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MOSQUITOES AND MALARIA IN DEHRA DOON, INDIA. 
By LIEUTENANT-COLONEL F. WYVILLE THOMSON. 

Indian Medical Service (R.). 

A.STUDY of the incidence of malarial fever and of the distribu
tion and prevalence of mosquitoes in and around the cantonments 
of Dehra Doon, and of the failure of mosquito reduction measures 
there, suggests that the method of combating fever by drainage and 
oiling collections of water within a quarter of a mile of dwellings 
is by no means so sure and simple as its advocates contend. 

After a close observation of the general conditions bearing on 
malaria in Dehra Doon, kept up at intervals during the last seven 
years, I am unable to indicate any practicable method of mosquito 
reduction which would be likely to meet with success in that station. 

Dehra Doon cantonments, from their situation, might be con
sidered to be specially well placed as regards ease in conducting 
operations against mosquitoes, which might be expected to bring 
about a decrease of malaria. As a matter of fact, this does not 
seem to be the case. 

The old cantonments at Dehra Doon-to which these remarks 
refer-consist of two sets of regimental lines, for the two batta
lions of the 2nd King Edward's Own Goorkha Rifles, with the 
houses of the officers of the regiment and of the Garhwal Brigade 
Headquarters Staff, and of their servants. The whole area is under 
complete sanitary control. It lies at an elevation of 2,300 feet, 
and consists of a narrow plateau running with a gentle slope south
wards from the base of the Himalayas below Mussoorie. This 
plateau is, roughly, about half a mile across, being bounded on the 
north-west by the Tons River running in a deep, rocky ravine con
siderably below the level of the plateau, and on the east by a wide, 
dry river-bed, which contains water during the rainy season only. 
On the south-west, a large village traversed by an irrigation canal 
lies between cantonments and the river, about half a mile from the 
lines, a dry ravine intervening. To the north, the plateau merges 
into the dry, wooded foot-hills of the Himalayas; to the south-east, 
the wide, dry river-bed above mentioned separates cantonments 
from the city of Dehra. The surface of the plateau is seamed 
in various directions by dry ravines, which also carry water in 
the rains only. 

The lines of the two battalions lie about three-quarters of a mile 
apart, those of the 2nd Battalion being to the north, and about 
200 feet higher than those of the 1st Battalion. They are quite cut 
off from the surrounding country by the Tons River and the dry 
water-conrse. ' 
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The surface of the ground in cantonments is open grass with' 
a few large trees. The ravines, however, are full of low brushwood 
and undergrowth. The surrounding country consists of cultivated 
land and jungle, with numerous villages, which are supplied with 
irrigation canals from the Tons. The soil is sandy and deep, lying 
on porous, stony gravel. Water never lies on it, however heavy the 
rain, the drainage being so perfect, owing to the configuration of 
the surface; and there are no wells. 

Dri'nking water is obtained through a pipe supply from springs 
in the rocks. In the lines of the 1st battalion there are narrow 
irrigation canals running in masonry channels in which the flow 
of water is too strong and rapid to permit of the lodging of any 
eggs or larVal. These channels run right through the lines, being 
the remains of the old drinking,water supply, and no water lodges 
in them anywhere. In the lines of the 2nd battalion there are no 
owater channels. 

In the villages in the neighbourhood, and in the town of Dehra, 
there are, of course, abundant mosquito breeding places, but none 
of any importance within a quarter of a mile of the barracks. 

The rainy season lasts for about two and a half months, the 
rainfall being fairly heavy and constant, but owing to the slope qf 
the whole country and the porous soil, water never lodges for more 
than a few hours within cantonment limits. Within half a mile of 
cantonments there are rice-fields, which contain a few inches of 
water for months, and are therefore ideal breeding places. 

Mosquito reduction operations have been carefully carried on for 
several years, and all collections of water and depressions in the 
ground which might give a chance of a breeding place have been 
dealt with in cantonments. Larger operations in the neighbourhood, 
whatever their value might be, are, at present, out of the question. 

