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PREFACE

TaE inguiry into malarial conditions in Bombay which forms' the
subject of this report was carried out during the period March 20th to

September 216, 1928, In presenting the report I wish to convey my

grateful thanke to the following gentlemen for thelr assistance durmg

the investigation : —

The President and Members of the Malaria Advisory Committee.

Dr. J. E. Sandilands, Executive Health Officer, Bombay.

Dr. J. 8. Nerurkar, Assistant to the Exzecutive Health Officer
(Malaria), and the staff of the Malaria Department, whose services
were placed af my disposal whenever they were required; and
especially to Captain G. G. Limaye, whose assistance in recording the
data of the Spleen Census of School Children was most valuable,

The Municipal School Medical Imspectors, who arranged the
programme for the Spleen Census. . '

Lieut.-Col. ¥. P. Mackie, LM.S,, Director, and Major 8. 8. Sokhey,
Acting Director, of the Haffkine Institute, for the facilitios placed
at my disposal there. :

Captain B, S, Clmlam, Medical Officer of the Development
Department.

Dr. P, A. Dalal, Medical Officer of the E. D. Sassoon group of

Mr. J. D, Pember, Superintending Engincer, and Mr, W, F. Webb,
Deputy Superintending Engineer of the E. D. Sassoon group of mills,

Mr. A. Hale White, Executive Engineer, General Works, Bombay
“Port Trust. )

Mr, J. A. Jones, Chief Engineer, B. B. & C. 1. Railway,

Major S. B, Mehta, Officiating Police Surgeon, Bombay.

Mr. J. F. Gennings, Director of Information and Labour Intelligence.

Mr. 8. K. Banerji, Meteorologist, Bombay.

Mr. W. Dillen, Acting Collector Bombay.
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I also wish to thank Sub-Assistant Surgeon Subedar J. D. Baily,
IMD., and Sub-Assistant Surgeon Jemadar Abdul Majid, L M.D., of the
Malaria Survey of India, who assisted me during the first 1} months and
last 4} months of the inquiry respectively.

* BouBax: G. COVELL.
September Slst, 1928. '
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CHAPTER I
INTRODUCTION

" Brief Description of Bombay

The City of Bombay, the capital of ihe Bombay Presidency and the
principal seaport of Western India, is ‘situated on the shore of the
Arabian Sea, in 18° 55’ N. and 72° 54° E. The land upon which the
City has been built originally consisted of 2 gronp of seven small
islands, which have been united to one another by means of cguseways
and breakwaters, forming the so-called Island of Bombay. Thiz is
really a misnomer, as it is now connected by causeways and railway
embankments with the larger island of Salsetté, which is itself linked
by similar means with the mainland.

The Island -of Bombay covers an area of some 24 square miles, and
consists of a low-lying plain, about 11} miles long by 3 to 4 miles broad,
flanked by two ranges of low broken hills. To the south these two
ranges are represented respectively by the promontories of Malabar Hill
and Colaba Point, which jut into the sea and partly enclose a large
shallow expanse of water known as Back Bay.

The hills on the island are all small, reaching on an average an
elevation of Little more than 150 feet. There are no rivers or permanent
naturs] streams ; but certain parts of the island, particularly the central -
and northern portjons, are subject to temporary flooding during the
Tainy season.

During the past 150 years many changes have been brought about
by the filling in of low-lying land and the reclamation of foreshore. At
the present time there remain in the island 136 acres of low-lying land,
of which 72 acres, situated for the most part in the neighbourhood of
Mahalakshmi racecourse, are below mean sea level.

There is no forest or jungle and but little natural undergrowth on
the island. The area under cultivation has progressively decreased
during recent years, and is eonfined to the northern half of the island.
At the present time about 400 acres are covered with toddy palms, whilst
grass farme and ricefields combined occupy soms 250 acres in all.

Climate

The chmaté of Bombay is warm, equable and humid. The average
mean annual temperature is approximately 80° Fah., January being
the coldest month with an average mean temperature of 74°, and May
the warmest with an average mean temperaturs of 85°. The wet season
usually beging in June when the monsoon bursts, and continues until
the middle or end of October. After the onset of the raind the
temperature falls slightly, but remains remarkably uniform, almost
within 1° of the mean of the year, until Obtoher when a shght. me
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2 Introduction

occurs. From October the temperature falls graduslly until Janusry,
after whick it rises again to the maximum in May.

The amount of the anrual rainfall shows considerable fluctuation,
the average being 71 inches. The maximum fall recorded in one year
is 114 inches, sand the minimum 33 inches. There are remarkabla local
variations in the amount of rainfall, eg, in the present monsoon
30 more inches have been recorded in the Fort than st Colaba.

The atmosphere is generally moist, the lowest relative humidity,
67 per cent., ocourring late in December. During December, January
and February it remains fairly wniform, but from then onwsrds it
gradually increases. With the fall of temperature which occurs in
June after the onset of the rains the relative humidity increases, and
the maximum, 87 per eent., is reached about the middle of July. From
then till September there i 13 little fluctuation, but about the mlddle of
October a somewhat sharp fall occurs. The diurnal variation in the
relative humidity is most marked in the dry season. In December,
when at 2 p.m, the humidity is only 55 per cent., at 6 a.m. it is 67 per
cent., but in July the respective figures are 84 and 90.

The prevailing winds vary sccording to season. During the monsoon
months the wind blows from the W.8.W. - The maximum velocity is
18" 8 miles per hour, and is attained in July. By November the prevail-
ing winds come from the N.E., but from January onwards the easterly
component gradually disappears, and is replaced in March by a westerly
one. About the mddle of May the northerly component is replaced by
a southerly one, and from then onwards south-westerly winds increase
in strength to their maximum in July.

Various climatic data for 2 number of years will be found in
Appendix A.

Population

At the Census of 1921 the population of Bombay was given as
11,75,914. Tis composition is peculisr, & considerable proportion of
the inhabitants being made up of persons of the labouring class who
visit Bombay in search of employment during the dry season., There
ars in addition people who come to the City for business or other
purposes, remaining for a year or more, whilst a third category is made
up of visitors for short periods, fravellers by rail or steamer who are
constantly arriving and departing, the crews of vessels in the harbour,
and pilgrims who pass through on their way to Mecca.

In 1906 rather more than four-fifths of the total population were
concentrated in the southern half of the island. Since then the
Pproportion has shifted considerably, the number of persons living in ¥
and G Wards baving almost doubled; but the latest figures available
ehow that even now 70 per cent. of the inhabitants live in Wards A, B,
C, D and E, which comprise rather less than bhalf the total area of the
island. Figures showing the density per acre of population in the
various Sections of the island in 1906 and 1921, the population of the
different Sections in 1906 and 1921, and the qstumted Populatmn in
1927 are given in Append;xB i
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The following Table, compiled from the Census returns for 1921,
indicates the various places from which the population of Bombay is
derived :—

Birth-placea Numbers
Bombay City .. 1,87,652 .
Bombay Presidency, other tha.n ahove 7,64,350 j
Other parts of India .. .. 2,03,785
Other Asiatic Countries -.. . 8,891
Europe ‘e .. .. -10,334
Africa iy . 462
All other Oountnes - ‘e 440

Total .. . 1115914

Qut of the total population, those born in Bombay formed 16 per cent.,
those born in other parts of the Bombay Presidency 65 per cent.
and those born elsewhers 19 per cent. Of those born in the Presidency
excluding Bombay City, nearly one-third came from Ratnagiri Distriet,

The percentage distribution of the population of Bombay by religion,
compiled from the Jensus figures from 1872 to 1921 is shown below :—

Religion “for2 | 1881 | 1891 | 1901 | 1811 | 1921

Hindu 633 | 653 | 661 | 666 | 67-8 ; 71-2 -
Mohamedan 21-8 | 2056 [ 18-9 | 20:1 | 183 | 157
* Christian 54 | 56| 65| 58| 58 | &8
Parscs o 63 | 62 | &8 | 60| 52| 45
Jain 23 | 22| 31| 181 21 [ 20
Jew b e 06 08 0-7 | -06
Othera 01 .. - . 0-1 02

Tt will be noticed that the percentage of Hindus has shown a steady
increase, that of the Mohamedans and Parsees has decreased, whilst the
proportion of the other denominations has remained remarkably
constapt,

Occupation

The Cotton Mills afford the principal source of employment in
Bombay The industry dates from the year 1854, when the first
spin.ning factory was inaugurated. By 1905 the total number of mills
in operation was 82. This fizure vemained the same in 1925, as although '
nine more mills had been erected in the interval an equal number had
for various reasons been closed down.

At the 1921 Census 7,16,969 persons in Bombay were returned as
workers, and 4,59,945 as dependents, Of the workers a total of 3,03,777
were retirned under the heed of *‘ Industries, ”’ of whom 1,59,690 wera
clagsed a8 textile operators, The number of hands employed in the
cotton mill industry in 1921 was 1,46,000,

MO ¥ 10—Ila



4 Introduciion
Wapes

The average daily esrnings of the mill-hands in 1923 were stated to
be as follows :—

Ra, a. p.
Men .. .. . 1 7 5
Women .. - . 012 5
Children .. v .. 0 12 3

As regards other occupations, coolies employsd in heavy work receive
Rs. 1-2 to Rs. 1-4 per day, sweepers Rs. 19 to Rs. 23 per month,
skilled workmen such as masons and carpenters Rs. 60 to Rs. 20,
boatmen Rs. 20 to Rs. 25, office peons, chowkidars and messengers
Bs. 23 to Rs, 25. Clerks receive Rs. 50 to Rs, 75, and the more highly
paid Rs. 110 to Rs. 160,

Price of Faod

As was pointed out by Bentley, fluctuations in the price of food-stufis
involve very serious hardships to the poverty-stricken lower classes.
The average prices of the four principal food-grains used in Bombay
during the last 16 years are given in Appendix C.

The prices of grain remained fairly constant from 1912 to 1918, when'

there was a sudden rise, The famine of 1918-1919 was one of the most

_extensive and severe on record, and it was followed by snother in 1920-
1921 which though not so widespread was very serious. There has been
a slight recovery during recent years, but the prices of food-stuffs are
still very much higher than they were at the time of Bentley’s ingniry.
On the other hand, wages have Likewise greatly increased and it seems
probable that they have at least kept pace with the increase if the price
of food.

Cost of Living
In 1921 an inquiry was held by the Bombay Labour Office into
various points connected with the cost of living among the working
classes, The results were based on the examination of 2,473 family
budgets. Im the case of the families dealt with, the average monthly

income of the family was Bs. 52-4-6, and the percentage expenditure on
the various items was as follows :—

Food ‘e 56-8
Fuel and Lighting 7-4
(lothing . . 96
House Rent e .17
Miscellaneous Expenditure 185

100°0

It was found that 47 per cent. of the families were in debt to money-
lenders, the average indebtedness extending to am equivalent of
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21 months’ earpings. The usual charge of the money-lenders was
75 per cent, per apnum, but in some cases this was grestly exceeded.

There it no doubt that a very large proportion of the working
classes, who form the majority of the inhabitants of Bombay, exist
under conditions of great poverty.

Overcrowding ;

This has been a very serious problem in Bombay for many years,
but it was not until the outhreak of bubonic plague in 1896 that serious
efforts were made to relieve the congestion. The Bombay City
Improvement Trust was created in 1898 for the work of making new
streets, opening out crowded localities, reclaiming lands from the sea,
and constructing sanitary dwellings for the poor and for the Police,

By 1920 the Improvement Trust had provided 21,387 new tenements
as against 24,428 tenements demolished, and the Municipality had
provided 2,900 tenements for its staff. .

However, the work of the Improvement Trust and Municipality failed
to Leep pace with the requirements of the City. In the report of the .
Labour Office inquiry shove referred to it was stated that 99 per cent.
of the working class families lived in single rooms, the average number
of persqns per one-roomed tenement being 4-03. According to the
Census fignres of 1921 there were at that time in Bombay no less than
135 instances in which a single room was ocoupied by six families or more.

In order to cope with this situstion, a scheme was evolved with the
object of providing 50,000 one-roomed tenements for between 200,000
and 250,000 people. - : :

The tenement buildings erected by the Improvement Trust, Munici-
pality, Port Trust and other public bodies are constructed on, sanitary
lines, and are usually well lighted and well ventilated, Most of the-
modern buildings are of reinforced concrete.

Unfortunately, these buildings do not appear to be favoured hy the
people for whose benefit they have heen erected, who prefer to five in
their present overcrowded and insanitary surroundings. Hence, whilst
overcrowding is present to an almost incredible extent in certain quarters
of the City, where there resides a population the density of which exceeds
700 per scre, there are in the more northern part of the island wvast
blocks of tenements as yet unoceupied.

Waler Supply

Until 1866 vhis was drawn from wells only. - Since that date four lakes
have been constructed outside municipal limits and connected to the
City by means of pipes. The largest of these is Tansa, which contains

/35,000 million gallons of water at the end of the rainy season. The
construction of the last line of pipes has now been completed, and the
average daily supplv per head of population at the present time is
50 gallona.
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Vital Statislics

As was pointed out by Bentley, the peculiar features of the population
of Bombay render any deductions based upon the mortality rates of the
City of but little value. The chief source of fallacy is supplied by the
extraordinary fluctuations of the population slluded to above. Bentley
estimated that the influx of people during the dry season and their
subsequent exodus before the rains affected on the average from 15 to
25 per cent. of the population present at the Cemsus, which is taken
at about the end of March, He further pointed out that this influx
and exodus is not by any means constant from year to year, depending
ag it does on the verying economic eonditions and demand for labour in
the City and agricultural districts respectively.

© At first sight 1t teerns strange that such large numbers of cultivators
can leave their fielda for so long a period of each year, The reason is
that in Ratnagiri District, from which most of them come, there is only
one crop during the year, for during the remaining period scarcity of
roin prevents the raising of a second.

Infantile Mortality

 The figures Tepresenting the infantile mortality in Bombay would
-guggest that this is excessively high, the average for the years 1921 to
1925 being 447 per 1,000 of recorded births, As has been pointed out
by the Executive Heslth Officer, this figure is certainly much too high,
owing to the fact that the number of births registercd coes not represent
the actnal numbers of infants in the City. Many of the women retumn
to their mative villages for the birth of their children: whilst a
congiderable number of births occurring in the City- itself are not
registered.

Even so, the actual mortality is very high, and is considerably greater
than that of the Presideney as’a whole. Overcrowding is no doubt one
of the chief contributing causes, and it has been showm that in Bombay
the proportion of deaths to births varies inversely as the number of
rooms occupied by the parents. In addition to this, the Executive
Health Officer in his report for 1926 attributed the bigh rate in a great
measure to the effects of malaria, which is a recognised cause of high
infantile mortality wherever the disease is prevalent in o masrked degree.

Causes of Death

Reference to the Annual Reports of the Executive Health Officer for
the pact ten years shows that Diseases of the Respiratory System cause
the highest death-rate, the average of the years 1916 to 1925 being 14 -85
per 1,000 of the population. Congenital Debility and Diseases of Early
Infancy constitute the next most fatal group, whilst Malayia and ** Ague
and Remittent Fever ™ occupy the third place, wmh a combined rate
of just over three per thousand.

Further information on the subjects dealt with in this chapter will

be found in the works mentioned in the Listof Referencesto Literature,
Nos. 4, 14, 15 and 28.



CHAPTER Ii
THE HISTORY OF MALARIA IN BOMBAY

Malaria in Bombay prior (o Bentley’s Investigation

It is probable that malaria has been prevalent in Bombay from very
eorly times, A number of references were cited by Bentley dating from
the year 1673 onwards, in which allusion was frequently made to the
unhealthiness of the island and to the prevalence of fevers.

It was in Bombay, in 1887, that Vandyke Carter, the first medical
man in India to confirm Laveran’s discovery of the malaria parasite,
recorded positive results in the blood of 13 per cent. of the cases of
“ malarious fever ” which.he examined. As Bentley remarked, this
figure represents only a small proportion of the cases actually harbouring
Parasites, ag Carter only noted the presence of pigmented organisms.

By the year 1901 it was generally recognized that malarial fever was
the cause of a very large percentage of the sickness in the City, and in
that year a commuttee consisting of 11 members of the Corporation was
appointed to desl with the question of the presemce of Anopheline
mosquitoes in Bombay. No investigation regarding the' prevalence of
malaria was undertaken, but the' committee recommended that steps
should be taken to destroy all kinds of mosquitoes.

In 1303 the Police Surgeon, Dr. 8. A. Powell, read & paper before the
Bombay Medical and Physical Society, giving the results’ of the
microscopic examination of the blood of 3,413 cases of fever in Bombay,
chiefly among the City Police. Amongst these he found malaria
parasites in 2,542 instances.

In 1906 a committee cowprising representatives of the Government
Medical Service, Sanitary Service and * mosquito experts,” members
of the Corporation and medical men, was appointed to inquire into the
causation and spread of malarial and other fevers ifi the City. This
committee sat from 1906 to 1908, and issued a report in which great
stress was laid upon the importance of plague, but' little mention was
made of malayia. '

Towards the end of 1907, however, complaints began o be made about
malaria in the neighbourhood of Frere Road in Fort North Section, and
there were also 40 cases of malaria reported among 200 members of the
Governor's bodyguard, who wera quortered in the lines at Chowpati,
at the base of Malabar Hill. ‘

During the year 1908 malaria in Bombay was very severe, Wards A
and B suffering the most seriously, especially the Section of Fort North
in the former Ward. In November of that year Captain W. @, Liston,
L.M.8., published » most jmportant paper in the Journal of the Bombay
Natura! History Society, recording the results of an investigation carried
out by himself and Captain F, P. Maclkie, IM.8,, in the neighbourhaod

T



8 The History of Malaria in Bombay

of Frere Road, adjoining the New Docks {Alexandra Dock). He
recorded that 80 per cent. of the children resident in that locality
examined by him showed enlargement of the spleen, and that 50 per
cent. were found to have malaria parasites in their bleod. His most
important observation, however, was the fact that 25 per cent. of the
specimens of Anopheles stephensi dissected by him were found to
harbour the parasites of malaria, This was the first occasion on which
this species had-been found infected in nature, and the discovery afforded
the clue to the causation and distribution of malania in Bombay,

Early in 1909 Captain A. G. McEendrick, I.M 8., was appointed as a
special officer to investigate the cause of the outbreak of malaria in the
City ; and a committee consisting of representatives from the Municipal
Corporation, the Bombay Port Trust, the City of Bombay Improvement,
Trust the G. 1. P. Railway and the B.B.&C. L Railway was formed
for the purpose of carrying out sny measures which might appear
necessary for the immediate mitigation of malaria.

Captain McKendrick commenced his investigation, and examined
more than 8,000 children in various parts of the City for splenic enlarge-
mepb, This officer was, however, recalled to duty at Coonoor in May
1909 and the conduct of the investigation was taken over by Dr,
C. A. Bentley. The latter carried out a systematic malaria survey of
the City during the next two years, and in Apnl 1911 submitted his
classical ** Report of an Investigation into the Causes of Malaria n
Bombay, and the Measures necessary for iz Control.” ,

Brief Summary of Bentley’s Report
The following are. some of the prmclpal findings of the report :—
() Conclustons.

() Whilst the Island of Boinbay is not, taken as a whole, very
malarious, thers are great differences in the incidence of the disease
in various localities. In the northern part of the island, which is
undrained and subject to” flooding in the monsoon, the spleen index
approximates zero* ; in the cemtre, though a little higher, it is still
very low ; it is only in the southern portion of the island that it shows
a considerable rise.

{+7) The areas most afected are Esplanade, Fort North and Mandvi
Sections. There is in Fort Noxth an area which has been adversely
affected by proximity to the New Dock works, but over and above
.this there is another and much larger area which is seriously affected
by a similar cause to that giving nse 10 a serious amount of malaria
in Dhobi Talao, s.e., the existence of hundreds of private house wells
breeding malana—cmymg mosquitoes.

_ (#4) The mosquito carrier of the disease in Bombay is Anopheles
stephensi. ‘The permanent breeding-plaees of this mosquito are chiefly
. wells, cisterns, fountains, and garden and other tanks. Sixty-five

*1 have heard it stated recemtly in Bombay that Bentley did uot investigate
malarial eonditions in the north of theisland. Thizia not correct; on the conirary,
he did so with particulaz care, snd examined no less than 8,409 children in Wards ¥
snd § for splemc enlargement.
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pet cent, of the total number of larve of this species found in Bombay
were in wells, the most favourable breeding-places being those situated
within houses. Where there are many wells there is much malaria ;
where there are few there is little malaria, mnless other special

breeding-places exist in large nurbers ; and where there are no wells .

malaria is wsnally reduced to & minimum. Temporary pools snd
collections of water only sppear to be infected when permanent
breeding-places of A. stephensi exist in the neighbourhood.

{¢v) The highest infection rate among Anophelines was encountered

-during the period July to October. The highest sporozoite rate
was met with in July 1910 during & three weeks’ break in the rains.

(v) The incidence of malaria among the population begins to rise
in the latter balf of July, and reaches its height during the months of
September, October and November.

{vi) There is no relationship between the annual smount of rainfall
and the incidence of malaria. On the other hand, the latter is
affected by the distribution of the rainfall, bresks in the rains being
favourable to the disease, The most malarious season in Bombay
coincides with €he period of highest and most uniform atmospheric
bumidity. : _

{vii) As regards the origin of the epidemic of 1908, the existence
of unrecognised centres of malarial infection in various parts of the

City, and a gradual and suspected increase of malaria in association -

with these centres was the primary cause of the outhreak, and
the determining factor was & combination of climatic, economic and
other conditions favourable te the spread of malaria,

(vi#i) Imported malaria is mot an important factor in Bombay;

the amount of malaria contracted locally is many times in excess of
that introduced from without.

(iz) The continued presence of malaria ia not due to the habits of
the ignorant masses of the population, but to causes for the mest part
within the control of the educated and wealthy property-owning
classes of the community. It is among the very classes who, if they
chose to do so, could eradicate autochithonous malaria from the
greater part of the City within a year, that opposition has been chiefly
met with.

b) Recommendations. .

(i) A Specisl Department should be created to be engnged solely
m mosquite destruction, under a responsible officer. The appoint-
ment. of sueh an officer’is the most important part of the whole
scheme, It is absolutely essential that one responsible official shall be
able to devote his whole time and aitention to perfecting the details of the
work, and seeing that it is properly corried out.

(¢{) The present law is entirely inadequate to deal with malaria
prevention ; until an enactment is passed laying down clearly and
inclusively that the breeding of mosquitoes in amy and every
collection of water is o breach of the law, and giving power to the
sanitary suthorities themselves to abate such nwsances, it is difficult
to see how mosquito breeding'is to be prevented in Bombay.
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{s4%) As regards breeding-places :—

(a) The construction of new open wells, uncovered eisterns,
fountains or tanks to be prohibited.

{0) Open or temporarily closed wells, cisterns, fountains, tarks,
garden tubs, barrels and vesselz for storing water to be registered
and licensed.

(c) Wells to be registered and either

{1) filled up, or :

(2) permanently covered, with a pump if desired, or

(3) Licensed, covered over with or without a trap-door, stocked
with fish and periodically inspected, or _

(4) in the case of wells situated not less than 50 feet from a
dwelling-place, licensed, kept stocked with fish, free from weed
and periodically inspected. _

{(d) Cisterns to be rendered mosquito-proof,

{¢) Large tanks to be kept free from weed, stocked with fish or
txeated with oil. If still found breeding, to be filled in.

(f) Garden tanks and fountais to be stocked with fish or .
completely emptied at fixed intervals, Failing this, to be filled in,

(4} Garden tubs to be covered, not fixed or sunk in the earth ;
if found breeding, to be removed.

(3) Large yards and compounds, open spaces and vacant building
Plots to be properly drained and levelled. Collections of machinery
to be stacked in such & way that they will not allow opportunities -
for breeding. Owners of empty tins, etc., to be compelled to take
due precautions, failure to comply with which should entail a
penalty.

Special measures were also advocated in the case of certain specifically
meantioned breeding-places,

Bentley concluded his report with the following remarks :—** The
problem of malaria prevention in the Cityis far more easy, as far
as natural difficulties aze concerned, than that to be faced in many other
places; not ouly ean malaria be reduced, but it can be absolutely
eradicated from the greater part of Bombay: and the expenditure
required is not only well within the means of the City, but would
amount to less than a tenth part of the loss oceasioned each year by
the disease.” '

The History of Malaria in Bombay since 1911

As the result of Bentley’s recommendations a Special Malaria
Department was created in April 1912, and Dr. K. B. Shroff was placed
in charge as Special Assistant to the Executive Health Officer for
Malaria. Bentley had proposed a seheme for the abolition of malaria-
carrying mosquitoes in A, B, G, D and E Wards only, for which he
considered the following staff  necessary :—H  Inspectors, 90
Sub-Tnspectors and 150 coolies, with 7 Sub-Inspectors and 35 coolies as
‘well-gangs, and 3 Sub-Inspectors and 12 coolies as fish-gangs. The staff
sppointed in 1912 consisted of 5 Inspectors, 38 Sub-Inspectors, 76 coolies
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snd 4 muccadams. Anti-malarial action was restricted to A, B, C, D
and £ Wards, each Ward being in charge of one Inspector.

In 1914 the services of one of the Inspectors and of § Sub-Inspectors
were dispensed with, and in the following year 5 more Sub-Inspectors
were discharged. In 1918 the Special Malaria Department was
disbanded, and the staff, which had dwindled to 2 Inspectors, 17 Sub-
Inspectors and 34 coolies, was distributed amongst the 7 Deputy Health
Officers. During the period in which the Department was in existence
the incidence of malaria in Bombay was greatly diminished, in spite of
a very considerable amount of apathy and even active opposition
encountered by the staff in the execution of their duties. ‘

As was to be expected, the abolition of the Department turned out to
be a short-sighted piece of false economy. The meagre staff remaining
naturally proved entirely inadequate to cope with the work of inspection
of wells, cisterns, etc., and in numercus instances the covers and trap-
doors were removed or allowed to get into disrepair, whilst in other cases
wells which had been hermetically covered were re-opened.

The incidence of malaria again began to increase, and in June 1922 the
heads of about 40 commercial houses in the Fort area sent in a petition
to the Corporation, drawing their attention to the serious increase of -
the disease in their neighbourhood, Complaints of malaria among the
staff of St. George’s Hospital, who had suffered very severely from the
disease in the 1908 outbreak, were again received, and it was even stated,
that one of the principsl reasoms for the suggested removal of this -
mstitution to another site was the amount of malaria existing in
its vicinity.

