoted immediately above, a survivor of World War Il Japanese
prisoner~of-war camps, describes what took place in the hold of a con-
verted Japanese luxury liner carrying 600 survivors of the Philippine
camps to Japan.

We were crammed so tightly that if a man fainted
he could not fall to the floor. He would be'packed
between the men around him,

Surely after they put out to sea they could let us
on the decks of the ship, let us have air. Gradu-
ally the air was becoming foul. It was getting
hard to breathe, and there was only a small air
hole, a small hatch opening. | started to sweat
and | could feel the water draining cut of me.

i was dying for a drink of water.

It was getting hotter and hotter. The hold was
now an inferno. Men began to cry, begging for
water. Cries for water went up all over the hold.
A Jap guard appeared at the hatch above our heads
and sheuted down into the hold.

"If you are not quiet, we will close the hatch
cover. We will tighten down the hatches and you
will have no air."

Panic struck each man. We were suffocating, but
what would happen if they shut off all the air?

Only a matter of minutes and we would be dead.

It was late in the afternoon, nearly five o'clock,
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t thought | could hear the noises of the ship
starting up and the huge engines drumming. Then

| saw the movement of light shadows cast down in
the hold. 1| knew that we had started across the
bay. The prisoners were screaming, crying for air
and begging for water.

I did not know how long we had been down in the
hold. But | could see that it was darker, so that
it was surely night. The men began screaming and
fighting. They tore at each other, they fought and
pushed. Their screams of terror and their laughter
were terrible things.

Suddenly there was more room. The fainting and the
dead were sliding down until men littered the floor
underneath our feet. We had more room to move in.
But under our feet were the bodies of men.

. The men fought on. The dizziness came back to
me again, the feeling of being sucked under, sucked
down. | felt myself losing consciousness.

{ heard strange noises. Men were choking each other.
Then the awful truth dawned on me as | looked at a
body lying beneath me on the floor. His throat had
been cut and the blood was being drunk.

. A few feet away | saw two men grappling. in
the gloom | recognized who they were. They were
father and son. | remembered how they had protected
and cared for each other in the years past. They
were both West Point graduates. The son was killing
his father (Stewart, 1961, pp. 116-120).

Stewart's memoir provides another significant feature of interest
to the problem of overloaded sheiters in relation to a deadly environ-
ment. The prisoners he describes endured an entire night of heat, suf-
focation, painful posture, extreme thirst, and physical pressure fiom
the seething mass of bodies in the hold. Many of them, according to

his account, were driven io mad, mutual slaughter. During this entire

night, the Americans made no attempt to rush out of the hold and overpower
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the Japanese guards or to tear off the hatch covers that were stifling
the men below. At daybreak, however, the ship was attacked by Allied
planes. During the sirafing and bombing, word spread through the men
that the ship was sinking. At this point, a concerted movement to escape
did take place. Now there was a conscious fear of being ''trapped' and
there was a concerted swarming above decks; the guards were overpowered
amidst the strafing; and the survivors leaped into the sea to swim to

the nearby shore {(Stewart, 1961, 121 ff.).

The example just given took place in a low-ceilinged hold of a
ship. Heat effects, as well as possible suffocation, were the original
source »f stress. These were doubtless compounded by the agitated state
of the men. They had just been evacuated from the Philippines, which
were under American attack. They had been excited by the prospect of
liberation. Agitation and heat from the crowded masses of prisoners in
the hold spiraled in the melee that ensued.

Similar effccts can occur in '"high-ceiling'' acute crowding in
a hot environment where suffocation presumably is not a crucial factor.
The Kosti incident illustrates such an event.

On Tuesday, February 21st, 1956, 281 tenants were
arrested by the police from the hawashat and vil-
lages of Goda lrrigation Scheme 90 miles south of
Kosti town. These people were hurried in lorries
in the middle of the day from Goda to Kosti where
they were confined in a newly-built ward 19 metres
long by 5.5 metres wide by 3.8 metres high with a
cement floor. The ward has 16 windows each 1.33
metres high by one metre wide. The windows are
made of timber except the top 10 centimetres which
are of glass. The windows were tightly shut. The
ward also has two doors of timber, each 2.05 metres
by 1.5 metres, but they were also closed. The roof



«21-

of the ward is of the Gamalon type, and is made

of corrugated iroi. sheets with Cellotex ceilings.
The walls are made of red bricks. This was one

of a number of newly erected wards which were
intended to serve zs barracks for the Sudan
Defence Force. Under normal circumstances, a

ward of such dimensions is allotted to 16 soldiers.

The Meterological Department at Kosti recorded the
follcving figures on the night of Faebruary 2lst~
22nd, 19%56:
Maximum temperature - 103.8°F
Minimum temperature - 69.6°F
Relative humidity - 19% at 8 p.m.
48% at i p.m.
60% at 2 a.m.
L47% at § a.m.

The tenants were locked up in the ward at about
7:30 p.m. after an exhausting eight-hour journey
in lorries. They probably had very little to eat
and drink during the previous 24 hours. On open-
ing the ward in the morning 187 persons were found

dead, and 11 persons were seriously ill with shock,
thready pulse and vomiting. The other inmates were
in a better condition. The !l sick persons were

carried to Kosti Civil Hospital, two of them died
on the way and of the remaining nine, five died
on the day of admission. All the nine cases in
hospital were suffering from heat hyperpyrexia
with an average temperature of 102°F, thready
pulse, sunken eyes, dry lips, dry wrinkled skins,
and sighing respiration, and were either comatose,
or semi-comatose and in a state of muttering deli~
rium (Haseeb and Amin, 1958, p. 2B0).

Ar incident from the history of immigration, on the other hand,
gives an illustration of somewhat similar results arising in 2 compara-
tively cool environment, but one of highly limited and effectively sealed
cubic space. Suffocation, rather than heat prostration, was the apparent

cause of distress and deaths in this case:

The steamer Londonderry left Sligo (1reland) on
Friday, December 1, 1848, for Liverpool (England)
with 150 to 190 pass.ngers on board. All except
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three were steerage passengers and most were emi-
grants on their way to America (by means of a dif-
ferent ship {rom Liverpool). During the voyage,
the ship encountered a storm so severe that the cap~
tain ordered all of the steerage passengers below
and into the steerage cabin which was only about

18 feet in length, 10 to 12 feet in width, and
seven feet high. into this cabin perhaps 150 per-
sons were crowded. . . . Then, with apparent fear
that water would enter the companion, it was closed
and a tarpaulin nailed over it. The companion was
the only opening to the steerage cabin to serve as
a vent, and when this was closed there was no open-
ing whatever for air to enter. There followed, as
reported by survivors, a period of agony and horror
in which the inmates shrieked for aid. But with
the raging stoi in progress, and the crew busily
engaged in keeping the ship under control, the
cries were either not heard or given no attention.
Finally, one man managed to break an opening in

the tarpaulin of the companion and fcrce himself
out, He notified the mate who became instantly
atlarmed. Then, carrying a lantern, the mate went
down to render assistance. But on entering the
cabin, the light was immediately extinguished.

