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SANITATION AND AN EARTHQUAKE. 
By MAJOR E. CARRICK FREEMAN, 

Royal Army Medical Oorps. 

MOST great earthquakes have been followed by severe outbreaks 
of epidemic disease, due probably to destruction of existing sanitary 
organisation, to exposure, starvation, and overcrowding. Some 
notes, therefore, on the sanitary aspects of the recent disaster in 
Jamaica may be of interest, especially as its scientific aspects have 
-so far-been overshadowed by international and political triviali
ties. . 

Since the great earthquake of 1692 occasional small shocks 
have always been common in Jamaica, although seldom heard of 
outside the Island; however, on January 14th last, without any 
preliminary symptoms, ona fine bright hot afternoon a.t 3.37 p.m., 
a violent earthquake occurred, the shock lasting about twenty 
seconds, and in an instant reducing Kingston city and its suburbs 
to ruin. The rumbling roar rapidly increasing in intensity until it 
resembled a hundred heavy carts driving over cobble tones, then 
violent to· and-fro shaking of earth and buildings which seemed 
to last for ages; a pause-and then the slithering crash as walls 
and roofs, masonry, and brickwork came falling into the streets, 
followed by the rising of a dense cloud of dust, were phenomena 
evident to all. Others, such as the opening of crevasses in the 
ground, the emission of sulphuroml gases, and the behaviour of the 
sea, must be left to the scrutiny of seismologists. The centre of 
disturbance was probably under the sea to the east of Kingston, 
as the greatest destruction was wrought nearest this point, the 
ruin diminishing as one got further inland. 

Wooden buildings were but little injured, stone and masonry 
ones were all more or less destroyed. Two towers (those of the 
Roman Catholic Church and the Mico College) were thrown bodily 
down, causing great damage in their fall. The streets were at once 
blocked by the ruins, and the electric light and power service dis
organised. Many of the electric cars caught fire and burned to 
ashes in the streets where they had been stopped. With great 
presence of mind the engineers in charge of the works switched 
off the electric current altogether, otherwise many deaths must 
have occurred, as " live wires" were lying all about the streets. 

Fire broke out a few minutes after the earth quake, and raged 
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386 Sanitation and un Earthqualce 

for three days, all the central business part of the town being laid 
in ashes, while from time to time the great stores of rum (for which 
Jamaica is so famous) caught fire and blew up with loud explosions. 
Immediately after the shock the great cloud of dust which arose 
from the shattered buildings-together with the thick smoke of 
the conflagration-quite obscured the sun, which was shining 
brightly, and produced an effect of semi-darkness. 

Many people were killed outright and more injured. Cases of 
compound fracture of one or both thighs and multiple injuries met 
one on all sides on proceeding into the town. Great efforts had to 
be made to move these poor people from the path of the advancing 
flames, and as no skilled assistance or transport were available, 
their sufferings were terrible. Most of those requiring operative 
assistance were treated at the Kingston General Hospital, where 
numerous amputations were performed by the hospital staff, aided 
by medical officers hastily summoned from their districts. 

The Hospital was injured, but not thrown down by the earth
quake, which, however, destroyed a large part 6f its stock of 
medicines and surgical appliances. Owing to the cutting off of 
the electric light, darkness soon added to the horror of the scene, 
and the doctors worked by the light of their buggy lamps among 
the mass of dead, dying and wounded, lying in the square of the 
Hospital. 

'1'he exact number of people killed by the earthquake will 
probably never be ascertained, but the total was certainly well 
over 1,000. 

After the disaster the tourists, who were numerous at the time, 
fled the country by the first available ships. The white inhabitants 
camped by the ruins of their houses, the coloured folk bivouacked 
on the old race course and in the Parade Gardens, while many 
houseless sufferers-both white and coloured-took advantage of 
the railway to proceed to friends and relations in the country. 