The above description of general conditions is necessary for the 
elucidation of my argument. It is that mosquitoes travel in great 
numbers for a distance of over a quarter of a mile, and that adult 
insects having effected a lodgment in a suitable place survive the 
winter in multitudes. 

There is practically no opportunity for Anopheline mosquitoes to 
breed in cantonments. The climate is cold enough in winter to 
stop all' pupation and hatching out of adult insects, although eggs 
and larVal of both Anophelines and Culicines are never absent from 
the pools on the Tons River or from the pools even higher up in the 
Himalayas -and Siwaliks. I have found Anopheline larVal very 
numerous in January in the streams 3,000 feet up in the Siwaliks, 
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when there was thin ice on the pools every morning. The species 
I was unable to identify at the time. These larvffi were apparently 
hibernating in an arrested stage of development; as when they were 
kept under observation for a week in a vessel out of doors no pUpffi 
appeared. 

I may Inention here incidentally that I have observed large 
numbers of larvffi of Myzomyia culicifacies and other species in 
the moat of the Fort at Delhi, and in the backwaters of the river 
just outside the Fort, and enormous numbers of JJ1. rossii and 
M. Ct~licifacies in the shallow tanks in the gardens of the temples 
and tombs round Delhi in the months of January and February. 
This shows that reduction operations should not be suspended 
during the cold weather when the winged insects are not in 
evidence, as there is always a large supply of larvffi waiting for 
the coming of spring and ready to hatch out. ' 

In Dehra Doon cantonments the troops live in barracks of sun- 0 

dried brick with thatched roofs, the underside of the thatch com
municating directly with the rooms below. Mosquitoes are never 
absent frOIn these barracks. They increase enormously with the 
advent of the warm weather towards the end of March, till by the 
end of April the barracks hum at sunset like beehives, and the men 
are driven to sleep out of doors. The commonest mosquito is Culex 
fatigans, but there are also numerous Anophelines, such as M. culi
cifacies and M. rossii. Since egg-laying is suspended during the 
winter, and as larvffi cannot have lodged near the barracks in any 
number, it would seem as if these early COIners must be chiefly 
insects which have hibernated in the thatch of the barracks. 
They decrease ln number in the lines with the advent of the hot 
weather in May and June, and remain fewer until the commence
ment of the rains in the early part of July. Then there is a sudden 
increase, owing principally to the appearance of enormous numbers 
of Stegomyiffi. These, by their habit of biting during the daytime, 
add greatly to the discomfort of the men. I. was struck by the 
prodigious number of these Stegomyiffi in the lines, and traced their 
source, whic,h I may here mention. 

About the barracks are a lot of fine old mango trees. In these, 
where branches have broken off by the wind, hollows are left, which 
remain filled with rain-water, generally quite black from the' decay
ing wood. These hollows the Stegomyiffi use as their special 
breeding-places, and I have seen the water almost solid with larvffi, 
which, however, quite escape casual notice unless the water is lifted 
out in a cup or glass. In the daytime the myriads of newly hatched 
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insects of m~ny species, such as Stegomyia sngens, S. gubernatoris, 
S. scutellaris, S. fascia ta, S. nivea, &c., resting on the. inside of the 
hollows, and lining the dark wood, their white markings showing up 
in strong contrast, is a striking sight. Reduction measures here 
were easy, and when the hollows had been filled up or obliterated, 
a marked lessening of the Stegomyia nuisance was effected. 

To return to the more important Anophelines, it would seem 
that large numbers hibernate in the thatch of the barracks. Owing 
to the absence of doors or windows, to the free air current through 
the thatch, and to an air-space which exists between the roof and 
the top of the wall, all attempts at fumigation were failures. 
Probably the substitution of tiles for thatch would effect a great 
improvement, by affording a less suitable resting place. '1'he new 
lines for the 9th Goorkhas in Dehra Doon are tiled, and although 
conditions are not at present comparable between the regiments for 
several reasons, a few years may show that tiles are of advantage 
both for health and comfort .. The great objection the mosquito 
would have to tiles is that in the daytime when the sun is shining 
they get much too hot for it to rest on with comfort. Tiles are 
also probably sterilised by the intense heat of summer, and all 
germs destroyed. This certainly does not happen to the under
side of thatch, which becomes filthy with dust, organic and in
organic. 

