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REPOR'l' ON AN INVESTIGATION IN REGARD TO 
THE PREVALENCE OF MALARIA AMONGST THE 
TROOPS STATIONED AT KARACHI, 1913. 

By LIEUTENANT W. S. R. STEVEN, 
Royal Army Medicnl Corps. 

DURING the months of August, September, October, November 
and December, 1913, there were three hundred and eighty admis
sions for malaria to the Station Hospital, Karachi. 

'l'he detailed incidence of these cases was :-

69th 10Ist 94th 6Com- 6 COIr.-
Company, Company, Battery, panies, panies, 1st York Other Royal Hoyal Royal and 20th Lan- Corps Total 
Garrison Garrison Field Lancaster cash ire 
Artillery Artillery Artillery Regiment Fusiliers 

------------------------
August .. .. 1 .. 3 13 .. .. 17 
September .. .- 5 1 6 29 .. 2 43 
October .. .. 4 .. 18 92 .. 4 118 
November .. .. 1 1 12 64 9 1 88 
December .. .. .. .. :2 6 104 2 114 

---------- ll'3I-9-
--

Total .. .. .. 11 2 41 204 380 

The object of this report is to attempt to determine the reasons 
for such an outbreak, and to furnish recommendations for the 
taking of measures sufficient to prevent the occurrence in future 
of a similar epidemic. 

My investigations comprised :-
T. An inspection of all barracks and military lines. 
n. A similar but necessarily less detailed inspection of canton

ments. 
Ill. A survey from an anti-malarial point of view of certain 

areas within municipal limits. 
This was carried out with the help of the Municipal Health 

Officer, Dr. Schroff. 
IV. The temporary care of all malaria cases in hospital. 
I. (a) Napier Lines.-On my arrival in Karachi these barracks 

were occupied by the 1st Battalion, York and Lancaster Regiment. 
Mosquitoes were only found breeding in two places :-

(i) In a tank, and adjacent puddles, in the sisters' quarters 
compound, adjoining the Station Hospital. Variety at this time, 
Culex jatigans. 
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252 An Investigation on the Prevalence of Malaria 

(ii) In a catch-pit fed by a drain leading from No. 30 block 
(married quarters) just opposite the Detention B:l,rracks. Here 
enormous numbers of Culex were discovered. These catch-pits 
abound in barracks, but all the others inspected had been most 
carefully attended to, and regularly emptied. 

Just prior to my arrival two other breeding-places had been 
found:-

(iii) An underground drain passing beside the Minerftl Water 
Factory was suspected by Captain Hewson, R.A.M.C., who had 
it ripped open, and it was found to be swarming with Anophelines. 

(iv) A large" tank" on the south-eastern side of, and very near 
to, the Station Hospital, just outside the military boundaries, near 
the North-Western Railway, and under municipal control. This 
was found by Captain Collett, R.A.M.C., to be infested by Anophe
liIie larvre. The ground surrounding this tank is most irregular 
and contains numerous hollows-" potential breeding-grounds," 
whiph are all full of water in the monsoon season. 

The municipal authorities have promised to have these com
pletely filled in, and some work has been done in this direction 
already. In the meantime the larvre were destroyed by oiling the 
tank. 

As to the presence of mosquitoes in barrack-rooms, institutes, 
etc., I could only catch a few Culicines, and the men were unani
mous in stating that while a month before they had been much 
troubled by bites, especially in the bath-rooms, there were few, if 
any, mosquitoes in barracks at this time. There were Anophelines 
in small numbers in the hospital-probably coming from the tank 
above mentioned-as evidenced by the fact that several cases 
admitted with other complaints developed malaria after being 
over three weeks in hospital. 

Sulphur fumigation of the barracks and verandas, when carried 
out, resulted in the killing of a few bats, sparrows and small insects, 
but practically no mosquitoes were found or destroyed. 

(b) Somerset Lines.-Anopheline larvre were found in two 
places :-

(i) In a small garden swamp near married quarters. This was 
drained~ 

(ii) In three long cement troughs used for watering horses. 
Here numerous young Anopheline larvre were breeding, despite the 
fact that the tanks were supposed to be emptied several times 
a week. The non-commissioned officer in charge has now orders 
to completely "dry out these troughs twice weekly. 
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w. S. R. Steven 253 

It will be seen, then, that a sufficient local cause of infection 
existed to account for the incidence of malaria amongst the men 
of the Royal Field Artillery. 