In 1923 the Special Malaria Department was reconstituted, with
the same numbers of staff as had been originally appointed in 1912,
Dr, Shroff was again putin charge. As was natursl, a very large:
proportion of the work which had previously been accomplished had to
be commenced over again. ' :

In the same year, as the result of the occurrence of outbreaks of
malaria amongst the crews of ships leaving Bombay in the autumn of
1922, Lieut,-Colonel 8, R. Christophers, I M.8,, was asked to investigate
the circumstances under which such outbreaks ocourred, In his report
be gave it a¢ his opinion that the most probable cause was the breeding
of Anopheline mosquitoes in the cisterns on the roof of St. George’s
Hoepital and other large buildings in the area adjoining the Docks. He
drew special attention to the importance of dealing with wells and
cisterns in the City, and also to the suitability of modern eonstructional
works to the needs of the Bomhay Anophelines, and laid great stress
on the urgent need for providing adequate legal powers to deal with
mosquito breeding, -

In 1924 malaria was again very prevalent in Bombay, and a number of
cases Once more cocurred amongst the crews of ships in the Docks, The
Port Health Officer, Licut.-Colonel W. Houston, IM.8., investigated
these outbreaks, and pubmitted a report in which he pointed out that

s
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on this occasion the cisterns om St. Geocrge’s Hospital could not be
blamed, as they had been kept under careful supervision. He considered
the outbreaks to be due to the diffusion of infected mosquitoes from the
houses situated to the south-west of the Docks, in which malaria was
very rife, and pointed out that the prevailing wind in the monsoon blew
directly from this situation on to the ships infected.

In January 1925 a Note was issued by the Executive Health Officer
on the subject of malaria in the City, in which he pointed out that the
complete scheme advocated by Bentley had never in fact been given a”
fair trial, and urged that the malaria staff should be laigely increased.
“He also laid stress on the inadequacy of the existing laws, and of the fines
inflicted for their comtravention, the need for a satisfactory scheme of
drainage, and the importance of unity of control and co-operation in
carrying out anti-malarial measures. In connection with the last of these
he recommended that, failing the appointment of one officer endowed
with adequate powers for effective action in every part of the City, a
Central Anti-malarial Committee should be appointed, containing
members nominated to represent the various authorities which control
different areas in the island, such as the Port Trust Authority, Military
Authorities and Railways. :

The Government of Bombay decided to appoint this committee, which
held its first meeting on 23rd February 1926. Sanction was also given
for an increase of the staff of the Malaria Department, the budget
strength of which is now as follows :(—

tors .. .. . T
Sub-Inspectors .- . - 85
Muccadams - ‘e . '
Coolies .. .. . 220

Masons 2

In Appendix I will be found tables showing the number of malaria
cases treated annually st Municipal Dispensaries, the number of malaria
admissions in different institutions, the nnmber of deaths recorded
annually as due to “‘malaria, ague and remittent fever,” and the
number of cases per thonsand of strength treated annually amongst the
troops stationed in Bombay and the City Police, for & number of years.

The last set of figures probably gives the best indication of the amount
of malaria in the City. The Police are a picked body of men of good
physique, well-fed, well-clothed and well-housed, and receive regular
medical attention. A reference to the Appendix shows that during the
yedrs 1921 to 1927 the average number of attacks of malaria recorded
amongst them per anpum was 1,162 per 1,000 of strength. At the
time of Bentley’s investigation the figure was only about 500 per 1,000
of strength.

Taking all the available evidence into consideration, and making due
allowance for possible inaccuracies in the figures, it appears that the
history of malaria} incidence in Bombay since the year 1911 has been
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as follows : There wag at first a diminution of malaria, due in a large
measure to & reduction of the permanent breeding-places of Anopheles
stephensi 83 a result of the activities of the Malaria Department.
Following the sholition of the Department in 1918 there was & marked
increase in the incidence of the dicease, which continued unchecked until
the end of 1925. During the last two years there has been an appreciable
diminution in malarial incidence, but in the last published report of the
Executive Health Officer it is stated that the returus afford an indication
that malaria is widely prevalent in the City, and that it is probable that
the disease plays an important part in the production of the very high
infantile mortality in Bowmbay. ]
Az will be seen from the following chapters, malaria has become very
much more widely diffused in the island during the last few years, and
it is probable that the disease as a whole is now more prevalent . in
Bombay than was the case at the time of Bentley’s investigation,

Outhreaks of Malaria due to “° Aggregation of Labour ”* in Bombay

Serious outbreaks of the disease in connection with the construction
of railways, dockyards, canals and other enterprises involving the
employment of large numbers of labourers form a well-recognised feature
of malaria throughout the tropics. In Bombay epidemics from this
cause have occurred from time to time. Bentley records the occurrence
of such outbreaks in connection with the construction of the Colaba .
Causeway (1828-41), various reclamation schemes carried out in 1861-66,
and in later times the construction of the water works at Malabar Hill and
Bhandarwada Hill, and of the Alexandra Dock and Hughes Dry Dock.

" He noted on the other hand that there were no such outhresks of the
disease in connection with the construction of Prince’s and Victoria
Docks, or with the more recent work undertaken during the construction '
of the Port Trust Railway and the reclamation operations at Sewri. - He
attributed this to the facts that (§) no serious centres of malarial
infection existed in the vicinity of these works, (i) few permanent
breeding-places of dangerous species of Anophelines were present in the
neighbourhoed and (4%%) the labourers employed were xiot, in the case
of the Dock works, encamped on the site of the works. g

In the last few years the incresse of malaria in Worli bas heen
attributed to the presence of large numbers of labourers imported from
up-country employed on the Development works in that area, 'and a
gimilar increase in Fort North has been ascribed to the work on the
Ballard Estate. As regards the recent reclamation operations at Back
Bay, which are still in progress, & special medical officer, Captain
B. 8. Chalam, was put in charge of anti-malarial operations, and he has
succeeded in keeping the disease in that ares under complete control,

[}
Preventive Measures Underiaken

Prior to the time of Bentley’s investigation the true causes of malaria
in Bombay were not understood, and it was generally supposed that
flooding and lack of drainage were the chief factors in the incidence of
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the disease.* It was therefore natural that such efiorts as were made
with the object of preventing or controlling malaria were of little effect ;
indeed Bentley stated in his report that previous to the year 1908 there
was reason to believe that the disease inereased rather than diminished
during the period when supposed anti-malarial work was in progress,

As has been already mentioned, a Special Malaria Department of the
Municipality was created in 1912, abolished in 1918, restored in 1523,
and continues in existence up to the present day. The principal
measures undertaken by the Department may be briefly surnmarised
as follows ;:—

1. Treatment of Breeding-places—

(2} A number of wells have either been filled in or covered over
with conctete, with or without the provision of a trap-door. «

(b) Cisterns have in many cases been rendered mosquito-proof,

{¢) Tanks in various parts of the City have been filled in or treated
with larvacides.

{d) Pools have been treated with pesterine and other larvacides,
including paris green.

(e} Large numbers of odd receptacles have been removed.

{f) Larvacidal fish have been used in the case of wells, fountains
and tanks. This measure was practised in Bombay as early
as 1902, It was stated in the Executive Health Officer’s report for
1912 that a number of wells were stocked with Anabas scandens, the
climbing perch, locally known as Khajura. In the report for 1913 it
was stated that this species not having proved very successful another
species, Haplochilus lineatus (Piku), was tried. This was the fish
experimented with by Aitken in some of the Bombay fountains, and
called by him “ scooties™ ; apparently he found them effective in
reducing larve, until they attracted the attention of certain small boys
who found great sport in catching them. In 1915 it was noted that
both the above-mentioned species were under trial, but that the results
were disappointing. “ It is our experience that for some time fish
are effective, but later on larva: continue to appear.” Uptill the year
1917 varying numbers of wells are cited as being * under fish trial,”
but this measure appears to have been abandoned about that time.
In the Health Officer’'s Note of 1925 already referred to, it was
proposed to revert to the measure of stocking wells with fish,
¢ ahandoned because of the difficulty of keeping the fish alive.’ At
the present time both Khajura and Pika are being used, and in the
report for 1927 it was stated that 144 wells were “ under fish
trial.”

2. Free Distribution of Quinene and Cinchona Febrifuge.

3. Propaganda—

Placards, leaflets and hand-bills have been distributed, lantern
lectures given from time to time, and weelly reports of places where
Anopheline breeding has been found published in the newspapers.

* Thia ides is still by no means uncommon in Bombay, even amongat medical men,
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4. Legal Actior— .
Every year the reports contain the record of hundreds of prosecu-
tions instituted and warning notices sent to offenders. :

Besides the Municipality, other public bodies in Bombay have carried
out anti-malarial work. As the result of Beutley’s recommendations
the City Improvement Trust deputed one of their subordinate
officers to pay special attention to the question of mosquito
breeding-places on their estates; the Port Trust appointed two
European, Inspectors with a small stafl for anti-malarial work; the
G.I1 P. and B. B. & C. 1. Railways appointed a European Inspector
ond fa small staff; and the P. & O. Company deputed one of their
subordinate staff to inspect the area under their control.

At the present time the Port Trust employ one Malaria Inspector,
two Sub-Inepectors, 5 muccadams and about 40 cookies ; the B, B, & C. I,
Railway one Inspector and 4 coolies’; the G. L. P. Railway one Overseer
and 12 coolies ; and the Development Department ome Inspector, one
muccadam and 12 coolies, solely for anti-malarial work.

" Tt is abundantly clear from a study of the Executive Health Officer’s
annual reports that the work of the Malaria Department has been carried
on in the face of great difficulties, Repeated references are found
year after ‘year to large numbers of wells and cisterns with trap-doors
or covers left open or in a non-mosquito proof condition. Every report
contains records of hundreds of wells found to contain mosquito larve,
References to various notorious sources of breeding appear with
depressing regularity, notably to the Bhuleshwar Tank, to the cellars on
the Ballard Estate and to breeding-places in the large railway yards and
public gardens, and in connection with building construction.

The principal obstacles to the work of malaria prevention sppear to -
have been the absence of unity of control of anti-malarial operations,
apathy and lack of co-cperation on the part of owners of property, the
inadequacy of legal powers, and in particular the fact that anch legal
powers as have existed have not been applicable to Government Depart-
ments, railways and other public bodies,



CHAPTER III

THE ANOPHELIﬁE MOSQUITOES OF BOMBAY AND THEIR
BREEDING-PLACES

The Species Recorded

The following species of Anopheline mosquitoes were encountered in
the island of Bombay by Bentley :— : '
" A, subpicius Grassi (* rossii * Giles), 4. fuliginosus Giles.

A. stephensi Liston, A, listonii Liston,

4. jamesii Theobald, ' A. eulicifacies Giles,

A. barbirestris Van der Wulp.

With the exzception of 4. subpictus and 4. stephenst, the above- .
mentioned species were present in extremely scanty numbers, All those -
encountered except 4. subpicius were most frequently found breeding
in wells. The larve of 4. stephenst were found only in the south of the
island, principally in wells situated within houses, whilst those of the
other species were almost entirely confined fo the wells in the northern -
half of the island.

At one time 4, listonsi was fairly common in the viemity of the.
reservoirs at Malabar Hill and Mazagon, where it was found breeding
in the streamlets formed by leakages from the water works ; buf even
in Bentley’s time it had apparently disappeared from these localities.

During the present inquiry examples of all the above species
have been met with, and in addition 4. vegus Donitz and A.
pallidus Theobald. A. vagus had previously been recorded in
Bombay by Chalam, but the presence of A. pallidus had not been
noted before. As was Bentley’s experience, all the species except
A. subpictus and A. stephenst were met with in exceedingly scanty
numbers. The results of catches of adult Anophelines made doring the
course of the inguiry are given below :—

Specios . Nuowbers cavght I:’;:;“é‘;ii::
A subpictus * . . 8,443 902
A. steplenss .. . 865 9-1
A. vagus . el 37 04
A, culicifacies S . 18 02
A. pallides .. . 3 cer-
A. fuliginosus .- - 2
A, listonii : . .- 1
. A, jamesit ' . 1

No adult specimens of 4. barbirostris have been caught, but the larva
of this species were found on one occasion in sn open well,
: 2
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In addition to the species already mentioned, James and Liston
recorded that a single specimen of A. tessellatus Theobald (** punctulata ")
was caught in a house at Parel. This species has not been met with
in the course of the present inquiry, but ‘was recorded by Marjoribanks
as occurring in certain localities in the east of Salsette Island.*

Of the ten species of Anopheline mosquitoes which have been recorded
in Bombay, only 4. subpictus and 4. stephenst exist in sufficiently Intge
numbers to exert any influence in the fransmission of malaria, the

remainder being so rare as to be of interest only 1o the entomologlst

A, subpictus, which is by far the most common Anophelme in the
island, has never yet been found infected in nature in India except on
one doubtful oceaston, although many thousands of specimens have been
disseeted in various parts of the country, It occurs all over the island,
the larvae being found in collections of water of every description, and
it is present in large numbers in Jocalities where malaria is practically
non-existent. This species may safely be ruled out as a posmble ca.mer
of malaria in Bombay,

4. stephensi was conclusively proved by Bentley to be the sole malaria
carrier of any importance In the island, a finding which has been fully
borre out by the results of the present inquiry. This mosquito is the
one malaria-carrying Anopheline in India which can adapt itself to the
conditions obtaining in cities. It is generally regarded as one of the most
important malaria carriers in, this country, and it is also held to be the
chief agent in the transmission of the disease in Lower Mesopotamis.
It is notorious as being pre-eminently the well-breeding Anopheline of
Tndia, the larve having been found in the wells in Delhi, Caleutta,
Madras and numerous other localities throughout the country. '

Liston in Bombay recorded the exceedingly high infection rate of 25
per cent. in this species during the course of the great malaria epidemio
of 1908, but he did not state the numbers dissected. Bentley dissected .
over 1,200 specimens in the course of his investigation, and found and
infection rate of 7-4 per cent., the proportion found infected during the
month of August 1910 being as high as 18°4 per cent. During the same
investigation he dissected T72 specimens of 4, subpictus, none of which
showed any evidence of malarial infection,

In the course of the present inquiry 671 speclmens of A. siephensi
have been dissected, of which 28 (42 per cent.) were found to
harbour malarial parasites. 17 were found to have obcysts in the
stomach-wall, and 12 to have sporozoites in the salivary glands, The
firsv infected mosquito was caught on the 10th July, '

From the above account it will readily be understood that a detalled
study of the breeding-places of 4. stephensi in Bombay is essential, for
it is vpon the eradication of these hreeding-places that the success of
any antimalarial scheme in the City depends.

* In the first edition of James and Liston’s Monograph it was stated that 4. theobaldi
and 4. jeyporiensia had been found in Bomhay, Thess statements were omitted in
the second adition, and wers probablyincorrect.

Mo P 10—2
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The Principal Breeding-places of 4. stephensi in Bombay

Before diseussing these, it is very necessary that certain basic facts
regarding the bionomice of this mosquito shall be thoronghly gragped,
These facts must constantly be borne in mind during the consideration
of the problem of malaria control in Bombay.

() A, stephensi requires fresh water, preferably constantly renewed,
to breed in. This preference for fresh clean water is by no means
peculiar to this species, for it i3 shared by most of the chief malaria-
carrying mosquitoes throughout the world, the majority of which are
primarily stream-breeders. 4. stephensi will not breed in foul or
stagnant water, thus differing comspicuously in its habits from the
harmless Anopheles subpictus, and from the Culicine mosquitoes whose
attacks cause such bitter complaints from many of the residents of
Bombay. Hence the foul-smelling open sewers of Bombay, however
unpleasant and harmful they may be in other respects, have no bearing
upon the malaria problem. Similarly, stagnant swamps and natural
porids are of practically no importance in this respect, For instance,
Dharavi village, which is surrounded by ponds and swamps, is almost
entirely free from malaria,

It must be emphasised that the * mosquito nuisance™ and  the
question of adequats schemes of drainage in Bombay are problems
entirely separate from that of maleria control.

{#2) 4. sicphensi will breed with equal facility in dark places and in
those exposed to the direct rays of the sun, and the laxrvee will flourish
in any depth of water from a fraction of an inch to 20 feet, or indeed
- probably to any depth. The breading-place may be situated below the
level of the ground, or on the roof of a building 80 to 100 feet in height.
Frequent disturbance of the water, such as is produced for instance by
drawing water from a well by means of a bucket, will not prevent
breeding.

(¢i2) In order to reach its breeding-place, A.-stephensi requires only
. the narrowest of openings through which to pass. By the ferm
** mosquito-proof ** is meant a condition where there is no aperiure
greater in size than the mesh of an ordinary mosquilo-net.

In the case of Bomhay, hundreds, ox rather thousands, of breeding-
places exist which fulfill the above conditions, all be it noted provided
by man, The most important of these are:—

1. Permanent Breeding-ploces, such as wells, cisterns, fountains,
garden tanks and tubs, water used in building construction, cellars
into which sub-soil water percolates, leakages from reservoirs, ete.

2. Temporary Breeding-places, formed only during the rainy season,
suchas improperly graded roof-gutters and terraces, empty tins and
other receptacles, ill-drained yards and vacant building plots, hollows
in machinery and scxap-iron, unfinished and abandoned buildings,
and cellars which become flooded during the monsoon.

. These will now be considered i detail.
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1. Permanent Breeding-places— '

Under this heading are classed those breeding-places which are in
existence at all times of the year, in contradistinction to those which are
produced only during the monscon.

(@) WeLLs—

It was proved by Bentley that the presence of wells was the principal
cause of the persistence of endemic malaris in the southern portion
of the City. More than half of those in A Ward were found fo contan
the larvee of A, stephensi, these being particularly numerous in the
wells situated within houses. In the Kxecmtive Health Officer's
reports from 1921 to 1926 the presence of mosquito larve in wells
was recorded on 2,629 occasions, but it was not stated whether or not;
these were Anophelines. In the report for 1927, however, it is stated
that Anopheline larvee were found in wells in 1,086 instances, _

The striking correlation between the presence of house wells and
the incidence of malaria was emphasised in a most interesting report
by Drs. B, S, S8hroff, Kapadia and Daji on an investigation into the
causes of malaria amongst the Parsees, carried ouf in 1911. They
found that the spleen rate amongst children living in houses with wells
was no less than 5%°34 per cent., a figure nearly 20 per eent. higher
than that found in the case of children living in houses without wells,

Bentley recommended that the wells should be either filled in or
completely covered over, with or without the provision of & pump, -
There was, however, a considerable amount of opposition to this
proposal on the part of certain house-owners, who stated that it was
against their religious principles to cover the wells hermetically. He
therefore recommended that where these objections were put forward
the wells should be covered, but that a well-fitting trap-door should be
allowed, with the proviso that this should be kept clozed when the well
was not being used, and maintained in a mosquito-proof condition. -
This proved to be a most unfortunate concession, for experience has
since shown that the continued existence of wells which are not
hermetically covered in Bombay is disastrous.

The trap-doors are constantly left open, the wooden frames of the
doors speedily warp and shrink, whilst rents in the wire ganze are of
common oceurrence. A, stepkensi will enter a well or cistern through
the narrowest possible opening, and it is a rare experience indeed to
find a trap-door in a mosquito-proof condition, The annual reports
of the Execntive Health Officer contain repeated references year after
year to large numbers of wells found with trap-doors left open or in
bad repair, and with mosquito larve present in the water.

Thus the provision ¢f trap-doors is useless as a preventive measure.
Indeed, in some respects it is worse than, useless, for it engenders a
false sense of security and renders proper inspection impossible, As
Bentley pointed out, the larve of 4. stephensi ate extremely sensitive
to danger, and when alarmed will-dive and remain below the surface
of the water for 20 minutes or more. It will therefore readily be
understood that unless they are present in large numbers the result
of letting down a well-net through a small aperture will be negative.

10 1020 g



20 The Anopheline Mosquitoes of Bombay and their Breeding-places

There is no doubt that the number of cases in which the presence of
larve in wells has been recorded, large though it is, does not represent
. by any means the number in which they have actually been breeding,

In 1911 there were in Bombay 4,380 wells, out of which 3,280 were
situated in the southern half of the island. The total number now
in existence is 3,026, of which 597 are hermetically covered and may
therefore be ruled out as possible breeding-places. The remaining
2,429 wells are either completely open or are fitted with a trap-door,
Thus wells alone provide 2,429 potential breeding-places in Bombay.
Of these 1,539 are fitted with a trap-door, and are situated almost
entirely in the southern half of theisland. Most of the 898 open wells
sre located in the northern half of the island.

The presence of insufficiently protected wells is the principal cause
of the persistence of endemic malaria in the southern part of the City,
So long aa they are allowed to remain in their present condition this
portion of Bombay, which includes the Docks and most of the more
important business premises of the City, will be exposed to the danger
of periodical outbreaks of malaris.

{b) CisTERNS— \

In 1911 the tote]l number of cisterns in the City was 4,887, There
are at the present day no less than 25,846, and the number is increasing
every year with the expansion of the watercarriage system of
¢ONsSErvancy.

Cisterns have in the past been s prolific source of Anopheline
breeding in Bombay. In times of scarcity of water the man-hole
covers were constantly left open by servants and others who obtained

" water by dipping it out of the cisterns. The recent provision of an

* adequate piped water supply has greatly diminished this pernicious
Ppractice, but the inspection of many hundreds of cisterns in different
‘parts of the City has convinced me that they are still a serious source
of danger. - The presence of unprotected cisterns, particularly the
great < sprinkler tanks ' is the chief cause of the very serious amount
of malaria existing in the mill areas; and as s facter in the incidence
of the disease in Bombay at the present time they are of even greater
importance than are the wells.

The principal defects which have been noted in eisterns ia the course
of the present inquiry are as follows . — :

{2) Covers of cisterns—

There are in Bombay 213 cisterns without a covering of any
kind, and 188 others which have corrngated iron covers. The
cisterns in both these categories are for themost part very large, and
include the ““sprinkler tanks’ which are required by the Fire
Insurance Companies to be installed in each mill, and the large
overhead cisterns found in railway areas and dockyards,

Corrugated fron covers are most unsatisfactory, as even if
they are mosquito-proof when first put on (a rare event), they
become inefficient in a very short time, and any attermpt made to

.. repair them usnally only makes matters worse, :
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In one instance I have seen & very large cistern in a mill covered
with tarred canvas. This was torn in several places, and a man-hole
had been improvised by the simple process of cutting out three
sides of a square end raising the flap so formed, which was gaping
open at the time of my visit, g

Another defective type of cover was found in the stafi quarters
of the B. L 8. N. Company’s Dockyard. [In this instance two very
large cisterns just under the roof had been covered with wire gauze,
in which were many rents. Over the gauze covering wooden
boards were laid. In addition to the holes in the gauze there
were gaps along the edge of the wooden frame work amply
sufficient, for mosqu.itoes to enter.

In mony of the large overhead cisberns in conbection with mills
and railway yards there is a gauge for telling the level of the
water, which consists of a float connected to a pulley by a chain -

or wire passing through an aperture in the cover of the cistern. It
is of course impossible for a cistern fitted with this type of gauge
to be mosquito-proof,

{#t) Man-kole and valve-box lids—

Lids are not infrequently either left open or improperly closed
either by worlmen repairing the roof who have dipped out water
for their work, or by persons washing themselves or their clothes.
The latteris a surprisingly common practice, even when there is a
convenient supply of water from a tap at hand, and the cistern is
comparatively difficult of access. .

Man-hole and valve-box lids are frequently ill-fitting. It is
particularly diffieult to make the rectangular valve-box lids fit
properly. As regards man-hole lids, a standard pattern of eap-
cover approved by the Municipality has now been provided in the
case of some 23,000 cisterns in Bombay.

Only a small proportion of lids of cisterns are provided with locks,
and those present are usually of a type which may be obtained
in the bazaar for the price of one anna. These rapidly become
unserviceable, and can be wrenched off with the greatest ease.

(vit) Holes in cisterns— -

These are sometimes due to corrosion, and in other cases to the
fact that a pipe has been removed for some reason, and the hole left
uncovered.

(%) Absence of check-nut on inlet pipe—

This is & not infrequent defect, which results in a hole being left
at the side of the pipe. Anattempt is sometimes made to stop this
up by means of cement or putty, but this device is never effective
for any length of time.

{v) Cover of warning-gipe—

In & Jarge number of instances the wire gauze covering has been
found missing or defective. A type of brass cap with perforations
is now being fitted to a number of cisterns, and appears to be very



92  The Anopheline Mosquitoes of Bombay and their Breeding-places

efficient. A possible drawback to this is that anything msade of
brass is of value in the bazaar, and is therefore lisble to be stolen.
{vi) Inlel-pipe entering through man-hole—

This was found on one cccasionin & mill, in the case of two very
large cisterns which had originally been installed in & ship. Needless
to say, it is impossible for a cistern with a pipe entering throngh
the man-hole to be mosquito-proof.

(vie) Inaccessibility of cisterns—

In quite & considerable percentsge of cases it is positively
dangercus to attempt to inspect cisterns, as for instance when one
has to cross a wall about 15 inches wide with a sheer drop of 80 feet
on either side, or to scramble over a steeply-sloping roof. In other
cases the trap-door in the roof is too small, Sometimes there iz no
ladder at hand, and & great amount of time is wasted before one is
discovered. When finally produced this is often rickety and unsafe,
with possibly several rungs missing,

Cisterps are also sometimes found situated immediately beneath
the roof, making it impossible to examine them properly. The
amount of valumable time wasted owing to the inaccessibility of
cisterns is incalculakle, -

(¢) Larce Ponps AND Tangs—

The majority of these are found in comnpection with mills. The
substitution of the electric drive for steam-power in the majority
of the Bombay mills has increased the danger from this source,
though they are of relatively less importance from the point of view
of malaria than are wells and cisterns. One of the reasons for this
is the presence of large numbers of aquatic insects which prey on
mosquito larve, and which are absent in the case of wells and cisterns.

Iz addition to the mill-ponds there are a number of large tanks in
connection with temples,

{4} Fouxrarns, GakpEN Tangs anD Tuss— ,

These are a fruitful source of Anopheline breeding, and constitute
a very definite danger to the health of the City. The majority are-
sitnated in D Ward, which contains many houses with large gardens,
belonging to the most wealthy section of the population. Almost every
garden in this locality contains several masonry tanks and iron or
wooden tubs, many of the latter being sunk in the ground. The
presence of these dangerous breeding-places, the adequate inspection
of which would entail the employment of 3 very large staff, is the
chief source of malaria in this part of Bombay.

There are also several fountains and about 60 masonry tanks in
the Victoria Gardens, which have been notorious sources of Anopheline:
breeding for many years.

(¢) WarER Usep 1N Bonoive CoxsrrRuctron—

I have been particularly impressed by the enormous amount’ of
mosquits breeding which goes on in the water used during the
construction of reinforced concrete buildings, in order to keep the
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cement-concrete wet whilst it is setting. I have seen thia water
teeming with the larve and pups of 4. stephensi on the roof of a
building* 80 feet high, exposed to the full heat of the sun. Larva are
also to be found even when the work is being carried out below the
level of the ground, e.g., during the coustruction of & concrete drain.

The tubs used for soaking bricks during building operations sre
also sources of Anopheline breeding. :

{f) LEaraceEs FrRoM REservoIRS, WATER-PIPES, ETC.—

These collections of water form ideal breeding-places for A. stephensi,
as the water is slow-flowing and is constantly renewed. In former
times the reservoirs at Malabar Hill and Bhandarwada IHhll were
notorious for the amount of malaria existing in their vicinity. Kven
now the Old Bodyguard Lines, situated immediately below the former
reservoir, are malarions, and larve of A. stephensi are to be found in
seepage water in the gardens on the side of the hill. '

Seepage water percolating through into the holes excavated in stone
quarries Is also a most favourable source of breeding for 4. stephensi.

