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THE SURGEON-GENERAL WITH THE GOVERNMENT 
OF BOMBAY, 

Bombay. 

Through The Principal Medical Ofli.oer, Sind District, Kara.obi. 

OirJil Hospital, Karachi, 20th Februarv 1913. 

In presenting this report on "Investigation into the prevalence of 
Stegomyia and other Mosquitoes in the Port of Karachi and the measures 
necessary for their control," I wish to express my sincere thanks due to Dr. E. D. 
Shroff, M. R. a. S., D. P. H., for his kindness in placing his sanitary inspectors at 
m� disposal from time to time, a favour which greatly facilitated the work, and 
also for the directions and help whioh have been of the greatest assistance. 

The information given in Ohapte,s I and II has been derived from Govern­
ment Resolutions, Bind Gazetteer, t�e Municipal admiajstration report and the 
annual report of the trade of Bind. Bqt most useful of all has been Dr. Bent­
ley's report on :M:11.laria in Bombay 'on which the outlines of this report were 
based, as also the information obtained at the Malaria Oonferenoe, Madras, 
November 1912, 

I have the honour to be, 

Sir, 

Your most obedient servant, 

K. S. :MHASKAR, 
M.D., D. P. H.,

Specfo.l Officer in charge Stegomyia Survey. 



Letter No. 1762, dated 18th April 1913, from the Director, Bombay 
:Bacteriological Laboratory, Parel, Bombay, to the Personal .A.smtant to-­
tlie Surgeon-General with the Go11ernment qf Bombay,. 

With reference to your memorandum No, B/4192, dated 26th March 1913. 
I have the honour to submit the following remarks:-

2, I have read with very great interest Dr. Mhaskar's report on the 
Stegomyia Survey of Kara.obi; in my opinion Dr. Mhaskar bas done the work 
entrusted to him with care an d promptness. 
· 3, The first five chapters of the report require no further remarks from

me, dealing, as they do, with observed facts, so that I pass on to the 11th chapter 
which is concerned with preventive measures. 

4. Dr. Mhaskal' does well in referring in Section I of this ohapter to the
comparative simplicity of a campaign against mosquitoes in a place like 
Kara.obi when compared with oth81' places in India. Re points out that most 
of the breeding places of mosquitoes in Karachi are artificial; there are no water-
courses, the rainfall is negligible, the soil is sandy and porous, the heat of the'· · 
sun is great so that pools of water dry quickly. But in contrast to these 
natural advantages he draws vivid picture of the poverty, ignorance and care­
lessness of the people. He aptly closes this section by referring to the improve­
ments which have been affeoted in the water-supply of the town within 
recent years and the still greater need for furthel' improvement, especially for­
a more abundant and continuous water-supply, so as to enable the people to­
dispense with the use of gharras and wells which he .had found· were the most 
oommon breeding places of mosquitoes and which were used and continued to 

,exist only because of the intermitte�t water-supply. 

5. In Section II of this chapter he discusses the measures which are­
required to prevent multiplication of mosquitoes. These measures aim for the 
most part at the restriction, removal and proteotion of collections of water in . 
which mosquito larvae are found, He classes these collections of water into. 
temporary and permanent collections. Under the latter head he deals with 
wells, cisterns, garden and other tanks, fountains, tubs, etc., and in certain. 
localities marshy ground :-

A.-He proposes in the future to restrict as far as possible these permanent· 
breeding places and he expects to effect this-

(1) by prohibiting the construction of open wells;

(2) by prohibiting the erection of cistel'ns except in special oases
when they must be of approved pattern; 

(S} by restricting the use of garden tubs by imposing a license for 
their use, 

13.-With regard to the action which can be taken to remove existing 
permanent collections of water, Dr. Mhaskar makes the following 
&Uggestiona :-

(1) Wells.-All foul and disused wells should be lilled up and those -
that must be used should be permanently covered with reinforced concrete 
and a pump attached. If the owner cannot be persuaded or compelled to 
protect his well in this way he should be made to stook it with fish and 
keep the well olean, 

(2) Cisterns,-In many oases these must be reconstructed and 1i.xed
in more accessible positions for·inspeotion. In all oases where they must 
be used they should be properly protected from mosquitoes. 

(S} Garden tanks should ,be licensed and subjeot to periodical. 
inspection and cleaning. 
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. C.-Dr .. Mhaskar then passes on to consider the temporary breeding_ 
places of, m:9squitoes and he point.ii out that the outstanding difficulty is th• 
insufficient water-supply to every house and the consequent necessity for 
storing water in receptacles which vary in character according to the means 
,of. the inha�itants. To remedy these defects he recommenda :-

(1) that an adequate supply of water should be available for eveey(
household; •. · 

(2) that periodical inspection should be made to ensure that water is.
not collected and stored in receptacles in such circumstances that.mosquitp 
larvae can dC;lvelop in it; · . · (3), that the breeding of mosquitoes on any premises should be regarded '

. as an offence subject to penalty ; · 
, · . · 

( 4) that a few mosquito breeding places · shouid be selected ·and·
established under proper supervision and control to test the efficiency of 

· anti-mosquito measures and to prevent mosquitoes taking to unusua.l
· breeding places. · · 

• 6. In the next chapter Dr. Mbaskar considers the strength and cost of'
� staff to carry out his very excellent reeommendations. He offers three schemes· 
cooing approximately one lak,h, half a · la.kb and quarter of a lakh of rupees 
per: annum. He thinks that for an expenditure of nearly a lakh of rupees per 
annum it. would be possible to keep down all mosquitos in Karachi. For half 
that aum he thinks it would be possible to control the breeding places of 
Stegomyia mosquitoes, while the third scheme, costing about quarter of a lakh of 
rnpees per annum, would only allow of the inspection and control of breeding 
plaoea of mosquitoe1 which are situated outside of houses. . .·. 
' 7. The expenditure proposed for these three schemes is so very different

that it is essential to consider which scheme,"if any; should bfl adopted from the ' 
point of view of (1) necessity, (2) expediency. 