The arse.nal was quite free from breeding-places. Here there 
are numerous large tanks full of water, stored for use in the event 
of fire. These are always thickly covered with kerosene oil. 

(c) Fitz-Clarence Lines.-Absolutely no breeding-places existed 
here. The use of mosquito nets is generally enforced amongst 
the troops. 

(d) Supply Depot.-Two large wells were found here, both very 
suitable as breeding-places. On being dragged with a sloping net 
they were found free from larVal, owing, I think, to the presence 
of a layer of oil on the surface. These wells, and an adjacent culti
vation area, need constant supervision. A large disused well, 
belonging to the North-Western Railway, at the back of these 
lines is a similar source of danger if not constantly attended to. 
There are no larVal there now, but I think it should, if possible, be 
closed. 

(e) Transport Lines.-Here water abounds in. quantity, in 
troughs, irrigation channels, catch-pits, etc. These lines are 
most perfectly attended to, and are an example of what careful 
supervision can do in the prevention of mosquito-breeding. They 
are quite free from larVal. 

(f) Rest Camp.-The 20th Lancashire Fusiliers arrived here 
from Multan on November 11, 1913. I was put in charge of the 
camp on their arrival, and found it absolutely infested with Anophe
line mosquitoes. 

These I found to be breeding in a nullah running from the 
railway engine rooms along the west side of the camp. A bund 
had been placed across the stream a short distance below the camp, 
and the water was being deflected into a plantation on the west of 
the nullah, for irrigation purposes. On the upper side of the bund, 
a~d in the weeds below it, the water was swarming with Anopheline 
larVal. 

We knocked the bund away, to prevent collection of still water, 
and I brought the Cantonment Magistrate, Major Cumberlege, 
to see the nullah, which in part of its course was half filled with 
grass and weeds. He immediately had the whole course of the 
nullah weeded out by coolies, and the larva: soon disappeared. The 
camp had, however, been infected, and the men severely bitten 
meanwhile, and I regard this stream as the direct cause of the 
large outbreak of malaria amongst the men of the Lancashire 
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254 A.n Investigation on the Prevalence of Malaria 

Fusiliers, the' first case of malaria occurring almost exactly one 
fortnight after their arrival in camp. They remained sixteen days 
in this camp, and the zenith of the epidemic occurred about three to 
four weeks after their arrival in it. Nearly every mosquito in camp 
was an Anopheles, and by far the greater number of these were 
Neocellia stephensi, one of the proved carriers of malaria. A few 
Gellia pulcherrima and Nyssomyzomyia 1'ossi were also found, 
This camp is a definite source of disease to any troops using it, 
as not merely is the stream to the west a source of malaria, but on 
the north side, on the eastern boundary of the North-Western 
Railway, there is a tank bounded on one side by a bank covered 
with refuse of all sorts, and native excreta. Here flies abound, and 
it appears highly probable that enteric fever might in this way 
be carried to the camp. On the road leading to the camp I found 
a small swamp under railway control, breeding Anophelines. I 
wrote to the executive engineer, who promptly had the whole 
swamp drained. 

I have discussed the problem of the railway nullah with the 
municipal health officer, and the only feasible plan of getting 
rid of the surplus water-which at present runs towards Clifton 
Road and ends in a swamp-appears to be to have a large cultivation 
area formed in the site of the present swamp. 

(g) Manora.-PracticalIy free from mosquitoes and from 
malaria. 

(II) Gantonments.-Witbin the cantonment limits mosquitoes 
breed, from time to time almost ubiquitously. Their favourite 
sites are the numerous catch-pits (for bath and other water), and 
garden tanks found in every bungalow compound. 