Bursts in water-pipes are not infrequent, and larve of A. stephensi
are to be found in eollections of water arising from this sonrce.

(g} Roan-warerivg HyDranTs—

The original pattern of hydrant installed in various parts of the City
consists of a small chamber in the roadway or pathway proteécted by
aniron cover. This chamber very frequertly contains water in which
mosquitoes may breed, as has been pointed out on many ocessions
in the Executive Health Officer’s annual reports. The cover has
a small hole in it, for the purpose of inserting a “ key ” when it is
required to raise it, which provides s convenient means of access for
mosquitoes. The hydrants are also frequently tampered with by
the public, who often leave the covers open. Since 1919 2 new stand--
pipe pattern of hydrant has been introduced, but a lazge number of
the old pattern still remain.

(h) CELLARS— :

Certain cellars on the Ballard Estate contain water throughout
the year, caused by percolation of the subscil water, Itis very difficult
to treat these effectively with larvacides, or even to examine them
thoroughly, They form dangerous. permanent breeding-places, and
as they are situated in close proximity to the Alexandra Dock, they
are a source of danger to the ships berthed there,

It is astomishing that this state of affairs, which was brought to.
notice by the Executive Health Officer several years ago, and has
been alladed to in his annual reports on many occasions, should be
allowed to persist in a modern City.

{7) Poors oN THE FORESHORE—

These breeding-places are discussed in detail in Chapter VII, nnder
the heading “ Mosquito breeding in salt and brackish water.”
¢ The building in question was being constructed in the compound of & larpe hospital,

and wao situated within & few yards of & ward full of patients, I was told that th
work had been in progreas for two yenra. s e
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2. Tempotary Breeding-places—

Under this heading are cldssed all Dbreeding-places which are
produced-during the rainy season only, -

(a) CrLraRS—

Allusion has slready been made to cellars which always contain a
certain amount of water percolating from the subsoil water, There
are others which are dry during the greater part of the year, but which
become flooded when the level of the subsoil water rises during the
monsoon. They form very important breeding-places, hecause, unlike
mosb collections of water of & temporary nature, they are not scomed

out by further falls of rain. There are 8 number of these on the Ballard
Estate.

(3 Yarng cONTAINING MACHINERY, SCRAP-IRON, ETC.—

The most important of these are the large railway yards and mill com-,
pounds. These yards, sometimes many acres in extent, often contain
an enormous quantity of disused machinery, tubs, barrels, rails, ete.,
among which myriads of collections of water are formed during the
monsoon, They constitute one of the principal causes of the ** mosquito
fiuisance " in Bombay, as they provide ideal breeding-places for Culicine -
wmosquitoes. The larve of A. stephens: are also frequently found in
such situations, particularly when permanent breeding-places. are
present in the vicinity. In the case of mills and railway yards these
are usually provided in plenty by the presence of open or imperfectly
protected cisterns,

(¢} UNFINisEED AND ABANDONED Btm.nmas—

Several of these exist on the Ballard Estate. In the monscon
1ain-water collects on every floor, and on the ground underneath the
buildings, which has in many cases sunk below the level of the
surrounding land.

{d) Roo¥-GUTTERS AND TERRACES—

These are frequently not properly graded, thus sllowing water to
collect during the rains. When rain falls at frequent intervals, these
collections of water get scoured out, but during breaks in the monsoon
they become a source of danger. Whilst inspecting buildings in the
more modern quarters of the City, one cannot help wishing that the
contractors had spent a little less money an providing marble floors,

. ett., and a Litile more on properly levelling and grading the terraces
and gutters. _

{¢) OLD Tins, EARTHENWARE VESSELS, ETC.—

- These provide breeding-places for A. stephensi dunng the rains,
although the larve of Stegomyia and other Culicine mosquitoes are
more frequently found in themn,

Reecommendations for dealing with the warious breeding-places
mentioned in thig Chapter will be found in Chapter VI.



CHAPTER IV

THE PRESENT DISTRIBUTION AND INTENSITY OF
MALARIA IN BOMBAY -

Methods of Investigation Employed i

The degree in which malaria is present in any community is best
measured by the examination of children Living in the locality for enlarge-
ment of the spleen, and for the presence of malarial parasites in the
peripheral blood. In the course of the present inquiry two methods of
procedure were employed :—

(¢) Various parts of the City were visited at random, and wherever
possible 100 children of between the ages of two and ten years were
examined. All new-comers were excluded, and as far as possible
only local-born children were selected. In this way 4,123 children
were examined for splenic enlargement. Blood specimens (thick -
films) were taken from 3,447 of these and examined for the presence
of malarial parasites, '05 c.mm. of blood being searched in each case
before & film was returned as negative. This part of the investigation
was carried out between April Ist and May Gth. The results are
recorded in Appendix E, Table I.

(b) A spleen censas was taken of Municipal School children through-
out the island, those of over ten years of age being excluded. In
all, 286 schools were visited and 27,647 children were examined.
Pupils are supposed to attend these schools from the sge of six years
-upwaxds, but 1t certainly appeared that 8 number of those examined
were below this age. When a child was found to have an enlarged
spleen, his address was taken down and inquiry made as to his move-
ments during the previous two years. 'The ideal course would have
been to record these particulars in the case of every child ezamined ;
but this was found to he impracticable, on sccount of the amount
of time taken up in o doing. The results of the census are recorded
in Appendix E, Table II. In this Table, information is given in the
** Remarks * colurn in the case of any child found to have an enlarged
spleen who had arrived in the locality in question within the previous |
two years. It is very necessary to subject the figures obtained from a
census of this kind to careful analysis, for in the case of an area where
endemic malaria is very slight the amrival of a few femilies from a.
highly malarious locality may otherwise give an entirely erroneous
impression.

The observations made during the present inquiry have the great
value that every child was exsmined and every spleen measurement
made by me parsonally, so that the results obtained throughout the sertes
are strictly comparable one with another. This part of the investigation
was carried ont between June 19th and August 17th ; it could not be
commenced earlier owing to the schools being elosed for the vacation.

25
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Christophers’ method of measuring the position of the apex of the
enlarged spleen and Sinton’s method of enumerating the malarial para-
sites foundinthe blood wereemployed. The details of these observations
are not however included in this report, as they are of scientifie interest
only, and do not affect the conclusions and reccrrmendaticns set cut in
the foliowing pages.

Discussion of Results

In examining the results obtained by the above methods of investi-
gation, 1t s necessary to remember that the observaticns were made for
the most part during the least malarious period of the year, and in a
vear following two exceptiorally mild malaria seazsons.

« The first series of observations showed that the intensity of maleria
varies very much in different parts of Bombay, scme localities heirg almest
entirely free from the disease, whilst in ethers more than half of the
children examined showed evidence of infection. Moreover, co remerk-
ably localised is the disease that there may be a serious amount of malaria
among the oceupants of & particular set of tenements, whilst 2 few streets
away there is very little evidence of the disease. It must be emphasised
therefore that the figures given in Map II, which represent the percentage
of children showing evidence of malarial infecticn in varicus Jecalities
in the island, cannot be taken to represent the intensity of malaria ezisting
throughout any given Section of the Uity, but cnly the degree prezent
in the particular locality in that Section in which the examinaticn was
carried out.

The second series of observations, namely the spleen census of Municipal
School children, confirmed the general distribution of the disease alrezdy
ascertained, whilst supplementing the information obtained in cerlam
important respects, It is probable that the figures obtained are on the
whole rather too low, because in the first place the observaticns were made
during the monsoon, when less robust children are liable to be kept at
home in the event of heavy rain, and in the second place ¢wing to a strike
which was in progress during the whole of the inquity, a considerable
number of the mill-hands, who live in the most malarious parts of Bombay,
had left the City with their families.

A disgrammatic representation of the present distribution of malaria
in Bombay, based on the results of the spleen census of the school children
is given in Map III. In discussing the results of thece observations
it is necessary to point out the dapger of pooling the figures obtained
throughout any one Section of the island. Scme of the Secticns are
very large, and it may happen that there is very little malaria over the
greater part of a Section, whilst in cne quarter there may be a sevious
focus of the disease. The latter fact may be entirely masked by the
practice of massing together all the figures for one Section,

At the time of Bentley’s investigation (1910-1911), the most intense
malaria was found te exist in the vicinity of the Alexandra Dock, which
was then under construction, .., in Esplanade, Fort North and Mandvi
Sections. Further west there was another larger ares, including the
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central and western portions of Fort North, Fort South, Dhobi Talae,
"Chuckla and Market Sections, in which the disease was severe, There
“were minor foci of malaria in the vicinity of Malabar Hill and Bhandar-
wada reservoirs, but the main distribution of the disease was practically
limited to A, B and part of C Wards. Malaria was almost non-existent
in the northern half of the island, <., in Mahim, Sion, Worli, Parel

and Sewri Sections. ;

The present investigation has shown that the disesse has now become .
very much more widely diffused. Tt is still present in certain quarters
of the southern portion of the City to a ‘serious extent, but the most
intense malaria at the present time exists in the vicinity of the mills,
more especially in Worli and Parel Sections. '

In the extreme north and north-east of the island, 4.z, in Mahim,
Sion and the north-eastern part of Sewri Sections, the amount of malaria
existing remains extremely slight, though there is a perceptible rise in
the spleen rate in Naigaum, Dadar and Parel Bhoiwada, in the south of
Sion. It is noteworthy that the most northern parts of the island, which
are the least malarious, are low-lying and subjeet to extensive flooding:
during the monsoon. In the northermmost portion of Worli Section
mslaria is aléo slight, but as soon as the edge of the mill area is reached.
the incidence of the disease rises abruptly and extends over the greater
part of Worli and Parel. There iz also a considerable amount of malaria.
over the whole of Byculla Section, extending in the south-west inte Tardeo,
and in the south-east into Tarwadi and lst Nagpada, with a zone of
highest intensity lying to the south-west of Byculla Station. The.
southern portions of Tarwadi and Mazagon, the whole of Dongri, the
northern part of Umarkhadi and the eastern part of Mandvi are also
highly malanous, the principal focus in this quarter being in the vicinity
of Valpakhadi, at the point where Tarwadi, Mazagon, Umarkhadi and.
Dongri Sections join one another. :

Turning now to the south-western part of the island, the spleen census.
appears to indicate that there is no considerable amount of malaria over
the greater part of Walkeshwar, and but little in Mahalakshmi except
in the extreme eastern portion. There is a small zone of higher incidence
in Chowpati in the immediate vicinity of Victoria Mill, but except for
minor foci in Girgaum and at the junction between Chuckla and Bhulesh-
war the percentage of enlarged spleens in the remainder of D Ward
and almost the whole of ¢ Ward is not very high, It is however evident
that there exists an appreciably greater amount of malaria in Chowpati,
Girgaum, Fanaswadi and Dhobi Talao than in the more central parts of
the City, where the incidence of the disease is very slight indeed.

I am inclined to think that there is considerably more malaria in the
southern parts of D and ¢ Wards than the results of the epleen census.
appear to indicate. My reason for taking this view is that the Municipal
School children in this area come from & distinctly higher social class
than do the majority of those in the northern or central parts of the island,
and it is probable that if they get an attack of malaria they receive:
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medical treatment, and that therefore the percentage of palpable spleens
among them is considerably lowered. Support is lent to this view by
the fact that in the first series of observations, out of 100 children
examined in Girgaum 28 were found to harbour malarial parasites in
their blood, althongh only 8 showed enlargement of the spleen. Through-
out ¢ and D Wards the parasite 1ate almost invariably ezceeded the
spleen rate, whereas in the other parts of the island the reverse was
usually the case. It is interesting to note that Bentley in his investi-
gation found in C Ward 2 spleen rate of only 5'9 per cent., although
the parasite rate was 27°7 per cent. I think the explanation must be
that these children during their actual attacks of fever receive treatment
which is sufficient to control symptoms and moderate the eplargement of
the spleen without resulting in a parasitic cure.

In A Ward there is manifestly a serious centre of infection in the Fort
area, whilst in the southern portion of the Ward there is a stnall foeus
in the immediate vicinity of the Colaba Land Mill.

In every case where malaria has been found to be presemt to any
serious extent, permanent breeding-places of 4. siephensi have been
found in the immediate vicinity. Thus in Valpakhadi these were large
masonty cisterns on the roofs of the Municipal tenement, buildings i
which the man-holes were completely unprotected, there being no trace
remairing of the wire gauze which formerly covered them. The quarries
at Nowroji Hill close by contained seepage water in which were numerous
Yarvee of A. stephensi. At Clerk Road (Tardeo Flats) the huts in which
the children were living were situated on the bank of a storm-water drain ;
a cross-drain entering this from under the B, B, & C. L. Railway line
was partially blocked with old baskets, etc., and was breeding 4. stephensi,
whilst a large cistern over the latrines was without a man-hole cover.
Again, above the Old Bodyguard Lines below Malabar Hill larve of
A_ stephensi were found in seepage water produced by leakages from the
reservoir. In the Fort area and in the southern portions of ¢ and D
Wards the prevalence of the disease is to be sitributed to the presence
of numerous insufficiently protected house-wells, cisterns, fountains
and garden tanks,

In most of the remaining cases the source was found to be breeding-
places in connection with the mills. The correlation between the inten-
sity of malaria and the proximity of mills was most striking, especially
in certain eases where a single isolated mill happened to be present, e.g.,
the Victoria Mill in Chowpati and the Celaba Land Mill in Colaba. In
the former case 3 number of children living in a blind alley abutting
on the wall of the millcompound were examined. Almost all those
Tesiding in the houses close te the mill had enlaxged spleens, whilst
at the other end of the alley cases of splenomegaly were comparatively
yare. The vast majority of the mills in Bombay are situated in the
bighly malarious area shown in Map III in Worli and Parel Sections.
The breeding places existing in connection with the mills and elsewhere
are discussed in detail in the following chapters.
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It is noteworthy that in the most congested central part of the City
where there are no mills or gardens and but few wells, and where the old
insanitary system of basket privies has not yet been replaced by the
water-carriage system, malaria is comparatively slight.

The Seasonal Distribution of Malaria in Bombay

From a study of the records of cases of malaria treated at various
institutions in Bombay for & large number of years it is ¢vident that the
seasonal incidence of the disease 13 very regular, The lesst malarious
month in the year is usually March. The monthly incidence of the disease
is very slightly higher in April, and remains practically constant through-
out April, May and June. The * malaria seasou ” begins in the latter
half of July, and from then the incidence steadily rises to its highest
point, which is usually reached in October, September and October being
the two most malarious months. In November the number of cases
occurring falls rapidly, and continues to decrease until the minimum
figure is xeached in March. The seasonal incidence of the disease is well

:shown in the accompanying Graph, which has been constructed from the
i figures obtained from the Port Trust Dispensary for the past five yesrs,

| The seasonal distribution of malaria in Bombay is what one would -
Pexpect from the results of catches and dissections of adult mosquitoes
carried out during the present inquiry. Until the latter part of June
a.dult Arophelines of all species were extremely rare. The numbers of
A. stephensi began to increase ab the beginning of July, and the first
infected specimen was captured on July 10th. The monsoon commenced

' on June 10th,

Further details with regard to Anopbeline catches and dissections are
given in Chapter III



CHAPTER V
CONCLUSIONS

The Present Position as regards Malaria in Bombay

In the preceding pages it has been shown that in spite of the
expenditure of a considerable amount of money and labour or
anti-malarialmeasures, yet the disease remains a cerious source of illres:
and loss of revenue to Bombsy, end that it is considered to be one of
the principal causes of the high infantile mortality in the City. The
Mills, the Railways and in certain instances the Municipality itself are
directly responsible for a large amount of the malaria existing amengst
their employees.

With the completion of the Alexandra Dock and the preventive
measures which have been taken against breeding-places in the
immediate vicinity, the incidence of malaria has diminished In that
locality. On the other hand, there still exists & serious amount of
malaria in the southern part of the City, and as we have seen the
disease has spread to an alarming extent in & northerly direction,
involving the greater part of the area where most of the mills are
situated.

It is difficult to say with certainty what has been the chief cause of
the spread of malaria towards the northern part of the island. Probably
several factors have participated, amongst which the following may be
mentioned :—

{¢) Increased facilities of communpication between the south and
north of the island.

{42) The northward shift of the population. The numbers residing
in Worli Section for example have increased {rom 69,488 in 1906 to
an estimated figure of 1,37,607 in 1927, .

(¥72) The epormcus increase in the number of cisterns in F and G
Wards, from 92 in 1911 to 5,257 in 1528.

(tv) The presence of a large encampment of labourers at Worli
during the construction of various development works in that
locality. These suffered very severely from maleris.

(v) The vast number of breeding-places which must have been
created during the construction of reinforced comerete buildirgs.

The Cause of Malaria in Bombay

There is no natural malaria in Bombay, the chief reason being the
absence of natural streams. Anopheles stephensi is the only species of
mosquito which plays any appreciable part in the transmission of the
disease in the island, and its breeding-places are exclusively man-made.
As was explained in an earlier chapter, this mosquito is the one malaria-
carrying Anopheline in India which is able to adapt itself to life in a
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large city. In the case of other carriers facilities for breeding suitable -

.to theimneeds are not produced in urban areas. But A. siephensy is the
great well and cistern-breeder of India, and unless these breeding-
places and others of a similar nature are rendered permanently mosquito-
proof it will continue to flourish even in the heart of the City.

An exact parallel is provided in Palestine by the case of dnopheles
bifurcotus, which is the only urban malaria-carrier in that country, and
which also breeds freely in wells and cisterns. The campaign directed
against these breeding-places in Jerusalem, formerly a hot-bed of the
disease, has been attended with conspicuons success.® -

Although many changes have taken place in Bombay since 1911, the
root cause of the persistence of malaria in the island remains the same -
a3 it was at the time of Bentley’s investigation, i.e., the existence of
thousands of permanent breeding-places, artificially produced by max,
which are admirably adapted to the needs of the particular malaria-
carrying mosquito of Bombay, _ _ ,

Bentley’s recommendations were aimed at the complete eradication
of autochthonous malaria from the island, and before proceeding further it
is necessary to discuss the following questions, which at once arise for
investigation :— ,

{f) To what extent have Bentley’s recommendations been put into

Ppractice ? ‘

(5} Were his proposals sufficiently far-reaching to accomplish the
result at which they were aimed ¢

Have Bentley’s Proposals received a Fair Trial ?

(a) Anti-malarial Staff—

The appointment of a whole-time Malaria Officer was regarded
by Bentley as the most important pert of his whols scheme, A special
officer wag appointed in 1912, but the appointment was abolished in
1918. In 1923 the post was restorad, but at the present time the officer
in charge of anti-malarial operations has other duties to perform in
addition to those connected with malarial prevention.

As regards the remaining staff, only a small proportion of the
minimum recommended was at first sanctioned, and even after the
reconstitution of the Malaria Department in 1923 the numbers

- employed fell far short of Bentley’s recommendations. Recently,
however, the staff has been increased, and the budget strength is now
approximately the same as that proposed by Bentley in his Scheme
II, which simed at the abolition of malatia-carrying mosquitoes in
Wards A, B, C, D and E only. '

(b) Legal Powers—

The existing section of the Munieipal Act regarding the prevention
and control of breeding-places was amended in 1913, but the fall
powers asked for by Bentley have never been granted.

* Bee List of References to Literature, No, B,
o ¢ 10—3
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(¢) Mosquito Breeding-places—

One of the chief points in Bentley's scheme was that all large tanks,

fountains, garden tanks and tubs, and wells not filled in or hermetically

- covered should be licensed, and the license was to be renewable
annually. By this means he hoped that a large number of persons
would prefer to have the wells filled in or hermetically covered, rather
than pay an annusl tax, and that 2 number of fountains and tanks
would be converted into flower-beds, Any tank, fountain or tub found
breeding was to have the license withdrawn, and be filled in or
removed. This proposal was not carried out,

Most of his other recommendations with regard to breeding-places
have been adopted, but not with the complete thoroughness which
he stipulated, For instance, a very considerable proportion of the
cisterns now in existence are not properly mosquito-proof,

Were Bentley’s Proposals sufficiently Far-reaching ?

The results of the present inquiry have confirmed Bentley’s conclusions
in every particular, but in the light of the experience gained during the
17 years which have elapsed since his report was written, there appear
to be certain defects in his scheme. As has been pomted out earljer
in this report, the concession allowing trap-doors to be provided in the
case of wells has proved to be most unfortunate, and has certainly
contributed to the persistence of malaria in the southern portion of the
City. Another drawback to the scheme was the failure to insist on
unity of control of all anti-malarial operations in the Island of Bombay.
This question also is dealt with clsewhere.

The conclusion is thus reached that in the first place Bentley’s proposals
have never fully been carried out, and in the second place, although his
observations and deductions were entirely sound, yet in the light of
our present; knowledge his recommendations did not in certain respects
go far enough.

Reasons for the Comparative Failure of Preventive Measures

These may briefly be summarised as foHlows :-—

{}) The lack of unity of control of anti-malarial operations through-
oub the Island of Bo:cnba)r

There are large areag in the island Whlch are under the control of
bodies other than the Municipality, these being the Military Autho-
rities, the Bombay City Improvement Trust, the Development Direc-
torate, the Port Trust, and the B. B. & C. I. and G. I. P. Railways.
Most of these bodies are carrying out antj-malarial work independently,
but the successful accomplishment of the work is very largely dependent
upon the ability and knowledge of the individual in charge. The
sub]ect- of malarial contrel constitutes a very special branch of preven-
tive medicine, and special training is necessary, In some cases the
present system has worked admirably, but in cthers it has left much
to be desired ; and there is no guaranteo that an efficient malaria
officer may not be removed elsewhere and replaced by one who
- possesses but scanty kmowledge of the subject.
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Apart from these considerations the system is uneconomical, snd
cases have occurred where recommendations of the Malaria Officer
of the Municipality have been ignored on the ground that some other
body whose land adjoined the ares in question had failed to carry
out necessary measures of control. :

This state of afisirs leads to endless correspondence, and to delay
in earrying out snti-melarial work of vital importance to the community
at large. Meanwhile, the breeding of malaria-carrying Anophelines
proceeds wnchecked ; and it need scarcely be pointed out that the
mosquito does not Tespect the fence or wall which marks the boundary -
of the area controlled by this or that authority. :
" (¢) The inadequacy of the existing legislative powers, which has
gravely hampered the Malaria Department in its task, o

(i51) The fact that such legal powers which exist-have not been
applicable to the Railways and Government Departments.

(iv) Lack of co-operation in carrying oub preventive measures on
the part of the officers controlling these bodies, and on the part of the
Municipality itself. This has been and still is one of the greatest factors
in thg comparative failure of preventive measures. .

(v) The adoption of half-measures of control, which has proved
to be both wasteful and inefiective. As has been pointed ocut above,
in no single instance have Bentley’s recommendations been carried
cut; in their entirety. o

(vi} Insufficient staff. This deficiency has now been remedied, so
far as numbers are concerned, . . .

(vit) The lack of a sufficient piped water-supply, prohibiting the
complete abolition of certain dangerous breeding-places. There is
now an ample supply from this souree, and there need be no further
delay in carrying oub the necessary measures on this account.

Is it possible to eradicate Endemic Malaxia complétely
from Bombay ?

As has been already stated, there 13 no natural malaria in Bombay,
and Bentley showed that in 1911 the disease was practically non-existent
in the northern half of the island. Even now malana is almost entirely
ahsent in the extreme north and north-east, and there are parts of the
City in which the incidence of the disease is very slight. '

There iz no doubt that the complete eradication of maleria from
Bombay at the present time is a very much more difficnlt problem than
it would have been some years ago, when the disease was confined to
the southern balf of the island. Nevertheless, seeing that there is for
all practical purposes only one malaria-carrying moaquito in Bombay,
and that all its permanent hreeding-places sre artificial and capable
of being either completely abolished or rendered innocnous, I believe’
that it is practicable to stamp out endemic malaria from the island ;
and that this can be accomplished at a cost considerably less than the
amount at present Jost annuslly by interference with labour and by
expenditure on account of medical aid to those suffering from the disease, -

Mo ¥ 10—3q -
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Should Measures be directed against All Mosquitoes ?

Yhis question has frequently been debated, and it has been urged
that measures should be underiaken against all mosquitoes on the
following grounds ;~

(1) That all mosquitoes are a nuisance,
(1) That certain species of Culicine mosquitoes are capable of trans-

‘mitting filariasis, dengue and yellow fever,

Personally, I am of opinion that the campaign should be limited at
presetit to an intensive attack on the malaria-carrying Anopheline for
the following reasons :—

" (8) For an effective campaign against all mosquitoes, & very large
increase of staff would be necessary. Culicine mosquitoes will breed
in sny and every collection of water, whether foul or fresh. The larve
are to be found in oper sewers, drains and collections of water in hoof-
prints; ting, fragments of coconut shells, roof-gutters, broken bottles
on walls; ¢te. Bentley estimhated that five lakhs of rupees would be
the annual cost of a successful scheme, but at the present day the cost
would be very much greater, If the Malaria Department as at present
tonstituted professes to be engaged in & war against all mosguitoes,
it will inevitably fall into disrepute.

{#i) An even gredter objection is the fact that the adoption of
measures against all mosquitoes tends to fog the issue, and to distract
attehtion from the main object. If the breeding-places of all mosqui-
toes are attacked, there is a very grave chance that a portion of those
which ate most dangerous from the point of view of malarial prevention
may be overloocked. The elimination of a3 many as possible of the
breeding-places of A. stephensi in Bombay, and the maintenance of
those which remain in a mosquito-proof condition is a task sufficient
to absorb the entire time and energies of the Malaria Department ;
and nothing should be allowed to interfere with the attainment of
this object, _

Estential Requiremenis for a Successful Anii-malarial Scheme
' in Bombay )

(s) The effective organisation of the Malaria Staff

(i) Uity of control of anti-malarial measures over the whole Island
of Bomba.y; .

{#4¢) The adoption of a systematic campaign with the object of
abolishing all permanent breeding-places of the malaria-carrying
mosquito of Bombay, '

(fv) Preventive ireastires to be of a2 permanent nature wherever
pbs'sihli_é. _ _ .

{v) Thé provision of eflective legislation to enforce the necessary
medsures, .

{vi) This legislation to apply to the Railways, all Government Depart-
ments, and in fact to all public and private bodies iv the Island of
Btlmbay. . . . A
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(vs) Active co-operation in the carrying out of preventive measures
on the part of the Officera controlling the Railways, Government Departe
ments and other public bodies, and on the part of the Municipality
itself.



CHAPTER VI
PREVENTIVE MEASURES NOW RECOMMENDED
General Consideralions

The essential requirements for the success of antimalarial measures.
in Bombay have been tabulated in the preceding chapter. There are,
however, certain other considerations which must be taken into account
in formulating any such scheme,

It must be borne in mind that the principles laid down in any report
of this nature are usually quickly forgotten. Notable examples of this
are provided by the history of two of the most outstanding malania
reports which have ever been written, namely, Bentley’s report on
Bombay and Christopher’s report on the Andamanps.