8. Let me first consider the necessity for adopting one or any of the
schemes. The present enquiry was undertaken owing to the possible import­
ation of Yellow Fever into Karachi when the Panama Caria} is opened. It is 
well to point out. that Major S. P. James has visited Panama and other places 
with the object of studying the conditions which may lead to the introductio11 
of Yellow Fever into India when the ·Panama Oanal is opened; his report· 
is at present under the consideration of the Government of India and until 
this report has been published the necessity for taking precautions other than, 
those which already exist against the possible importation of this disease into 
Karachi does not immediately· arise. But mosquitoes are responsible for the 
spread .of other diseases than Yellow Fever and Dr. Mhaskar's more expensive 
�cheme aims _at the dest.ructio11; and control of. all mosquitoes including the
anopheles which spread malaria.· The table given on page 15 of the report 
however shows that fevers account for only one-third as many d!3aths as are 
attributed to plague, so that the urgency or necessity of measures against 
malaria in Karachi is. less than the need for measures .to combat the plague.
· 9, l'assing on to consider ·the. expe<liency for adopting one or 
Dr. Mbaskar's sohemes, it is well to point out that the tota.l expenditure 
Health Department; amounts . to. Rs. 73,488 per annum, so that if either of 
Dr. Mhaskar's larger schemes were, adopted, the expenditure on this depart­
ment would b� doubled, a proposal, which, I think, hardly requires consider­
ation especially in view of the remarks I have made above .regarding the 
necessity for the· adoption ·of· any measures against Yellow Fe'ver and Malaria 
when Plague at present causes more than three times as many deaths. 
. · 10. I : am of . opinion. that the attention and money, of the Karachi ' 
Municipality should be cQneentrated on  effecting. improvements in the water­
supply, drainage and, .housing of the inha�itants.of the town! that meanwhile 
measures sh9u\d .be ta�en to prohibit, the construction of new. open wells 
or tlie--ereotioil: of' cisterns, fountains,-- etc., disused wells should,be filled up 
and arrangements II!ade to supply pipe water at· those places where wells are 
at present used so that these may be closed, 
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11. Every en<leavour should be made to instruot the people how
mosquitoes live and have their being and how they are responsible for the 
spread of disease. 

12. The staff proposed in Dr. MhMk:11r's third soheme seems to me
sufficient for tha present needs of the Municipality bearing in mind their 
:finanoial resources and the necessity for considerable expenditure in connection 
with measures mentioned above. This proposed ndditional staff ·should be 
amalgamated with the present staff of the Health Department and the duties 
of the various officers re-arranged so as to include among their other duties the 
periodical inspection of houses, wells, etc., with the object of deteoting and 
removing mosquito breeding places and the instruction of the inhabitants in 
the life history of mosquitoes. 

13, Although not relative to the present inquiry, I think it is necessary 
to draw attention to the large number of deaths which ocour eaoh year from 
plague in Karaohi and to suggest that measures to combat this disease are 
called for more urgently than for any other disease; it seems that familiarity 
with plague has bred some contempt for it, 
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CHAP�ER I, 

YELLOW FBVEllr-INDIA's Fuiuxu DANGER. 

Section 1. 

. 

1. The Malaria Conference held in Bombay on
November 10th and 17th, 1911, resolved that:-

" In view of the possibility of the importation of Y allow Fever in 
India, the Conference suggests the advisibility of a careful Stegomyia 
Survey and the education of the public in the matter of the destruction 

, of domestic mosquitoes." 
In accordanoe with this resolution the enquiry was started in Karachi, as 

well as in otb� important ports of India having a large Eastern trade,-to 
'prevent the YeUow Fever from getting an entrance through them . 
. , . 2. Major E. F. Gordon Tucker, I. M. S., in a paper." Yellow Fever­
India's Future Danger" read before the British Medical Association in June 
1910 brought it prominently to notice, that the presence of Stegomyia FMciata 
•in a sea-port with trade communicat_ions with the East is a very serious
matter. The essential facts in the• epidemiology of Yellow Fever are,
that it is a disease of sea-ports and especially affects shipping, by means
of which it is conveyed to temperate climates at a great distance from the
endomic areas.. It affects the low-lying and insanita!y areas. of cities. It is
a disease of warm climates, and latitude 22° North and South of the Eqq_ator
roughly covers its area of maximum intensity-the key to the whole prolilem
of epidemiology being the extra-corporeal host of the virus-Stegomyia
Fasciata :-

· '' Considering 'the gross roads of the Pacific ' . of the future, Hono­
lulu is the centre of the hemisphere which includes American continents,
Japan, China and Malay Peninsula, '.Australia and New Zealand; and it is
the central point of the direct route between Panama and Hongkong.

· It is hard to prognosticnte as regards the direct trade between the endemic
ports of Yellow }'ever and India. India has of late been importing large
quantities of.sugar, which may in time come from Jamaica.

"The species S. Faaciata is widely distributed in the regions with
which we are particularly concerned. As regards India, we have two of
the _three factors which permit Yellow Fever epidemics-(!) The
S. Fasciata in abundance and (2) a complete non-immune population. The
incubation period of Yellow Fever extends from 36 hours to 4 or 6 days.
Another 8 days must be added to this when the diagnosis is doubtful.
A case.of Yellow Fever on a tramp stenmer escaping detection will infect
the .Stegomyia on board, in whom the virus takes -another 12 to 14 days
to mature. So that in a period of ·17 days, when the ordinary tramp
steamer is approaching the Hawaiian group of islands, the virus will have
matured in the mosquitoes and these oan infect for 50 days after ingesting
the virus. 'l'he S. Faaciata can make herself at home on steamers prefer­
ring warm spots such as cook's galley and engine room or in the hold
containing cargoes of sugar. Efficient inspection at Hanolulu will no
doubt be a great protection to Hongkong and Shanghai; but the trade for
:Borneo and the adjacent islands and Malay Straits may utilize ports of
call rather near the Equator, such as Christmas Island, where the inspection
may not be so efilcient."