Here Anophelines are rarer than Culicines, but Stegomyia 
abound. I have found catch-pits in bungalow compounds hatching 
out larvre at the rate of probably fifty to a hundred per bour, the 
water being literally black with larvre. I must say that I was 
struck with the mixture of ignorance and apathy with which 
otherwise intelligent people appeared to regard the mosquito 
problem. Many people complained bitterly of the pest of the 
mosquito, and never seemed to realize that the remedy lay in 
their own hands, and that they themselves were to blame for 
not frequently inspecting their compounds. Much the most 
important breeding-ground, however, in cantonments, from the 
military standpoint, is a stream which runs through the maidan 
at the rear of the Artillery Lip.es. [It had been reported to the 
cantonment authorities by Major C; H. Furnivall,R.A.M.C:] 
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W. S. R. Steven 255 

During the monsoon this stream is a torrent. At other times it 
is small, and fed by subsoil water in the neighbourhood of the 
Ratan Tank, and also by a swamp under a bridge on the Bunder 
Road. Its sources are, therefore, in the municipal area, its course 
is within cantonment limits, and it runs into "Burn's Garden" 
which is again in municipal limits, and the water thence flows 
across the waste ground on each side of Kutchery Road, to the 
railway, and under the railway bridge on Queen's Road, and thence 
to the mangrove swamps. It is an example of one of many instances 
in which concerted municipal and cantonment action is needed. 
To windward of the Somerset Lines, it is most certainly the great 
source of infection of these lines and of all the adjacent hungalows, 
and probably indirectly of the Napier Lines and other more distant 
parts of cantonments~ [There are several old wells near its course 
adjoining the Lascar Lines, which also breed mosquitoes, and should 
at once be closed down.] On my first inspection I found it a 
sluggish stream filled with weeds and with very irregular margins-. 
a typical breeding-ground, and full of larvre. Major Cumberlege, 
the Cantonment Magistrate, very kindly inspected it with me, and 
put a gang of coolies to work, to weed and trim the whole stream. 
For some weeks afterwards it was free from larvre, but the banks 
get constantly trodden down by cattle, and unless this drainage, 
weeding and triIDming of the banks is constantly renewed, larvre are 
found to breed there. The Ratan Tank is being gradually filled in, 
but the stream cannot be similarly treated, as when the sub-soil 
water rises in the monsoon it becomes quite a large rivulet. As 
recommended by Major G. F. Stammers, R.A.M.C., in his report of 
August, 1912, I suggest the extreme advisability of making this 
nullah into a large cemented channel with small central bed, siIDilar 
to that recently made by the municipal authorities in the vicinity of 
Clifton Road. Burn's Garden is apparently an ideal. breeding .. 
ground for mosquitoes, and although I have never found larvre in the 

. main channel which runs through the garden they undoubtedly 
do breed in the adjacent puddles, hoof-marks and small pools. 

It is unnecessary to detail specifically the various tanks, catch
pits, and compounds in cantonments, bordering on barracks in which 
larvre have been found, as these vary from week to week .. 

In general terms it may be said with absolute truth that every 
collection of still water in Karachi not frequently attended to breeds 
larvre. I have verified this statement by inspecting at short intervals 
tins of water placed at random open to the air; these were 'always 
found to contain larvre within ten days to a fortnight-a striking 
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'256 An Investigation on the Prevalence of Malaria 

proof, if such were needed, of the necessity of the most vigorous and 
-constant inspection, by mosquito brigades, of all collections of water. 
Any scheme which does bot entail supervision thorough enough to 
ensure such inspection must prove absolutely useless. 

Up to the present the only measures in force for protecting 
the cantonment area from mosquitoes consist of a "mosquito 
brigade" formed of one soldier (formerly of the York and 
Lancaster Regiment, and now· drawn from the Lancashire 
Fusiliers) and two coolies. 

This "brigade" was confronted with the impossible task of 
inspecting weekly all military and cantonment limits and of keeping 
these mosquito-free. 

Acting in concert, the Senior Medical Officer, Lieutenant
Colonel E. M. Hassard, R.A.M.C., and the Cantonment Committee 
have now drawn up the following scheme for 1914-based on a 
similar plan found successful at Peshawar, and formulated there 
by Colonel Skinner. Four areas are formed :-

(A) Napier Lines and Station Hospital. 
(B) Somerset Lines and ordnance depot. 
(C) FitzClarence Lines and station supply depot and transport 

lines. 
(D) The cantonment area outside these lines. 
A, Band C will be served by a mosquito brigade provided by the 

corps occupying these lines; (in the case of C by the Baluchi 
regiment soon to arrive in Karachi); each brigade to consist of 
a non-commissioned officer and three men-if necessary, specially 
trained men of the sanitary detachments. These brigades to be 
trained in anti-malaria work by the officer~in-charge of the brigade 
laboratory, or by a special officer on malaria duty. 