In both these instances some of the specific measures advocsted were
carried out, but in the course of a few years the principles upon which they
were based were forgotten. In Bombay we have seen that the Special
Malaria Department, the creation of which formed the keysione of .
Bentley’s whole scheme, was abolished seven years after the submission of
bis report ; and ¢ven nowit is a common experience t0 hear the statement
that the flooding of low-lying groumds and the presence of open sewers’
sre the chief factors in the causation of malania in Bombay. In the
cage of the Andamans the principles laid down by Christophers were
similarly forgotten, and 14 years after his report was submitted
villages and convict barracks were in existence in close proximity
to the salt swamps which form the breeding-places of the dangerous
Anopheline mosquito which is the carrier of malaria in those islands,

Nothing is more certain than that a similar fate will befall the
present, report ; and it is for this reason that in the following pages every
effort has been made to avoid generalisations, and to describe
the measures recommended for malarial prevention with what may at
first sight appear to be unnecessary detaill. It is hoped that the
adoption of permanent measures in every possible case, and the rigoroua
enforcement of the necessary regulations In cases where this is
imypracticable will ensure that the one great object of the campaign,
i.e., the eradication of every potential permanent breeding-place of
Anopheles stephensi, may be attained. The details of the scheme now
proposed are given below.

Organization of the Malaria Staff
- 1. Tke Special Mdlaria Qfficer—

() As was emphasised by both Bentley and Christophers, and
as will be evident from a perusal of the present report, the task of
the officer in charge of antimalarial operations in Bombay is a very
-arduoons one. The major portion of his work lies in the field, and it
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 is essential that the antimalarial campaign shall be camed out under lus
- immediste persoral supervision.

This officer should have no other duties whaisoever except ihoss
connecled with the prevention of malaria, Further, as the study of
malaria control is a very special subject, I consider that any officer
in future appointed to this post should be a trained malariologist.
1 would also suggest that the Divector, Malaria Survey of India, be
ssked to arrange if possible that prior to taking up his duties this officer
should attend one of the malaria courses held from time to time under
his direction.

(b) Unity of control of antimalarial operations over the whole of
Bombay is of vital importance. The drawbacks of the present system
have been discussed st some length in the preceding chapter. I wish
to make it quite clear that I do not desire to criticise in any way the
work of those who are at present carrying oyt antimsalarial measures
in sny part of Bombay; but the system is wrong in principle, and is
certain to break down on occasions, with consequent detriment to the
heslth of the City in general., I therefore most strongly urge that all
antimalarial operations in fhe Island of Bombay be carried out under the
direct supervision and conirol of the Special Malaria Officer ol the
Municipality.

I am aware that this suggestion has been put forward before, and that
it hag been rejected owing to various objections which have been put
forward. As a substitute a Malaria Advisory Committes has been
appointed, which includes representatives of the various public bodies in
the island. This Committee* is a most valuable one, and its continued -
support will strengthen the hands of the Malaria Officer, but I regard
unity of control on the part of this officer as being essential to the efficient
working of any antimalarial scheme in Bowbay. The war against
malaria in the City will not be completely successful until all the
antimalaria] forces in the island are united under one central authonty

2. The Subordinate Staff.—

As regards numbers, the present hudgeted strength will pmbably
be suflicient, provided that the recommendations put forward below are
adopted. Under the existing conditions the numbers are entirely inade-
quate to carry out the duties which they are expected to perform. It
is possible that the numbers will have to be increased from time o tire
to some extent in conformity with the expansion of the City and the
opening up of Hew residential areas.

As regards quality, in certain cases this leaves much 6 be desired.
All antimalarial work implies the conduct of an active field campaign,
and the personnel must be both conscientious and energetic. The work
of inspection is by no means an easy or pleasant one, and the personsl
factor is of great importance. There is a tendency on the part of certain
Tnspectors to confine themselves to office work and to leave the fisld

* Suggeationa for certain alterations in the eomposition of this L‘omn.uttee will be
found in Chapter X,
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work entirely fo the Sub-Inspectors, This lack of personal supervisios
inevitably leads to the Sub-Inspector leaving the work to his coolics
It 18 scarcely necessary to point out that ne amount of office work car:
compensate for a lack of efliciency in the field.

I copsider that the present pay of the Sub-Tnspectors is insufficient.
Their work is very important, and with their present scale of pay they
are constantly looking about for some more luerative post, with the
result that there are numerous changes of staff, which is most undesirable.
1 recommend that their pay shall be on a sliding scale, rising to 2
maximum of Rs. 100 per month. This will tend to attract a better type
of man, and to obviate the present continual changes of personnel,

3. The Work of the Malaria Department.—

I do not proposs to attempt to lay down the duties of the malaria
stafl in detail, as naturally these must be arranged by the Malaria Officer.
There are, haowever, certain points in connection with the work which
call for comment,

At the present time & very large part of the time of the staff is taken
up in examining wells, cisterns, etc., for Anopheline breeding. . I have
emphasised earher in this report the extreme difficulty of demonstrating
the presence of the larvae of 4. stephensi in wells with trap-doors and
in cisterns, unless they are very numerous. One can never be sure,
even after spending 20 minutes or more in examining either ot these
types of breeding-place that larvae are not present. It is a common
experience to discover quite a number of larvae after having made about
20 negative dips with a net ; and to examine all the wells and cisterns
in the City thoroughly once & week would require a staff ten times as
numerous as that employed at present,

Under the scheme which I now propose all this labour, which I regard
a3 entirely unnecessary, will be cut out completely, We Znow that
every well and cistern which is not mosquite-proof is a dangerous potential
breeding-place for the malaria-carrying mosquito of Borobay. Vhy,
therefore, bother to dip with well-nsts, hand-nets, ete. (a procedure
often perfunctorily carried out ) and waste so much valuable time and
lahour in proving what is already lmown to be a fact ?

Under the scheme now putb forward the chief work of the inspecting
staff during the dry season will consist not so much m examining colles-
tions of water for larvae, as in seeing that every potential breeding-place
of A, stephensi is maintained in a mosquite-proof condition, If my
proposals are adopted as they stand, every well will be bermetically
covered or filled in and every cistern rendered mosquito-proof and provided
with a standard man-hole lid which will be locked and the key in the
possession of the malatia staff (or of some responsible official in the case
of mills, railways, etc.), All that will be necessary with regard to these
mostimportant sources of mosquite breeding will be a monthly inspeetion,
conducted on a specified day of the month in each case, not to examine
them for the presence of larvae, but simply to see whether they are still
completely mosquito-proof. Needless to say, the inspection must be
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thorough ; one cannot, for instance, properly inspect & roof cistern from
the terrace of the next house. Furthexmore, il musi here be emphasised
that this rigid inspection musi never be relaxed, no matter how low the
incidence of malaria may fall in future years. '

In order to become fully acquainted with the work of the inspecting
staff, I have on many oecasions accompanied Sub-Inspectors on their
rourds in various parts of the City, and have been much impressed by
the difficulties of their task. 1b is a frequent experience after having
climbed four or five flights of stairs to find the door of the top flabin a
building locked and the tenant absert, the only means of access to a
cistern on the roof being through the flat in question. Or, the occupant
of the flat may object to the Inspector coming through it. Or, having
arrived at the top storey it may be found that there is no ladder to reach
the trap-door in the roof. Or, that the said trap-door is weighted down
by about a hundred tiles, Or, the roof having been reached, that the
passage to the cistern is so hazardous as to require the nerve of an
acrohat or cinematograph actor to attempt it. Apart from all this,
the monotony of going from house to house ard climbing four or five
flights of stairs in each case must be experienced to be understood.

There is no doubt that in some cases at least the Sub-inspectors have
found themselves unable to compete with their task, and have returned
to their offices and filled up their record books with wholly imaginary
entries. Under the circumstances I do not think that they can be held
entirely to blame for this.

The measures described below will reduce the work of the inspecting
‘staff to a very groat extent,snd I consider that if they are adopted the
present staff will be well able to cope with the work of inspsction
efficiently, without any considerable inerease of numbers. T would
recommend that owing to the exacting nature of their task, no work
whatever should be required of the staff on Sundays. At the same time
the rule that the discovery of any false entry in the record hooks will
entail instant dismissal should continue to be rigidly enforced, )

There are however other difficultics to be faced by the Malaria Depart-
ment under the present system. If a well or cistern js found to contain
larvae, aletter is written to the occupier or owner of the property requir-
ing him to render it mosquito-proof. A lengthy eorrespondence fre-
quently ensues, which may or may not culminate in an action in the’
Courts, as the result of which the offender is either cautioned or
“ punished ”” by the infliction of an insignificant fine. A considerable
part of the time of the malaria staff is taken up in serving notices and
SUIMMONSes. .

It might perbaps be supposed that in the case of public bodies, such as
the Railways or Government Departments, it would be easy to get defects
temedied. This is far from being the case ; indeed, it is in dealing with
such bodies that the greatest diffioulties of the malaria staff are
experienced. In the case of a private individual resort may be had
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to legal action, but in the case of the Railways and other public bodies
the Municipsl Act is not applicable.

Times without number whilst going round the City. with members
of the malaria stafl have I been fold that a well or cistern which is in &
non-moequite proof coudition is “ under action,” or has been “ undes
action ”’ for many weeks, months or even years. Meanwhile the breeding
of malariacarrying Anophelines continues unchecked, with consequent
detriment to the health of the unfortunate people living in the vicinity:
It is small wonder that members of the Department have at times losi
heart and interest in their work under sich conditions,

It is hoped that under the scheme now proposed these disadvantages
which at present eripple the whole work of the Department, will to a
great extent be eliminated. -

The Conirol of Breeding-places

In dealing with this aspect of the problem, permanent measures should
be adopted wherever possible. Every breeding-place finally and per-
msnently abolished represents a definite gain to the health of the City,
Temporary measures, such as oiling, ete., should never be employed
éxcept when (g} the cause itself is temporary, or (b) the cost of permanent
meagures is absolately prohibitive. In this connection it may be pointed
out that permanent measures, although perhaps in the first instance
more costly than'those of a temporary nature, frequently prove to be
more economical in the long run, owing to the constantly recurring
expenses of the latter; and the large inspecting staff that has to be
employed. *

The types of breeding-place particularly favoured by 4. stephenss
are now well known ; and the practice of not dealing with such breeding-
places until larvae have been actually demonstrated in them is entirely
wrong.. We have seen how diflicult it is to find the larvae in a cistern
or ina well with a trap-door unless they are present in very large numbers ;
and it is certain that the elimination of some of the breeding-places will
compel the mosquito to seek others which are not protected. Therefore
the principle to be adopted is a simultaneous attack on all breeding-
places which are of a character which has been proved to be suitable
for the breeding of A. stephenss, whether larvae are actually found to
be present st the time or mot. It is particularly necessary that the
powers possessed by the Commissioner under Section 489 of {he Municipal
Act, to execute work necessary for dealing with breeding-places at the
owner’s expense in the event of non-compliance with orders, shall be
invariably exercised. '

1. Permanent Breeding-places.—

(2) WeLLS— ‘

: The danger of open or insufficiently protected wells has
slready been discussed in Chapter III. Bentley was most
emphatic in stressing the direct relationship between the
presence of wells and the intensity of malarial incidence in the
gouthern portion of Bombay, a finding which as we have seen
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was strikingly confirmed by the results of the investigation
into the causes of malaria amongst the Parsees recorded by
Drzs. B. 8. Shroff, Kapadia and Deji. The closure of a number
of the wells has resulted in a marked diminution of the
disease in this part of the City ; but in the course of the present
inquiry it has been shown that a considersble focus of
endemic malaria still remaing in this quarter, It is quite’
certain that the disease will not be eradicated from Bombay
whilst these sources of breeding, which as we have seen are
especially favoured by A. stephensi, not only in Bombay but
throughout India, are allowed toremain in their present
condition. o B

At the time when Bentley’s report was written, one of the
objections to the closure of wells was the inadequacy of the
piped water-supply. This condition no longer obtains, and
the sole objections remaining are those prompted by religioua
or sentimental feelings. I cannot help-feeling that in the past
these objections have been given too great an importance. In
this connection I would point out that there are in Bombay
thousands of persons belunging to the very castes whose
members have raised these objections, who are living in
appazent contentment in houses wmith no wells in the vicinity,

The only solution of this problem is to ill in the wells, or to
cover them completely with concrete. The latter course
appears preferable, because it has been objected that if the
wells are filled in there might be a water famine should the
piped supply fail for any reason. If the wells sre mercly
provided with conerete covers, they could be re-opened in an
emergency, If it-is considered essential to use the water, a
pump may be installed ; but otherwise every well must be
hermetically covered, Trap-doors, which as we have seen are
useless as a preventive measure, should not be permitied under
any pretext whatsoever, :

I am fully aware that objections will be raised to carrying
ont this measure, but no reform of any importance can ever
be carried through without opposition, The wells are a
constant menace to the health of Bombay, and if only the
authorities concerned will have the courage to carry through
this measure, be the opposition what it may, they will confer
a lasting benefit on the City, besides immeasurably lessening
the work of the Malaria Department.

The large open wells in the north of the island are ai present.
of relatively small importance. But the City will continue
to expand, and houses will be built in their vicinity, If
allowed to remain unprotected, these wells will sooner or later
becorme mfected, a3 has happened in the case of the mill-pends
and cisterns. Therefore the wisest course is to make s clean
sweep of them all, and to isste orders that every well in the
island shall be fiiled in or covered over wilh concrete, with if
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desired ibe provision of s pump, by a cerfain specified dats
in the event of nob-compliance the Municipal Commissione
should cause the work fo be carried out, and recover the cost
from the owner, if considered necessary.

The cost of covering those wells already fitted with a trap-
door will be trifling, only a few rupees per well. The larger
wells in the north of the isfand will probably cost about Rs. 50(
each; and it is & matter for consideration as to whether or no
the owners should be compelled to bear the cost.

I understand that in the case of temples there may be
insuperable opposition to covering the wells, even if the
installation of a pump is allowed. Thereare in the whole island
135 unprotected or insufficienly protected wells in connection
with temples ; and if these are allowed to remain as they are
it means that there will still exist 135 potential breeding-places
of A. siephensi, many of them situated in the heart of the City.

If, however, the closure of these wells is found to be
absolutely impossible, then it is best to remove the covers of
those which have trap-doors completely, and to stock them
w1th fish. This will entail frequent inspections, and moreover
since 8 well in a Parsee temple may only be inspected by a
Parsee, and one in a Hindu temple by a Hindu, it will mesn &
duplication of staff. Some of the temples have two or more’
wells, and it should be possible at least to insist that each‘
temple should have mot more than one well which is not’
hermetically covered.

(b) CisTERNS— ’

The importance of cisterns as a factor in the dissemination of,
malaria in Bombay, and the principsl defects in them which have
been brought to notice in the course of this inquiry have been'
discussed in Chapter III. They form the principal source of
breeding of 4. stephensi in the case of the mills, in the
neighbourhood of which as we have scem the most semous
amount of malaris in the island exists at the present time, If
malaria iz to be eradicated from Bombay, it is of vital
importance for cisterns to be completely eliminated as possible
sources of mosquito breeding.

(i) All cisierns must be covered with sheet-iron or
reinforced concrele. —

~The latter is perhaps preferable in the case of very large
cisterns, because it lasts very much longer and because
if properly constructed there is no possibility of raim-water
collecting on the top ; but owing to its weight it cannot
be employed nnless the supporting structure of the cistern
is sufficiently strong. Great care must be taken to see
that the junction between the cast-iron side of the cistern
and the concrete cover is made absolutely mosquito-proof.
A number of the large sprinkler and hydrant cisterns in
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the E. D, Bassoon group of mills have recently been
covered in this manner, 8lightly different methods have
been used in different cases, with the object of finding the
most guitable from the point of view of malaria prevention.
In the case of the first one erected (Alexandra Mill) the
junction between the side of the cistern and the eover
was unsatisfactory ; but in the remainder this difficulty
appears to have been successfully surmounted. It will
be necessary to watch this point during the next few years,
s0 that any defect which may arise may be dealt with,

The cost of covering cisterns in this manner has varied
from 10 to 12 annas per square foot, depending upon the
position of the cistern. It is estimated that the cost of
covering all the large cisterns in the E, D. Sassoon group,
which comprises 10 mills, will be about Rs. 12,000,

The cost of . covering large cisterns with sheet-iron
including that of the angle-irons and supports, works out
at approximately Rs. 1-2-0 persquarefoot, A disadvantage
of covering very large cisterns by this method is that the
covers tend to sag and produce depressions in which water
collects during the rains. Larvae of A. stephenst have
been found in such collections,

Corrugaled iron sheets should not be permiited as coverings
for any cisterns. The defects of this type of cover bave
already been noted. '

(1) Water-gauges necessitating an aperture in the reof or
side of a cistern must be prohibited,

These are present in the case of a nomber of the very
large overbead cisterns in connection with mills and rail-
ways. The only types of gange permissible are those
which do not allow any aperture through which a mosquito
can pass.

(il) Man-hole lids (and valve-hox lids if present) fo bs
well-filting, and of the pattern approved by the Municipality.

The man-hole lid approved is a cireular eap-cover, the
rim of which fits over another rim fixed in the cover of the
cistern. There is one point in which this could be
improved, which eonsists in the shortening of the bar which
is fixed across the top.of the lid, so that both hinge and
hasp are as close to the lid ag possible. This will ensure
that the lock can only be applied when the lid is accurately
closed, and will prevent people prising open the Ld and
bending the bar. I have actually seen the result of this
practice in & number of cases, and the effect is to render
it impossible thereafter to close ‘the Lid completely. Lids
with the hinge and hasp fitted close to the cap-cover are
provided in the case of certain cisterns on the roofs of
houses at Bassoon Terraces, Mazagaon, and are the best
pattern that I have scen, :
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Square or rectangular iron man-hole lids are most unsa-
tisfactory, and should never be permitted. In the case
of large cisterns with reinforced concrete covers, which
are only required to be opened once in six months, a square
block of concrete is permissible ; but this must be cemented
round the edges after being closed on each occasion,

(iv) Ko inlet-pipe must enter a cistern through the man-hole,

(v) Every inlet-pipe must be provided with a check-nut, or
in the case of large cisterns with concrete covers with a
double flange secured by bolts through the cover.

(vi) The warning-pipe must be pretected by the standard
patiern of cap approved by the Municipality.

The protection of warning-pipes by means of wire gauze
is unsatisfactory, as the gauze rapidly perishes.

(vii) A strong pattern lock for man-hole lids (and valve-hox
lids where present) to be provided by the Municipality.

Every hundred (or more, if found convenient) locks to
have the same key. Locks to be stamped with the Govern-
ment marlk, In the case of mills, railways, ete., the keys to
be kept by some responsible official. The Blalaria Officer
to be mmformed a3 to who has chatge of the keys in each case.
Tn the caze of domestic cisterns, the keya to be kept by the
Malaria Inspector of the Ward in question. Any owner or
occupier of a house tampering with the lock of a cistern
should be Liable {o a penally.

Tt appears that the only legitimate reasons for opening the

lid of a cistern are {a} to clean it out, and {(b) to adjust the
valve if this gets out of order. Tn actual practice the lids of
domestic cisterns are practically never opened for the first
of these reasons, and bus rarely for the second. They are

* much more frequently opened because it is less trouble to
dip out » bucketful of water from the cistern than to fill it
from a tap which may be situated on a floor below ; or by
-persons Who prefer to rinse their clothes in the cistern. It
- may be mentioned that in the B. I. 8. N. Company’s Dock-
yard the smaller cisterns, which are identical with the

. ordinary domestic cisterns, have their man-hole and valve-

box lids actually rivetted on. This would scarcely have
been done if it: were necessary to open the lids at frequent
. intervals.

Under the present scheme the Malaria Sub-inspector will
visit each house on a specified day of the month, and if the
tenant wishes to clean out the cistern he can arrange to do so
onthisday. Ifontheother hand the valve getsout of order,
he can at onte send to the office of the Malaria Inspector
of the Ward. Although this may be less eonvenient
for bim than keeping the key in his own possession, he will
be able to get it uch more quickly than if the key is with
the owner of the house, who may live a long distance sway.
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I have been told that it is & not uncommon occurrence for
a cistern to overflow for days without being attended to.
This is sometimes because the key cannot be obtained from
the owner, but apparently many tenants are so indifferent
to the affair that they simply do not bother to take any
sction. Under the circumstances I do not think that the
keeping of the keys by the malaria staff will involve any
great hardship, and it will be of inestimable value for the
Department to have this important source of breeding under
its direct control. .

{viii) Proper means of access, to the satisfaction of the
Special Malaria Officer of the Municipality do be provided
in the case of all cisterns. If a ladder is necessary, ihis
must be of iron, and must be fixed in position, -

The adoption of this regulation, which although it may
appear at first glance to be of a minor character is in reality
of great practical importance, will save an ¢normous amount
of time which is now wasted. _

(ix) Every cistern to be elearly numbered, io facilitate
inspection.
This 1s another provision of importance. It is quite
possible, especially in the case of old houses, to miss out a
- cistern in the course of ingpection. On one oceasion in Fort
North I came across a cistern the existence of which was
not known to the Malaria Bub-inspector, There was no
man-hole lid and numerous larve of 4. slephensi were
present in the water. This could not have happened if t
cisterns had been numbered in series. '
(x) Every cistern to be kept in good repair.
{xi) All unserviceable cislerns fo be removed.
(xii) Valve-boxes fo be prohibited in fufure.
The provision of an adequate piped water supply has

rendered thess unnecessary, and many of those more

recently installed have no valve-boxes, the ball.cock being
accessible through the man-hole, Valve-box lids are s
constant source of trouble at present, 88 it is extremely
difficult to make them fit properly., The prohibition of
valve-bozes will of course reduce the capacity of the
cisterns; but with an smple water-supply thie objection
should not be allowed to prevent the adoption of this
important reform, '

(xiii) The Malaria Sub-Inspectors {o inspect every cistern
in their area on a specified day of each month {e.g., first
Monday in the month, etc.), and between certain specified
hours., The day and hour in each case to be notified to the
owner or occupier of the house,

(xiv) If any cistern is found to be non-mosquito proof, the
owner to be given one week’s notice to repair the defect,
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- If no action has been laken within a week, the Munieipal
Commissioner should cauvse the work to be earried out
immediately, and recover the cost from the owner.

(xv) In future, no new cisiern fo be installed until it has .

first been inspected and passed by the Special Malaria Officer
of the Municipality.

(¢) WATER-CLOSET FLUSH-CISTERNS—

Under this heading sre classed two types of cisterns, (i) the
automatic flush cisterns frequently installed in connection with
public water-closets and urinals, and (i7) the ordmary domestie
flush-cisterns with & pull-down chain,

The former are thoroughly bad from the point of view of
malaria control. They very frequently get out of order, and
the larvee of 4. stephensi are often found in them, It is amazing
that this type of cistern should have been permitted in a city in
which this mosquito was known to exist. At the present time.
they form a serious source of danger, but I understaml that'

_ they have already been conderned and will shortly be removed i

and therefore they will not be further discussed here.

The domestic flush-cisterns are of various patterns, but they,
all have cither s longitudinal slit about one inch wide by six
inches long, or & circular aperture some four inches in dismeter;
in the cover, through which passes the iron bar or chain which’
worke the flush. As long as they sre in daily use_they are
probably of no danger ; and even when out of nse or out of order,
(a very fraquent occurrence in the poorer localities, where the
people do not understand their use) I have never yet found
Anopheline larve, But they are extremely difficult to ezamine,’
on account of the presence of the ball-cock and flushing appara-;
tus, and 1t must be remembered that when every other source
of breeding has been eliminated the mosquitoes will be driven’
to select any available breeding-place. It cannot be doubted
that these fush-cisterns must constitute a possible source of
danger at least when they are at first left unused, or when they
first become out of order.

Tt is possible to obtain a type of flush-cistern which has no
aperiure in the cover. The only one that Ihave seenin Bombay
was made of porcelain, and was therefore very costly, but I
see no veason why the same principle should not be applied to
a cheaper form. Indeed, it would seem certain that some such
pattern must be used in countries where yellow fever exists, for
the type at present used in Bombay could not possibly be tole-:
1ated tn such localitics. I would therefore suggest that nquiries
be made as to whether an inexpensive pattern of water-closet
flush-cistern without an aperture in the cover exists, and tha.t
if so this pattern be insisted on in Bombay in future.* -

# T understand_ that fiush-cisterns of the pattern indicated are commonly fitted in
mailwey carringe lavatories.
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In the meanwhile, I recommend that in their monthly inspee-
tions the Malaria Sub-inspectors be instructed to test each
flush-cistern, and to pour & tea-spoonful of saponified cresol or
other larvacide into the aperture of any found out of order,
before reporting the fact to the Sanitary Department.

Similarly, when for any reason mills are out of action, each;
flush-cistern, whether out, of order or not, should be treated with
8 larvacide (see Chapter VII)

{(4) MmL-poNDE—~

The majority of the mosquito larve found in these ponds
.are those of Aropheles wubpictus and of Culicines. The larve
of A. stephensi are however also found in them at times, and.
therefore although the mill-ponds are less dengerous than sre
cisterns and wells, it is very necessary to devise a scheme whereby
they may be rendered innmocuous from the point of view of
malaria prevention. The cost of filling in these ponds would-
be enormous, and therefore it is necessary to employ some form
of larvacide. Captain B. 8. Chalam and Drs. P. A Dalal' and
E. E. Madon have carried out interesting and valuable experi-
ments with a view to [inding out the most suitable larvacide
for the purpose. “Tn the first set of experiments paris green was
used, and in the second a mixture containing three parts of
cruds oil and two of kerosene, with 0-1 to 0°2 per cent. of castor
oil. Both these methods were very successful in destroying
Anopheline larvee, and each has advantages and disadvantages.

Paris green will not destroy the eggs or pupe of mosquitoes
and has no effect on the larva of Culicines, but it is extremely
efficient in destroying Anopheline larvee, and has the great
advantage of acting equally well whether vegetation or algae
are present or not, It does not destroy fish or other natural

. enemies of mosquito larve, T is & very inezpensive method
to employ, and being useless for any other purpose it is not
Iikely to be stolen ; and mince it does not deter mosquitoes
from depositing their eggs, it also acts ag a trap. Ithas to be
rememcbered, however, that heavy rain will cause the dust fo
sink, and therefore should a heavy shower occur immediately
after its application, the treatment has to be repeated.