As we have seen that there is little opportunity for mosquitoes 
to breed in or very near the lines, the next question to consider is 
how the supply is kept up. Granted that the great bulk of them 
make their way to the lines during the period of greatest plentiful
ness-towards the end of the monsoon-and hang about the barracks 
all winter, the stock must be reduced by death and by the fecund 
females going off in search of water. 

The deep ravine of the Tons River comes within a quarter of a 
mile of the north-west corner of the lines of the 2nd Battalion, 
although the water is actually a good deal further off owing to the 
depth of the ravine. To find their way to the lines, the insects 
would have to rise from 50 feet to 100 feet, and then fly about a 
quarter of a mile. 'l'he bed of the river is lined with rocky pools 
of all sizes which are never free from larvffi of many kinds, 
M. culicifacies being present all the year round. The course of the 
river now runs away from cantonments, but further south there is 
a smaller ravine, which although dry in summer is turned into 
rice-fields in the rainy season. These rice fields lie at a distance 
of about 600 yards west from the lines of the 1st Battalion. Further 
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south and to the east, there is no good breeding place within half a 
mile. About half a mile further west there is a large and dirty 
native village with numerous irrigation canals, which, of course, 
abound with mosquitoes and breeding places. 

It would appear, therefore, from the above description, that the 
stock of mosquitoes in the lines is replenished either from the Tons 
or from the rice-fields and villages at a distance of from a quarter 
to half a mile away. If this be so it follows that mosquito reduc
tion measures, to be effectual, must affect not only the immediate 
vicinity of dwellings, but also an area extending half a mile at least 
round the spot to be protected. In a place like Dehra this takes us 
beyond the range of military sanitary authority, and brings us into 
contact with the civil rural population, where effective measures 
are impossible. I regret that I am unable to quote figures to show 
the amount of malaria in the 2nd Goorkhas, but there is always a . 
good deal. There is more in the 1st Battalion than in the 2nd, 
probably because the former lies' lower and nearer to the rice
fields, to the above-mentioned village, and to Dehra city. The 
2nd Battalion is higher and more open and wind-swept, although 
nearer the river. 

Referring to the factor of wind, the prevailing wind in the hot 
weather blows from the west, the side on which the village and rice
fields lie. It is quite possible that mosquitoes are blown into the 
lines that would never fly there of their own accord. 

As regards the malaria in the regiment, all cases certainly do 
not originate in the lines. Men coming from N epaul on enlistment 
or on return from furlough are very often affected before arrival. 
The lllen are in the habit of strolling about the neighbouring 
villages in the evening. 'l'hey also go shooting in the jungles of the 
Doon, where the villagers are saturated with malaria. But the fact 
remains that there are plenty of fever-carrying mosquitoes about 
the barracks ready to inoculate the healthy from the infected. 

The commonest type of fever was the benign tertian. Malig
nant tertian was less frequent, and quartan was rare. A certain 
number of cases failed, after repeated and careful microscopical 
examination of the blood, to show any sigris of the malarial or other 
blood parasite, although the clinical features of the cases resembled 
those of malaria. 

A prophylactic issue of quinine to the amount of 10 grains twice 
a week to every man during the feverish months of late summer 
and autumn seemed to have little or no effect in reducing the 
number of cases. 