YELLOW FEVER. 

1. An aoute speoific, very fatal
° 

febrile disease, occurring within a 
s t" 2 peculiarly limited geographical area and is charac•ec ,on • terised bv a definite course consisting of an initial 

stage of a Sthenio nature rapidly f�llowed by su·oh evidences of blood destruction, 
as black vomit, albuminuria, and jaundice. 
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2, Geographical Distribution.-Its geographical range is most restrioted. 
Its oentre is in the West Indies whence it spreads north to the United States 
and Mexico, south to Brazil, west· to Central America and across the Isthm119 
of Panama to the Pacilio Coast, along which it extends north to the Gulf of 
California and south to Peru. It bas frequently been imported into Portugal 
and Spain and once into Italy, and cases have occurred in sea-port towns of 
France · and England-Brest and Swansea as· also in Mauritius, Marseilles 
and Gibraltar. 
. •· .. 3. .Bpidemiology.-Atmospherio temperature has a definite ,influence, 
requiring for its development in the intermediate host-S. Fasciata-a tem• 
perature of over 75° F., in whioh aloll.e it flourishes and is active. Dampness 
favours it. Its favourable haunts are the sea-coast towns, the banks or rivers 
and. fl.at delta oou_ntry, rarely extending inwards; and when it does, it follows 
the.lines of oommun1oation, e, g. railways, canals, eto. . · · 

·4. The incubatio,n perwd averages 3 to 5 days and has an extreme limit
of 13 days. Occasionally the.virus remains in the ship from the time she left 
·port, infecting the crew several weeks after the ship has been at sea-thus
(living a mistaken idea of a long incubation period, . · . . 

· · 

5. The Germ.-The Yellow Fever patient is dangerous to his neighbours,
only during the first 3 days of disease r after this he ceases to confer infection.
One phase of the germ as it exists in blood is ultra.microscopic. The S. Fasciata
acts as the intermediate host and is capable of giving the infection to non­
immunes at any time subsequent to the 12th day of their Yellow Fever blood
meal, and they retain their infective power for at least 57 days. The mosquito
itself is capable of surviving for five months or over, after getting a feed
of blood.

6. It has been noted that the S. Fasciata must first have a feed of blood
before they lay their eggs and that the virus is capable of being passed on to
the next generation by means of its eggs. Also that before the first egg-laying

• S. Fasciata is both diurnal and nootumal but subsc;quently she is strictly
nocturnal� Therefore a S. Fasciata biting during the day does not convey
Yellow Fever. S. Fasciata is a good traveller (Gorgas} and an infected mosquito
shipped by accident would suffice to set the whole tropical sect!on of Eastern
hemisphere-ablaze.





Press Note. 

'•l"'·' •.. , -� •·-� - . 
• 

,,,:1 1'wil�4,.States,have a big problem to solve which anses in no small measure 
f:r91JJ: t'1.«°iY!ll'Y fact· of· their civilization. They have to �evise means, so far as is 
ln.i�l!n�y:.pos�ibJe,. -whereby the weaklings of the community, who in ruder societies 
W!c!lil<J:s�mUittle:chance •of.ever growing up into men and women, may become 
plly,s�ally, f,,t; and, efficient citizens. Much can be and is done by private effort, 
but the modern State has found that legislative action is also essential. Of this 
filct,?fX, lrgi��tip� :is, pe�haps the_ 1"!1ost obvious ex�mple. !t is_ no doubt a 
,1.�ba�i:a.�Ae., q11est1on _within what hm1ts Government mtervenbon 1s proper, but 
wifbilp(,gping .;i.:i ,f\1-11 as t�e more adyanced eugenic_ soc_ieties de�and, the 1"!1odern 
�Jil-te,.c� AA·. m\lch .that 1s unexception:ibie by puttmg mto practice the maxim that 
p�e��J'lt1on .�, bptter th:in cur� ... Phys1ca! culture has now almost �eached. the 
p�Hb.0_1:1 pf:ii.n -�xa,ct _science ; 1t need entail no 7xpense of mon_ey and hitle of tul!e,
:i,l}cJ, s\19414 p,rny;e._�£ ,1!11.mense value to t�e physique_ o� any n_at1on that mstructs. its 
younger members 1n its theory and pra1.t1ce. In India m parti.cular, where education 
is l�:gelyynd_7r,Govemment cqntrol and_ where !he importance of a mens sana in

{°.11P.' . .1' 
.
• •f11�' ,1�' :.n

. 
ot �o generally recognized as m England, there a

.
ppears to be a

ii:t;�� f. t�fe _fdr rh
:r

s1cal _c�lture. .. 
.'.,'.({ 1�.,;Jii. J1¥icpr0ection _ it is intere�ting to· !lote t�at in his report surveying the 
ptpgr'1�,� :?,f,.�1u1=,q.);1on· �unng the qm_nquenmal _penod from. 1907-�8 to 191 r-12, ·
11l/u.t;4,aY,e'!'-r a�p, .the _Dm�ctor of _Public Instruction dre"'. the_ attention of Goye�n• 
ffieJlt Jo. �h.e., fa�t. that such drill as had been practised m the great maionty 
�_(��1\ools '. .was,: with few exceptions useless. The main reasons of its inefficiency 
were'that the exercises were not _well thought out, graduated or progressive, and 
that the teacher seldom had any training or enthusiasm and -regarded drill as 
something to be perfunctorily performed for an hour once or twice a week; 
Naturally the pupils also found drill meaningless and uninteresting, and the lesson 
not infrequently degenerated into a lethargic and apathetic parody of Swedish or 
other systems of drill. The Director's conclusions were that salvation was to· Be 
loolfed.: .�%,· in, ·th'e devotion of greater attention in the training colleges, both 
secondary and primary, to the study of some rational system of physical culture, 
carefully adapted to I_ndian_ conditions. 