Oil will kill all mosquito larve and pupe, and will deter
mosquitoes from depositing their egzs. A disadvantage ie
that a wind will blow the scum on toone side of the pond.
Dalal and Madon found that to ensure complete efficiency it -
was necessary t0 employ about one gallon to 100 square feet
of surface, which makes it an expensive method. Further, its
use offers temptations te unscrupulous employees. Another
disadvantage is that some engineers object to any oil being
added to the water in the mill-ponds on the ground that it
will damage the boilers ; though, since the water is withdrawn
from the ponds by pipes, the openings of which are usually

Mo r 104
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about six feet or more below the sarface of the water, it is’
difficult to imagine how this can be so. -

Whichever methodis to be adopted, it i3 most necessary
that every mill-pond shall be trealed once & week, on a certain |
specified day of the week throughout the year, whether larvae
are found in it ai the liwe or not. It is only by this procedure
thet one can be absolutely certain that no Anophelines
can breed in any mill-pond under any conditions whatsoever,

On the whole, I consider paris green to be the most suitable
larvacide, and T recommend that special gangs be formed to
carry out the work. There gre 117 mill-ponds in the island,
and it will thus be necessary to deal with 19 or 20 ponds
per day, allowing 6 working days in each week. It should be
possible for a Sub-inspector-with 3 coolies working under him to

_ treat Hponds per day. The ponds should be divided into four
groups, each of which should be assigned to one gang. It will
be necessary to have a shed in a centrsl position for each group,’
in order to store_the road-dust required, and to keep it dry.
Posaibly one of the mills in each group could rupply a shed for
this purpose ; otherwise it will be Decessary to construct new;
sheds. Each gang will require a “mixer,” and a hand- -cart
for transporting the dust, which must be collected during the
dry months. For use, it is neécessary to mix the paris gteen
thoroughly with 100 parts of road-dust. This should be done
in the shed, and the mirture then taken to each pond in tum.!
The amount of paris green to be used is 15 grains to each square
yard of water surface. Taking the average area of the Bomba}'

mill-ponds to be 40,000 square feet, 13 1bs. of paris green wﬂl
be amply sufficient for ome treatment of each tank. The
‘present price of this larvacide in Bombay is about 12 annas
per pound. Thus the cost of treating the ponds by this method
will be about Re, 1 per pond per week. The total cost of
the scheme, caleulated on the maximum pay suggested for the
Sub-inspectors will be as follows :—

t

m .
Pay of 4 Sub-inspectors at Rs. 100 per month .. 4,800 |
Pay of 12 Coolies at Es. 23 per month .. 338 .

Cost of paris green at Rs. 117 per week .. 6,084

Total cost per ammgm .. 14,198

Tt might be found mecessary to employ a few extra coolies
in the dry season to eollect the road-dust, but this would not
add very much to the cost of the scheme.

It must be borne in mind that commercial paris green varies
in composition, and a chemical analysis should be made of cach
new lot hefore employing it. None should be aceepted whick
does not contain at least 50 per cent. of arsenious oxide in
chemical eombination which is not soluble in water.
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I understand that on one oceasion in Bombay a mill engineer
raised the question of possible damage to boilers from the use
of parisgreen, A similar question was raised in America, where
this larvacide has been used extensively in mill-ponds.
Apparently it was satlsfactonly p:oved that pans green had
no iii-effects on the boilers, even in Jarge (]_uanmmes, and the
owners of one mill offered to put half a pound of the
larvacide in a boiler as a demonstration that there was no
danger. Tt seems scarcely possible that there should be any
ill-effects from the use of such minute amounts of paris green
as are used for the destruction of Amopheline larvae,

A number of references to the use of this larvacide will be
found in the List ¢f References to Literature given at the end
of this repcu't {Nos. 8, 10, 12, 13, 17, 18, 25).

{¢) FouxTalys, GazpEN Tangs aND TuBs— _

The provision of an adequate piped water supply has
rendered garden tanks and tubs entirely unnecessary in
Bombay. Gardens can be watered perfectly well by means
of a hose attached to a stand-pipe, and this method, besides
saving time and labour, would probably tend to diminish the
present wastage of water from taps left running. Similary,
the nse of hose-pipe is the most rapid and effective method of
washing a motor car.

Fountains provide another very favourable source of breeding .
for A. stephensi, the larvee of which are frequently found in
the basins into which the water falls,

The removal of these three most dangerous sources of breeding
will not only lessen the incidence of malaria; but will cause a
very great reduction in the numbers of Culicine mosquitoes
which abound in that part of the City in which most of them
are situated. The following recommendations are put
forward (—

() All garden tanks ta be demolished, or filled in and r.ﬂn-
verted into flower beds if so demred

(i) No fountfains fo be permitied, except those which are
50 consiructed that no waler whatever remains when
the fountain has ceased playing.

(iii) No garden tubs, barrels or open cisterns in gardens to
be permitted,

{f) SraND-PIPES—

Should in every case be provided wiih a cement drain connected

with the main drainage system.—

This is & very necessary regulation, especially where the
stand-pipes are situated in gardens, In the case of the public
gardens below Malabar Hill Reservoir, for instance, the water
from the stand-pipes runs down the side of the hill, and forms
little pools among the vegetation which are 1dea.11y guited to
breeding of A. stephensi.

M0 F 10—4dg
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(9) R.oAD-WATERING HYDRANTS—

It has already been explained that the weakest point about
the old pattern of hydrant existing in Bombay is the presence
of an aperture for insertirg the * key " when it is required to
raise the cover. It would appear to be a simple matter to
replace this by a metal ring which would lie flat when not in use.
The covers are studded with metal bosses, which would protect
the ring from damage by traffic. The present key-hole should
be filled up so that there would be no possibility of mosquitces.
entering to deposit their eggs.

I therefore recommend that either the present covers be
converted 1n this manner, or that they be replaced by new covers
constructed on the lines suggested sbove, whichever proves to
be the lzss expensive measure. It would "also be of advantage
if the covers could be so made that they could not be opened
beyond an angle slightly less than a right angle ; it would then
be impossible for a cover to be left open unless it weve propped

up.

(#) CrrrARy—

.

The owner of any cellar info which the subsoil waler poreolates
should be compelled to fill this in up to sucha level that the water
no longer percolates into it, even during the rains, by a specified
date ; failing compliznce, the Municipal Commissioner should
cause the work to be carried oul, and recover the cost from the
owWner.

Further, as it has been found thet newly constructed cellars:
m Bombay almoest invariably allow subsoil water to perco]ate-

in, the construction of cellars should be entirely prohibited iru
l'uture

(#) WaTER UsED 1N BurLping CoNsTRUCTION—

In the case of reinforced concrete buildings, the most surtab]e'
larvacide is probably saponified cresol. This is inexpensive
{sbout Rs. 3 per gallon), effective, and when added to water
gives the latter a milky appearance, so that it can easily be seen
by the Inspectors.

Exhsustive tests, carried out by Messrs, J, A, Mitchell a:ud
Co., analytical chemnists and specialists in cement and concrete,
have proved that in 2 strength of one in one thousand this larva-

_cide not only has no deleterions effect on cement-concrete but

even appears to improve its qualities,

A strength of one in 10,000 is probably sufficient to prevent
breeding, but it will be more practical to insist that a strength
be employed sufficient to render the water distinctly milky
(¢.e., about one in 2,000). This will cost about two annas for
the breatment of 40 gallon barrel, such as is commonly wsed
by builders,

I recommend that all builders and contractors engaged in
the construction of reinforced concrete works be required to
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add a sufficient quantity of saponified eresol to all water used to
keep cement-concrete wet whilst sefling to make the water
distinetly milky. The cresol must be sdced to the water before
it is poured over the concrete, and to all water subsequently:
added.

Aregister of the number and location of all reinforced concrete
buildings under construetion in Bombay should be maintained
in the office of the Special Malaria Officer of the Municipality,
s0 that he can at any time make & personal inspection of them.

With regard to water receptacles used for soaking bricks used
in building construction, all such receptacles must he emptied
daily after use, and furned upside down. Alternatively, saponi-
fied cresol might be added to the water in the receptacles.

2. Temporary Breeding-places.—

Under this heading are classed those breeding-places which are created
_Lnly' durinz the monsoon, such breeding-places as those formed during
building operations having been discussed under the heading ““ Permapent
Breeding-places, ” because although in & semse they are temporsry in

nature, they are produced at all times of the year.

- Bentley was of opinion that temporary breeding-places were of com-
paratively slight importance, provided that permanent breeding-places
did not exist in the immediate vicinity, in which case they at once became
a serious source of danger. My own experience has tended to confirm
this, for on every occasion on which I have found evidence of any consi-
derable degree of malarial incidence, permanent breeding-places have
been found in the immediate vicinity. Uonversely, where malaria has
been found to be very slight, permanent breeding-places have been
absent, although it has frequently been perfectly obvious that hundreds
of temporary breeding-places must have been formed during the
ruonsoon. :

 Ido not mean by this that temporary breeding-places are to be
neglected, for although our aim is to destroy or render innocudus every
permanent breeding-place, it is inevitable that some at least will still
remain, I merely wish to emphasise the fact that of the two, permanent
breeding-places are relatively the more important, and that the destruc-
tion of these should be our primary aim, -

There is one class of breeding-place formed during the monsoon that
is of a most dangerous nature, and that is the cellars which are flooded
by percolation of the sub-scil water when the latter rises during the rains,
These hove already been discussed in the preceding section along with
those into which sub-soil water percolates throughout the year. Other
temporary breeding-places are considered below : —

{2} YarDs conTaINING MACHINERY, SCRAP-IRON, ETC.— y
_ These are found in connection with railways, mills and other
industrial concerns. Some of them are several acres in extent,
and they frequently contain an enormous quantity of discarded
machinery, tubs, barrels and other scrap, which form myriads
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of breeding-places during the monsoon. In the majority of
cases there are permanent breeding-places in the vieinity, sand
the larvie of 4. stephensi are frequently found, whilst since they
also form ideal breeding-places for Culicine mosquitoes, these
yards are one, of the chief sources of the ““ mosquito nuisance
in Bombay. It isexceedingly difficult to examine the numerous
collections of water formed in these places, and quite impossible
to treat them all with Iarvacide.

All such yards should be levelled and adequately drained,
and the machinery, etc., 80 stacked that it provides no hollows
in which rain-water may collect. It is quite simple, for instance,
to place boiler plates with the convex surface upwards, and to
stack rails so that the concave surface is directed sideways
instead of upwards. In this connection it may perhaps be
remarked that the orderly stacking of machinery and scrap
would save the owners of yards a very great amount of space,
Articles which eannot be stacked in such a manner that wster
does not collect in them should be stored under cover during the
rains

In the case of the railways, periodical sales of such machinery
snd scrap sre held, and I would suggest that the Agents of
the railways in Bombay be asked to arrange to hold such sales
at the commencement of the monscon.

(8) UNFINISHED AND ABANDONED Burmpings—

Several of these exist on the Ballard Estate. In the monsoon
water collects on. every_ floor, sund on the ground underneath
them, which has usually sunk below the level of the surrounding
land. Each floor should be z0 levelled that water may no longer
collect, and any depression which may exist beneath the building
should be filled in. )

(¢) Roor-cUTTERS ARKD TERRACES—

In the case of all new buildings, the proper grading of
terraces and gutters so that no water can collect should be
insisted on.

The only remedy for those slréady in existence which are
improperly graded is to sweep them out pericdically during
breaks in the rains ; but it is obvions that to do this throughout
the City would require an enormous staff. It would, however,
be of advantage if owners of mills and railway yards, etc., where
there are often acres of roofs with hundreds of yards of gutters,

- could be compelled to have the Iatter swept down once a week
during the monsoon, '

(d) EMPTY TINS, ETC.—
The presance of discarded tins, earthernware vessels, eic.,
on roofs or in yards or compounds, found fo contain mosquito
larvae should eonstituie an offence punishable by law.
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3. Certain Special Breeding-places.—

{o) BauLEsawaR TaNE— <
Correspondence has been going on in connection with £his
notorious breeding-place for more than 15 years. In the,
Fxzecutive Health Officer’s report fur the year 1925 it was stated
that the Municipality had decided to fill it in, but up to the
present, date no further action has been taken. This plague-
spot is situnted in a densely populated quarter of the City,
gnd it should be filled in without delay. :

(b)) Srurce-carINS AT BAANDARWADA RESERVOIR—

These are two underground chambers constructed for the
purpose of turning the water off and on. They are traversed
by enormous pipes from which water continually leaks, forming
pools on the floor, They form ideal places tor the breeding of
A. stephensi, and in their present condition it is imposuble

- either to examine them thorouglly or to treat them effectively.
I understand that it is absolutely necessary to the working of
the water supply that these chambers should exist, 1f this is
the case, the floor of each cabin should be filled in up to the
level of the bottom of the pipes, covered with cement and pro-
petly levelled, graded and drained. -

{¢) Marapar HiLL RESERVOIR—

The doors of this reservoir are not mosquito-proof. They
should be replaced by accurately fitting iron or steel doors.
The fact that the water is constantly disturbed is no guarantee
that 4. stephensi will not breed in it, for larvee of this species
have repeatedly been found in wells which are in constant use.
It is therefore of great importance that reservoirs should be
rendered completely mosquito-proof.

{d) Mavapar HiLL GarpENS—

These are situated on the side of Malabar Hill below the
reservoir, and immediately above the Old Bodyguard Lines,
This locality was in the past notorious for malaris, and there
is evidently & considerable amount of the disease thers at the
present time, as 9 out of 23 children living in the lines showed
evidence of malarial .infection, :

There are two sourcea of danger in these gardens, (i) see-
pages from the reservoir, and (iz} pools formed where stand-
pipes have been left running by the gardeners. As regards
the former, cement drains have been made to catry off the water,

_ but the seepages require constant atbention, The rock face
at which they appear should be kept free of all vegetation, and
a close watch kept to see whether water appears at any other
points. If it does, it should be conducted by cement channels
to the main drains. As for the stand-pipes, recommendatjons
for dealing with these bave already been Made eatlier in this
chapter, i.e., a cement channel should be made from beneath
each pipe leading down the face of the hill to the drains ab the
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bottom. These channels should be kept free from overhanging
vegetation® I lay particular stress on these points, because
larvee of A. stephenst have been found in pools on the side of
the hill during the course of this inquiry, and T look upon it
as one of the most difficult and dangerous spots to deal with in
the whole of Bombay.

e) Tar Grass FarM BETWEEN ELPEINSTONE R0AD AND Dansr—

This covers an area about one mile long and } mile broad,
and is situated immediately alongside the track of the B.B.&C.L
Railway. Throughout the year this is irrigated, and in places

- itis flooded with water to a depth of about six inches. Captain

B. 8. Chalam investigated this locality in the course of &
malaria survey of the railway area undertaken in 1927. He
found numerous larvae of A. stephensi in various parts of the
grass farm, and conducted experiments with paris green in
certain selected areas, which were entirely successful. T nunder-
stand that even before this date paris green had been employed
by the Malaria Department in this area, and I recommend that
this measore shall be continued regularly, on the lines laid
down for the treatment of mill-ponds. The most efiective
method of applying the paris green in this Jocality is probably
by means of hand-bellows. I would suggest that the owner
of the grass-farm, who I understand makes a very handsome
profit irom the zale of the grass, be required to meet the cost
of the treatment,

There is also an extensive water-logged area by the side of
the railway track to the north of the grass farm, in which Chalam
noted the presence of larvee of A. stephemsi. It would be
advisable to include this area along with the grass farm in
the scheme for treating the mill-ponds with paris green.

(f) Tee SrorM-wiTER DrATN NORTH oF BELLASIS RoAD—

This is situated to the west of the B, B. & C. I. Railway, and
is open from Bellasis Road te Clerk Road, at which point it
runs beneath the race-course. The open portion is about § mile
in length, and contains water throughout the year. This water
is for the most part dirty and foul-smelling, but in places fresh
water flows into it from washing-places where the taps are
constantly left romping. The spleen rate among children
living on the banks of this drain at its northern end was 39
per cent., and larvee of 4. stephensi were found close by in a
cross-drain which enters the main drain at right angles. This
was found to be choked with old baskets, etc., and the water
in it was clear, fresh water being continually supplied by
leakage under the road-bridge, presumably from a defec-
tive pipe.

In order to discover whether the main drain was a factor
in the high incidence of malaria, 100 children living near the
southern end of the drsin were examined. Here the rate
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was only 13 per cent. It seems probable, therefore, that
the cross-drain was the main cause. Presumably both these
drains will be covered in when the projected drainage
scheme is carried out, but I understand thet there is mo
immediate prospect of this eventuating. In the meantime they
should be kept free from débris and vegetation, and the cross-
drain should be properly graded, At present there is a rise
in, the level of this drain beneath the road-bmdge.

{7 VicToRIA (FARDENS--

These gardens form & serious rival to the Bhuleshwar tank
as a perennial breeding-place in the reports of the Executive
Health Officer for the last 15 years. The most important source
of danger is supplied by the small masonry tanks, of which
there are about 60, a number of them being overhung by thick
bushes. These should come under the general regulations as to
garden tanks, t.e., they should be removed entirely. Each
stand-pipe should be provided with s cement chanxel leading
to the main drainage system. The question of the fountains has
been deslt with earlier in this chapter.

(%) OPEN DRAINS IN CONFECTION WITH RAILWAYS— .

In the island of Bombay these drains sre present in various
localities alongside the tracks of both the railways,. They are
liable to become choked, and in places they are not properly
graded. The ideal solution would be that these drains should
be covered over. In any case, the railway authorities should

be required to have them properly graded, and kept clean and
in good repair. ' B

4. Mosquito Breeding on Barges and Country Boals.—

Every barge and country boat that enters the Docks contains two
or more water-casks, usually situated in the bottom of the craft, and
difficult of access. The casks are fixed om their sides, and the only
opening in them is a hatch located at the uppermost part, through which
water is obtained by dipping. . N

All these casks swarm with mosquito Jarva, chiefly those of Culex and
Stegomyia, The result is that the ships moored in the Rocks and the
buildings in the vicinity are invaded by myriads of mosquitoes. 'This
it the cause of numerous complaints on the part of the ships® surgeons

and other officers, who aver that Bombay is the worst port for mosquitoes
in the East.

The danger of malaria arising from this source is probably not serious ;
but the average person naturally belicves that all mosquitoes can carry
malaria, 8nd in sny case he cannot be expected to be able to distinguish
an Anopheline from a Culicine. Apart from this, these swarms of mos-
quitoes must seriously interfere with the sleep of the crews of the ships.
(The bites of Culez and Stegomyia mosquitoes sre ugvally much more
irritating than are those of Anopheles). This state of affairs constitutes
4 serious nujsance, and is bad for the reputation of the City.
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I suggest the following measures, which will presumably involve an
amendment to the Indian Ports Act :—

(8) Each fresh-waier receplacle on cargo hoats entering the Docks
to be placed in such a position that it can be emptied into the bilze of
the vessel.

“(b) Each cask to have a bung-hole opposite to the filling hatch to
facililate rapid empiying, and a well-fitling cover over the filling-haich.

{¢) One of the malaria staff {o board each cargo boal belore she
eniers the Docks, emply her fresh-waler receptacles and treat her
bilges with Iarvacife. Dock entry to be withheld until this is done.

(d) The Port Trust Authority to provide fresh water for refilling
the recepfacles. .

These crafé orly remsin in the Docks for a few days at a time, and
therefore if the sbove recommendations are adopted the invasion of
ships in the Docks by mosquitoes breeding in the water-casks of eargo
boats will be enormously diminished.

- The Provision of Adequale Legal Powers

No antimslarial scheme in any country has ever been suecessful without
the provision of effective legislation to enforce the mecessary measures.
The recommendations detailed above can only be carried out if backed
by legislative powers which will apply mot only to private individuals
but alse to all public bodies in Bombay, including the Railways and
Government Departments,

This question forms the subject of a separate chapter of this report
(Chapter VIII). |
The Use of Larvacidal Fish
_ In the chapter dealing with the history of malsria in Bombsy (Chapter
I) it was noted that fish were nsed for thia purpose as early as the year
1902, and that they are still employed in certain localities in the
There are grave disadvantages in the use of fish, most of which, as
the reports of the Executive Health Officer testify, have been encountered
during the years in which they have been tried in Bombay. The chief
are .— -
(a) Fish are only effective if present in sufficient numbers,
() They are only completely effective in the absence of all weed
and floating débris. | _
{c) Small boys can be relied upon to catch them if they get the
. opportuaity. - S
{d) Over-zealous persons sre apt to introduce other and larger
species which may prey on the small larvedestroying fish.
{¢) Constant inspection is needed to sce that the fish are flounshing
‘and are in sufficient nombers, and that the water is free from weed,
algae and floating débris. .
(f} In order to earry out these inspections, and to keep up a suiicient
stock of fish for the various breeding-places, a speeial staff is necessary
for work as “ fish-gangs.”
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I consider the use of larvacidal fish in India ouly to be justified when
for some reason it is found to be absolutely impossible to employ any
other measure of malarial control; and in Bombay I think it will be
wiser as a geperal rule to apply the money which would otherwise be
expended on this head in more profitable directions.

As has been mentjoned. above, however, the wuse of fish is the only
course remaining in the case of temple wells and tanks, if the objections
to filling in or covering these are found to be insuperable. This measure
has also been recommended in the case of the dye-works at Mahim,
where it is impossible for technical reasens to apply paris green or oil
to the water in the tank,

Free Distribution of Quinine and Cinchona Febrifuge

One cannot help feeling doubtful as to the value of these drugs, unless
they are administered systematically and under supervision, They are
possibly & useful adjunct to malaria control, but I consider thet in the
case of Bombay the permanent measures of prevention suggested above,
which will if carried out in thesr entirety eradicate or render harmless
every permanent breeding place of 4. stephensi in the island, should
hold the first place. Preventionis better than cure, and it is both illogical
and uneconomical to spend large sums of money in distributing free
quinine, whilst at the same time the root cause of the persistence of
malaria in the City is allowed to contmue



CHAPTER VII

SOME SPECIAL PROBLEMS AFFECTING M;QLARIA
IN BOMEBAY

The Mills

In view of the very serions amount of malaria existing in their
vicinity, special attention has been directed to the mills during the
course of this inquiry. In alarge part of Worli and Parel Seclions
malarial conditions approsch those encountered in hyper-endemic areas
in other parts of India. Not only ia there a large percentage of children
showing enlargement of the spleen and parssitaemia, but the proportion
of greatly enlarged spleens is very marked.

The cisterns constitute the greatest source of danger. Drs. Dalal
and Madon, in a report submitted fo Mecsre, E. 1. Sassoon and Co. in
May 1928, stated that the larve of A. stephensi had been found present
in every one of the sprinkler cisterns of the E. D). Saszoon group of mills
during the preceding vear. A detailed inspection of a large number of
mills has, however, shown that it is bot only the large overhead cisterns
which are a source of danger. In the case of every mill there are a large
number of smaller cisterns, some inside the mill and others outside it in
connection with water-closets and wrinals ; and in a very large proportion
of cases these are not mosquito-proof, The water-closets and wrinals
are usually provided with the automatic flush system, the defects of
which have been discussed elsewhere in this report.

The compounds of mills are frequently badly drained. Open drains,
improperly graded and partially blocked by old sacks, etc., are a common
feature ; whilst quantities of discarded machirery and other scrap are
usually to be found lying abomt the compound, and providing
innumerable temporary breeding-places during the rains,

There sre very large cellars underneath a number of the mills, In
some cases these become flooded by surface water during the monsoon,
and thus become favourable breeding-places. (ther sources of mosquito
breeding in connection with wills are fire-buckets and badly graded roof-
guiters. ' -

A dense population composed largely of the lowest classes live in the
mill areas, their dwellings frequently abutting on the mill compounds,
More favourable conditions for the propagation of malaria can scarcely
be imagined, _

As regards the cisterns, the general regulations which have been
formulated in Chapter VI should render these innocuous. There is no
technical reason why every cistern in every mill should not be rendered
mosquito-proof, with the exception of the humidifier cisterns in the case
of those mills in which a compressed air system is not installed for this
purpose. These require to be cleaned out daily, and so are not a source
of breeding, provided that the mill is working ; but when for any reason
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a mill is out of action they become a danger, as the orifice of the outlet
pipe is usually placed some inches above the bottom of the cistern,

Dyeing vats also become potential breeding places when the mills are
out of action, as being made of wood they have to be kept filled with
water to prevent shrinkage. A third source of danger on such oceasions
is the presence of numerous small flush-cisterns in the water-closets, in
which breeding may occur when they are not in daily use.

The treatment of the mill-ponds has been dealt with in Chapter VI.
In the case of the dyeing works at Mahim Bay, however, in which larve
of A, stephensi have at times been found, it is impossible for technical
reasons to add either paris green or oil fo the water in the pond ; and in
this case it is necessary to keep the pond stocked with fish, and free from
all vegetation and floating débris.

The principal anti-malarial measures recommended for nse in mills:
may be shortly summarised as follows—

1. General Measures—

(@) All cisterns and wells to be covered and rendered mosquito-
proof (see Chapter VI). The automatic flush system in water-
closets and urinals to be abelished. .

(&) All mill-ponds to be treated weekly with paris green (see
Chapter VI). ' :

(¢} Compounds of miils to e properly drained, drains to be
well-graded, kept in good repair and not allowed to become
choked. Drainage fo be so arranged that any cellars which
may exist may not be flooded during the rains, :

{d} Collections of machinery and serap to be so stacked that
water cannot collect during the rains. :

(¢) Fire-buckets to he filled with sand ; or, if the Insurance
Companies require them fo be filled with water, some form of
larvacide to be added to each bucket.*

(/) Roof-gutiers to be swept out on a specified day of each
week throughout the rainy season,

2. Special Meusures to be adopied when mills are not working—

(¢) Humidifier cisterns, which must be provided with an
outlet flush with the botlom of the cistern, to be emplied out.
completely. -

(b) Some form of larvacide to be added to the waler in each
dyeing vat, '

(¢) Seme form of larvacide to be poured into every water-.
closet flush cistern, .

Tt would, I think, be an advantage if posters embodying the above
measures could be issued to each mill, with & request that & copy might
be hung up in the office of the engineer in charge of the mill,

* T am informed by the Chicf Officer, Bembay Fire Brigade, that the Insurance Com.
panies do not object to the treatment of water in fire buckets with phenyle or similay- -
fluids.
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The Railways

There are very extensive areas in the Island of Bombay which come
under the control of the B, B. & C. L. and G. I. P, Railways. Both lines
run through the mill areas, and they present problems which are in the
main very similar to those of the mills themselves.

There are in connection with the railways a number of large open or
imperfectly protected cisterns; whilst & large proportion of the
smaller covered cisterns in the railway stations and yards and in-railway
stafl quarters are in & non-mosquite proof condition. As in the case of
the mills, the pernicious antomatic flush system above referred to is
present in ‘certain cases,

Certain of the yards contain acres of discarded machinery and scrap,
usually stacked with no regard to the formation of collections of water
doring the rains, and thus providing numercus temporary breeding-
places at that time of the year, Another source of breeding is
the presence of open drains alongside the railway tracks which
are frequently partially blocked orimproperly graded The railway
employees are frequently housed in quarters which are most
ansuitable from the point of view of malaria control. For instance,
in the case of the B. B. & C. L. tenements in DeLisle and Carroll Roads
the spleen rate was found to be 55 per cent. and 42 per cent. Tespectively,
a condition of things all the more significant in that regular medical
attendance is provided. DBoth these sets of tenements adjoin a railway
yard containing & very largs imperfectly protected overhead cistern,
many smaller cisterns which are not mosquito-proof, an open well and a
pumber of boiler plates stacked in such a way as to allow the maximum
amount of water to collect during the rains : whilst the former block
has in addition a large overhead eistern for its own supply, with a non-
mosquite proof corrugated iron cover. We have heré a glaring example
of a community of people whose health is year by year being seriously
undermined by preventible conditions directly produced by the institu-
tion employing them.