A second was obtained, but this too was extin-
quished. Finally, when the tarpaulin was com-
pletely removed, fresh air entered the cabin, and
the awfu! sight of the living, the dying and the
dead was disclosed.

Seventy-~two persons were dead; the bodies
in the steerage cabin were piled four deep over
one other. Each corpse presented the appearance
of death by suffocation; rany were blackened,
others covered with blood from mouth and nose,
and from wounds caused by trampling and violence
in th§ frantic struggle for escape (Brasch, 1959,
p. 36).

In evaluating incidents such as the Kosti and Black Hoie cases,
it is notable that crowding, in terms of available square feet per per-

son was considerably more extreme in prison and slave sh.ps. ihe planned

crowding in the latter also madc etfective use of the vertical dimension,
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Shelves, racks, bunks and platforms, as well as specially designed craft
which had decks of less than five feet in height, accomplished this. The
significance of cubic density as a measure of overcrowding depends heavily
on such structural features.

As in the Black Hole of Calcutta, the Kosti case represents an extreme
of crowding only with respect to the amount of surface area available per
person. This incident falls fairly high on Chart 2, showing the amount
of cubic space per person available. The Londcnderry suffocation inci-
dent, on the other hand, represented acute crowding both of the horizontal
and vertical dimensions. The same is true of several incidents in the
literature on the Middie Passage of the slave trade, of which the fcl-
lowing description is illustrative.

They had on one occasion, taker a stave vessel in

the river Bonny; the slaves were stowed in the nar-
row space between decks, and chained together.

They heard a horrid din and tumult among them, and
could not imagine from what cause it proceeded.

They opened the hatches and turned them on deck.

They were manacled together, in twos and threes,

Their horror may be well conceived, when they found

a number of them in different stages of suffocation;
many of them were foaming at the mouth, and in the
last agonies, - many were dead. The tumult they had
heard, was the freazy of those suffocating wretches

in the last stages of fury and desperation, struggling
to extricate themseives. When they were all dragged
up, Nineteen were irrecovanly dead, Many destroyed
one another, in the hopes of procuring room to breathe;
men strangled those next to them, and women drove nails
into each other's brains. Many unfortunate creatures,
on other occastons, took the first opportunity of
leaping overboard, and qetting rid, in this way, of

an intnlerable life (Walsh, 1831, p. 265).

The Bonny River case is marked by the surprise of the crew at the

deaths among the slaves. It is notable that these were siaves who had
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just been taken aboard and thrust below decks. The crowding may not
have been more marked than on thousands of other cccasions of the slave
trade in which relatively few casualties occurred. What may have been
at work again was the unusually agitated state of the slaves, as contrasted
with the more typical resigned and apathetic state.

A similar account was provided by a clergyman who wrote of the
cisastrous effects of the packing of slaves into a ship's hold during
a squall,

400 wretched beings thus crammed into a hold 12

yards in length, 7 in breadth, and only 3-1/2 feet
in height, speadily began to make an effort to

reissue to the open air. . . . The after-hatch was
forced down upon them. Over the other hatchway.
a wcoden grating was fastened. ., . . [Next day] 54

crushed and mangled corpses lifted up from the
slave-deck have been brought to the gangway and
thrown overboard. Some were emaciated from diseacse;
many, bruisad and bloody. . . some were found
strangled, their hands still grasping each other's
throats, and tongues protruding from their mouths.
The bowels of one were crushed out. They had been
trampled to death for the most part, the weaker
under the feet of the stronger, in the madness and
torment of suffocation from crowd and heat (Hill,

1884, pp. L7-48).

9. Mutual Aid in the Acute Crowding Disasters

It is misleading to leave the impressions of complete mutual

destructiveness in the illustrations that have been given cf crowds gone

mad in acute crowding disasters. Regarding at least a number of these




«25-

episocdes, survivors and observers report both attempts at mutual aid
and protection among family members,f}éhends, ana small groups within
the apparently chaotic crowd, as well as some concerted survival efforts
of the group as a whole. |

In the Japanese prisoner ship example, Stewart (1961) describes
what occurred after the group had partially settled~down after the wild
melee that was described above:

v

. Soon we heard that men were smother;ng to
death back in the extremities of the hold.

Those of vs who had shirts began to fan the air
back to the rear so that the men behind us could
breathe. They were suffocating and that took our
minds off ourselves. Every man who could took

off his shirt or trousers and fanned, hoping it
would cause a suction in the air above (Stewart,

1961, p. 125).
Stewart also describes the continued intense loyalty through this crisis
of his immediate ‘buddy'' group.
From the Bethnal Green air raid shelter disaster, there are des~
criptions of people hopelessly pinned under the weight of scores of
bodies above them on the stairs helping to extricate children and to

pass them overhead to safety (Great Britain, Ministry of Home Security,

1945) . Such examples can be multiplied.

10. Psychophysical States and Survival

A state of high agitation among the victims is apparently a factor
differentiating some of the episodes of extreme overcrowding that we

have discussed as acute crowding disasters from those with low casualty
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rates but with similar degrees of crowding and apparently similar degrees
of restricted ventilation and external environmental temperatures. As
examples of the latter we can take many voyages of the Middle Passage
during which almost nd casualities occurred, ;r various voyages of the
British convict transportation,

Looked at in another way, it may be possible to attribute the
survival of African slaves or British convicts in these cases indirectly
to results of the severe oppression to which they had been subjected.

By the time they were embarked on their passage most of these persons

had been reduced to states of apathetic, dull, resigned despair. They
had been enfeebled in many senses (although '"hardened' in others) by

long periods in the barracoons, in the case of the African slaves, or in
the "hutks'' in the case of the convicts. To use a frequently-used phrase,
they had been forced into a state of "semi-existence.'" Their food and

water intake were very low. Shackles, as well as incredibly cramped

.
Py

G srters, precluded much of normal gross muscular activity. Many other
factors can be cited tending to reduce the metabolic activity of these
persons far below rates usually observed. With mental, digestive, cir-
culatory, as well as peripheral muscular activity sharpliy curtailed,

one may speculate that the entire homeostatic system of these individuals
may have been shifted to extraordinarily low levels. Repeated exposure
to extremely high temperature. which characterized these populations
would further reduce or cancel the effects of high temperature toward

increasing metabolism by direct stimulation of cellular oxidation (Bruce,

1960, p. 8).
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The conditions of the Middle Passage or the convict transports,
it would appear, reduced both oxygen consumption and heat production to
levels far below what one would predict on the basis of calculations for

such crowding in such well-insulated space using output values of normal

‘metabolic activity.