3. With this view Government were in entire agreement, and decided to put
the Director's recommendations into effect at an early date. An opportunity soon 
occurred, and in August last Mr. P. Wren, a member of the Indian Educational 
Service, who had been studying the question of physical cult11re for some time, 
was deputed on special duty for the preparation of a • manual of drill exercises 
and the instruction of a class in such exercises. The class was to consist of one · 
assistant master from each Governrpent high and middle school in the Presidency 
prQper,«ind,one �ilS�effrom Sind. 

4. The class assembled at Poona on 6th October and lasted a fortnight; It
was attended by 27 Government teachers, 7 inspecting officers, and 4 teachers 
fro.m,aided schc;,ols, a�d was visit�d by others engaged or intere�ted ,in education.
Tlie results 1 'wei-e 'emmently satisfactory. The class, apathetic and somewhat 
sceptical at first, soon grew .interested and finished, as Mr. Wren believes, keen 
converts. The work done was both practical and theoretical. Lectures were 
given on physiology, personal hygiene, the theory of muscul11r development, 
organic ):i�alt� and. general physical fulture ; demonstrations were · made of 
exercises ·-.'designed to develop and strengthen specific organs and. muscles, anp 
thi;,, i:las�, Yf.1,S) instr'!lcted in the correct performance of selected exercises for 
junior and senior boys and for short daily courses as well as for longer courses. 

5. The main tenets ,of 'the new scheme of physical culture are that exercise
should be for health and not for big muscles, and that it should be for a 
few minutes every day rathi;r than for a longer period once or twice a week. 
Mr. Wren strongly emphasized the theory that the health and strength of the· 
heart, lungs, and digestive apparatus must inevitably precede the health and 
strength of the muscles. In other words, before any individual can be at once 
strong, healthy and muscular, he must have healthy respiration, digestion, .circula­
tion and perspiration. Thus a good course of physical culture was shown to 
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include, first, .breathing exercises for the lung� abdominal exeroises · for the 
stomach, liver, bowels, etc.,·and ,rubbing exercises for the" circulation and skin, 
and, second, exercises designed for the development of all the large exlerior 
muscles. 

6. Mr. Wren accordingly taught the class a series of such exercises for boys
of the sixth and seventh staQdards, a simpler and shorter series for boys of the 
fourth and fifth standards, and a still simpler and shorter series for smaller ·boys. 
When the class -had learnt these and could perform them satisfactorily, Mr. Wren 
selected from . each series a short course that could be performed - in • a few ,. 

. minutes during the·morning and afternoon sessions, preferably in the compound 
or verandah, but if necessary in the Flass-room. · . · 

7. Mr. Wi-en -is concluding a teacher's book ·on physical culture to embody
the principles·and schemes of exercis� sketched above, and it will soon be published 
by Messrs. ·Longmans Green and Company in their" Practical Education Series." � 
Mr. Wren has no doubt that such of the deputed teachers as are • capable, 
intelligent and enthusiastic; will be able _ to organise the system in their schools 
before the book appears,· while those· who cannot �o this will at least be able 
correctly to interpret �he exercise plates ·and letter-press to their colleagues, and 
prevent any misconception as ·to the performance of a movement. 

· 8. 1£ this ·experr�ent pfoves a succe�-and there __ appears to be no reason
why it should not�we ·may hope before long to find the dry bones of drill vivified 
into a live and' rational physical ·culture. The schools scattered over the length 
and breadth of the country will form a conne·cted series of centres whereat the 
youth of the nation will develop simultaneously their mental and physical' 
endowments .. The results ni�y not_ become·visible in our time, but Government 
are confident tlrat a valuable reform, that will bear fruit in the future , in the 
shape.of health and a greater immunity from disease, has been initiated quietly 
and unostentatiously but none the less effectively.· 

EDUCATIONAL DEPARTMENT. 

Bombay Castle, 27th December, 1913. 

Forwarded to-
The Commissioner in Sind, 
TheCommi!lsioner, N. D.,

. The Commissioner, C. D., 
• The ½Oll}missioner, s. D.,
The .Director of Public Instruction, .
All ·collectors, including the Collectors in �ind and the Deputy Coqimissioner,
. · · · Upper Sind Frontier,
The Editors' Tables and Editors of Newspapers,
The Oriental Translator to _Government,

.Jhe Separate Department {for the reading room for the Members of -the
Legislative Council),

The Non-official Members of the Legislative Council,
All Registered Libraries.

J. L. RIEU,
Secretary to Government. 



CHAPTER II, 

BBIE:r DESCBIPTION OP KAlicHt. 

1:· ! Karachi the cspital_ · and the chief city of the province o_f Bind 
. is situated nearly at the apex of the Arabian Sea Sootion 1. in 24°·27' N. Latitude• and 66°·58' E. Longitude. 

It is tbe third in importance of all the sea-ports of British India and is the 
natural outlet of the trade for Sind and Punjab. It is the sea-board terminus
of the great railway system of the North-West,:as far a!t Peshawar In the'north
and round to Delhi in the east, The present importance of the port is due to
its being the nearest point of disembarkation, beil)g 200 miles· nearer to Aden
than Bombay, and may in. future becomEJ the point of junction .of the main
lines of railway to Europe. · · 

2, Phgaical aspecta.-The area within municipal limits. �omprises. nearly 
7 4 square miles and includes large areas . of waste. and dry landir and rocky 
grounds, absolutely·useless, and covered at certain seasons only by water. The 
aspect of the surrounding district is hilly' excepting that bordering · on: the 
sea. Ranges of hills, lofty and barren, are found running .from north to south 
with deep wide valleys between. After heavy falls of rain these afford
good pasturage. . . 