The.:famaica State Railway, with great energy, managed to keep 
communications open throughout, although the line was badly 
shaken in places, and many of the buildings destroyed. This was 
a factor of the greatest importance in the situation, as the railway, 
besides carrying away hundreds who would otherwise have needed 
relief, brought in immediate supplies of food for the country. 

The people on the old race course-a large open space at the 
top of the City-amounted at one time to 4,000 or 5,000 souls, and 
formed a serious menace to the health of the community. At first 
they squatted in groups or families, with such household goods as 
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they could save in their midst; portable property could not be left 
for a moment, or it would be stolen. Then arose huts, or "shacks" 
as they are called, made of palm leaves, broken planks, bits of 
galvanised iron roofing, and so forth. These huts were crowded 
together native fashion, for fear of the "duppies," or ghosts of 
the dead, and built without the least regularity or order. Later, 
tents were provided, some ranges of wooden huts erected, and 
order to some extent introduced; but it would have been better 
had some organisation been insisted on from the first, and the 
huts been built in some sort of order. Unfortunately, none of 
the very numerous officials of the Island seemed able or willing 
to assist the Health Officer in his very thankless task. 

Dr. Ogilvie, the Medical Officer of Health, Kingston, on whom 
the whole administration of this large camp was thrust, in addition 
to his other work in the city, introduced latrine arrangements, 
rubbish collecting, and some care of the water supply, as soon 
as he could, but he was cruelly understaffed, and had but few 
assistants. . 

To sum up the history of the Race Course Camp: there was 
much overcrowding in many of the miserable little huts, and much 
defective conservancy, owing to the habits of the people, some of 
whom were quite destitute, while others were mere able-bodied 
loafers. Yet during these six months that the camp has been inexist
ence, there has been no outbreak of epidelllic disease; owing, one 
may suppose, to the open and wind-swept character of the site, to 
the persistent fine weather preventing the development of mos
quitoes, while the scorching rays of the sun rapidly· dried up 
manure and offal which otherwise would have produced innumer
able flies. '1'he present task of the authorities is to clear the Race 
Course of its temporary inhabitants, as the natives would like to 
live rent free there for ever, and convert this large public space 
into an insanitary village. 

At Port Royal, which lies at the entrance to the harbour, at 
the end of the long spit of land known as the "palisades," the 
natural limestone rock forming the· backbone of the place-with 

. the buildings on it-was hut little disturbed. All the artificially 
made soil, however, sank to a greater or less extent, and all build
ings upon it were wrecked, and in some cases submerged in the 
sea. 

The water supply of Port Royal-brought eight miles in pipes 
along the "palisades" from Rockfort-was cut off by the earth
Qllake, many of the pipes being broken, and for some months 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-09-04-04 on 1 O
ctober 1907. D

ow
nloaded from

 

http://militaryhealth.bmj.com/
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both the garrison and the civil population were supplied by water 
brought across the harbour daily in a "tank boat.". There was 
some difficulty in securing the cleanliness of the tanks in this boat, 
but there was nQ outbreak of disease, and the pure sea air, free 
from dust and foul odours, had a beneficial effect on the health 
of the troops and such civilians as had the courage to remain 
there. Mosquitoes (Stegorpyia) bred largely in the pools of brackish 
water left among the ruins, and special efforts for their destruction 
by draining and oiling were successfully made by the medical 
officers in charge. 

The Royal Artillery stationed at Port Royal were moved over 
to Up Park Camp immediately after the earthquake. 

At Up Park Camp, which lies three miles above Kingston, the 
bulk of the garrison, consisting of the 2nd West India Regiment 
and its Depot, were quartered. Here the catastrophe was sudden 
and tragic to a degree. The roof of the military hospital, a large 
wooden building raised on piles of masonry, fell in, and the whole 
place at once caught fire and blazed up with explosive violence. 
The fire originated in the surgery, in the centre of the building, 
where drugs and acids were thrown violently to the ground by 
the shock and spontaneously ignited. The hospital was full of 
patients at the time, but by the gallant efforts of the orderlies 
of the Royal Army Medical Corps, the majority were safely extri
cated from the mass of burning debris which marked the site 
where the hospital had stood a few minutes before. Seventeen 
people, however, perished at this spot. 