Such considerations actually qualify tremendously any optimistic
conclusions one can draw about the extent of human tolerance for extreme
degrees of crowding in conditions like those of sheltering following a
nuclear attack. The latter circumstances would be more like those of
our acute crowding disasters. The shelter-takers, presumably, would
be in a highly excited state upon entering the shelter. They would not
be acclimitized, as was the case of populations in our low-casualty,
intense crowding episodes. Physiologically and psychically, they would
be characterized by hyperactivity. The upward cycling contamination of
the environment with outputs of CO,, water vapor, and heat could be
expected. Relative lassitude, such as was present from the outset of
the voyage among the slaves and old prisoners, would not inhibit mutuatlly
destructive, violent activity among the shelterees. In many of the his-
torical cases, large thermodynamic imbalance between the enclosure and
its environment were produced by the metabolic activity of overcrowded
persons. These imbalances increased rates of heat loss and air inter-

change with the surroundings (Brac:_LMIQ§Q, p. 37; Hill, 1913; Bruce., 1960).

Such interchanges, however, would be severely inhibited in those types of
shelters designed or selected for maximum shielding from the atmosphere,

What browbeaten, shackled slaves anc prisoners could take obviously

provides no guide to wh2i the contemporary American citizen could survive.
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The above discussion should not be interpreted as suggesting that

extreme oppression, subjection and dejection are 5ine qua non of sur-

viving conditions of extreme avercrowding. It is possible, however,
that such negative states of those affected are explanatory variables
in a few of the most extreme of all the incidents surveyed. It is also
useful to stress this kind of hypothesis for pointing-up the more general
truth that there is no automatic correspondence between what is valued
or valuable in ordinary circumstances and what may have survival advan-
tages in extraordinary ones.
Such oppressive measures as shackling, which have been interpreted
here as Rpssibly cont.-ibutory to the survival of slaves, were not con-
!

sciously}employed to this end. Indeed, the lore of the slave traders
was to the opposite effect--they believed it was preferable to exercise
the slaves and to protect their spirits against the dangers of ''fatal
metancholy."

when the weather was fine the slaves were also

brought on deck--for exercise. Shackled in pairs

by chains to ring bolts in the deck, they were

made to dance and sing by means of the ever ready

cat-o-nine tails. With swollen, galled and often

diseased limbs, this hopping up and down in their

heavy leg irons was a painful operation.
(Lubbock. 1935, p. 12).

There was also usually great concern with seeing that slaves were
fed on the passage. Weight and tonus were important factors in their
selling price Lo which the traders paid as much attention as they could.

In actual practice, however, numbers landed was a more powerful deter-

minant of profit than the condition of slaves on landing and luvading was
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so tight that it would appear that only a fraction of those transported
could have bezn subjected to such toning treatments as dancing and airing.
Sinking into hypoactivity and depression, as was frequently illus-
trated among the slaves, could also be a cyclical process leading to
death. The well-known phenomenon of the Muslims of the Nazi concen-
tration camps and dozens of other examples of fatal apathy (see Greenson,ﬂ
‘1949) illustrate the point. It is less dangerous among groups, such as
the slaves, that are ministered to by others concerned witﬁ insuring
their survival, than among those who must work vigorously to insure
their own survival--such as many prisoner groups, shipwrecked sailors,
or explorers.
From the review, littie can be said about the conditions under
which a stabilization is effected at a homeostatic level low enough to
be consistent with survival, yet not so low as to leave the person too

highly vulnerable to many disease states and further downward cyci.ng.

1}, Adjustment in Moderately Severe and Moderate Overcrowding

The same kinds of adjustment mechanisms that we have drawn upon to
explain how survival was possibie in certain situations characterized by
the most extreme degrees of overcrowding are the very ones that are most
frequently mentioned among the abnormal and pathological reactions in-
less severely overcrowded situations. Apathetic withdrawal, privatiza~
tion, failures to ''rise to the occasion' and to cope actively with the
stressful demands it presents--these are given as the sources of disastrous

consequences in what might otherwise have been only moderately severe
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cases of overcrowding. The literature on prisoners of war and concen-
tration camp prisoners contains particularly frequent references to
fatal effects of psychngenic apathy, withdrawal, and lassitude, and of
similar behaviors arising from starvation.

In its positive version, the same considerations fiqure in explana-
tions advanced to account for exceptionally good adjustments to crowding
stress. As an example, many sources aver that the apparently intolerable
conditions of overcrowding in the steerages were rendered toierable for
immigrants to the Americas by their high morale and anticipations. The
extreme conditions aboard ship, it is said, only rarely dampened their
enthusiastic visions of the prospects ahead of them in the New World.
High spirits sustained them through adversity. Much the same kind of
explanation is given for endurance of hardship in many other circumstances--
confidence of early rescue on the part of the prisoner or castaway; or
of the attainment of some goal as in the case of explorers.

A more noteworthy case from recent history was the post-World
War {i migration of European Jews to Israel on small ships. Quite
typical of the degree of overloading was the 650-ton ship Fede which,
on a ten-day voyage, carried 1,014 men, women (70 pregnant), and children.
Its sleeping space, below decks, capacity 500 persons, consisted of tiers
of canvas strip at two-foot heights. On a passenger/tonnage basis, this
ship was packed to about six times the density of the late 19th Century
ships carrying immigrants to America, and three times the density of
ships of the early period of immigration. To avoid detection as a

carrier of illegal immigran:s, the ship required everyone to remain
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below during daylight hours. Again, the enthusiasm of the immigrants
is cited to explain their tolerance for these extreme conditions.
Previous adjustment to privation in concentration camps and displaced
persons camps (as well as a natural selection effect of the rigors of
these camps) may also have been a factor,

The morale factor is cited for its physiological, psychological
and sociological benefits. To be effective, however, the environment
must provide the essentials for sustaining the high level of physical
and mental activity associated with high morate. The environment must

also be such as can be perceived with confidence as cne that is endurable.

12. Vital Secondary Effects of Overcrowding

The present review has concentrated on material bearing directly
on problems of survival. There was a corresponding neglect of the rele-
vance of material for knowledge of social and psychological aspects of
ovcrcro@ding. Within most of the ranges of density covered by the
listing of incidents in the charts presented earlia2r, to the extent
that crowding is a meaningful variable by itself, it is in the social
and psychological senses that this is the case. From the standpoint
of physiology, the effects of overcrowding can better be studied in
terms of much more unitary variables--for example, effects of heat,
oxygen insufficiency, types of air contamination, sleeplessness, etc.

Social and psychological 2spects of crowding can have secondary

effects, as in the cases of euphoria and depression, promoting or

hinderinc ihe physiological survival of the populations involived.
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Rarely do historical depictions permit a clear-cut attribution of
casualties to such factors, however.
Some of the social aspects of overcrowding that may have such

vital secondary effects were noted during the course of the review.

13. Some Social Aspects of Overcrowding

Spatial segregation is a pervasive principle of social organization.
Close physical association is associated with psychosocial intimacy.
Such intimacy is inappropriate to various role relationships. Physical
separation and bar i.rs to visibility, for example, allow occupants of
certain roles to display only those segmental aspects of the self that
are appropriate to the restricted role relationship. Proximity enforces
a great deal of interaction that is inappropriate to various segmental,
impersonal role relationships (see Coser., 1961).