' 
The area of Karachi, qu4 town�is much more limited, being only 5 square 

miles, and is in the shape of a triangle with its apex at the Custom House and the 
base formed by a line from the Cantonment Station to the Government 
gardens. Kiamari, with it.s long line of wharves, forms an entirely. separate 
district, separated •from the mainland by a narrow creek (the .China creek), 
the village being two miles away from the city. Manora, Baba and Bhit are 
islands facing the long line of wharves and have constant communication with 
the mainland across the basin, On the north and the west a shallow break• 
water spreads out, through which runs the one river "Lyari" and a number of 
·creeks connected with it. When heavy rain falls in the hills, the river flows 
with water ; but this occurs only for a few days of the year and generally it is 
perfectly dry. The creeks are �ringed with mangrove bushes, and drain the 
m,arshy ground and mud flats which are covered with water at. high tide .. 
�he tidal waters of the creek have a scouring effect, and some of the mangrove 
ewampe are almost entirely submerged twice a day. · · 

8, Hydrography.-The canals of the district are all in the Indus Delta 
which extends from Ghizri to Ghar, 125 miles distant. The supply of water 
to the city is obtained from two wells on the Malir river 16 milii• a'l'{ay, , 
and is thence conducted by conduits into a distributing reservoir, The tanks·•"' 
in the city are all filled up. There are 271 wells in the city, ii.one being 
found in the Civil Lines and at Kiamari which is the harbour proper. There 
are 230 wells i� �he Lyari division which is a suburban village extending 
beyond the Lyar1 river. 

4. The town is not much above the mean sea-level, the greater part of it 
being from 5 to 7 feet above that level, while the Civil · Lines are from 10 to. 
30 f�t upwards, The marshy areas to the west of these and beyond Queen's 
Road are low-lying waste lands where the sea-water rushes in at spring tides 
and forms shallow pools, 

Ii. Tu r,egetatiots is oharaoteristio of a rainlese climate, � atmosphere 
and a aandy soil impregnated with salts. Babul and milkbush are only seen 
and there are no jungles round ab�ut. There is little natural undergrowth. A 
great portion of the land on the east side-the Garden quarter-is under 
cultivation, a majority of them being ma.rket gardens, 

1, Climatio data,-The climate of �ohi resembles more nearly that 
Seoti II of Bombay, in temperature, humidity and equability.: on • The average mean annual temperature is 77'fl0 J!,, 



.January being the coldest with an average mean temperature of 65'9° F., and 
June the warmest with an average of 87·6° F. The months from April to 
October show a mean maximum temperature of 89° F. and the months from 
November to Maroh a mean.maximum of 75° F. (Table 1-page 30), 

2. Phe rainfall, is slight and precarious ll.Ild is not confined to the
usual monsoon season of Bombay, 'Diz., June to October, but often happens 
in December and January. Nor is it ever a one long downpour, Excluding 
the last two abnormal years, the average annual rainfall varies from: 5 to 
7 inches. The rainfall being slight, only two seasons can be said:.to exist, 

·The months of December and January are characterised by strong dust
storms. . 

The following table shows the annual rainfall for the last 11 years:-  

Number of Number of 
Year. rainy Inches, Year, rainy Inches. 

d•ys. days, 

1902 ... 10 10·99 1908 .. . 7 '€•46
1903 ... 8 4di8 1909 ... 8 7·09 
1904 ... 7 4·63 1910 ... 10 l2·G3 
1905 . ... 9 3·31 1911 . .. 10 4·94 
1906 ... 10 6·92 1912 ... 8 8·17 
1�07 ... 10 

I 
7·75 

An important work was carried out in the diversion of the main branch 
of the Lyari river, a stream which, though dry for a great part of the year, at 

· times descends with an extraor dinary velocity and volume. Sorlie portion rushes
• into the town and remains for a fortnight after in pools till it dries.

3, Humidity, efo,-The atmosphere is generally dry from November to
March, when the lowest relative humidity of 56 occurs in December.. During
November, December and January it remains fairly uniform till it reaches its
maximum of 84 in July, when the monsoon winds begin blowing, The south­
west winds prevail during 8 months of the year and this added to the low
situation of the town and stagnant pools in the break-waters that surround it,
make the climate humid and moist. 'rhe wind blows from ·west-south-west

· and its maximum velooity of 21 miles per hour .is attained in June or July. By
November the direction changes to North-East and then to Ngrth-West. The
roads in the town lead straight from the harbour, and there are also very
large open areas. The houses are mostly two-floored, All these co[llbi.ne
to make the wind acutely felt in almost all parts of the town. (Tables 2 

·�� 

. 

1, .Population,-The population of Karachi according to the census 
'S ti 8 of 1911 iij 169,270, including 11,394 souls residing inec on • Cantonment limits, showing an increase of 43,E63 

over that of 1901. This large number is· very unevenly distributed over 
different areas. 27,810 are located in the small area of 217·24 acres between 
13under Road, Napier Road and Lyari River; the density of the population 
being 128·02 per acre, The Lyari quarter acoounts for another 32,(J00 on an 
acreage of 919; the density being 34·79 per acre. 'l'he next two in point of 
congestion are the Runchore with 17,0(JO and Garden Quarter with 12,00Q. 
That is 8/5th of the total population is )ocated in. that portion of olcl. Karachi 

'beyond Bunder Road. Kiamari and the Ha�bour account for only 8,000. · . 
2. Karachi, fifth in 1901 and fourth now among the towns of the Pr�

,sidency, has increased 38 per cent. in spite of plague whioh has olaimed nearly 
!5,00U victims. There are 39 industrial enterprises in the city, employing �
total of 4,000 artisans. The most important are the Port 'l'rust Engineering
and the 'l'ramway Company's shops.· '!'here are 5 111etal working establishments,
8 grain mills, .8 quarries, 3 tannerie�; besides a few printing _presses, bulk oil

. oompa�es, c.oach buildhig and thread factories 11-nd one bone mill The
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city's phenomenal growth, much in excess of any other city in the province, 
is due to its activity as the outlet for the Punjab and Sind harvests, and the 
growth of its ocean-borne trade. (Tables IV and V.) 