D area will provide a separate brigade consisting of one 
inspector and three coolies, to be trained under orders from the 
senior medical officer, this number to be reinforced, if necessary, 
at special seasons of the year, as occasion arises; their duties 
to be specifically mapped out in a daily routine so as to ensure 
that every compound in cantonments is inspected weekly. 

These brigades will carry out the ordinary anti-malaria measures 
of oiling tanks, filling in swamps, etc., which need not be here 
detailed. 

Kerosene oil will be provided on indent locally, the bills to be 
paid in the case of .D area by the Cantonment Committee's funds. 
D area's brigade will work under the supervision of the officer 
in charge of the brigade laboratory; or of a special malaria officer. 
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In order to secure the intelligent co-operation of the owners of 
bungalows, a circular, copied from one similarly used at Peshawar, 
dealing simply and emphatically with the life-history of the 
mosquito, its direct bearing on the malaria problem, its prevention, 
and the personal responsibility of the public in the matter, will be 
distributed to all dwellers incai'ltonments. It is suggested that 
just before the malaria season this year a popular lecture on the 
subject, illustrated by lantern slides, be given to stimulate interest 
in the matter. 

'l'hese new arrangements should result in much more adequate 
supervision of barracks ,and cantonments than has heretofore 
obtained. 

As far as I could judge from the state of cantonments on my 
arrival, the mosquito brigA.de was doing very little practical good. 
The Lancashire Fusiliers orderly at present employed is working 
conscientiously and well, and supplies me weekly with a list of 
larva-breeding compounds-now very few in number. The owners 
of these are warned, and a second offe)1ce carries with it a penalty 
of Bs. 30. It is hoped that in this way the public may be brought 
to look on the presence of larva-breeding tanks, etc., as a definite 
offence against the health of the community. 

(Ill) Municipality.-In 1912, at the request of the Government 
of Bombay, Dr. Mhaskar undertook an "Investigation in Regard 
to the Prevalence of Stegomyia and other Mosquitoes in Karachi 
and the Measures necessary for their Control." The reason for 
this survey was the desire on the part of the Government to find 
out what likelihood there was of an epidemic of yellow fever 
arising in Karachi-should this disease reach the port, subsequent 
to the opening of the Panama Canal. 

Alth6ugh not bearing directly on the maHtria. question as regards 
the troops in this station, his report and recommendations con
tain much matter of definite help and interest, and have disclosed 
a state of affairs serious enough to arouse much interest
municipal and otherwise-and as the problem of Karachi malaria 
is shared in common by the military, cantonment, and municipal 
authorities, it is well to be able to record that Dr. Mhaskar's 
findings have had the effect of stimulating the Municipal Council 
to increased interest and expenditure on the question of malaria. 

A special committee of the Municipal Council was formed and 
I was asked to attend its meetings. The reports of this committee 
show that much is to be done by: (a) Increasing the anti-malaria 
staff; (b) engineering works in connection with the filling in of the 
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258 An Investiflation on the Prevalence of Malaria 

various tanks (Rambaugh, Ratan, etc.), and the pro,:ision of more 
efficient drainage of swamps; and (c) the education of the native 
population by means of the distribution of leaflets and the giving 
of lectures. This last measure is to be assisted by the purchase of 
a bioscope lautern and series of films illustrating the life-history of 
the mosquito and the means at our disposal for its extermination. 

The proximIty of the Sadar Bazaar tq barracks is, perhaps, the 
most important point in the whole problem from our standpoint. 
To windward of Napier Lines it furnishes a constant source of 
mosquito infection for these barracks. Secondly, its eating-houses 
are largely patronized by the men from these lines, and as 
during autumn mosquitoes abound in these, and in the Bazaar 
generally, it was found necessary to put the Bazaar out of bounds 
for the Lancashire Fusiliers during the height of the recent 
epidemic. This extreme measure is naturally unpopular with the 
troops, but until the municipal authorities' newly awakened 
energies have rendered the Bazaar free from malaria it is difficult 
to see how malaria can be stamped out from troops allowed to use 
thes.e eating-houses. The men of the Royal Artillery do not appear 
to frequent the Bazaar very much, and it has been shown that 
opportunity existed for their becoming infected in their own lines .. 
To a certain extent a similar opportunity occurred in the Napier . 
Lines but not a sufficiently marked one-in my opinion-to account 
for the York and Lancaster epidemic, which can, apparently, be 
largely put down to the eating-houses in the Bazaar. At the height 
of this epidemic, Lieutenant-Colonel Hassard, R.A.M.C~, found mos
quitoes breeding in these eating-houses, but the York and Lancaster 
regimental authorities were averse to putting the Bazaar out of 
bounds, this action being only taken later by the Officer Command
ing, Lancashire Fusiliers, on advice of the Senior Medical Officer. 