The two most frequently considered requirements for spatial
segregation are {(a) the protection of superordinate status positions
against overintimate exposure to subordinates and (b) the maintenance
of physical barriers to socially proscribed sexual arousal and intimacy.
Historical cases show frequent breakdowns of both of these kinds of
relationships because of overcrowding.

in situations of long enforced intimacy, formal rank distinctions
tend to break down. |Illustrations are the gradual adoption of first
name and other familiar forms of address among military personnel of
widely disparate ranks who are held in close confinement with one

another (Bidermun, 1963). Torrance's (1957) various findings on the

replacement of formal leadership with informal leaders who manifest
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greater technical and social skills in coping with a stress faced by
the group were developed in observations of military groups in highly
intimate association,

Conventional proscriptions of sex activity have also frequently
broken down in historical instances of overcrowding. The official
literature on immigrant transportation and on the civil defense shel-
ters in World War || manrifested serious concern about the high incidence
of promiscuity. Honosexuality has frequently led tc serious problems
of group relations in prisoner groups. While under long-term depriva-
tion and severe stress, there may be a decrease of sexual motivation--
the glandular activity of the gonads decreases under prolonged under-
feeding (Keys, et al., 1950)--general stress of a short-term nature may
increase sexuaiigy (;;_gatonI 1962). Under conditions of crowding wherein
there are fow ﬂémundsﬂmn the energies of persons and few diverting
channals, as Yor cxample on the immigrant ships (see Appendix B) or

in sutmarings (Eren, 1939), and even for many prisoners experiencing

the severe ﬂqprivationm of the Nazi concentration camps (Biderman, 1960),
’thmre wés 0 ﬁggh prgogcupation with sexuality. Under some circumstances
and with sm»e.pﬁrsmnafétfes, intense repression of all conscious sexuality
cqn~nrise fﬁ@m3ﬁmpwls¢s toward tabooed sexual activity in overcrowded
situations, An example given by Biderman (1960) is repression of sex
areng groﬁpﬁ of @)Y male, military prisoners, possibly arising from

controls of latent homosexualily.

Allocations of space to provide for segregation by rank and sex

sometimes can seriously aggravate space shortages. In the use of existing
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partitions or makeshift partitioning in shelters to provid. privacy,
difficult considerations of balance between the most equ t3ible per
capita space allocations and segregation value would be involved.

Another fupction of segregation is to ccncentrate interaction
within "in-groups' to insulate the normative and social structure of
the in-group against the contamination of its members by inconsistent
influences. This is particulariy tru. of the treatment of incompletely
socialized members of groups. An example is the neophyte such as the
Army recruit who is restricted to his camp during his initial socializa-
tion. A most important case is the young. Among a hetergeneous group
in conditions of crowded, communal living, parents complain of their
inability to control the contacts of their children. The Japanese
Relocation Camps, displaced persons camps, or the siums, which were
not overcrowded in the physical sense used to rate situations in the
present study, are overcrowded in this sociological sense. Further
discussion of the matter is contained in Appendix C on the Japanese-
American Relocation Centers.

Enforced intimacy can be highly disturbing to some personalities.
One dynamic involved is discussed by Goffman (1959) in terms of the
requirements for maintaining a prepared ''front’' in encounters with
others in order to protect the eqo.

Where the enforced intimacy is extremely cluse and prolonged,
and where matters are further exascerbated by stress and discomfort, the
sources of irritation and friction becvme extreme. Stories of arctic

explorers have popularized this recognition. Lindsay, 1935, writes:
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Some aspects of the intimacy of sledging life
have not any parallel elsewhere; no, not even
in marriage. {l am thinking at this moment of
the sanitary arrangements when we lay up in a
blizzard, perhaps for days together, in a tent
which was so small that we covered the whole
floor space when we lay down). It is common
knowiedge that there is usually discord when
two or three men are forced to live together
in the unrelieved possession of each other's
company. |In our case you must square and cube
the strain of unbroken intimacy. . . (Lindsay,

1935, p. 206).

In overcrowded living, however, social and psychological devices
for maintaining privacy partially substitute for the lack of physical
cnes. Most pecple s» ‘singly quickly accept new norms more consistent
with the objective limits of the situation about what need not be hidden
from the view of others. Problems may arise because of the differential
rate of such acceptance among members of a group. Psychological with-
drawal and psychic insulation, as noted in various prisoner groups

{Biderman, 1960) provide additional sources of protection.

In stress situations, despite continuous close physical contact
with many others, it has been observed that persons tend to restrict

their intimate, reciprocal social contacts to just one or two others

(Schacter, 1989; Scaton, 1962).

Traditionally, the crowding together of persons has been looked

at by sociologists as facilitating pressures and controls of the group
as a whole on the individual--the emergence of a ''crowd psychology' and
the functioning of & ''group mind." The kinds of collective behavior

tragitionsliy at the focus of attention in social psychology are highly
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pertinent to crowded conditions during their early phases and those in
which the energies of members are not debilitated by such factcrs as heat,
starvation and exhaustion. iinder the latter conditions, the restrictions
of interaction noted here rend to cccur. While sources of mutual irri-
tation may increase greatly in the hard-pressed group, its members may
lack the energy to argue about them or even to react very intensely at

an emotional leve). (See Seaton, 1962, p. 68.) Rather than the ‘‘crowd

psychology' usually roted, members of the debilitated crowd frequently
lack the energy to enforce group expectations against deviant members.
Fractionation into cliques and small buddy groups is frequent.

There is an interaction between the various social aspects of
overcrowding and the more directly physical environmental aspects.
While we tend to think of the criterion situation as marked by far
greater equality and egalitarianism than is found in normal social life,
the common participants in an overcrowded situation are not all impacted
in the same way by the hardships of the cnvironment nor is there equality
in their reactions to it. Space may be highly differentiated within an
enclosure making some persons much more insulated against the hardships
of the situation while others are more exposed to it. Some persons are
more resistant to some stresses than others, as for example, heavier
people with respect to cold {the matter of body type and tolerance for
heat is considerably more complex).

An example involving ventilation can illustrate the point.

A recurrent hazard with ventilation in overcrowded situations is

that inadequate ventilation, somewhat in the manner of radioactivity, is
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not necessarily directly perceived through pain and discomfort as a
threat. As a result, a confined group cannot be relied upon to do its
utmost to insure an adequacy of ventilation. Uncomfortable cold and
draughts will be frequeritly combatted more vigorousiy than the danger
of asphyxiation. In some overcrowded situations, the peril is heightened
by the fact that those persons who are best off with respect to the air
suppliy-~-those situated directly in front of forced air ducts, for example--
may block the draft to ensure their comfort, while those persons remote
from the opening are suffering from heat and suffocation (see Appendix B).
Writing on the basis of a review of studies of internment situ-
ations for their relevance to shelters, Biderman earlier discussed some
social aspects of overcrowded space:

In the earliest stages, the sociai probliems which
arise involved the collisions and conflicts of

the activities of individuals because of the
scarcities of the environment; particularly the
scarcity of space. Frequently, there is a com-
petition for space, pure and simple--space to
sleep, space to eliminate, space for possessions,
etc. The earliest organization in many groups
involves the division of spac/. Sometimes, the
ou.come of this process is ot vital significance
for individuals and the group as a whole. Measures
of the differential value of space, other than
size, are needed in shelter planning and allocations.