1. The Maritime Trade of the Proi,ince Qf Sind.-The trade dealt with in
. the attached figures is the sea-borne trade of the

Section 4• Ohief Port of Kar1fohi with the foreign countries. 
The total value of imports for the year ending 31st March 1912 rose to 

.1,671 11!.khs, an increase of more than 18 per oent. on the year immediately 
preceding. Molasses, metals, kerosine oil, yarns and piece-goods account for 
the principal increases. The total imports in the articles of food and drink 
amounted to 317 lakhs, out of which sugar alone account for 266 lakhs, the 
following being the countries from whence it was imported :-Java, Mauritius, 
Austria, United Kingdom, Persia, Germany, Egypt and Hongkong. 

The foreign export rose at the same time to 2,495 lakhs, showing an increase 
of over 9 per (lent, on the preceding year. The principal increases occur 
under grain, cotton and hides. The total exports in articles of food and drink 
amounted to 1,520 lakhs. 

Statement showing in tabular form the sea-borne foreign trade ·of Sind 
for the five years 1907-08 to 1911-12 :-

1907-08- 1908-09. 1909-10, 1910-11. 19p.u, 

Rs. Rs, Rs. Rs, Rs. 

Total imports in lakhs ... 1,290 1,594 1,341 1,419 1,671 

Total exports in lakhs ... I 1,825 1 869 2,241 l 2,2:.1 2,4'95 

2. 'l'he amount of foreign snipping entering this port during 1911-12
was 960,000 tons representing 667 vessels and .that clearing was 1,100,000 
tons representing 607 vessels. Among the steamers which ehtered this port 
were in addition to the large number of British ones-German, Austrian, 
Norwegian, Greek, Swedish, ete. · 

, 
8, The total trade with the East amounts to 223 lakhs, Java leading'an 

easy first. 'l'he following countries also contribute :-The Malay Straits;· 
Australia, Hongkong and China, Japan, Borneo, Phillipines, Pacific Coast of 
the United States of America and Mexico. 

The coasting trade carried on by native sailing crafts is not negligible and 
includes most of the ports on the west coast of India. 

1, Municipal .tldministration.-The Municipality is constituted under the 
8 . 6 l3ombay Act of 1901. At the head of the Municipal ect.io• • Administration of the city is the Municipal Corpora-

tion and its managing committee. The Corporation ls composed of 36, made 
up of 24 elected and 12 nominated Councillors. During the year 4 were officials 
.and 32 non-officials or 11 Europeans and 26 Indians, 

With the Corporation lies the power of the purse, and under the Aet it is 
incumbent upon it to provide for the execution and maintenance of drainage, 
water-works, conservancy, reclamation of unhealthy localities, birth and death 
registration, measures for checking and preventing the spread of disease 
maintenance and regulation of markets and slaughter-houses, and has power; 
to control publio stretits, prim�y sohopls, vaccination, public hospitals and 
dispensaries. 

The entire executive is vested in the Chief Officer, who is also the Chief 
Engineer, and under him are the Engineer and the Health Officer. 'The revenue 
of the Corporation is obtained from a tax on houses, lands, town duties and 
octroi dues, wbeel-�ax:, oonservll,Dcy nnd water-rates vaccination fees. 

H SU5-2 
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'Ihe tcttal income for 1:}11-12 was Ra. 16,33,109, the ir.cidence of taxation 
being Rs. 5-9-11 and the inciden.oe of income Rs. 11-10-0. The tot.al e:s:pen• 
diture in the same period wall BB. 18,59,314-10-0. 

2. 'Sanitation.-The Public Health Department of the city is under the
control of the Health Officer assisted by one Chief Inspector and four Sanitary 
Inspectors. For administrative purposes the city is divided into four divisions, 
one in charge of each Inspector. They are responsible both for conservancy and 
sanitary works in their respe.ctive divisions. Each of them are in turn assisted 
by Sub-Inspectors in charge of scavenging and halalcore service. 

The Inspector is a man of experience only and :no qualifications. Du.ring 
the previous year, three coolies and one mukadum .under an Inspector were 
told off to abolish or disinfect the breeding places of mosquitoes in Civil Line! 
and Frere town, with questionable results. The cantonment has a separate 
mosquito brigade. 

The following is the staff engaged for the work in. the city :-
1 Chief Inspector. 27 Mukadums. 
4 Inspector,. 5 Trip cbeokem 
8 Sub-lospectore iu charge of scavenging. 226 Halalcores. 
6 Sub-Inspectors in charge of ha!&lcore. 270 Sweepers, coolies, ow.

During the year 1911-12 Rs. 73,488 were spent in Public Health Depart­
ment, Rs. 29,125 on hospitals and dispensaries, and Rs. 10,48i on plague 
and c])olera preoautions. 

3. Water-supplg.-The water-supply is excellent in quality, but in­
sufficient in quantity. The outlying quarters are practically dependent on wells 
for their water-supply. The wells at Malir and Dumelotte provide the required 
supply at Karachi. The domestic consumption of water per head works out 
at 14·4 gallons per day. In some places where the supply is good it is about 
20 gallons per day, but in other places it does not exceed 5 gallons. The 
pressure is very low, necessitating the use of hand-pumps and cisterns in certain 
houses, w bile the rest, store it 111 they can in small receptacles. Most of the 
houses have a publio stand-pipe in common, from which theyhaveio fetch it, 
and the flow from these pipes is often intermittent. The capital expenditure 
incurred so far hb.s been Rs. 18,51,880. 