From the occurrences at the military· and civil hospitals it 
would seem that three axioms might be deduced:-

(1) When a hospital is dependent on electric light for its 
illumination, a good store of candles and lanterns should be easily 
accessible to meet emergencies. 

(2) Whenever a hospital is exposed to sudden destruction by 
earthquake or hurricane, the medicines, which include acids, chlorate 
of potash, phosphorus, &c., should be stored in a brick building 
outside of, and quite separate from,the wards. 

(3) All wooden hospitals, being liable to fire while containing. 
helpless patients, should have the wards communicating directly 
with the open air, and should be provided with doors in the 
middle of the wards as well as at the ends. 

Simultaneously with the destruction of the hospital, the barracks 
and officers' quarters fell into ruins, causing several deaths and 
many injuries among both officers and men, and the families in 
the married quarters. 
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The Garrison Church and other buildings all collapsed, so that 
III five minutes the whole cantonment was a mass of ruins. As 
soon as possible the dead were removed, the wounded succoured, 
and troops sent into Kingston to render assistance and maintain 
order. By the next day the troops were bivouacked in front of the 
ruined barracks, and tents had sprung up here and there for 
married families. A marquee close to the smoking ruins of the 
hospital constituted the beginning of a field hospital, while a 
picturesque encampment in the garden of the medical officers' 
quarters sheltered injured officers, ladies and children. 

In this latter camp congestion was for a time very great, but 
the married families were sent home as soon as possible by the 
General, and as officers recovered and returned to duty, the camp 
gradually diminished and was ultimately evacuated without any 
outbreak of preventable disease. 

The sanitary arrangements required at this crisis were fairly 
obvious. Sites for camps in "Swallowfield "-a large area adjacent 
to Up Park Camp-were at once selected, brushwood cleared away, 
tents pitched, and trench latrines dug. As the existing water
carriage system of sewerage was disorganised, trench latrines had 
to be provided everywhere, and the existing water-closets and 
latrines cleaned, closed and barricaded. Rubbish pits were dug, 
and instructions as to burning refuse and boiling drinking water 
were issued.. The large swimming baths were closed, ,and filled 
with water to form a reserve in case the ordinary supply failed; 
but within twenty-four hours the existing standpipes were able 
to be taken into use again. For a day or so rations of tinned meat 
and biscuit were issued, but' meat was soon brought in from the 
country. Field ovens were erected, and the ordinary meat, bread 
and vegetable rations resumed. 

The marquee and a few bell tents, pitched near by the hospital ruins 
to avoid moving some severely injured cases, increased gradually 
to the dimensions of a complete field hospital, with marquees for 
all seriously ill patients, and bell tents for the less important and 
for infectious cases. Later, this hospital camp was superseded by 
wooden hospital huts (with verandahs back and front), sent out 
from England ready for erection, each hut accommodating twenty 
patients. These huts proved airy and commodious, and the an
nexes to the wards being fitted up . locally as operating-room, eye 
ward, chemical laboratory, and detention ward for mental cases, 
they formed a good and up-to-date temporary hospital, especially 
as all the outbuildings of the old hospital were repaired and utilised. 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-09-04-04 on 1 O
ctober 1907. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


390 Sanitation and an Earthqua7ce 

One block was rendered mosquito-proof with wire gauze,and was 
set apart for European patients, the native soldiers being all 
malarious from service on the West Coast of Africa. Huts of this 
pattern, if the verandahs are wide enough, and the roofs constructed 
with good air spaces and with felt linings to keep out the sun, seem 
very suitable for tropical requirements, provided they are well raised 
off t4e ground with a clear air space underneath. The different 
blocks should, however, be connected by covered passages to shelter 
the attendants from sun and rain, and the doors should be made 
wide enough for a hospital bed to pass through easily. Doors are 
necessary in the centre as well as at the ends of each block. The 
construction throughout must be stronger than that for temporary 
hospitals at home, and the roofs strengthened with strong angle 
irons to meet storms or hurricanes. Stout, well-seasoned timber 
must be used throughout, otherwise the wood quickly warps in the 
humid atmosphere, and also falls a prey to white ants. 