There are many precedents in history recommending
that it is not a wise procedure, where space is
scarce and highly differentiated with respect to
desirability, to leave matters to be worked out
by competition or agreement within the group.
Factors which differentiate space in a critical
manner may also not be discerniblie at the out-
set. Thus, space against a wall is generally
extremely desirable for occupancy on a number

of counts--neighbors are reduced by half, it can
be leaned against, it can serve as an anchor for
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pegs and screens, it is apt to be out of the

stream of traffic, etc. The unavailability of
communi ty space appears sometimes to be a factor
retarding the development of larger group activity.
Pressures on space, particularly during initial
periods, have been aggravated by the physical state
of prisoners--contagious disease, incontinence, and
flatulence have sometimes been the rule rather than
the exception. Tas, for example, describes diffi-
culties of treating enuresis which was common among
children in a concentration camp in which family
units were held together under crowded conditions.
Demands by neighboring families thai parents take
stern action, he says, accentuated the anxieties
producing the complaint, diuretics would have done
far more to eliminate group friction than the best
of social workers. The psychological stress associ-
ated with shelter-taking, apart from organic causes,
like capture, can be expected to produce in many
persons reactions obnoxious to others. Ideally,
space: would be provided to which those afflicted
could remove themselves, or be banished. Similarly,
provision would be useful for the isoclation of

those who have, or are suspected by others in the
group of having, contagious disease (Biderman,

1960, pp. 50-51).
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ih. Conclusions

a. Historical incidents have been identified in which currently
accepted values of the limits of human toleration for overcrowding
(Including inadequacies of cooling, ventilation, etc.) weraz greatly
exceaded, but which were not characterized by high rates of death.

b. Moderately severe conditions of overcrowding have been ren-
jare¢ :clerable by high states of morale. The acceptance of the over-
crowdnd cirgumetancc as necessary to the achievement of some highly
vatued goat that is shared among the confined group was involved in
théae situations. Such groups were marked by a high degree of active
and deliberate efferts to copg with the environment.

c. In the most extreme siiuvations of overcrowding, the environ-
ment cannot sustain a high volurs of human activity. ‘Morale' is an
irrelevant concept for suck situations. The hypothesis is suggested
that survival in such circurstonces has been possible by a severe
constriction of psychological respan:'weness and physiological activity.
vhere such constrictions have not »courred, excessive production of
heat, COz, water vapor, and other products of human metabolism cycle
upwards to intolerable levels., {in a highly active group in such cir-
cumstances, ithe desperate physical and psychological activities of those
confined increasingly become rmutiually :2if~destructive. The extreme
apsthy and imposed physical constraint characteristic of persons who
have been subject to oppression over a long period of time, such as

prisoners ar 1 slaves, hava increased their ability to tolerate extremes

of overcrowding and associated deprivations.
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d. The acts of malevalent captors and epidemic conditions were
the two most frequent bases for differentiating between situations of
high and those of low mortality which were otherwise marked by similar
degrees of overcrowding.

e. Physical density, per se, is not regarded as a fruitful unitary
concept for use in scientific study. For all but those extreme values
approaching the physical displacement of the human body, density of
occupancy has significance only in interdependent relationship with
many other variables of the situation: environmmental, structural, tem-
poral, psychological and social.

f. |1t appears unlikely that persons seeking shelter after a nuclear
attack would possess any of those physiological or psychological charac-
teristics that ere believed to have made for the most exceptionally high
rates of survival among the historical incidents studied; i.e., the
euphoric state contributing to high endurance of hardship by eager immi-
grants in moderately severe overcrowding: or the radically curtailed life

activity in extreme overcrowding, such as on slave ships.

15, Suggestions for Research

a. Anaiyses of the multivariate association of such factors as
density, ventilation, duration, water intake, food, size of group, etc.,
could be accomplished using data from a number of the more compietely
described historical situations that were reviewed during the course of
the present study. Such analyses would be required for testing and
refining some of the observations stated in the present report and for

examining additional hypotheses that could not be tested within the

limits of the present project.
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b. The kinds of data collected are believed to be more fruitful
for developing knowledge and hypotheses regarding behavioral phenomena
under conditions of overcrowding than for a direct inquiry regarding
factors determining survival. Some of th; meanings of segregation and
privacy particulariy merit empirical elucidation. Study of behavioral
and organizational dynamics among people in overcrowded situations would
utilize data from less extreme situations than those on which attention
was focused during the present review.

c. Research on sheltering, as well as shelter planning, should
consider the possible significance of circumstances under which shelter~
takers would be characterized by hyperactivity or by hypoactivity, as
well as situations such as in current occupancy tests, in which the
level of excitation and activity of shelter takers is in the more nor-
mal range.

d. Consideration of historical incidents may provide valuable
perspectives for the conduct and interpretation of shelter experiments
and occupancy tests. Similarities and differences between historical
incidents, on the one hand, and possible circumstances in civil defense
shelters, on the other, should be considered systematicaily in order to
identify factors that historically have proved to have significance for

survival and well-being. This may help insure that such factors are not

overlooked in simulation designs.
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APPENDIX A

AFRICAN SLAVE TRADE

1. JIatroduction

The African slave trade of the 18Bth and 19th Centuries was a radi~
cally different sociological phencmenon from envisioned civil defense
emergencies. Yet, a number of features of the slave trade make its con-
tsideration particularly pertinent for information regarding the limits

of human tolerance, given the most extreme degrees of overcrowding:

a. The duration of the ocean crossing from Africa to the West

Indies was five to six weeks.

b. Those responsible for the slave trade had an interest in
the maximum utilization of space consistent with the successful trans-
port of as many slaves as possible. Unlike other comparable situations
of captivity, those responsible for the conduct of the trade essentially
were not guided by malevolent motivations toward the slaves since deaths
represented a very real financial loss. At the same time, they remained
unmoved by humanitarian considerations toward their cargoes or any other
consideration, for that mstter, beyond using the availabie space to its
maximum in order to deliver human beings to their purchasers alive.

There were no ''frills. '

c. Conditions were such in many of the ships as to make the con-

finement for most of the victims continuous and uninterrupted. While
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slaver were sometimes stowed above decks and some slaves on some ships
were allowed above decks for feeding or ventilation, the majority of
the slaves transported apparertly spent the entire crossing confined

below decks.

e, s sny GBh R

d. A ship., particularly in earlier historical periods, was a
highly self-contained system; cut off from the period of the voyage

from transactions with the larger society.

e. The tight construction of ships, particularly when battened
down in weather, created extreme ventilation problems for persons

crowded below decks.