An observation I made, which has nothing to do with Dehra 
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Doon, but which is of interest in connection with the question of 
breeding places, is worth recording., At Meerut, in the month of 
March, a road watchman lived at a grass hut a few miles out of 
cantonment, by the side of the road, in a particularly barren and 
dried-up locality. He told me that he could not stay in his hut 
day or night on account of the mosquitoes. On entering the hut 
I found the air to be thick with O~tlex fatigans. As there was not 
a drop of surface water, and nothing but baked. earth or dust within 
a mile all round, I was puzzled as to the source of the insects. On 
looking round, however, I found that there was a well in a field 
within fifty yards of the hut. The water in the well must have 
been about 15 feet from the surface. Notwithstanding this, on 
looking in I saw that the brickwork sides of the well were 
literally black with mosquitoes, and on throwing in a stone 
a cloud of them darkened the air. This one well must have been 
producing millions even by the month of March, and if the same 
process is going on all the summer in the wells all over India, 
this source alone must be responsible for keeping up a very fair 
supply. .. 

The task of combating malarial fever in India by means of 
mosquito reduction is a stupendous one. Its difficulty is greatly 
increased if the area treated round habitations has to be extended 
as far as my experience at Dehra Doon would seem to show to be 
necessary. 

It was difficult to obtain specimens of the insects in the barracks. 
At day break they vanished into the thatch, but :I: made use of a 
device which was moderately satisfactory. A box (the ordinary 
.and useful oil-box of India) was lined inside with black cloth. This 
box was placed with the lid open on the wall in a corner of a 
barrack towards evening and left all night. In the morning the 
Jid was quietly shut and a morsel of wool soaked in chloroform was 
introduced through a hole fitted with a cork. The mosquitoes 
could then be removed for examination. 

The commonest species in the barracks were M. 1'ossii, M. 
culicifacies, N. lnaculatus, all the Stegomyiffi, and O. fatigans. 
Stray specimens of many of the other varieties were also found. 

In the rock pools of the Tons River, the most frequent were 
A. lindesayii, M. mdicifacies, M. nigerriln~ts, N. lnaculatus, O. 
fatigans, O. concolm', -T. ochraceus. I noticed that M. rossii 
revelled in pools of stagnant water so green and foul that no other 
variety could stand it. Towards the end of the rainy season they 
appeared in prodigious numbers in small, foul pools near villages. 
It seemed as if they could withstand desiccation, or at least 

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-12-05-03 on 1 M
ay 1909. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


508 Mosquitoe8 and Malaria tn Dehm Doon, India 

entombment in dried mud. After a few days of sunny weather these 
pools would dry up until the surface was baked and cracked. 
Twenty-four hours after· a shower of rain the pools often contained 
full-grown larvffi which could not have hatched out from eggs in 
the time, as well as newly hatched larvffi which probably came 
from eggs which had also been in the dried mud. 

The following is a list of mosquitoes inhabiting Dehra Doon 
and the country in the immediate neighbourhood. They were 
captured or hatched out from larvffi by me or by Colonel F. W. 
Wright, LM.S. (R.). Most of them have been identified by Colonel 
Giles, LM.S. (R.), Mr. F. V. rrheobald, or Mr. E. E. Austen, who 
most kindly gave me their assistance. The list does not pretend to 
be complete but it is fairly representative. Stego1nyia tho1nsoni 
(Theobald) and F1;nlaya anopheloides (Giles) had not previously 
been described, and there also appeared to be a new Anopheles and 
a new Culex. 

ANOPHELINlE. 
Anopheles lindesayii. 
Myzo1nyia 1·ossii. 

" culicijacies. 
" christophersi (A. listoni). 

Ivlyzorhynchus sinensis (A. nigen'imus). 
Nyssorhynchus fuliginosus. 

1naculatus. 

" 
theobaldi. 

" maculipa lpis. 
Cellia pulcherrima. 

~Iucidus scatophagoides . 
. Stegomyia sugens. 

" 
scutellaris. 

CULICINlE. 

" 
" 

pseudotcenia ta. 
gubernatoris. 

" n~vea. 

" fasciata. 
" tho1nsoni. 

Culex tigripes. 
" v·iridiventer. 
" fatigans. 
" gelidus. 
" concolm·. 

Tceniorhynchus ochracet(s. 
Finlaya anopheloides. 
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