The subsequent history of the Swallowfield Camp may be briefly 
summed up. The camp and all its surroundings were completely 
cleared of underwood to get rid of mosquitoes. Surface drains were 
put in order for the same reason. The tents were spread out over 
a larger area, and overhead shelter provided for kitchens and ablu
tion stands. Rigorous cleanliness was enforced, and a clearance 
made of old bottles and tins, the accumulation of former years. 
Much trouble was experienced in getting rid of the slop ';'ater from 
the washing places, as the soil was very little absorbent, but a 
double set of " sumph " holes used on alternate days proved success
ful. Tent bottoms were supplied to all tents, and raised off the 
ground on bricks to allow of a free air space underneath, the tents 
being struck and the ground well sunned every week. Soon the 
contractors were at work again, and it became possible to replace 
the trench latrines by the dry earth and pail system, and to organise 
the regular removal of rubbish. 

Later on the Artillery returned to Port Royal. Temporary 
barracks were erected for the Engineers, and the West India Regi
ment removed to a standing camp in the barrack enclosure, where 
their permanent latrines and wash houses were again available. 

In Kingston there was a scarcity of food for the first day or two 
among the people, but this was soon remedied by the energetic 
action of the Governor and the Relief Committees, which were 
quickly organised. A cargo of food stuffs brought by a ship in 
harbour was at once made available, and supplies were quickly 
brought in from the surrounding country. 
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The water supply is derived from the Hope River, passing 
thence to three sets of sand filter beds which supply different 
areas, including Kingston proper, its suburbs and Up Park' Camp. 
The Hope River is exposed to very serious pollution at Gordon 
Town, just above the intake, but the filtration appears to be fairly 
efficient in ordinary circumstances, and is controlled by monthly 
bacterial examinations, carried out in the Government Laboratory 
at Hope by the Island chemist. The water mains were broken in 
many places by the earthquake, and at first a water famine seemed 
imminent. This, with the prevailing heat and dust, would have 
added enormously to the sufferings of the people, and would 
probably have been the cause of a typhoid epidemic. The respon
sible authorities, however, with great energy searched for, and 
rapidly replaced, the damaged pipes, and in two or three days the 
water supply was entirely restored. Later it was found that the 
concrete walls of several of the reservoirs had been badly cracked, 
and filtration of the water had to be partially suspended during 
repairs. In each instance, while this was· being done, cases of 
typhoid occurred; and while the Hope Reservoir was under repair, 
the precaution of boiling all drinking water was taken for the 
troops in camp, with the result that no cases of enteric occurred 
among them. 

The drainage system which carries the sewage of Kingston 
and the camp into the sea at Harbour Head was damaged, but' its 
speedy reparation was another factor in the prevention of disease. 

The first work in the town after the catastrophe was the extrac
tion of the many dead from the ruins. The bodies were buried 
in long deep trenches in May Pen Cemetery, and quicklime was 
freely used, but it soon became necessary, owing to the climate, to 
cremate them on the spot as they were found. 

Later, the pulling down of dangerous walls and buildings and 
the clearing of the principal streets was put in ,hand, care being 
taken to clear the surface drains to prevent any accumulation of 
stagnant water. The atmosphere of the streets of Kingston was 
for a long time full of dust from the ruined buildings, and charged 
with the odour of burnt bodies, of smouldering wood-work, and the 
stench of decomposition. In this atmosphere the troops and police 
were engaged in laborious fatigue and picket duties, yet at first 
there was little or no sickness either among the European or native 
soldiers. 