4. Drainoge.-The whole of the city, except the Civil Lines, Kiamar{ and
the Lyari suburb, is drained on Shon.e's ejector system and gravitating drains. 
There are 13 of these ejectors at work. The quantity of the sewage is dealt 
with at the sewage-farm, two and half miles from the city and ip.ves good 
satisfaction. The Civil Lines and Kia.marl are snppli6d with catch-water pits, 
one or more for each house, from which the foul water is regularly carted 
away. The Lya.ri cannot even boast of these, and the waste water is somehow 
let out of the house and allowed to dry. 'fhe drainage system has not been 
extended to out-lying quarters, because of the great distances from house to 
house. The capital expenditure on drainage works amounts to Rs. 18,76,790. 

1. Vital atatistics.-The following table gives the recorded number of
. deaths against recorded plague mortality, male and 

1006-07 
l 907,0II
1908-09 
1909-10
1910-11 
1911-12 

Section 6• female deaths, and the death-rate of each:-
. 

Total 

IT-
Total numbel' Death- numbtr Male Dealb- Female 

Year. plague of rate per of popul6- nte per 
deotha. murtallty. de&•be. 1.000. male U.on. 1.000. 

deatha. 

•M ·- 2,S85 6.288 67·88 s;sss Gl!,779 64'07 2,888 
... . .. 1.380 6,496 49·93 J,906 . .. 

f6·17 2.lil!O
... ... 2,547 6,� 6'1"72 8,287 . .. 62-36 :B,_669 
... . .. 2,06\l 6,168 47•66 9,863 . .. 

46·60 2i905 
·- ... 1,681 6,916 S6iM, 9.986 88,006 ss·ss s.,m 
·- ·- 2,768 6,688 64,•56 s,GSS ... 6l•Sl !,9$0 

Female 
popola-
uon. 

4S:J865 

li9.S20 
·-

Deduoting the reoorded plague mortality from the total number of deaths, 
the true death-rate is 2.4·58 per mille for 1910-11 and 26·83 for 1911-12. 
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The following return gives the total deaths recorded under different 
beadings with the calculated death-rate against each :-

1911-11. 1910-11, 1909-10. 

Oa.uae• of death. 
Numbe? of Death-rat. Number of Death-rate Number of Death-rate 

deaths. per mille. deaths, pu mille. deaths. per mille. 

Fever ... 628 564 668 4·51 696 6·40 
Small-pox ... 11 007 24 0·16 12 0·11 
Cholera ... 9 o-o� 38 0·36 ... ... 

Accidents ... 31 2·20 23 0·10 20 0·18 
Stomach and bowel 

oomplaints ... 128 0•83 83 0·56 88 0·80 
Plague ... 2,768 18·71 1,681 11•86 2,069 19·041 
Other causes ... 2,818 19·05 2,799 18·92 2,283 �n-01 

'l'be total number of births (exclusive of still-born) recorded in 1910-11 
was 6,563 and the birth-rate is 52·89 per mille. The infant mortality for the 
same period being 225 per 1,000 infants born :-

Birth-rate 
Year. Number of births. por 1,000 of 

eenaua population. 
C8lllua population. 

-

1906-07 ... ... 5,432 49·99 108,654, 
1907-08 ... . .. 6,070 65,87 ... 

1908-09 
... ... · 6,336 58·13 ... 

1909-10 ... .. 6,083 . 55·99 ... 

1910-11 ... ... 6,553 44·31 147,876 
1911-12 ... . .. 6,279 42·46 ... 
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CHAPTER III. 

THE MOSQUITOES OP KARACHI. 

The present survey was started about the 27th of August 1912 and includes 
a period of nearly six months. The order of examination was-The Civil Lines 
and Frere Town, Cantonment limits, Kiamari and Harbour, Manora, Baba and 
13bit islands ; then all the portion to the north of Bunder Road and last of all 
to the south of it, There were no rains during the period. The investigation 
included the survey of all the Culicid Fauna, but for purposes of this report, 
that of Stegomyia Fasciata (S. F,) will be treated separately. 

• The method of in'DeBtigation was to examine all possible collections of
water for larvm and hatch them out in the Laboratory. A net· of muslin was 
always used and passed round the edges of a tank.; or t,lie contents of a gharra 
were emptied through it, and the washing of the invert� net was followed. as 
a-routine measure, For wells a similar net was let down by means of a rope.

., 

Breeding places.-A detailed consideration of all the breeding places met 
. with during the survey, indicated that the vastSection 1• majority of them are artificial, and differ with the 

class of people residing in the locality. 

1. The Harbour and Kiamdri-The railway occupies a good deal of
space oa Kiamari and in connection with these there are a number of offices, 
godowns and bulk-oil installations. There are no docks, but a long line of 
wharves extends from one end to the other. The whole of the area is I¼ square 
miles. A village built on model lines by the Port Trust forms a small part 
only of Kiamari. 

(a) Of the permanent breeding places-there were masonry tanks for
garden and other purposes, stand-pipes and the drains from these ; and in 
the village 4 cattle troughs and cess pits to every house, imperfectly covered 
by wooden boards. There are no wells ; excluding the cess pits and drains 
there are not more than 125 of these. Along the line of wharves and in 
harbour limits, the total number of permanent breeding places is 17, 
excluding the big tanks in connection with the steam power-house. • 
Disused troughs, tinpots and holes in the machinery in the harbour were 
all dry. 

· . I.-S. Fasoiata were found in none of these except in six wooden
tuba which are semi-permanent fixtu·res,

IL-Anophelines in three garden tanks and the water-logged areas 
about them. 

III.-Culex found only in oess pits and 2 cattle troughs. 

{b) Of the temporary breeding places are the gharras, i, e. earthem 
drinking water-pots, antiformicas and tubs. 

I.-S. Fasciata �were found in 80 per cent. of the houses in the 
village. 