2. Availability of Source Material

There are many sources of information describing the conditions
of crowding aboerd slave ships, as w~etl as discussions of the physical
and behavioral effects of thesc conditions. The works located were
targely generated by political controversies regarding the abolition
of the slave trade or were popular accounts written by crew members.
Works providing detailed information on crowding and its effects origi-
nated with anti-slavery sources. Proslavery writers apparently glossed
over the manner in which slaves were transported, Even the defenders
of the institution did not regard the transport of slaves as its
brightest feature,.

in spite of the obvious biases of even (he best sources, many of

them nonetheless contain detmiled and careful documentation of such
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matters as dimensions of ships, ''stowage'' of slaves, diet, and the
incidence of extreme morbidity, and mortality. |Inquiries cof select
coomittees of the British House of Commons have been particularly
fruitful in these respects. Other valuable sources of information
are the personal accounts of ship surgeons and crew members. No source
was located involving a purely technical discussion of slave transport
from the perspective, say, of a ship owner or master.

In addition to English sources, accounts are available in

Portugese, French and Spanish.

3. The Middle Passage

This review has concentrated on descriptions of the Middie Passage,
as the transport of slaves from the west coast of Africa to the West
Indies was called. The voyage from Guinea to Antigua in the West Indies
averaged from five to six weeks. The longest passage of a slave ship
between Africa and the West Indies noted was about 50 days.

Slave ships ranged from 90 to 350 tons. A typical slaving ves-
sel used in the 18th Century--called "a snow''--was about 140 tons,
square of stern, 57 feet keel, 21 feet beam, 5 feet between decks and

9 feet in the hold (D'Auvergne, 1933). A slaver, repeatedly described

in select committee reports, was the Brookes (see Illustration 1). The
Brookes was a frigate-built, 320 ton ship:; 100 feet long; 25 feetr, 4

inches beam; 5 feet, 8 inches between the decks. It had 14 air ports,
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L. Crowding on Slave Ships

The Brookes is an interesting case because it was engaged in the

slave trade both before and after the English Regulation Act of 788
which imposed timits un the crowding of slave ships. Prior to the
statute (and illegally after 1t) the Brookes is reported to have
carried siightly over 600 slaves, in addition to a crew of LE  The
Statute set the limit of five men tc cvery three tons for vessels of
under 150 tons, and three men to every two tons for vessels above 150
tons. It required not less than five feet clearance between decks.
By this rule, the Brookes could carry only 450 slaves, as shown in the
lliustration. Following the regulation of 1788, according to one source
(Wilson, 1851), ''stowage'' on the Brookes could allow a space 6' x 1'L"
to each man, 5'10'" x 1'L'" to each woman, and 5' x 1'2' to each boy.
This arrangement of space is shown in the lllustration. In deck areas
holding men, this legal allocation provided 25 to 30 cubic feet of
space per person. However, the Brookes with a cargo of 609 siaves
stowed them as follows:

351 men were crowded into the space of 46 feet by

25 feet L inches; 90 boys were packed into the boys'

room measuring 18 feet 9 inches by 25 feet, and 168

women and girls were stowed away in the confines of

28 feet 6 inches by 28 feet 6 inches (Lubbock, 1935,
Pp. 9).

With the height between decks given as 5'8'', space permitted per person
was: a) men: 3.34 square feet, 18.8 cubic feet; b) boys: 3.8 square

feet, 21.7 cubic feet; ¢} women: 3.4 square teet, 19.4 cubic feet.




Ever, after the Regulation Act, slave ships were said in select
committee testimony to have continued overloadir¢--this being accom-
plished by stowing slaves spoonwise, one within the distended legs of
the other, and having others in various cramped sitting postures.

The 5-foo: height requirement was circumvented by the construction of
shelves or platforms. Platforms were 8 or 9 feet in breadth, extend-
ing from the side of the ship towards the center. They were placed
mid-height betwean the decks leaving a distance of 2 or 3 feet from
each deck. Upon these slaves were stowed in the same manner as on
the deck underneath. Thus, the space was often so low that slaves
“'sat between each other's legs, and were stowed so close together
that there was no possibility of their lying down, or at all changing
their position, by night or by day' (Clark, 1860, p. 27). Eye witness
reports of such extreme degrees of crowding are frequent in the
literature; e.qg.:

The men negroes on being brought aboard are

immediately fastened two by two by cuffs on

their wrists and by irons riveted on their

legs. They are frequently stowed so close as

to admit no other posture than lying on their
sides (Russell, 1948, p. 39).

In other testimony the following illustration is given:

Seventeen men shackled togethered in pairs by the
legs, and 20 boys one on the other in the main
hold; a space measuring 18 feet in length, 7 feet
8 inches main breadth, and | foot 8 inches in
height. . . . The space allowed for the females,
34 in number, was even more contracted than that
for the men, measuring only 9 feet 4 inches in
length, L feet 8 inches main breadth, and 2 feet
7 inches in height. . . (Religious Society of
Friends, 1824, p. 6C).
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In this ship's hold, the alleged allocations compute to 6 cubic
feet for males and 1.3 cubic feet for females. Between decks, a man
could not stand upright. Meles and females gencrally were placed in
separate compartments. The women were left unchained. The men were
genera.ly kept throughout the voyage chained in pairs, wrist to wrist,
arikle to ankle. Those who were left unchained were packed in couples,
side by side, like sardines, or spoon fashion--the head of one tctween
the feet of the other.

The central questions abcut the slave trade that are the focus
of the present paper were reflected in contemporary controversy of
that period. There were two contending schools of thought among stave
capstains wilth respect to overcrowding. One school, the "loose-packers,"
argued that by giving slaves more room, mortality during the Middle
Passage would be reduced and a better price for each received. This
argument was answered by the ''tight-packers'' who contended that although
mortality was higher on an overloaded vessel, so too were net profits,
The argument continued for the duration of the trade but it appeared

that the ''tight-packers' were in the ascendance (Mannix, 1962, pp. 105-

106). As the discussion to follow indicates, if humanitarian consider-
ations are put aside completely, the data were indeed ambiguous with

respect to which of these schools of thought on 'packing'' was '‘right."