The result of a panic caused by a report that a great tidal wave 
was expected to overwhelm the city, was the evacuation en masse 
by the coloured inhabitants of the lower part of Kingston. 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-09-04-04 on 1 O
ctober 1907. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


392 Sanitation and an EaTthqualce 

Many deaths among the civil population and some among the 
troops resulted from injuries received in the earthquake. As in 
other hot climates, tetanus is common in Jamaica, and eight deaths 
occurred from this dreadful disease among the cases in the Civil 
Hospital, and one in the Military Hospital: this latter was a child 
whose foot was injured,but which it was hoped would be saved 
by a conservative operation. Tetanus antitoxin was very kindly 
supplied by a French warship which was in port at the time, and 
it was promptly used in this case, but did not avert the fatal result. 

Many people, especially those who had been hurt or imprisoned 
by falling timbers, seemed to be dazed or distraught. On the other 
hand, cases were recorded where neurasthenic patients, bed-ridden 
for years, had, owing to the sudden shock, regained the use of their 
limbs and been apparently restored to health. 

About four weeks after the earthquake, cases of diarrhooa began 
to appear among the troops. These cases were numerous but not 
serious,yielding quickly to treatment after a few days in hospital. 
Many were of dysenteric type, with marked tenesmus and mela:ma. 
Among the civil population the disease assumed the form of an 
acute colitis, and was much more serious, the cases being numerous 
and many of them fatal. This difference was probably due to the 
better hygienic conditions in which the troops lived, and their 
better food. The cause of the outbreak was variously attributed 
to water, dust, and exposure. Probably several agencies were at 
work, including unsuitable food, fatigue, and camping out on the 
race course. This outbreak was followed by one of tonsillitis and 
sore throat, due undoubtedly to inhalation of septic dust. The 
cases presented an acute inflammation of the pharynx and tonsils, 
.which generally subsided in a few days with appropriate treatment. 

Lately there have been cases of enteric fever at Hope, followed 
by cases in the town of Kingston. These have occurred while the 
reservoirs at Cavaliers, which supply the Kingston water, have been 
under repair, and filtration In consequence more or less suspended. 
There have been no cases among the troops. 

After-shocks of varied degrees of severity have been frequent 
since the earthquake, but have done no material damage. They 
have had, however, a very depressing effect upon the sick, and on 
one occasion caused a serious panic, in which several soldiers were 
injured. The earthquake was felt all over the Island, but damage 
was practically confined to Kingston and its suburbs, and to 
Spanish Town. At the hill station of Newcastle chimneys and 
stone walls were overthrown, and great cracks appeared in the 
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hill sides, which will probably lead to landslides after the rains. 
The earthquake has been succeeded by a severe drought in most 
parts of the Island, causing very widespread distress. It does not, 
however, seem probable that there is any connection between the 
two phenomena. 

The great loss in money, property of all sorts, and in trade, 
which Kingston has suffered as a result of the disaster, has not been 
touched upon here, but it has doubtless been one of the causes of 
the increased death-rate among the civil population. The destruc
tion was chiefly among the white inhabitants and their shops, 
offices and houses. The black folk suffered little, and beasts, birds 
and trees not at all. 

A great opportunity lies open in the rebuilding of Kingston to 
produce a healthy tropical city, with wide streets and open spaces, 
and to free it from the sweltering masses of crowded native tene
ments which have heretofore disfigured it. Let us hope that under 
the present enlightened Governor full advantage may be taken of 
this opportunity. 

In Up Park Camp, which is to be reduced in size" consequent 
on the reduction of the garrison, it is understood that single storied 
wooden huts of bungalow pattern are to take the place of the old 
double-storied barracks of brick and stone, and that a new hospital 
will ultimately be built on a fresh site more remote from the 
barracks in Swallowfield, where, also, bungalows for officers and 
married quarters for European troops are to be erected . 

• 
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