2, Manora differs from the above. There are 7 wells about 12 feet deep 
which contain brackish water; 4 tanks of 80 feet diameter hold the telegraph 
oables, and though cleaned every ei�ht days, were still found to harbour larva, 
of A. Rossi, The water-supply is limited, and is "brought over from across the. 
harbour and stored in mosquito-proof cisterns. There are no garden tanks and 
the cess pits were free from any kind of larva, :-

J.-S. Fasoiata found only in gharras of four bungalows on the 
south side while the servants' quarter on the north side showed them
as usual, ·· 

II.-Anophelines-in Swells and 4 telegraph tanks. 
III.-Culex in few oess pits on the south side. 

B 305-8 
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3. Baba and Bhit Island, are fishing places. There are no perm anent
breeding places here, except t he west shore w hioh is an extensive mangrove 
swamp affected by th'3 tide twice a day, 

1.-S. Fasciata found in gharras. 

II and Ill-Anophelines and Culex, nil. 
4. Skippin!J.-The natfve barges on the native jetty and Ghas Bunder

are of three kinds :-(1) those plying on the coast of Sind are light in 
structure and have a small tub or two for their water•supply; (2) those that 
ply between the adjacent ooast-ports of Cutch and Mandvi and Veraval are 
somewhat heavily built and carry small casks sufficient to carry a supply for 
8 days at t he most; (3) are vessels coming from over long distances,• i. e. 
:Mala.bar, Ceylon and Persian Gulf; these carry wall-like wooden casks over 
12 feet deep and had a narrow opening on top with a very badly fi.ttin"' cover. 
The water carried in thfe was taken up at the initial porf; of call.

0 

I.-S. Fasciata were foupd in (1) but with difficulty in some er" 
those of (2), while all attempts to examine those of (3) were futile, 
because of the nature of the cask and th e small hole on top. 

The bilge water in not one, showed any kind of larvm. This water was 
very foul from being mixed up with all kinds of stuff, and often emitted a 
hydrogen-sulphide odour. 

• III.�Culex, nil,

No other species of Stegomyia was found.. 
The city has been divided into 22 quarters for the purposes of the Munici­

pality. For the better elucidation of the breeding places and further to 
facilitate the work of prevention, I have grouped the several quarters into three 
parts A,. B and C. Each or these has several characters in common and 
stand out as distinot types from the rest (i,i�. Table IV-A). 

Group .A.. 

1. The Civil Lines.
2. Frere Town, etc.
a. Railway and Queen's Road.
4. Serai.

9. Old Town.
10. Napier.
'11. Market, 
12. Bunder.
13. JaiL

18. Lyari.
19. Machi M eani.
20. Kiami.ri.

Grwp B. 

Group C. 

5. Ramhaugh.
6 Preedy.
'1. Ganlen.
8. Ghizree.

1,. Runohore. 
15, Ramswami. 
16. Soldier Bazar,
17. Sadar Buar,

:ll. Manora, Baba and Bbit. 
22. Sbamspir, eto.

• 

, Group .4. is characterised by well-to-do residents having houses with 
gardens and big compounds, out-honses and stables. 

IS. In the European quarter, •• e., the Civil Lines, Frere Town Railway and 
Queen's Road as al.so the portion included within Cantonment limits, masonry 
garden tanks and mud channels or brick-work channels from these to various 
parts of th e garden and catch water pits by far predominate. There are no 
wells and no municipal drainage. There is an extensive area of low marshy 
land near the road to Clifton, and another to the west of the Commissioner's 
compound; these are very !!parsely covered with low bushes and weeds and 
show incrustation of salt on the surfaoe. The effeot of the spring-tides is felt 
here ; the water stagnates and the puddles, which are shaded by weeds, etc., 
harboured numeroUB larvai of• anopholines in Septembei:. Latterly they were
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PaNilr: 
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TABLE 4-B. 

Tolf!I Number·acco'rding "to Groups. 

Area in-.cn!II. f 
Number Total.; of occupied 
b011S08, Populatiau. 

Dedli'J't,,r· 
...... 

2,5''14·15: 
'' 6,668 , 31,821::. 12·25 ... 

680 93 '. 13861'. 59,145· 88-�3... • 

... 1,270 22 1 

' 10,904, 49,545 

Total' 
... , 4,46530 81,433, 140,-511' 

. 

Pop11Zatio,, according to race in 1911.

... 

... 

... 

... 

... 

... 

...

... 

... 

•lla!e,.,

38,996 

38,582 

2,434 

981 

434 

599 

1911-1912' 

Females,, 

1910-UlL 

81,548 

23,846 

1,524 

931 

218 4281'

89-05

•••••• 

Total. 

62,428 

3,958 

1,912 

a,1 

1,022 

19()9.)910. 

a.a- of 4-lb, .. 
' . -

Deatti Number 

dcat.bs. 

Fever ... ... 828' 

Small-pox 1 ... ... 11 

Cholera ... . .. 9 

Aooidente ... .. Sl 

Stomach and Bowel oomplaints ... 123 

Plague ... ... . .. 2,76R 

Other or.uses ... ... l!,818 

nn, per 
1,000. ' 

. . 

5·64'

0·07 

0·06 

2·20 

0-83 

18·71 

19·05 

llumler 
of 

d,aU,.. 

668" 

24 

88 

23 

83 

1,681 

l!,799 

Death 
-per1,000

' 

. .

4·5i· 

0·16 

0-85 

0;15 

0·56 

11·36 

18·92 

801'B4Y& l"lUla&D &r ZH1. QllYKBJ:ill&Nr caNTBA.L f'U:SS. 

�amber 
of 

dath& 

,. --- .. ·--� 

69t r

12 

-
20 

88 

2,069 

2,283 

rate per 
1,000 

6·40 

O·ll 

0-00 

0·18 

0-18 

19·04 

l!l·Ol 
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