There can be no doubt that the railways have contributed in no
small degree to the serious incidence of malaria in the mill areas and
elsewhere.

The general recommendations put forward in Chapter VI will, if they
are adopted, deal with sll the above mentioned points. But experience
has shown that when defects are brought to the notice of the railway
authorities either by their own Malaria Inspectors or by the Malaria
Department of the Municipality there is frequently great difficulty and
delay in getting them remedied ; and even when action is taken, there
appears to be a curious reluctance to carry out the work thoroughly. The
cisterns on the roof of the Victoria Terminus station of the G.I. P. Railway
form a case in point ; some of the covers are corroded and have holes in
them, but instead of heing provided with new covers the holes are
merely plugged with putty, so that constant inspection is required 4o sce
“Whether new holes have been formed.
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It has been already mentioned that the Munieipal Act is not appli-
cable to the railways, and that therefore the Executive Health Officer
of the Municipality bas no powers to enforce the necessary measures of
malarial prevention in the areas under their control. It is very necessary
that the railway authorities, like every other public and private body
in Bombay, shall be brought under the control of the Exzecutive
Health Officer for the purposes of sanitation. In the meanwhile, the
Agents of both the railways should be asked {o give definite orders to their
Executive Engineers (i) to fill in or hermetically cover every well in the
railway areas, (ii) te render mosquito-proof every cisiern in these areas in
accordance with the regulations detailed in Chapier VI of this report, and
(iii) to treat all requisitions from the Special Malaria Officer of the Muniei-
pality as matters of the most urgent importance.

It may perhaps be mentioned here that it will handsomely pay the -
railway suthorities to adopt similar measuzes, particularly with regard
to the mosquito-proofing of cisterns, not only in Bombay but in all the
stations on their lines, if only to safeguard the health of their employees.

Outbreaks of Malaria on Ships

" This problem is ome of such great importance in the case of Bombay
that no apology is needed for discussing it in detail, : :

During the epidemic of 1908, the crews of many of the P. and 0. vessels
moored in the most southerly berths of the Victoria Dock contracted
malaria. Bertley records that on boat after boat from 80 to 100 cases
of the disease occurred amongst the crew during the homeward voyage.
It was only members of the crew who remained on board whilst the -
ships were in the Dock who suffered ; the passengers entirely escaped.
Other ships berthed in the more northern portion of the Dock and in
Prince’s Dock were apparently unaffacted,

At this period the Alexandra Dock, which lies immediately to the
south of the Victoria Dock was in the course of construction, and a large
number of labourers were employed, many of whom were quartersd
1n huts erected on the site of the works. Aswe have seen, the conditions
obtaining during the construction of the Dock were in a large measure
responsible for the outbreak of 1908, and there can be little doubt that
the malaria occnrring on the ships at this period was chiefly if not entirely
due to this cause.

In the autumn of 1922 there were again & large number of cases of .
malaria recorded on seversal of the P. and O. shipe, which were now
berthed in the Alezandra Dock, this having been completed in 1914,
The cases all occurred on board ships which had been moored in the
three most southerly berthsin this Dock. In the case of the ** Caledonia,”
which was the ship most aflected, and which lay in berth No, 3, it was
stated that 80 per cent. of the cases occurred amongst members of the

crew quartered on the side of the vessel which lay against the quay whilst
in the Dock,

Lieut,-Colonel Christophers, who conducted an inquiry into the
circumstances of the outbreak, was of opinion that the principal cause
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was probably the breeding of Anopheline mosquitoes in the cisterns on
the roof of St. George’s Hospital and of other large buildings in the
vicinity.

In 1924 there were again cases of malaria on board ships in the Docks,
the vessels affected being those which had been moored in No, 2 berth
of Alexandra Dock and Nos, 4 and 5§ in Victoria Dock, This outbreak
was investizated by lieut.-Colonel Houston, the Port. Health
Officer, who pointed out that the cisterns on the roof of Bte George’s
Hospital could not in this instance be blamed, as they were now all
mosquito-proof. He considered the outbreak to be due to diffusion of
nfectd Anopheline mosquitoes from the neighbouring houses in  Fort
Northe where malaria was very rife at the time, and from which the
wind b,lew directly on to the Dock during the monsoon. He admitted
however, that this explanation did not satisfactorily account for the cases
occurring on the ships moored in Victoria Dock.

: During the present inquiry the Dock area and its surroundings have

" been investigated with particular care. It appears probable that none
of the possible sources of danger can be held entirely responsible for the
occurrence of malaria on the ships. In all probability the outbreak:
wera dus to a combination of ¢ircumstances, which will now be discussec
in detail. The area under consideration is shown in Map 1V, p. 66.

1. Infection from houses in Fort North end Mandvi—

1 agree with Colonel Houston as to the importance of Fort Nerth ¢s:
gource of infection. There are in all 320 wells in this Bection of whicl
21 are completely uncovered and 203 are ‘covered but are fitted witl
trap-doors, and are therefore dangerous potential breeding-place:
of A stephensi. The cisterns in this Section of the City are slso in 2 mes
unsatisfactory condition, a large prcportion being non-mosquito preof
Boreover, a3 Colonel Houston pointed out, the wind during the monsoot
months, blowing as it does directly from this locality on to the somth-
western corner of the Docks, must be an imporiant factor in the diffusior
of mosquitoes, It is significant also that the spleen census carried ow
during the present inquiry disclosed a serious focus of infectionin Maxdvi
immediately opposite Nos. 4 and 5 berths in Victoria Dock.

2. The Ballard Estate—
“This is an area of reclaimed land situsted due south of the
Alexandra Dock, npon which large blocks of buildings, chiefly businesi
premises, have been erected in recent years. Reinforced concrete entert
Iargely into the construction of these buildings, and Colonel Christopher:
mentioned in his report that from 3,000 to 4,000 labourers were
encamped onthe site of the works. The enormous amount of
Anopheline breeding which msy occur during the construction o
concrete bujldings has been alluded to in. Chapter III, ard a very larg
number of these mosquitoes must have been produced on the Ballarc
Estate in this way. It appears exceedingly probable that the conditron:
obtaining on this Estate played a considerable part in connection with
the outhreaks of malaria on the ships moored in the Alexandra Dock



Outbreaks of Malaria on Ships 65

At the present time there aze no buildings under construction in this
arca, but there are three cellars into which subsoil water percolates
throughout the year, and at least ten others which are flooded when the
level of the subsoil water rises during the monsoon. These constitute
most dangerous breeding-places, and should be eliminated without delay.
Measures for accomplishing this are laid down in Chapter VI.

3. Victoria Terminus— -

Extensive works have been carried out in recent years in this locality,
both in the station itself where new platforms and buildings have been
constructed, and in the line running northward. I understand that
formerly the coaches of the G.I. P. Railway used to be washed in the
‘station, and that Anopheline breeding occurred there at all times of the
'year, It seems possible that this area, which lies immediately to the
iwest of St. (leorge’s Hospital, has played a considerable part in the
incidence of malaria among the hospital staff, and also on board the ships
iin the Docks. -

The present remodelling scheme which is now nearing completion has
‘greatly improved the drainage of the station, but there are still a number
of cisterns, notably two which have just been installed in the rajlway
guards’ quarters, which are in & non-mosquito proof condition.

£. St George's Hospital— . ‘
As has heen already mentioned, the staff of this hospital suffered

severely from malaria during the outbreak of 1908 and in the years
immediately following. As the result of the occurrence of numerous
cases amongst both the nursing staff and patients, a committee was
appointed in 1914 to inquire into the matter, Conditions apparently
improved duriog the following year, for a proposal to render one of the
wards mosquite-proof was abandoned on the ground that malaria in the
locality had greatly diminished, In- 1922, however, complaints of
malaria among the staff were again received, and in more recent. years
cases have continned to occur from time to time,

In the course of the present inquiry 36 children of the menial staff
living in the hospital compound were examined, of whom 6 showed
splenic enlargement and an equal number malaria parasites in the blood,
the total number showing evidence of malarial infection. being 32
per cent, '

The numerous cisterns on the roof of the hospital and in the compound
were yendered mosquito-proof in 1923, follewing Colonel Christophers’
report. A detailed inspection of the hospital and compound made in
the course of the present inquiry showed that these were still in a satis-
factory condition, with the exception of one large cistern in the Nursing

. Sisters’ quarters. The valve-box 1id of this though secured with a bolt
* was Ul-fitting, leaving a space nearly half an inch wide round the edge.
| The drainage of the dbobis’ washing-places was defective, and collections
i of water were found in certain places on the terrace roof of the main
| building. Apart from these no other possible sources of Anopheline
:|I breeding were found either in the hospital or compound,

uo 105
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B, The Docks—
There sre humerous cisterns in the Alexandra Dockyard, but they are

oll mosquito-proof, There is a Malaria Inspector with & stafl which is
employed solely for anti-malarial work, Except possibly for the chance
of breeding ovcurring during the monsoon in the roof-gutters, the Docks
may be ruled out asfactorsin the incidence of malaria on ships in Bombay.
If this were due to conditions in the Docks the disease would be general,
and not confined to the three most southerly berths,

6. Barges and Country Boals—

Although, as is noted elsewhere, these are responsible for a great deal
of the “ mosquito nuisance ™ on board the ships in the Docks, it is very
wnlikely that they play any part in the dissemination of malaria. The
mosquitoes hreeding in the water casks are as far as can be agcertained
exclusively Culicines, and if these craft played any part in the ineidence
of malaria the effect would be apparent all over the Docks, and not in
any special quarter. L

7. The B, B. & C. I. Railway Gools Yard, Carnae Bunder— '

This lies immediately to the north of St. George’s Hoapital, and to
the north-east of the berths where the infected ships lay in the Alexandra
Dock, No permanent kreeding-places were found in this yard, end of
36 children living in it only three showed crlargement of the spleen,
The spleen rate amongst the children living in the Municipal tenements
in Paltan Road, which adjoin the yard, was only three per cent. This
area may I think be ruled out as a possible source of danger, at any
rate at the present time.

At the present time there is not a serious amount of endemic malaria
in the immediate vicinity of the Alexandra Dock. The adoption of the
general measures of prevention laid down in Chapter VI will abolish
all permanent breeding-places of 4. stephenst in the neighbourhood, snd
I feel confident that if they are systematically carried out, there will
be no outbreaks of malaria on the ships in the Docks in future.

The Breeding of Anopheline Mosquitoes in Salt and Brackish Water

The fact that Anopheline mosquitoes will breed in sea-water has been
known for many years, Of the epecies occurring in India the following
have been recorded as having been found breedng in salt or brackish
water ;—

A. ludlowii.

A. stephensi.

A. subpictus,

A. vagus.

A. oulicifacies,

A, barbirostris.

A, fuliginosus.

A. hyreanus var nigerrimus,
A, umbrosus,

uo P 10—bg
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Of these, however, only one, Anopheles tudlowii, ean be ¢classed as a
natural salt-water breeder, The others are all fresh-wuter breeders
by nature, and the presence of their larvse in salt water may be regarded
as only an occasional phenomenon.

. In Bombay, Gholap recorded the breeding of A. stephensi in salt water
poola at Colaba in 1930. Bentley also noted that this species will breed
in salt water, but he found that if larve which had batched out in fresh
water were transferred to salt water, they quickly died. Chalam con-

. firmed this observation, and in addifion to 4. stephensi has recorded the

finding of larve of A. subpicius, A. vagus and A. culicifacies in ealt

water pools in connection with the reclatation works at Back Bay,

The last two species mentioned were only met with very occasionally.

In the annual reports of the Executive Health Officer, frequent refer-
ences are to be foundtothe breeding of Anopheline mogquitoes in pools
on the foreshore opposite Nepean Sea Road, and st one period (1912-1915)
the question of reclaiming this area as an anii-malarial measure was
. under consideration,

As regards Back Bay, all the foreshore pools now remsining in the
reclamstion area are washed out twice daily by the neap-tides, snd so
need not be considered as sources of breeding.

The breeding of Anopheline mosquitoes, however, still goes on in
certain pouls on the foreshore in the neighbourhood of Malabar Hill,
larve of hoth A. stephensiand A. subpicius beingfound. These breeding-
places have been closely studied during the present inquiry, and it has
been found that larves are only present in certain particular situations,
these being in the immediate neighbourhood of fresh water pools formed
by springs or seepages from the side of the hill. These pools contain a
varying proportion of sea water, and there are oxly a limited number in
which larve are to be found. The positions of these have been marked
down, and it is a simple matter for the malaria staff to oil them in the
intervals between the spring-tides.

1 do not: consider that the breeding of Anopheline mosquitoes in salt
water need be taken into account as a serious factor in the production of
malaria in Bombay. If this were so there would be a high incidence of
the disease all round the coast of the island, wherever any pools exist
which are not washed out by the neap-tides, as is the case in places where
A. ludlowii oceurs. Tt is fortunate indeed that this notorious malaria-
carrier does not exist on the Bombay coast. As it is, we have seen that
Dharavi village, for instance, which is situated within s few yards of a
mangrove swamp, is almost entirely free from malaria.

The occurrence of cases of malaria in the neighbourhood of Nepean
Sea Road and Warden Road is much mors likely to be due to breeding
in the masonry tanks and fountains in the gardens than to breeding of

- Anophelines in the foreshora pools.

The Conirol of Malaria in Labour Camps

Allusion has been made in Chapter IT to the very serious effect on the
incidenge of malaria which may result from the presence of aggregations
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of labourers in connection with the construetion of reclamation works, .
dockyards and similar enterprises, and we have seen that many examples

of outbreaks due to this cause have occurred from time to time in the

history of malaria in Bombay. . |

Similar instances might be quoted from almeost every country in the
tropics in which the disease is prevalent ; and in Bombay the danger
of malaria epidemies should invariably be borne in mind when any large
works such as the erection of new tenement blocks, reclasmation works,
railway construction, ete., are contemplated either by public or by
private bodies. -

The Special Malaria Officer should be informed whenever such works
are to be undertaken, and if the body of labourers to be employed is.
very large, a special medical officer should be detailed to look after their
health ; otherwise the work might be undertaken by the Malaria Inspector
of the Ward in which the workis being carried out. Lahour camps should
never be situaied on the actual site of the warks., The labourers and their
families should be inspected at the outset, as also all subsequent arrivals
in the camps. All persons, and especially all children, found to have
enlargement of the spleen or malaria parssites in their blood, should
receive a course of treatment by . quinine; and all cases of malatia
ocowrring in the camps should receive eflicient treatment under careful
supervision,

. The Military Area, Colaba

Records of cases treated for malaria amongst British Troopa stationed
in Bombay for a number of years are given in Appendix D, Table V. It .
is difficult to draw precise conclusions from these figures, owing to the
fact, that units may be transfexred to Bombay at any time from highly
malarious stations. Tt is however significant that in spite of a diminished
incidence of the disease during the last two years, which as we have seen
has been general all over the island, the average ratio of admissions for
malaria per thousand of British Troops since 1922 has been at least
ag high as it was during any similar period between 1896 and 1909. It
would appear to be an undoubted fact that cases of fresh infection amongst
the troops do occur in Bombay. These have been attributed to infections
contracted outside the military area, but I understand that during &
period when all tzoops were confined to the Lines on account of an out-
break of cholera fresh cases of malaria continued to occur.

The situation of the Lines ig 8 most excellent one from the point of
view of malarial control, and here if anywhere in Bombay it should be
feasible to prevent all possibility of the occurrence of fresh infections.
An inspection of the area has however shown that there is considerable
room for improvement in the matter of antimalanial measures,

The great ohject to be aimed at is {0 render every well and cistern in
the area sbsolutely mosquiig-proof by the adoptior of permanent measures.
1. WELis— '

There are 12 wells in the ares, and I understand that none of them are
required for nse. Some of these are completely covered with conecrete,
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but others have a circular portion in the eentre of the cover which is
apparently made of zine. These circular metal portions have been cement-
ed down, but I was shown one in which the cement had become loosened.
There is not the slightest doubt that the others will eveutually get into
a similar condition, and will form a dangerous source of breeding.
I recommend that every cover of this nature be immediately removed and
replaced by a concreie cover, so thai every well in ihe ares is permanenily
hermetically sealed,

2. CsTERNS—

There are 208 cisterns in the ares, and some at least o{ them are by
no means mosquito-preof. One in particular, situated In the cemetery,
had a valve-box lid which was corroded to such an extent that it was .
possible to put one’s hand through it without opening it. In other cases
man-hole lids were ill-fitting, inlet pipes unprovided with checknuts,
and overflow pipes and ventilators uncovered.

I understand that the sntimalarial squad go round the cisterns armed
with putty with which they endeavour to render the man-hole and
valve-box lids mosquito-proof. This should be entirely unnecessary,
and I strongly recommend that all the measures which have been laid
down with regard to cisterns in Chapter VI of this report be carried out
without delay throughuut the military area. In particular, cisterns
should be numbered in series, valve-boxes abolished, all rectangular
man-hole lids replaced by circular cap-covers, all lids kept locked,
inlet-pipes provided with checknuis and ‘warning pipes with brass caps.
With so few cisterns to look after, it should be possible for the Officer
in charge of antimalarial measures to inspect each of these dangerous
sources of mosquito breeding personally every month.

With regard to other possible sources of breeding, drains leading from
stand-pipes should be kept clean and free from overhanging vegetation,
and a watch kept on any of the foreshore pools which are not washed
out daily by the neap-tides.

Tn understand that difficulty is sometimes experienced in getting the
Engineering staff to attend to necessary sntimalarial measures. As
in the case of the Railways and other bodics in Bombay, instructions
should be issued to the Officers concerned to treat all requisitions with

. regard to the prevention of malaria az matters of urgent importance,

In the case of troops arriving from a malarious station, an important
source of human infection is provided by the presence of the menial staff
and their families. These should be regularly inspecied, and any cases
of malaria especially amongst the children, who form the chief reservoir
of infection, should receive sysiematic treatment under careful supervision.



CHAPTER VIl

ANTIMALARIAL LEGISLATION

The Ezisting Law

The following are extracts from those sections of the City of Bombay
Municipal Act which are of impertance in relation to malaria

prevention :—
Seclion 3.
Definition of {erms.

Section 61.

Maiters to be provi-
ded for by the Cor-
poration.

Section 64.

Special functions of .
the Commissioner.

{) “ Waler work” includes a lake, stream,
Spring pump, reservoir, cistern, tank, duct,
whether covered or open, sluice, mainpipe,
culvert, engine and any machinery, land,
building or thing for supplying or used for
supplying water.

(z) ““ Nuzsance” includes any act, omission,
place or thing which causes or is likely to
cause injury, danger, anmoyance or offence
to the sense of sight, smelling or hearing, or
which is or may be dangerous to Life or
injurious to health or property.

(@a) “ Dangerous Disease ™ meahs cholera
and eny endemic, epidemic or infections
disease by which the lLife of man 1s
endangered.

It shall be incumbent on the corperation to
make adequate provision, by any means or
measures which is lawtully competent to them
to use or take, for each of the following matters,
namely :—

(d) The reclamation of unhealthy localities,
the removal of noxidus vegetation and
generally the abaterent of all nuisances. .

(9) Measures for preventing and checking
the spread of dangerous diseases,

{3) Bubject, whenever it is in this Act
expressly so directed, to the approval or sanction
of the corporation or the standing committee
and gubject also to all other restrictions, limita-
tions and conditions imposed by this Act,
the entire executive power for the purpose of
carrying out the provisions of this Act vests in

the Commissioner.

7l
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Section 68. (1) Any of the powers, duties or functions

Municipal  officers ‘conferred or imposed upon or vested in the

may be empowered Commissioner by any of the sections, sub-sections

$0 exercise certain of ©F ¢lauses mentioned in sub-section (2) may be

the powers of . the exercised, performed or discharged, under the

Commissioner. Commissioner’'s control and subject to his
revision and to such conditions and Limitations,
if any, as he shall think fit to prescribe, by
ahy municipal officer whom the Commissioner
generally or specially empowers in writing in
this behalf; and in each of the said sections,
sub-sections and clauses the word “ Commis-
sioner ” shall, to the extent to which any
raunicipal officer iz g0 empowered, be deemed to
include such officer, :

(2) The sections, sub-sections and elauses of
this Act referred to in sub-section (1) are the
following, namely :—

279, 374, 377, 381, 381A, 488, 439,

Section 274. (1} The Commissiorer may, whenever it shall

Provisions 'as to 2Ppest to him to be mecessary, by written notice
cisterns. - require that any premises furnished with a

private water-supply from any municipal water-
work shall, within a reasonable period, which
shall be prescribed in the said notice, be
provided with a storsge cistern of such size,
material, quality and description, and with such
fittings and placed insuch a position and with
such means of access as he thinks fit.

_ Section-279. (1) The Commissioner may cut off the
" Power o cut off vonnection between any municipal water-work
private water-supply end any premises to which a private water-supply
or toturn off water, 1 furmished by the eorporatlon or turn off the
water from such premises in any of the following
cases, namely
(b) if the owner or occupier of the premises
neglects, within the period prescribed in -
this behalf in auy notice given under sub-
section (1) of section 274, to comply with
any requsition made to him by the
Commissioner regarding the provision of a
storage-cistern, or the means eof aceess
thereto. Provided that. .. .the Commissioner
shall not take action mthout the sanction
: of the standing committee.
Section 374. The Commissioner may inspect any building or
Power {o inspect pre- other premises for the purpose of ascertaining
mises for sanitary the sanitary condition thereof. (Bub see
purposes, Section, 488.)



Section 377.
Neglected premises.

Section 381.

Filling in of pools,
eic., which are a
nuisance,
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1f it shall appear to the Commissioner that any
premises are overgrown with rank and noisome
vegetation or are otherwise in an unwholesome or
filthy condition, or, by reason of their not being
properly enclosed are resorted to by the public
for purposes of nature, or are otherwise a nuissnce
to the neighbouring inhabitants, the Commissioner
may, by written notice, require the owner or
occupier of such premises to cleanse, clear or
enclose the same, or, with the approval of the
standing committee, may require him to take such
other order with the same as the Commissioner
thinks necessary.

(1) If in the opinion of the Commirsioner—

(¢) any pool, ditch, tank, well, pond, quarry-
hole, drain, water-course, or any collection of
water, or
(b} any cistern or other receptacle for water

whether within or outside a bulding, or
. (c) any land on which water accumulates

and which is situate within a distance of one .

hundred yards from any building used as a

dwelling-house,

‘is or is likely to become a breeding place of mos-

quitoes or in any other respaet a nuisance, the
Commissioner may, by notice in writing, require

the owner thereof to fill up, cover over or drain

off the same in such manner and with such mate-

rials as the Commissioner shall prescribe, or to

take such order with the same for removing or

abating the nuisance as the Commissioner shall

prescribe,

(2) If an owner, on whom a requisition is made
under sub-gection (1) to fill up, cover over or drain -
off a well, delivers to the Commissioner, within
the time preseribed for compliance therewith,
written objections to such requisition, the Com-
missioner shall report such objections to the -
standing committee, and shall make further
inquiry into the case, and he shall not institute
any prosecution under seetion 517 for failure to
comply with such requisition except with the
approval of the standing committee, but the
Commissioner may pevertheless, if he deems the
execution of the work called for by such requisition
to be of urgent importance, procéed in accordance -
with section 489 and, pending the standing
committee’s disposal of the question whether
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the said well shall be permanently filled up,
covered over or otherwise dealt with, may cause
such well to be securely covered over, 80 a3 to

- prevent the ingress of mosquitoes, and in every

Seclion 381A.

Permission for new
well, ete. '

Section 461.

By-laws, for what
purposes {o be made,

Seciion 471.

Certain offences puni-
shable with fine.

such case the Commissioner shall determine,
with the approval of the standing committee,
whether the expenses of the work already done
as aforesaid shall be paid by such owner, or by
the Commissioner out of the municipal funds,
or shall be shared, and if so, in what propor-
tion,

{1) No new well, tank, pond, cistern or fountain
shall be dug or constructed without the previous
permission in writing of the Commissioner.

(2) If any such work iz begun or completed
without such permission, the Commissioner may
either—

(a) by written notice require the owner or
other person who has done such work to fill
up or demolish such werk in such manner as
the Commissioner shall prescribe, or

{b) grant written permission to retain such
work, but such permission shall not exempt
such owner from proceedings for contravening
the provisions of sub-section (1).

The corporation may from time to time make
by-laws, not inconsistent with this Act, with
respect to the following matiers, namely :—

{a) regulating, in any particular nob speci-
fically provided for in this Act, the construction,
maintenance and control of drains, ventilation-
shafts or pipes, cess-pools, water-closets, privies,

- latrives, urinals, drainage-works of every descrip-
tion, whether belonging to the corporation or
to other persoms, municipal water-works, pri-
vate communication-pipes and public streets ;

() regulating all matters and things
connected with the supply and use of water.

Whoever
(a) contravenes any provision of any of the
sectlons, sub-sections or clauses mentioned
in the first column of the following table, or
of any regulation made thereunder; or

(9) fails to comply with any requisition
lawfully made upon him under any of the

- said sections, sub-sections or clauses;
s]m]l be punished, for each such offence, with



Section 472.

Continuing offences,
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fine which may extend to the amount mentioned
in that behalf in the third column of the said table.

: Fine wlneh
Section, sub- Sulbject may be |
gection or clanse imposed -
Rx,
Section2T4  ..|Requisition to provide storage| 50
cistarns and other fittinga to
be used for connections with
water-worka.
Bection 377 +.| Requisition to cleanse, ete., 6D
neglected premizes.

Section 381 «-| Requisition to fill in pools, 50

etc., which are a nnisance.
Section 381A, sub- Diggmgor constructing woll, 50

section {1). oto., without permman
Section 3814, sub- Raqumhan tofillin or demo-| &0
gection (2). lish well, ete.

- Whoever, after having been convicted of

(¢) contravening any provision of any of the
sections, sub-sections or claumses mentioned
in the first column of the following table, or

- of any regulation made thereundez, or,

{b) failing to comply with any requisition
lawfully made upon him under any of the said
sections, sub-sections or clauses,

continues to contravene the said provision or to
neglect to comply with the said requisition, or
fails to remove or rectify any work or - thing done
in contravention of the said provision, as the
case may be, shall be punished for each day that
he continues so to offend, with fine which may
extend to the amount mentioned in that behalf
in the third column of the said table.

. Dail
Section, sub- " g
soction or Bodbject Fine w?:h ’
clanzsa may
imposad
Ra
Beotion 877 «+| Regulation to cleanss, ete., &
neglecied premises,
Section 381 -+| Requisition to fill in pools, G
. otbe,, which are a nuisance,
Soction. B31A, sub-) Requisition te fillin or demo. &
saction (2). lish well, ate.
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Section 488,
Power of entry.