Lieutenant-Colonel Hassard and I recently inspected the eating
houses and found them free from mosquitoes in the daytime, and 
no breeding.,places existed in yards, gharras, etc. 

There are numerous wells scattered through the houses in the 
various bazaars. The Municipal Health Officer tells me that of 
these twenty per cent have been found to contain Anopheles, and 
ten per cent Culex fatigans, and Stegomyia fa.sciata. 

Also in nearly every house-owing usually to an inadequate 
tap water supply-there are numerous vessels used for storage of 
water, and in these, and in garden tubs, anti-formicas and gharras 
breeding is almost universal. Dr. Mhaskar's report emphasizes 
this point, and suggests as.a remedy the provision of a better water 
supply-as regards quantity, the quality being excellent-and thus 
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making unnecessary the use of wells, tubs and gharras, the posses~ 
si On of which, he suggests, could then be made illegal, or legalized 
only by special municipal licence. The native population is largely 
ignorant and careless, but is not at all inclined to resent instruction 
and inspection by the health officer or his staff. The Sind Club 
is in municipal limits, and was for months infested by Stegomyia. 
The members all complained of this pest, and appeared quite 
oblivious of the fact that it was breeding out under their eyes in 
a long drain runting through the compound. 

The problem set before the Municipal Health Committee is a 
difficult one, largely owing to the height of the subsoil water every
where, except in the garden quarter. The depths are :--

Sadar Bazaar, 6 to 7 ft.; Runchore lines, 8 ft.; jail quarter, 
5 ft. ; Bunder quarter, 3t ft. ; Rambaugh quarter, 6 ft.; and garden 
quarter, 30 ft~ The subsoil water rises greatly after the monsoon, 
and it would appear that Karachi is then for a short period almost 
a mosaic of puddles and swamps_ The soil, however, is sandy and 
porous, and the heat of the sun is great. 

The great increase in rainfall this year is naturally in general 
terms the direct cause of the great increase in malaria. 

In various streams, pools, etc., which appeared excellent breed
ing-places, I have consistently failed to find any larVal. I have 
noticed in each instance the presence of shoals of small fish. These 
I found in Burn's Garden, in the stream running thence to 
Kutcherry Road and the North-Western Railway, and in numerous 
pools all over the mangrove swamps occupying the huge waste area 
between Clifton Road, Queen's Road, the sea; and Kiamari. I 
captured some dozen of these fish and found that their capacity 
for eating larVal, especially young Anophelines, was most marked. 
A dozen fish will devour about 150 larVal in about half an hour. 
It is to be presumed, therefore, that the mangrove swa~ps and 
other mosquito-free areas owe their immunity to this fish, and I 
propose starting the experiment of placing them in garden tanks 
in the various compounds, in the hope that they may prove of 
definite use in the destruction of larval_ 

This fish lives in both fresh and strongly brackish waters. It 
is the species known as Lebias dispar, a well-known larva feeder. 
Specimens were sent for report to the Malaria Laboratory, Delhi, 
and have been there identified. 

(IV) The Character of the Act1W.Z Epidemic, Prophylaxis and 
Treatment.-There is little to note as to the type of malaria fever 
amongst the patients in hospital, except the fac~ that the per
cent age of malignant tertian cases is higher than uf/ual. Crescents 
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have been frequently found in the blood, and these cases were kept 
in bed for a fortnight, the treatment being quinine hydrochloride 
forty-five grains daily, and a small dose also daily, given before 
breakfast, of magnesium sulphate. In severl'.ll very severe C'ases 
accompanied by acute vomiting, quinine was not tolerated at first, 
but in every instance after a thorough saline purge and rest in bed, 
it was found possible to bring the daily dose up to forty-five grains, 
given in small, frequently repeated amounts. 