5. Mortality
A wide range of mortality rates among slaves during the Middle

Passage is reported; varying from isolated voyages in which no losses

g g _———
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at all cccurred to a few in which epidemic conditions are reported to
have carried off all of the slaves along with a large proportion of the
crew. Gross estimates made by the Committee of the Privy Council for
Trade in 1788 to 1789 from information given by 23 persons who had
been engaged in the trade prior to 1788 indicated that the average
mortality for the passage in English vessels was 13 per cent. During
the period of the Regulated Slave Trade, from 1788 to 1808, a House of
Commons select committee concluded that mortality in the Middle Passage
averaged !4 per cent, and that during the illegal slave trade after
1815 when mcve intense overloading was practiced and inferior vessels
used, it averaged 25 per cent (seeSummary Table, p. A-31).
Slave traders operating on experienced assumptions calculated

the mortal ity expected during a voyage and overloaded in order that
there would be replacements for those who succumbed during the passage;
as illustrated in the questioning by Gladstone of a select committee
witness, M. J. Higgins:

(Gladstone) But do you think that they would

pack 500 slaves in a vessel of 120 tons? --

They always buy now, not only the number which

they want to import, but a certain number to

throw overboard during the passage.

Q. You hardly mean that they buy slaves for the

purpase of replacing those who die and are thrown

overboard; they calculate on a certain number of

deaths during the passage, and they buy more than

they know they shall land in Brazi! to prowmote

death vacancies (Great Britain, House of Commons,

3rd Report, 1847 to 1848, p. 77).
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Overloading with the anticipation of a certain rate of mortality
owed part of its rationale to the traders' bhelijef that they couid not
make accurate advance predictions of the ability of individuals to
survive the rigors of the voyage. They therefore used a natural
selection process:

the effort of a slave captain is to land as
many slaves as he can on the coaest of the Brazils;
but as it is not possible for the most practised
eye to tell a healthy from an unhealthy slave by
seeing him in the barracoons, if the vessel could
take 300 slaves moderately crowded, the captain
would take half as many again, say 450, and cram
them on board below and on the decks, for the
sake of putting them to the test, knowing that
all those who were not likely to cross the Atlantic
would sicken during the first 48 hours; then
directly they show the symptoms of weakness, on
account of their weak constitution, they are put
on one side of the deck; no food nor water is given
them, and they are allowed to die; they are then
thrown overboard. Then at the cnd of 48 hours that
man has a prime cargo of slaves of those who Jdo not
sicken. Those whose constitutions are strong enough
to stand the first crowding and the heat will live
till they have crcssed the Atlantic,; they wiil live
Jduring the passage (Great Britain, House of Commons,
Ist Report, 1847 to 1848, p. 102).

The mortality rates discussed took place among a population that
had been exposed to privations of captivity for various periods of
time, since the capture of their village. Mortality during the trip
from the interior and as well as the coast-wise passage prior to the
Middle Passage had exercised some selective effect--lgss hardy rersons
having perished prior to embarkation.

Africans who were brought from the interior and hence never

exposed to the Atlantic coastline experienced severe psychological
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trauma during embarkation, Some were repoited to have flung themselves
on the beaches in a last moment effort to remain in Africa (Mannix,
1962, p. 47). According to an eyewitness report recorded in Mannix:

The negroes are so wilful and toth to leave their
own country, that they nave often leap'd out of

the canoes, boat and ship, into the sea, and kept
under water ti) they were drowned, to avoid being
taken up and saved by our boats, which pursued

them; they having a more dreadful apprehension

of Barbadoes than we can of hell, tho'! in reality
they live much better there than in their own
country,; but home is home. . . (Mann:x, 1962, p. 48).

On the other hand, slaves who had been held for long periods in the
barracoons awaiting passage were judged less likely to survive the
passage because of their already sick und debilitated condition. At
the select committee hearings, a surgeon with intimate knowledge of

the slave trade stressed that mortality rates during the Middle Passage
were directly related to the durat.on of time spent in the barracoons.

Q. From the circumstances of dispatch under
which you have described that the slaves are
constantly embarked, are they not occasionally
embarked when they are infected with dysentery,
and opthalmia, and fever? ~-- They are brought
down from the interior of the country, and fre-
gquently remain for some length of time in the
barracoons, upon a very small or imperfect allow-
ance of food,; they become much debilitated by
it; consequently, when they are packed on board
the mortality wili be greater in consequence
of their sufferings having been so much prolonged.
. -- Q. The slaves being packed in those
large numbers, and exposed to a long journey
after a considerable detention, are very liable
to suffer from discases? -- Yes, those are the
cases in which the mortality is much the great-
est, where they have been detained for some
length of time in the barracoons, not having
had an opportunity to be shipped; those are
the cases in which the mortality is the greater,
because their systems have been worn down pre-
viously to being put on board the vessel (Great
Britain, House of Commons, 2nd. Report, 1847-4L8,

p. 45).
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6. Condition of Sluves nfter the Passage

When slave ships arrived at their destination, the slaves were
subjected to sale by one of thrce methods 1) scramble, 2) lots, or
3) public auction In the plantatior colonies of the South in pre-
revolutionary America, slaves were consigned to commission merchants
and sold at a public auction on an individual basis. Slave trade in
the South reached its heights in the years 1764-1773, and then soon
declined. This occurred partly for bumanitarian reasons, but mostly

because of the over-accumulation of slaves (Mannix, 1962, p. 169).

The more predominant method of sale was the ''scramble' which
prevailed in the West Indies. The sale usually took place on the decks
of the ship. The buyers were informed that the firing of a gun signaled
the opening of the sale. Prospective cwners would then rush on deck,
encircle with several handkerchiefs tied together as many slaves as
possible. The impact of the ''scramble' on the slaves is described
in Mannix:

For the slaves, many of whom thought they were
about to be eaten, it was a terrifying climax

of a terrifying voyage. Another of Falconbridge's
ships, the Alexander, sold its cargo by scramble
in a slave yard at Grenada. The women, he says,
were frightened out of their wits. Several of
them climbed over the fence and ran about Saint
George's town as if they were mad. |In his second
voyage, while lying in Kingston narbor, he saw a
sale by scrambie on board the Yyral, Captain
Mclonaid. Forty or fifty of the slaves jumped
overboard - ""all of which, however,'" Falconbridge
told the House of Commons, '"he believes were taken

up again' (Mannix, 1962, pp. 129-30).
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Conniving captains wishing to delude prospective buyers as to
the true health of the slaves would block the anus of dysentery ridden

slaves with oakrum (Mannix, 1962, p. 129). The unsoid slaves from the

‘scranble' were the refuse or sickly ones but even these in 1788 were
sold although at a much lower price,from $5.00 to $1.00 at a public
auction (Blake, 1857, p. 133).