Section 489, -

Enforcement of
orders to execule
works, etc.
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The Commissioner may enter into or upon’
any building or land, with or without assistants
or workmen, in order to make any inspection or
survey or to execute any work which is authorised
by this Act or by any regulation or by-law framed
under this Act to be made or executed, or which,
it is necessary for any of the purposes, or in
pursuance of any of the provisions, of this Act
or of any such regulation or by-law, to make. or
execute,

Provided that—

{a) except when ibis in this Act otherwise
expressly provided, mo such entry shall be
made between sunset and sunrise ;

{b) except whenitisin this Act otherwise
expressly provided, no building which is
used as 3 human dwelling shall be so entered,
unless with the consent of the occupier’
thereof, without giving the said occupier
not Jess than twenty-four hours’ previous
written notice of the intention to make such -
entry, and unless for any sufficient reason
1t shall be deemed inexpedient to furnish
such information, of the purpose thereof ;

(¢) sufficient notice shall in every instance
be given, even when any premices may
otherwise be entered without notice, to
enable the inmates of any appsrtment
appropriated to females to remove to some
part of the premises where their privacy
need not be disturbed;

(d) due regard shall always be had, so far
88 may be compatible .with the exigencies
of the purpose for which the entry is made,
to the social and religious usages of the
occupants of the premises entered.

(1) When any requisition or order is made, by
written notice, by the Commissioner or by any
municipal officer empowered under zection 68 in
this behalf, under any section, sub-section or
clause of this Act mentioned in sub-section (2), a
reasonable period shall be prescribed in such
notice for carrying such requisition or order into
effect, and if, within the period so prescribed,
such requisition or order or any portion of such
requisition or order is not complied with, the
Commissioner may take such measures or cause
such work to be executed or such thing to be done
as shall, in bis epinion, be necessary for giving due ‘



Section 317,
Legal proceedings.

Seclion 518.

Power to Govern=-
ment (o provide for
performance of duties
in default of any
municipal authority.
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effect to the reqmsntlon or order so made, and,
unless it is otherwise in thiz Aot expressly provided,
the expenses thereof shall be paid by the person
or by any one of the persons to whom such reqmm—
tion or order was addressed.

(2) The sections, sub-sections and clauses oE
this Act referred to in sub-section (1) are the
following, namely :—

377, 381, 381A.
(3) The Commissioner may take any measure,

.execute any work or canse anything to be done

under this section, whether or not the person who
has failed to comply with the requisition or order
is linble to punishment or has been prosecuted or
sentenced to any punishment for such failure,

(1) The Commissioner may— -
(e) take,” or withdraw from, proceedings -
against any person who is'charged with—

(?) any offence against this Act;

(%) any ofience which affects or is likely
to affect any property or interest of the
corporation or the due administration of
this Aet ; -

{4ti) committing any nuisance whatsoever,

{1) If, upon complaint being made to him and
after such inquiry as he thinks fit to make, it
shall at any time appear to the Governor in
Council that any of the provisions of sections 61,
........ , have not been or are not being duly
carried out or enforeed, the Governor in Couneil
may make an order preseribing a period within
which such provision shall be carried out or
enforced : _

(2) Provided that, except in any case which
appears o the Governor in Council t0 be one of
emergency, 10 such order shall be made until
sfter the expiry of one month from the date of

" service of a written notice on the corporation,

snd, if the Governor in Council shall think fit,
on the Commisgioner, requiring cause to be shown
why such order should not be made, nor until the
canse, if any, so shown has heen considered by
the Governor in Council.

{3) If, within the period prescribed i in an order .
made under sub-section (1) the prommn iz not
carried out or enforced, the Governor in Couneil
may appoint some person to carry out or enforce
the same and may direct that the expense of
carrying out or enforcing such provision, together
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with such reasonable remuneration o the person
carrying out or enforcing the same as the Governoy
in Council shall determine, and the cost of the
proceedings under this section shall be paid out
of the municipal fund,

Amendmenis now before the Government of Bombay
The following amendments of parts of the Municipal Act which are
of importance with regazd to antimalarial measures are ab present awaiting

the sanction of the Goverament of Bombay :—
(#) For sub-section (1} the following sub-section

Section 381, shall be substituted, namely :—

Filling in of pools, (1} (i) For the purposes of this section, a
etc., which are a nuisance shall include— .

nuisance, (a) sny pool, ditch, tank, well, pond,

quarry-hole, drain, watercourse or any col-
lection of water, or

(b) any cistern, receptacle for water or
any article or thing capable of containing
water whether or not such cistern or recep-
tacle, article or thing containg water and is
within or outside a building, or

(¢) any land on which water accumnlates
or ig likely to accumulate, or

(d) any premises or part of any premises

_occupied or unoceupied, or under cobstruc-

tion, reconstruction or demelition, which in
the opinion of the Commissioner is, or is likely
to become a breeding-place of mosquitoes or
which is, in other respects, a nuisance as

defined in clanse (z) of section 3.

{¢#) The Commissioner may, by notice in
writing, require the person by whose act, default
or sufferance, & nuisance srises, exists or eon-
tinues, or is likely to arise, and the owner,
lessee or occepier of the land, building or
premises on which the nuisance arises, exists
or continues or is likely to arise, or any
one or more of snch person, owner, lessee and

- ocoupier, to remove, discontinue or abate the
nuisance by taking such meagures and by
executing such work in such manner with such
materials as the Commissioner shall preseribe

. in such notice,

(44) The Commissioner may alo by any
notice under clause (#7), or by another notice,
served on snch person, owner, lessee and oceupier,
or onany oneor more of them, require them
or any one or more of them to take all steps
requisite or necessary to p'revent 2 recurrence
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Section 471.
Penalties,

Section 472,
Confinuing offences.

of the nunisance, 3nd- may, if he thinks it
desirable,.specify any work to be executed or
measures to be carried out for that purpose;
and may serve any further such notice not-
withstending that the nuisance may Lave been

.abated or removed, if he considers that it

is likely to Tecur:

Provided that if at any time within six months
from the date of the service of any such notice,
the nuisance recurs through the failure of the
person. or persons upon whom such notice has
been served to comply with the requirements
contained in such notice, such person or persons
shsll be liable without any further motice to
the penslties provided in this Act for offences
under this section.

{¢v) Where the nuisance arises or exists or is
likely to arise or recur in connection with the
construction, Teconstruction or demolition of
any premises, or part of any premises, the
Commissioner may in addition to serving any
notice on any one or more of the persons men-
tioned in clause (i) serve any such motiee on
any architect, contractor or other person

. employed to carry out such work of construe-

tion, reconstruction or demolition, and also
on any sub-contrector employed by such
contractor or other person, or any one or more
of such contractor, person and sub-contractor.
(6) In sub-section (2)—

{4} for the words and figures ““an owner, on
whom a requisition is made under sub-section
(1) ” the words “ any person who, by a requisi-
tion made under sub-section (1) is required ”
shall be substituted ; and

(i) for the word “owner ” whers it occurs
for the second time, the word “ person * ghall
be substituted.

In the table to this section,

(2) in column 3 of the entries relating to
section 3814, sub-section (1), and section 381A,
sub-section (2) for the word “ fifty * the words'
“ five hundred  shall be substituted.

In the table to this section,

in column 3 of the entries relating to gection
381, and section 381A, sub-section (2), for- the
word “five” the word “fifty * chall be sub-
stituted,



80 Antimalariol Legislation

These amendments will considerably strengthen the existing Act by
increasing the penalties for non-compliance with the most important
sections from the point of view of malaria prevention, and by providing
explicitly for dealing with breeding-places produced during building
operations. I understand that they have been before the Government
of Bombay for the last three years, and it is to be hoped that they will
finally become law in the near future,

Further Amendments now suggested
1. The Municipal Acl.

It appears that all the recormendations put forward in Chapter VI
of this report can be enforced without alteration in the existing law,
in so far as private individuals and firms are concerned, with the possible
exception of that relating to the keys of domestic eisterns being kept
by the Balaria Department. It has beem emphasised, however, that
some of the greatest difficulties of the Department have arisen in dealing
with Raijlways, Government Departments, and other public bodies, and
stress has been laid on the necessity for bringing these bodies under the
control of the Executive Health Officer for purposes of sanitation.

It will be necessary for the whole scheme which has been defailed in
the preceding pages to be )aid before the Government Solicitors, in order
that they may advise as to the framing of any amendments which may
be neceszary to put it into effect.

: .A.e]:l any ocase, I recommend the following slterations in the existing
{a) Section 274 should be added to the llst of gections named in
section 489, in order to enable the Municipality to provide access to
cisterns at the owner’s expense in the event of his failure to comply

. with orders.

(8) The clumsy sub-section (2) of seetion 381, which has beén respon-
sible for so much delay in carrying cut necessary measures of malaria
control, and whick appears to invite objections on the part of owners
of wells, should be deleted from the Act.

(¢} In order further to strengthen sections 381, and 331A, which are
of vital importance to the successiul working of the scheme, these two
sections should be included in the list given under section 513, which
has been quoted above.

2. The Indian Ports Act.

Asregards the proposals put forward for dealing with mosquito-breedicg
on hoard cargo-boats and barges in the Docks, the Government Solicitors
should similarly be asked {o frame any amendments {o the Indjan Ports
Act which may be necessary to put them into force. Until this is dowe,
Bombay will retain her reputation of being the worst port for mosquitoes
in the East, and it is esrnestly hoped that any alterations required
in the Act may he passed with the least possible delay.*

* I onderetand that certain amendments to this Act, designed to mitigate mosqmto

breeding, have been wnder the gonsideratiop of the Govemment of Bombav aince the
Year 1822,




CHAPTER IX

THE COST OF MALARIA AND OF ITS PREVENTION IN BOMBAY '
The Present Cost of Malaria in Bombay

To estimate the annusl cost of malaria in & City like Bombay with
even approximate accuracy is an extremely difficult task. Bentley
calculated that the amount lost each year to the City on account of this
disease wag at a low estimate somewhere between 13 and 13 lakhs of
rupees.

He based his figures on those representing the incidence of malaria
amongst the City Police, on the assumption that the general population
of Bombay suffers from the disease to at least a3 great an extent. Now,
the average number of cases of * fever ” recorded amongst the Poliee
for the years 1921to 1927 was 3,957, whilst the average sanctioned
strength of the force during these years was 3,403. 1If we reckon that
75 per cent. of these cases were malaria {and it is probable that this
estimate is too low), we obtain a figure of 872 per thousand of strength
per apnurn, If the assumption that the general population of Bombay
suffers as much from malaria as do the Police is correct, then there are
about 11,30,000 cases of malariain the City every year. Nearly 70 per
cent. of the population are classed as workers, so that we may assume
that there are on an average over 650,000 malarial attacks amongst these
during the year, Taking the average monthly earning of each worker at
Rs. 30 (a very low estimate), and agsuming that each attack entails the
loss of one week’s work, we arrive at a total of Ra, 48,75,000 as the
amount lost annually either in wages to the worker or in loss of work to
the employer. This is at first sight an astonishing figure, and may be
thought to be too high; but when we add the expenditure on medical
ald for both workers and nen-workers, the loss suffered by private
individuals who have to leave the City or send away members of their
family to recover their health, the loss occasioned to business frms by
the disorganisation of their staff, and the amount expended on
antimalarial measures, we are I think justified in estimating the average

annual cost of malaris in Bombay at the prezent time at not less than
50 lakhs of rupees,

The amount budgeted for the year 1928-29 for the expenditure of
the Malaria Department of the Municipality was Rs, 1,75,802, of which
Rs. 1,569,336 comes under the head of ““establishment”. The Port
Trust and the Development Department have each spent on an average
about Rs. 28,000 per annum on antimalarial work during the past five
years, whilst the G.1.P, Railway and B.B. & C.I. Railway incur an
annual expenditure of approximately Rs. 6,000 and Rs. 4,000 respectively
on this account. The last two figures do not include the cost of any
works such as filling in of depressions in the ground, etc.

An attempt was made to ascertain the average number of working
days lost annually from sickness or sick leave on account of malaria
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82 The Cost of Malaria and of its Prevention tn Bombay

amongst employees of various public bodies, but figures were only
available in the case of the B.B. & C.I. Railway and the Port Trust. In

the former case an average of about 25,000 working days has been lost -

annually for the last five years amongst employees in the island of
Bombay on account of the diseace. [In the case of the Port Trust the
average number of days lost annually during the same period has been
12,424, excluding periods of sick leave granted directly by heads of
departments, or on the certificates of private medical practitioners.

As regards certain other bodies, the average number of employees
treated annually for malaria during the last five years at the G.LP.
Railway dispensaries in Bombay was 10,528, and at the City
Improvement Trust dispensary 2,007,

Unfortunately it is impossible to obtain any figures as to the number
of working days lost; or the number of cases treated for malaria amongst
the mill-hazids, who form by far the most numerous clasa of workers in
Bombay, and who live for the most part in the most malarious quarters
of the City. The figures given above do, however, give some indication
of the very large amount of finencial loss camsed to Bombay by the
prevalence of the disease.

The Cost of the Measures now Advocated

I. Tke Cost to the Municipality—
{a} Expenditure on Cisterns—

The provision of locks, the numbering of cisterns, and the
rendering mosquito-proof of all the cisterns under the control
of the Municipality will probably cost not lesz than Rs. 50,000.

(b) Ezpenditure on Wells—

The Municipal Commissioner has power under the Munieipal
Act to require owners of wells to fill in or cover them up, or
failing compliance to cause the necessary work to be done and
to recover the cost from the owners,

There are in the whole island 898 open wells and 1,531 wells
with trap-doors, The cost of covering the former will range
up to about Rs. 500 each fox the largest wells, whilst in the
case of wells with trap-doors it will only be Rs. 2 or Rs. 3
each, The cost of covering all the wells in the island
will probably be in ‘the neighbourhood of three lalhs of
rupees, and it is a matter for consideration as to what propor-
tion, if any, of this will be borne by the Municipality.

(¢} E:zpendsture on other mensures—

It is very difficult to give any figures for the cost of other
measures recommended, such as the provision of cement drains
for stand-pipes, ete. These measures do not appear in apny
case to involve very large expenditure, and it is estimated that
Rs. 50,000 will cover the total cost,

2. The Cost to the Millowners— :
Here again only approximate figures ean be given. The prineipal
expenditure will be involved in the covering of the large overhead cisterns.

"y
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auese vary very much in gize, but an idea of the cost can be gained from
the fact that the total expenditure incurred in covering nine cisterns
in the case of the E. D. Sassoon group of mills was Ra. 4,925.

¢ It 1 estimated that the average cost of the measures recommended:
will be about Rs. 3,000 per mill. In addition, the cost of treating the
mill-ponds regularly with paris green will be about Rs 160 per annem
for each mill.

! 3. The Cost to the Raclways—

Az in the case of the mills, the principal item of expenditure will be
n cormection with the large overhead cisterns. There are altogether
L0 cisterns in the railway areas which are either open altogether or have
orrugated iron covers. It is estimated that the total cost of rendenng
Ml the cisterns in the railway areas mosquito-proof will be in the
reighbourhood of Rs. 50,000 or Ra. 60,000 for each of the ra.!lways

soncerned.

There can be no question, at least for many years, of reducing the
oersonnel of the Malaria Department of the Municipality, or of the
malaria ptaffs employed by various other bodies in Bombay., Thus it
is estimated that for the control of malaria over the whole of the island
there ia required & capital expenditure of approximately Re, 8,00,000,
and an annual expenditure of approximately Rs. 2,00,000. In view
of the fact that the annval cost of malaria to the City is estimated to be
i the neighbourhood of 50 lakhs of rupees, this sum cavnet be regarded
a8 excessive,

I wish to emphasise here that unless the permaneni measures of
control which I have advocated are carried out, a very large increase in
the personnel of the Malaria Department will be necessary, which will
at least double the present annual expenditure under this head.
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CHAPTER X )

THE NEED FOR CO-OPERATION

Allusjon has frequently been made in the course of this report to the
difficulties and delays encountered by the Malaria Department in getting,
necessary measures of malaria prevention carried out in the cose of
Railways, Government Departments and other public bodies, and of
the Municipality itself. The apparent apathy and lack of interest in
the subject of malaria control on the part of the Chief Officers concerned
are I think principally due to ignorance of the true position with regard
to malaria in general, and to conditions in Bombay in particular.

Malaria, unlike certain other diseases such as cholers and plague,
* does not destroy its victims with drematic suddenness, and unless it
flares up in epidemir form its full effects are not apparent to the layman,
who does not appreciate the paralysing influence which the disease
exerts npon trade, and the resultant debility which renders those suffering
fromit & ready prey to other diseases.* There is, besides, an nnfortunate
tendency to take up the attitude that because malaria is widespread
throughout India, and because it has always been present in Bombay,
therefore it will always exist, no matter what one does to prevent it.
In certain cases the heads of departments appear to look upon the disease
a3 a necessary evil, and to regard the measures advocated for its control
as of but little importance.

The usual reason given for non-compliance with the requisitions of
the Special Malaria Officer is that funds are not available. If Bombay
is to tackle the malaria problem seriously, it should not be possible for
& requisition to deal with a dangerous source of breeding, involving
trifling expenditure; fo be turned down on this account,

The Leads of commercial firms, such as those controlling tea plantations
or rubber estates, are always quick to see that money spent on antimala-
rial measures represents a profitable business proposition, and if the whole
of Bombay were administered on business lines by a single authority
there is little doubt that endemic malaria would have been stamped oui
in the island Jong ago. The fact that so many different bodies control
various areas in the island has seriously militated against the success
of preventive measures, one of the chief reasons being the feeling on
the part of one or other suthority that its neighbours were not doing their
fair share of the work, or bearing their just proportion of the cost.

T4 has been pointed ont that the Municipal Act docs not apply to the
Railways and Government Departments, and it has been urged that
legislation should be passed to bring these bodies under the Act for the
purposes of sanitation. But even if this is brought about, the necessary
measures will never be carried out promptly and effectively without the
" active co-operation of the officers controlling these bodies, and of the
Municipality itself, which is not the least of the offenders.

* It is not generally known that the average annual number of deaths from Malaria
in India is estimated to be approzimately 14 milliong.
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It is of the utmost importance that the Chief Oiﬁt:ers of the bodies
concerned shall realise—

(1) that malariais a very serious source of loss of revenve to Bombay ;

(2) that their own failure to ensure that the necessary measures of
control are carried out is very largely responsible for the serious damagé
caused by the disease to the health of their employees ;

(3) that the disease is easily preventible by systematlcally at-taclmlg
the breeding-places of 2 single species of mosquito which is the agent
for its transmission in Bombay ;

(4) that an unprotected source of breeding of this mosquife is an
immedinte danger, and thet every day’s delay in dealing with it means
that the health of the persons living in the vicinity is menaced ;

(5) that the money spent on antimalarial measures will be smply
repaid by results.

I recommend that the Government of Boembay shall address the Munici-
'pality, the Chief Officers of all Government Depariments and other public
Jbodies in Bombay, the Agents of the B.B. & C.I. and G.LP, Railways -
ian:l the President of the Mill-owners’ Association, requesting that in each
‘case definite instructions shall be given to the Executive Engineers
concerned —

(1) that the recommendations laid down in Chapter h | of thxs report
shall he carried out with the least possible delay ;

(2) that in future all requisilions from fhe Special Malaria Ofﬂcer
of the Municipality shall be freated as maifers of the most urgent
importance, and

{3) that the execution of such reqmsltmns shall in no case be delayed
without immediate reference to the Chief Officer of the body concerned.

It is particularly necessary that engineers in charge of water ‘works
should realise that from the point of view of the health of the City it is
as important for a cistern to be mosquito-proof as that it should not
have a hole in the bottom.* If this principle had been followed in the
past, it would for instance have been impossible for the automatic flush
system at present existing in many of the public water-closets in the
streets, mill-componds and railway areas in Bombay to have.been
introduced.

The Malaria Advisory Committee

The Malaria Advisory Committee was brought into existence mth
the object of attaining co-operation in malaria control. This body has
been of great service, but in my opinion there are two grave defects in
its constitution, namely, (¢} it is too large, and therefore unwieldy, and
(¢4) Ln certain respects it is not strong enough, for it includes no represen-
tatives from either of the Railweys who have control over expenditure.

The Committee should congist primarily of individuals who have the -
power to give oiders to the Executive Engincers concerned to carry out
necessary measures of malaria prevention,

* This remark applies not only to Bombay, but to every town in India which i
provided with & piped water supply.
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I recommend that the Malaria Advisory Committee shall be recons
stituted, and shall consist in future of the following members :—

The President of the Corporation.

The Municipal Commissioner.

The Executive Health Officer.

The Chairman of the Port Trust.

The Chief Officer of the City Improvement Trust,
The Chairman ¢f the Development Directorate.
A Representative of the Mill-owners’ Association,
The A. D_ M. 8., Bombay Brigade.

The Agent of the B. B. & C. L. Railway.

The Agent of the G. I. P. Railway.

It is very imporiant that in the event of any of the above named Officers
being unable to aitend a meeling of the Commitiee, a responsible officer
should be depuied lo atlend in his place. At one of the meetings of the
present Advisogy Committee held during the progresa of this inquiry
neither of the Railways was represented.

The Committee above suggested would constitute an exceedingly
powerful body, and its recommendstions could not fail to carry great
weight. Every authonity in Bombay would be represented by its Chief
Officer, and the numbers of the Committee would not beso large 38 to
make it unwieldy. The Special Malaria Officer would meet the Committee
from time to time, and would Jay before it 81l matters of urgency with
regard to malaria control.

1 feel convinced that the creation of this body will be one of the most
important steps towards the eradication of malaria in Bombay, a result
which can only ba attained by active and loyal co-operation on the part
of all the autherities-concerned.



CHAPTER XI
SUMMARY S

The results of the present inquiry have confirmed in every respect
the conclusions formed by Bentley in 1911 as to the causation of
malaria in Bombay, .

At the present time the diseasé constitutes a serious cause of sickness
and loss of revenve to the City. Its incidence has inereased rather
than diminished during the past 30 years, for whilst it is less
prevalent than formerly in the southern portion of the City it has
now become much more widely diffused, the most severely affected
parts of the island at present being the areas in which most of the mills
are situated. The Mills, Railways and in certain eases the Municipality
itself are directly ‘responsible for s large part of the malaria existing
amongst their employees, '

There is no patural malaria in the island, the breeding-places of
Anopheles siephensi, the mosquito responsible for the transmission of
the disease in Bombay, being exclusively man-made. These breeding-
Places are ‘probably at least as numercus as they were at the time of
Bentley’s 1investigation, because {i) only a comparatively small
proportion of those then existing have been elimipated, and (i%) a large
number of others, notably imperfectly protected cisterns, garden tanks
and fountains, and breeding-places formed in connection with modern

-

methods of building construction, have been created. .

The solution of the problem lies in the prosecution of & systematic

campaign having for its object the elimination of all potential breeding-

Places of 4. stephensi, particularly those which are of a permanent nature,

_and which thus permit this mosquito to continue breeding throughout
the year, The measures to be adopted have been set out in detail in
the body of this report. The rost important are the permanent closure
of every well in the island, the rondering of every cistern mosquito-proof,
the abolition of all parden tanks and tubs, and the regular weekly treat-
ment of mill-ponds with paris green.

The success of the scheme depends mainly on the following factors -

(i) The placing of the whole of Bombay for the purpose of malaria

control directly under the Special Malaria Officer of the Municipaliiy,

who will have no other duties whatseever,

(ii) The reconstitution of the present Malaria Advisory Commities.

(iii) The provision of effective legislation to enforce the necessary
measures, which will allow no opportunities for evasion or delay,

(iv) This legislation to apply to Railways, Government Depariments
and to all other public or private bodies in Bombay, as well as to private
individuals,

(v) Active co-operation in the carrying out of preventive measures
on the part of the Officers controlling the Railways, Government
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88 Summary

Depariments and other public bodies, and on the part of the Munici-
pality ilsell. Without this co-operalion no anti-malarial scheme
in Bombay ¢an possibly succeed.

" The adoption of the scheme will lessen the work of the Malaria Depart-
ment to a great extent, and 1t is hoped that without any considerable
increase of personmel they will be able to carry out their duties efficiently,
a task which is impossible under the present conditions,

1 feel confident that endemic malaria in Bombay can be brought under
complete control ; indeed, I see no reason why it should not be eradicated
completely from the island. But it is quite certain that this result will
not be achieved without the whole-hearted adoplion of radical and
systematic measures.

Malaria represents a constant dram upon the resources of Bombay,
and the money spent on anti-malarial measures at the present time is
very largely wasted, because it is impossible under existing conditions
to strike st the 200t of the evil. 'The scheme now put forward does not
involve any great expenditure, and it can be carried out at a cost
considerably lesz than the smount lost annually by the City from
interference with labour and provision of medical aid to those suffering
from the disease. Indeed, the money so spent may justly be looked
upon as & very profitable investment, apart altogether from humanitarian
considerations,

If conditions are allowed to continue as they are at the present time,
not only will the expenditure of time and money involved in the
present inquiry be wasted, but Bombay will be exposed at any time
when economic and other conditions become especially favourable, to
the risks of outbreaks of malaria as serious as, and possibly more serious
than those which have occurred in the past.

A feature of malaria in Bombay, as elsewhere, i3 that it tends to occur
ag it were in waves, a few years of bad malaria (as in 1907-1912,
and 1919-1925) alternating with periods of diminished prevalence. At
the present time the disease appears to be on the decline, and therefore
it is » most favourable mament to carry out an intensive campaign of
prevention. For thisreason it isof the grealest importance that the
necessary achinery for earrying out the measures detailed in this report
shall be put in motion with the least possible delay.

Finally, I would urge that the lessoxs of the past with regard
to the disastrous results of adopting half-measures of malaria control
may not be forgotten, and that no part of this scheme, every detail of
which I regard as of importance for the attainment of complete success,
may be set aside without the most earnest consideration,

Nots on Urban Malaria in India

. I wish to draw attention to the fact that Anopheles stephensi, which
occrpies in India the position held by A. bifurcatus in Palestine of being
the principal transmitter of wrban malaria, oceurs throughout this
country, and that- it will breed in ubnprotected cisterns not only
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in Bombay but in every town in India provided with a piped water
supply. Itis of great importance that this fact should be widely known,
especially to all hydraulic engineers ; otherwise there is grave danger
that the introduction of a piped water supply intoa town willbe follow

by an increased incidence of malaria, just as is the case when :mgatljn
projects are not accompsnied by adequate schemes of drainage. .