I introduced the "thick drop" method of blood examination 
and it was found that the labour of examining the very large daily 
number of slides was practically one tenth, while much greater 
certainty of finding the parasite obtained. Many slides contained 
scores of parasites in a single field. 

A certain number of "three-day" and" five-day" fever cases 
occurred, marked by bradycardia and acute myalgic pains, and were 
diagnosed" sand-fly fever." A few cases of typical" seven-day fever" 
occurred with a distinct initial rigor, and fall on the seventh day 
by crisis, and these cases are believed by Captain Gregg, R.A.M.C., 
to be due to the Stegomyia, and closely resemble dengue sympt{Lm
atically. It is strange that cases of sand-fly fever amongst the 
Royal Garrison Artillery at Manora are rare, as the Phlebotomus 
abounds there. 

As regards prophylaxis, it is interesting to note that from the 
very first the Lancashire Fusiliers Regiment was regularly given 
ten grains of quinine on two consecutive days weekly. Its 
inadequacy as an efficient prophylactic is, therefore, very evident. 

As recommended by the authorities of the Malaria Bureau at 
Delhi, I suggest that before the next malaria season the issue of 
quinine to the troops should be a daily one of five grains, which 
I am informed by the military authorities could easily be given at 
the morning Company parade, by the Company officers, under-if 
tbought necessary-tbe supervision of regimental medical ·officers. 
In this way each man would always have a small quantity of 
quinine in circulation in his blood, which is exactly the condition 
to be aimed at, as an entering parasite is killed at once; wbereas, 
if, in tbe case of a· man protected by two ten-grain doses given on 
consecutive days, a parasite enterstbree or four days after the last 
dose, it finds-owing to the rapid elimination of quinine from the 
system-for tbree or four days, nothing to inhibit its development 
and reproduction, and is then only attacked by a quantity of 
quinine insufficient to destroy it in its increased numbers, and 
more mature stage. 

The Officer' Oommal'tding the Lancashire Fusiliers' is prepared 
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to supply mosquito nets to all his men-at a cost of about £250-
but I advise that this measure be postponed, as the nets are not 
needed at present, and should be kept only for use during and after 
the monsoon season. If supplied now they would probably be 
torn and worse than useless when the mosquitoes revisit barracks 
next malaria season. 

All cases of malaria in this regiment are to be housed in a 
separate block in barracks, on the leeward side of the prevailing 
wind, so as to lessen infection by mosquitoes blown into barracks 
from the Bazaar as much as possible. Also, in this way the Officer 
Commanding will be able to keep these men under observation, and 
ensure-by lightened duties as regards fatigues, marching, etc.-the 
restoration of perfect health and physique so necessary after the 
debilitating effects of malaria on a regiment. If possible they will 
be sent in detachments to recuperate in camp at Manora. 

The question of the adequate supply of mosquito nets in hospital 
is a most urgent one, and as cases of malaria have developed in the 
non-malaria wards, I strongly recommend that a special supply of 
nets be at once provided so as to ensure that every case in hospital 
can, during the malaria season, have a net over his bed. 

The following facts are noted as of interest:
Culicidce in Karachi. 
The various species are :-
Culicines: Steg01nyia jasciata, Cltlex jatigans, Culex concolor, 

Culex tceniorrhynchus, Theobaldia spathia palpis. 
Anophelines: Nyssomyzomyia 1'ossi, Neocellia stephensi, Cellia 

pulcherrima. 
Municipal distribution:-

Civil Lines, Frere Town .. 
Rambaugh, Preedy and Serai .• 
Garden and Lyari 
Machi Meani . . . . 
Kiamari and Harbour .. 

S.fasciata 

----
30 per cent 
10 

" 4 
" 40 
" 30 
" 

. Anopheles Culex 

---------
15 per cent 20 per cent 

6 20. 
" 11 

" 20 
" 9 20 
" 3 

" 
40 

" 

The percentages are deduced from the ratio of the actual number 
of breeding-places to the possible ones of each class. 

I have found the Anopheles breeding in almost every type of 
water. The Culex I have found in swarms in catch-pits full of 
wa.ter mixed with grease and soap from kitchen and bath-room. 
The Stegomyia appears to relish water rendered foul by decayed 
vegetation, and is frequently found in tiny puddles full. of dead 
leaves. 
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