Conflicting 1eports are given regarding tne sur- /3l and fitness
of slaves in the West Indires after they - solo. wrarksor, a leader
of the abolition movement, statzs that in addition to the 12-1/2 per
cent that died gcring the Middle Passage and the L-1/2 per cent that
died while in the West Indies harbor ur on shore before the sale. an
additional one-third more died during the ''seasoning,'' the initial har-
vest period (Clarkson, 1808, p. 546). He concludes:

Tnus, out cf every lot of one hundred, shipped

from Africa, seventeen died in about nine

weeks, and not more than fifty lived to become

ef fective laborers in our islands (Clarkson,

1808, p. 52).
For slaves brought from the east coast of Africa (Bonny, Benin, and
the Calevars) Clarkson estimated the mortality to be much nigher i.e.,
"in every hundred the deaths aonually amount to no less thun eighty-
six'" (Clarkson, 1208, p. 547). The English Privy Council in 1789 cites

estimates similar to Clarkson's. |f these figures are reasonably

accurate, not more than one slave became a useful laborer cut of every

two taken from the African coast.
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Testimony before the House cof Commons Select Committee of 1847
to 1848, however, presented a less grim picture.

soon afier they are landed they are taken
care of at different localities, and in a very
short time they improve. HMost of them are in
an extremely wretched condition when they are
tanded, and to look at them they are quite unfit
for labour, but in a very short time they improve
(Great Britain, House of Commons, 2nd. Report,

1847 to 1848, p. 120

Mortalities at the rates encountered were tolerable for the siave

traders in that the cost of a slave in Africa was a trivial proportion
of the entire cost of the operation and always a tiny fraction of the
selling price in the West Indies. Despite the mortality rate of siaves
during the seasoning, the clamor for more slaves did not abate. The
average selling prices of all slaves landed also indicate that buyers
regarded most of those who survived the passage as having cons.dcrabie
economic value. Such prices, both ecstimates for periods and the prices
received from given recorded voyages, are discussed below in the section

on the economics of the trade.

7 Ventilation

Ventilation aboard a slave shiy usually was provided by gratings
on the compartment tops to let in light and air, in addition to the
dir~ports which numbered from 10 to 15. When the sea was rough or
rains heavy, it was often ne<essary to shut the ports.

The cunsequences of deprivation of fresh air have been dramatic-

ally recorded in the literature.
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The fresh air being thus excluded, the negroes'
rooms very soon become intolerably hot. The
confined air, rendered noxious by the effluvia
exhaled from their bodies, and by being repeat-
edly breathed, soon produces fevers and fluxes,
which general ly carry off great numbers of them
(Buxton, 1840, ». 126).

While this doctor's etiological attributions lack precision, the
significance of factors other than oxygen and C0, levels for the health
of the confined is clearly indicated.

An eyewitness account by a clergyman relates an occurrence in
which 400 slaves were farced into a hold during a squall to a density
of 6.6 cubic feet per person:

The night, however, being intensely hot and close,
LOO wretched beings thus crammed into a hold 12
yards in length, 7 in breadth, and cnly 3-1/2 feet
in height, speedily began to make an effort to
reissue to the open air. Being thrust back, and
striving the more to get out, the after-hatch was
forced down upon them. Over the other hatchway,
in the fore-part of the vessel, a wooden grating
was fastened. They crowded to the grating, and
clung to it for air, completely barred its entrance
(next day) 54 crushed and mangled corpses
)afted up from the slave-deck have been brought to
the gangway and thrown overboard. Some were ema-
ciated from disease; many bruised and bloody.
Antonio tells me that some were found strangled,
their hands still grasping each other's throats,
and tongues protruding from their mouths. The
bowels of one were crushed out. They had been
trampled to death for the most part, the weaker
under the feet of the stronger, in the madness
and torment of suffocation from crowd and heat
(ill, 1884, pp. 47-4B).

8. Heat

The Middie Passage was a voyage through tropical waters. Testi-

mony given to the House of Commons Seiect Committee estimated temperature
e i
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ranges in the slave decks from 120 to 130 degrees F. or perhaps more;
temperatures averaging 100° on deck (testimony given by Dr. Jose E.

Cliffe who at one time was engaged in the slave trade) (Great Britain

House of Commons, 2nd. Report, 1847 to 1848, p. 43). Ship's crew or

surgeons could tolerate the heat below decks for only very brief

spells (Buxton, 1840, p. 126).

9. Hygiene
Conventional practice appears to have been to completely shave

all slaves before embarkation and to transport them completely naked

(Ducasse, 1948; Lacroix, 1952). The rat:cnale of having the slaves sit
or lie on unpadded decks and platforms aisa irvolved the sanitary hazard

of mattressing (Ducasse, 1948). On soms ships, according to sources

quoted by Lacroix (1952, pp. 129-132), rach slave was forced to wash

face and hands with salt water, smear his body with palm oil, and was
given a vinegar mouth rinse as an anti-zcurvy measure. He also relates
that slavers would examine mouths and Liush the teeth of their cargo.

Ducasse (1948)., reporting a ciary, relates that the between-decks
on a French ship were washed down every three days by the slaves--300 to
L0O buckets of water being used each time to clear away the accumulation
of feces, urine, vomit and mucous. (Captain Hugh Crow, whc srided himself
on the tidy condition (and consistently low fatalities)on his vessel,
stated that many captains washed down their decks only weekly, and a
few, only when they reached port.

The conditions of filth which the Africans endured, from these and

other reports, does not appear due toc the slavers being oblivious to
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problems of sanitation, but rather the sheer magnitude of the task and
the physical difficulties o7 cleaning and disposal in ships packed so
densely as to make movement most difficult. As a consequence, there
was apparently much basis for the moralists' depictions of the slaves
wallowing in accumulations of eliminatory products and blood for the
entire voyage, with thorcugh cleaning taking place only at turnaround.

The following testimony was given on sanitary facilities below
deck on a Middle Passagyz ship:

In each of tne apartments are placed three or four
large buckets, of a conical form, nearly two feet

in diameter at the bottom and only one foot at the
top and in depth about twenty-eight inches, to which,
whes necessary, the negroes have recourse. [t often
happens that those who are placed at a distance from
the buckets, in endeavoring to get to them, tumble
over their companions, in consequence of their being
shackled. These accidents, although unavoidable, are
productive of continual quarrels in which some of
them are always bruised. {n this situation, unable
to proceed and prevented from going to the tubs,

they disist from the attempt, and as the necessities
of nature are not to be resisted, they ease them-
selves as they lie (Great Britain, House of Commons,

[reprint]) 1885).

10. Food and W-ter

Conditions varied considerably with respect to the provision of
food and water for slaves. The impression from the literature is that
traders placed great emphasis on ensuring sufficient intake, and perhaps
overstressed the importance of food. The unpredictability of the time
of crossing for a sailing vessel, however, made for a great many episodes
of severe water and food deprivation. This was particularly true during

the period of the illegal slave trade when a great premium was placed on
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speed, and hence, light loading. Water rations were apt to be lower on
the long trip around the Cape of Good Hope than on ships carrying west
coast Africans.

A few sources claim voyages occurred in which water rations were

a half-cup of water a day (presumably, one pint each two days)--from

want cf sufficient provisioning on badly overloaded vessels (Great Britain,

House of Commons, 2nd. Report, 1847 to 1848, p. 45) or on vessels that

were becalmed (Mannix, 1961, p. 209). Mannix's (1961, pp. 113-115) sum-
mary of a ''typical day'" on the Middle Passage, based on numerous sources,
involves the serving of a half-pint of water at each of