A considerable amount of unnecessary sickness and loss of life would
be prevented if all engineers proceeding to the tropics were required
to attend a short course of instruction in the first prmciples of tmpwal
sanitation before taking up their duties. .
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92 Appendices
Appendix A
TABLE 1
Cunaatic DaTa vor Bomay (Corama)
Temperature (in degrecs, Fakrenheit)

Monthly | Mesna for obssrvation Normal monthly
normsis bours (1873-1920) temperatures
derived - '
from
| 24 hourly
R tabulstiona
of Maxi Mini
_ - ini-
.b::‘? gE-I:f;s 6am | 2 pm |10 pm. munt | mum | BOREC
{1873-
1920)
-Janusey . 73-9 L4 79-8 728 82-5 87-0 14-8
February .. 44 698 799 733 52-8 68-4 14-4
March .- 792 74D 82-9 711 857 73°3 12-5
April .e B1-7 Ti-0 86-¢ 80-4 88-6 T8 11-1
May - 84-3 8l-3 | 883 82-8 | 90-8 80-7 | 1011
June .} ‘8390 | B1-L | 855 | 822 | 880 | 797 | &3
July as 80-9 797 82-7 80-4 i4-6 717 69
Angust .. 80-1 78'_7 82-1 -5 82 771 71
September .- 800 770 82-8 793 847 767 8-0
October . §1-¢ 716 854 79-8 §7-3 167 11-1
November . T30 748 84-9 b 87-2 735 137
Dgcemlmr . 757 71-2 22-1 0-3 4 847 70-0 14:7
Yesr ..f 793 [ 760 | 835 | 78°3 | 860 | 49 | 11
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TABLE II
Crivatic Darta ror Boumeay {Corasa)
= Precipiation, Moisture, Wind

- Rainfall 1847-1920 Molsture
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Septeraber o w8 row| vew| saw| oon | 4aw] osn| evw| 7s
Octoher | 1oN| soB| 8N | aow| 208 0B 2on| ¢ew| o8
Novembey f 24N SDE| #5N{ B1W | 24N | 08B! gaN| ¢'8B n'ii
Dicember .| 298| 18| aow]| 60w | «28| o] con| om 67
“Year | 06N| 01W | 2N | 9¢W | 3% | 83w]| 15N| vow | s
‘.

*4 rainy day ls o day 0n which 010" of mare of ratn is recorded.
- »
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Appendix A
. TABLE III
RAmvraiL 2ECORDED AT BoMBAY (CoLaBA)
“Five Five day suwm Five Five day sums
day dny
verlod | yse fasz | 1ois] 1me | aoze 06 | 107 [1018 [1919 | 1920
) ) » . » . ) ) - » - - -
1 - S e |00] so] w3} om| oar| 148 1232
) w ool .- |oee]| so] real osaf o02] 00a|. 2
s - I . | w] 1ee] am| ors) ree] ess
£ .- R .- | ;mf oee] vaz| om| zes| 1ee
3 . O . ] 2l eaf 111l o8| eae| 118
L v w | | em} | 3] 146]| o] om| 110| 220
T .e 1'68 LY . LI L] 44 187 M| B4 1710 0’9é
8 v o | - o |oze]| | ese] ze2| oss)| ow| oz
] v O [ . | e zea| r1es]| 12| zae] en
™ - N - - 1 a2 oss| 7ol 1e2| 1m| o
1 . - - - -} 4] os)| 1meef o2s] oz | o8
12 . I - | 49] o8] ox0f oes| 2| o2z
1 . | - - | se] vm| sos] eor| oora oona
1 . . . - -] e} s8] o] 0| 0oa| 102
15 - .|l . | ] z4w| ol o] 108] on
-18. . -] .- - - s3] soer| oo oa0| 04| 0ad
17 . Jer| .. o | 54] 1as] ros| o| 45| o016
] . R .- | s5] o3| eze| .. | zor| ..
19 eot| o | o} o F | se]| oes| azee] | | e
20 .- A . 1 T ol .. " -
21 . wu . - . 5a 166 M e ' .
= . R . w | 58] o3| ess) .. - | va
) o <] s . " | 1s52] 2| .. || ..
24 - . - .- . or| os]| .. - .- .
25 - lees) .. .- "] - e | oena] .
2 o leoasfooa| ..-| 2| e] om| .. | o0 -
21 - I T TTY B | e - . I -
= .- o |en| . . o] .. . .
0 o . |08 .- . .58 - . - - .
20 oo? Jores o] .. o] e} . - o B
n 178 | 0ro1 | 167 | @dR| .. 0wl .. . o - Py
” o0 |2es|oes] 1900foes]| ea]| - . . .- .
2 1s2|ses| .. | o2 o] | . r - "
3 300 |10 |50 o13f03s| n| .. . - . -
] se5|ree|zms]| oaz{oss; =] . . - - .
36 2|oa|ow| ra|oew] =] . . - - .-
3 005 |11 | 22| 152 | 352
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Appendix A
TABLE 1V
" NUMBER OF DAYS IN EACH MONTH IN WHICH RATNFALL WAS
0-10" OR MORE
Month 1921 1022 1923 1924 1095
Janusry o . . . . e .
February . o o . e F .
M&rcl; e . e . * L] -
April ‘e . . . . e ..
M&y e e - . au ‘
June ‘e ..l 13 17 8 Il 20
July . . 24 27 24 23 21
August .. . e 17 17 15 15
September . . 19 20 17 20 7
October . . .. 2 . .- i
November . . R . e 1 2
December . . . 1 e . .
Appendix A
. TABLE V
Moxtary MeaNs oF Maxisom AND MiNiMOM TEMPERATURES AND
: HouMiniry X
1921 1922 ’ 1923 1924 1025
A L IR R :
TEEEEE L LY
i g a4 3 a8 8| K § &
. . il )
HEEER TS SRR R FHEHE
R R R R e M
| B [ Y P 3 [ 2 FY b [
Beged aeds §[inen Ao EE
SMENEREN 5§51 8 1998°) § 95154 § |85|5¢) §
- Y % o % - - % [y > % L: o %
Jaowary o|es eﬂl B4 -:Iss 63 jae-sle9 0| o7 -2] 71 lso-eles-s as
February »«[Be-ajos-8] 67 |84~ 01702 67 j6z-5l0'a| a8 70 181+1/85°5{ 85
March .Jazolra o 71 |67 of72-8| 69 s 2irs-ol 72 [ser 71 [80-gl74~4] 07
Apell .. |oo-olre-of 75 Joo-sl7a-6f 75 loo-olre-7) 72 Lo slro o] 72 [sn-olvera) 7
May . Joz-sl81°5| 70 [oz-1lst-3| 71 joo-a{so-8| 72 [oz-olar-ol 71 Jor-alar-s] ox
June .. |saolpo-s| 7o [az-gleo-o] 81 [a0-sls1-7| 17 78 (66 7|78-7] 03
Fuly .- |sa-si7r-o| 85 jas-577-3| 05 [ag-6lrr-o es fss-afro-1] 43 lesslve-of o3
August - [8R°B[TT' R B4 |B27770| B B4-4|77'5| &5 [853|78-5| 95 |nE 4|78 2 Bt
September .. u-o|re-o 83 [34-1[78+4| v3 |65-0]re-8| 83 Jas-8lr7-0| a4 [pa-ol77-a] &1
Octobar ao'slrr-s 76 [39-076-7| 70 [eo-slrs-1 77 jor-aira-2) 70 jor-7j70°8] 74
November « [BE5TE41 60 [BA-6{75°3 69 |Ba-4|72 4| T2 86" 572 4| 65 [pO-577-1] 88
Trecember 5°5,70°7| 66 [64-1160°5] 66 [se-0[1-2; 63 srnm-ni 72 |80 9(78-0f 08
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Appendix B
PorPULATION AND DENSITY PER ACRE RBY SFCTIONS
Density Demalt; Estimated
Population, Foputation ¥ ma
Section FoT acr * | per aiTe. s o
108 1606 1921 | PRy
[ Upper Colaba .. . 4,776 26 3,747 23704 3,714
Middle and Tower Colaba .. 15,510 [ 13 20,48 7187 20,108
A { Peort, Bonth 8,004 20 4,158 2120 4,547
Port, Noeth .. - 28,778 214 30,921 | 10436 4%
| Esplanade .. 11,015 18 15,571 o104 15,434
(Challs .. | oese 669 23,090 | 489°07 22,794
s Mandvi 8,158 232 28,612 | 206712 41,856
<
Umarkludl .. . 53,610 509 47,218 | 460718 47,768
| Dongrl . . 82,638 14 20,749 68" 56 20,568
" Matket - 85,308 308 36,080 | 41169 37,842
Dhobi Talsy .. - 5,504 367 42,171 46" 57 43,982
¢ Faopowadi .. . 20,240 233 90,105 | 306783 31,530
.
Bhuleshwar ., . 5,129 503 34,022 4T1°30 34,917
EKumbharwads, .. 82,784 2 32,481 736" 86 35,181
| Ehars Tehe .. 26,933 (Tt 23,925 | 581°55 24,308
[ Khetwad “ " 83,579 197 29815 | 255°68 44,070
Qlganm e . 28,440 238 26,008 | 520°%1 99,068
B Chawpatts . 13,038 © a7 T a0 | 131016 15927
Walkeshwar .. . 12,685 23 18,111 30°70 22 (23
| Mabalakshmt .. . 24,950 98 8010 | 57T 45,046
{ Tardes ~ . 28,193 123 BlL088 | My 34,549
Kamathipurs .. . 98,484 552 44,585 71406 40001
let Nagpwds .. - 4,985 ns 745 | 2e0rmm 8350
E 3 2nd Nagpade 22 018 a4£7 #3103 69903 23,7710
Byoulls - 78,280 140 01,340 | 160°98 100,540
Tarwadk © . 26,278, 55 40,77 8168 45047
| Mazagaon . - 30,878 48 56,773 19 0,841
Parel .. . 48,060 8 60,106 | 107°25 63,871
P Sewni 15985 | — 38 28,646 4958 34,383
Siont 80,516 7 56,444 1588 T2.054
¢ Mahim B1,174 74 44,130 31-85 56,735
{Worli - . 09,488 s 116,760 5269 137,607
Harbour, Doekn, Bailways,
“ud Homgles Tl s 188 | .. 97,797
Total 977,622 L 1,175,014 7805 1,208,708

N
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Appendix C
STATEMENT SHOWING TEE AVERAGE NUMBER OF SEERS OF WHEAT,

Jawsr, BaJkl AND RICE PURCHASABLE FOR ONE RUPEE IN
BouBaY CITY IN EACH YEAR FROM 191% ONWABDS

Year Wheat | Jawar | Bajri Rioe

8. ch | B ¢h | 8 b | S ch
1012 .. . e oz el 7 s
1913 7 1| 92| ww} 7 s
;1914 o o3| o 5| 9 o 7 4
915 5 s |0 o 5 1| 7 8
|1913 .. .. 7 1 |m 6| 81| 618
o17 . 61| ou|s 4| 615
1918 “ " s 5| sw| f0f 5 5
{1919 . . ¢ 1| £ 2| ¢ 3] 8 4
1920 . .. 4 ¢| 5 5 512 5 &
1991 . 1| 5 2| 46} 5 8
1922 .. 4 8| 7 el 5w 5 T
1623 . s | 8 o 7 8| sn
102¢ . . 5§ 7 ru{ 7 6] 5 5
1925 . 5 ¢| 7 5] el 5 s
1926 L . o 8 3| 7 2] 6 9| 5.8
1927 . . W6 4| T ol ew| 5 7

Noile.—Avorage aunual prices for the years 1[912-1821 are those given in ** Prices
and Wages in India, 1923 ¥ ; the average snnusl prices for the years 19221927
are artived st by etriking the averagesforthe quotationsin the fortnightly
roturns of retail pricea published in the Bombuy Government Gazelie.

L] .

uo ¥ 10—T
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Appendix D
TABLE 1 : i

Cases or Mararia axp ~“FEvER Nor DEFINED ” TREATED AT
.Monicrear DisrENsaries By MoNTHS, 1922-1927

i ez 1923 1924 1925 196 1927
Fanmusy T 1,168 1177 1,202 1,600 1,087
Polmuary .- asa 1,010 987 058 1140 %l
March . 1 933 860 1143 1285 %7 -
Apri . 1,018 1.213 891 118 1,280 1,074
May . 1,089 161 1,083 1,326 1,267 1,037
Fue . 117 910 908 1,169 L192 957
Tuly o 1474 LT LAl 1,896 1,378 1,504
Angwt .- 1854 1,591 2,285 2,855 1,920 1721
Seplamibar A aess 186 | - 826 1,630 2,068 201z
October - 2z | 220 4,162 5,814 3,010 2,835
Fowermher - 1977 1,613 2,808 3,401 2478 2,496
Decombesr . 1,540 1,248 1,685 2,498 1,420 1,387

. 17,887 16,104 21,200 26,008 20,668 17,648

- meee 80,038 Y8,577 78,065 1,021 8,857

Dew ooz -l .Ei' 19 233 2837 3584 26 T4 667
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Appendix D

TABLE II

ADMISSIONS FOR MALARTA IN DIFFERENT INSTITUTIONS, 1922-1927
—— 1822 1923 1924 1825 1826 1827

Colaba B. M. H. 40 227 160 139 176 128
Marine Lines I. M, H. 358 166 201 251, 188 54
Bt. George's Hospltal © 1,697 1,085 1,147 1,238 1,078 sog
Goculdas Tejpal Hoapital g0 1,500 2,261 3,202 2,660 1,715
Cama and Albless Hospital 259 185 304 282 184 125
Bir J. J. Hospita) 1,769 2,598 2,434 4,767 4,698 3,452
Northeote Police Hospital 4,194 4,228 3034 6,921 3,490 2,044
G. L P. Rallway Infirmary 4,389 v 8,178 2,675 3,049 3,373 2,651
i v
Dr, Masina's Hospital 254 844 864 830 252 115
=&dam‘l Wylis Hospital % (1:74 1,086 153
"¥amunabai Nair Hospital ; i 546 83

Appendix D
TABLE IIL .
Torat DEatas FroM MAanARIA AXD AGUE AND REMITTENT FEVER,

1911-1927 :
Deaths from To;:all:“th'
Vear Deaths from | Ague and a ;“'
Msleria | Remittent | 5% R gue
Fever | 20d homit-

tent Fever

1911 . ve . = 334 e
1912 o . P = 360 3,070 3,430
1913 - . . ) 261 2,824 2,888
1014 4 s s - 213 2,517 2,730
18156 i 5 . : 208 1,774 1,982
1918 = o Wi 238 1,736 1,073
1917 i i . . 263 2,012 2,276
1918 Wi o s " 200 4,210 4,419
1919 i . . i 202 6,071 5;333
1920 i b = . 311 - 3,216 3,527
1921 7 = 2 : 645 49234 4,779
1422 R 2 v i 430 2,708 3,188
1923 i ; & : 403 2 692 3,005
1924 =4 i 5 488 2,679 3,187
1925 i v o 681 2,337 2,918
1026 e i i i 635 2,004 2630
| 1927 = = i P 360 1,633 1,998

uo P 10—Ta
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Appeundix D
TABLE IV
DEATES BY MONTHS FROM MALARIA (INCLUDING AGUR AND
ReMiTTENT FEVER)

— 19168 | 1819 l 1920 | 1021 | 1022 | 102b | 1924 | 1025 | 1026 | 21927
JaElary “n | 202] M) 37| 42B] BT 259| M6| 260) ZIA)| 180
Yebruary . | e3a| sua| sua| a0 206 | 240) 20| 248) 188 | 192
March . .| 67 ssof el 5| w5 su| 200 | em| x| 1w
AprH - .| s 7e2| eo0| Geaf 265 esp| 210 2he| 180 | 165
May - .| =88] 638| 280 830 210 | 74| 2173 | 21| 183 | 158
Jane | 24T B44) 205 2606 209 237 166| 63] 1V3 | 118
July m o] 403 NET| 2] ME| R4 1681 ] 155) 100 | 04| 138
Avguat . o uoo| aos| sad| sst| 220 2%0| 250 28| 258} 212
Beptemnber v W] BB 481 | 208 | 08| 240| 260 304 | 247 269 | 172
‘October - W] 680 | 486 asy | 423 326 298| 42| 29| 241 | 148
Fovembear e .| 204 | 838 951 ] 282 | 221 | S5T| 24l 248 [ L9
Docember - | B4%| S84 330 H19) 268 | 208 284 | 217| 209 | 159
4419 | 8,338 ] 8,627 | 4,770 | 5,188 18,005 | 5,107 [ %,018 1 2,620 | 1,008
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Appendix D
TABLE V

Ratio rER 1,000 OF STRENGTH OF ADMISSIONS FOE MALARIA AMONGST
BriTisE aNp Inpiany Troors sTATIONED 1N Bounay

Britisk Troops Indisn Trovps
Year .
Number of | Ratio per [Number of | Ratio per
casea 1,000 cases 1000

1896 . . s 107 88 257 206

1897 ' . o . 268 238 249 180

1898 . . - 168 140 808 1| 250

1899 .. . .- .227 79 271 220

1900 . . . 173 149 318 268

1601 . . .. 241 194 522 | - 413
-1992 . e Wl oo 154 114 322 | 282

1908 . . . 205 154 - 391 300

1504 .- .o - 142 119 323 321

1905 “ e . 233 184 271 376

1566 .. ‘.. . 256 228 261 . 471

1907 . . e 240 221 . 233 | 398

108 e Coae . 392 340 330 509 -

1900 .- . . 304 288 235 330

1910-13 ve - ' Not avfaileble, Not available.

1914 . . . 193 155 De.

1816 . “ . 64 147 Do,

1916 . e . 224 213 )

1917 . . . 809 844 Do.

1918 . .- .| 1182 517 Do

1919 . - . 710 379 Do.

1920 . . . 913 806 Do.

1921 . . w1108 | e Do.

1922 . . .- - 350 418 Do.

1923 e ' " 140 169 162 266

1924 . .. - 160 223 < 133 218

1925 . . .- 144 228 184 346

1026 . v v 176 216 1534 236

1927 . . . 128 150 40 81
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TABLE VI

‘RATIO PER THOUSAND OF STRENGTH OF CASRS TREATED FOR MALARIA

AMONGST THE POLICE STATIONED IN BoMBAY, 1921-1927

.| Banctioned | Total Cases | Ratio per
Yeoar strength | treated for [ 1,000 of
of Force Maleria strength

1921
1922
1023
1924
1925
1926
1927

- e e . 3149 | 4900 1,556
" o o . 8,247 4,462 1,374
- .- . . 3,543 4,988 1,210
.. .. . 3413 4,208 1,259
.- . - . 3,495 4,797 1,372
. . v .- 3,495 3,105 8ag*
.. . . Looos4 |- 1Lu3 534%

* Nofe,~In the Annnal Reports on the Police of the City of Bombay for the years 1926

and 1927 the deorease in the number <f malaria cases i attributed to the
giving of & aix weeks’ course of treatment with Quinine Mizture to all men
who have been admitted for this disease after their d.lsebarge from Hospital,
and alse to the fact thai the Armed Police (448 in number) have been
traneferred to new lines at Naigaom,

Tt must be pointed out however thet fipures available from other ‘sources
show that this decrease in the inecidence of the disease has beenm general
throughout Bombay, though possibly not to such & great extent.
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TABLE SHOWING RESULTS OF SPLEEN AND BLoob Exmmanons
(“ RANDOM SBAMPLING ')

s [ P
Ward Section Looality o o faso with | TS | TR
el Spleon P! aatural
Blood | Xnfection
A. | UpperColaba  ..| Reclamation Labour Camps 100 | 17 20 22
%ﬂhb‘-md Tower| Gun Carriage Street & 35 } § g 5
Bora Street = o
Colsbe Land Mill ., S 't 8 1 28
Fort North ++| Cochin Street 72 71 14 21
Goa Street s - 14 s " s
Esplanade .| Paltan Road i .| 100 8 4 5
8t. George’s Hospital o 86
@. I, P. Yard, Victoria Torminus, | 23 12 - i
e
B. | Mandvi oo| Dongrd Btzect ., vy 100 14 14 22
Umarkhad] «.| Tmamwads Strest .. 100 9 7 11
Dongrl ..| Valpakadi (Munielpsl Chawls} .. | 100 i1 a1 45
C. | Market ..| Princess Btzest .. O 7
Takwadl Street . 83 } s 11 12
Plcket Road . " 83 _
Dhobi Talso .| Chandanwads Btreet T (] 8 11
Fanaswadl .| Tadwadl Strest .. A
: } 11 8 12
Fanuswadl Street .. | B8
Bhuleshwar ++| 2nd Fopalwadi Strect R 1
Zod Bhoiwada Strov I = * =
Ehera Talso  ..| Ehojs Stxeet .. .| 100 8 (. 7 10
Eumbbarwada .| Korthbrook Gardens | 100 0] 16| .17
D. | Ehetwadl + Falkland Rosd ., B
Ehawa Lane o w 25 } 0 o ¢
Girgaum .| Girgaum Rosd .. T } i "
Mugbhat Road .. a
Chowpati ..| Comdevi Road .. 100 81 i
IWl!kuhm ..| Hindu Orphsnage .. - a .
Old Bodyguard Stables | o3 18 24 P ]

Gowalla Tank Road -
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REesuLts OF SPLEEN AND Broop ExamiwatroNs—conid,

Fumber
Percent-| M9 ags
of showing | showing
Ward Bection Locality Children (282 b Malaris | ovidence
Examl- B:@ Parasited of
ned Malarixl
Homd |infection
Mabalakohmad .| Cler_klmd,'l'nrdeo!'latn | 100 29 38 B3
i B.B. & C.1, Chawls, Bellasis '
Road . e @
11 - -
Ganjawals Coavls, Bellasis Boad 100 }
E, Mazagon «-} Wadl Bunder Road P ] 12 8 18
Tarwadi «+| Nembit Boad o | 100 2 32
+ | Mnkwnedan OFphanage - i1
} 85 18 a0
Hinda Orphanage .. | @
2nd Nagpsda  ..[ Taok Hosd o ] we 8 7 B
Eampthipara «.| Btahle Sireet - . 100 8 5 B
Tardeo « | Forss Road - e 104 ar 20 33
Byealla +o| Agripada Straet .. .- 100 2 23 26
B.B, 2C.I Chawls,
Bosd hmhm 3z 1 . v
) ] Farel «+| Chamar Baug Road . . 100 21 [ ] 22
Parel Village - T 1 . .
Cmrry Road .- | 100 % 4
Bewri .| Yackerls Punder .. . 100 2 2 [
PBhoiwads Viiage -- | 100 2z . e
Hion . vd| Dadar Bosd . | 100 13 7 14
' 8ien Boad - | 10 s ] . "
& Mahivi o] Dharavi Village .. . 100 2 i 5
Mol Boad s . 20
Police Lines, Mahim ¥illsge .. 85 ) 1 [
Lady Jamshedfl Road . 0
Worlh .| DeLials Rond, B.D.T.Chawle.. | 100 2 10 1}
WorliRoad, B. D. 7. Chawls .. | 100 33 14 80
- ) Elphinstone Mill Ares e 58 26 K]
mmmnmwpdmm{. a2 0 38 7]
Foad, B. B. & C. I.
wi- 0 55 . .
Oamol Rosd, B. B. & G 1.
Chawla e " 12 o -
Dadar Jolnt ¥ard, B, B, £ C.1.. 19 10 . .
Worli Village . .. 100 11 . .

Nam—-om'otﬁll[miunm , Malignant Temmwnmlweretomllinen cent, Donlgn
Tsrrhnh%wmt. Qum.ilwwmnt. There were 13 mized infections. pet
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Appendiz E
TABLE II
Rresvrre op SPLEEN CENsuS oF MUNIGIPAL ScHOOL Cmmmmni
Nuymber | Fer comt.
Ward aud Section] Hams of Schoot N:g—wm s | Tomarks
. wined " onean | epleen
Ward @
MAHIM .| Dbaravi Braoch Marathd Boys.. | 46 1 22| 1erBombay,
* | Dbaravi Eqliwads Marathi Boys, &7 L 1-5
Dharavh Mazathi Boys | = ’ 08
DhanviTemll <« a of
Mori Road Marstht Boys .| 41 sl .13
Mahir Basaar Eoad Gujarati -. 0 ol ..
Mahim Barasr Road Mavathl 1) 2 61 | 1 Ve,
Boys. : - .
Upper Mahim Marséhl Boya .. | 186 4 29
Mshim Chonabhsti Marsthi Boys | 150 1 a8
Upper Mahim Marathi Girdy .. 127 1] -
Cadell Cross Rosd Marath! Boys.| 16 ¢ ag
Mahir Gujara$i Boys - " 2 45
" | Mabim Gujarats Girte . 54 1 20
Gopi Took Marathi Boys .| 157 t 25
Gopl Tank MarathiGldla .| . 77 2 28
Lady Hardnge Bosd Gusath| 61 ¢  wue
Bays. :
Lady Hardinge Road Marathd .. 0 2 3-8
Cadell Boad No. 2 Marsthi Boys.| 99 1 10
Ingz,imshedjl Road Mayséhl] 401 12 3'0 | 1 ez Bombay. ~
: Lady Jamshedfi Boad Ouwjarstl| o7 5 §1 1 Barel, 1 Tardeo.
. Lower Mahim Marethl Gids .. 176 g 1) -
WOBLY v| Worll Eoliwads Boys | 180 5 58
Wouli Ealiwada Gl w| 68 il e
Lawor Mahim Marathi Boys «.| 127] 2 s
Dedar Eumbharwada Marsted | - 503 8 1°0 | 1 & Bombay,
Parbhadewl Boad Marathi Howe.| 173 3 2o
Parbhadew! Ecad Marathl Girda.] 100 Y 740
%%%Wm 17 44
Parthadevl Rosd Martht .| 208 28 262
Parbhadovl Gujaragh Y] 2 629
Delisle Rosd Mo 2 Urdu .| &9 2 87-8 | 1oz Bombay.
Delialo Hoad Marathi Boys .| 187 & 80°5
Eiphirstone Road Qofaratd .. 78 | 221t 1 Bomiag.
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ResuLts oF SPLEEN CENSUS oF Muwicteal Scrool CHILDREN—conid,

Namber| Number|[ Fer cent.
Ward and Seetion) Nams of Sehool o Soming) SIOWHE | Remarka
spleen | spleen
WORLTL-—condd.| Elgl;:hna Bridge Maxathl 125 26 ?0'8 1 ¢z Bombay.
Elmm Bridge Marsthd] 98 1 18- . ,
Forth Worli Mapathi R B 11 n 36-4 | 1 erBombwy,
Worll Marathl ., . 78 ) 26°2 !
Fergmson Boad Marsthl Boys .- 210 28 13°3
Fergusson Koad Marathl Girls .. [T z EN |
Lower Purel Station Hosd| 138 1) 17°¢
Marathl Boya.
Lower Parel Gujuarsti Boys .. 120 2 2478
Lower Parel Gujorat] Ofrls .. a5 . 18 212
Lowep Payel Urdu .. . - 1] ] 219
Lower Parel Marathi Girls .- 83 [} 63
Bun Mil) Road Marsthd Boyn .. 187 17 1072
Curey Road Marathi Boys . 242 k> | '}
Carry Road Marathi 3ids .- 87 2 30 .
Arthar Boad Urda . 28 4 14°%
- _ DeLisle Boad B. D, D, Marathi. 106 i 85 | 1 ex Bombay.
Delisle Boxd L. P. Marsthi 52 ] '8
Bays. )
Clerk Road Marathi - 63 4 64
Jacol Circle Urda Eoye |l 28 [ 154
Jacob Girclo Urda Girls .. o| .
* Jaooh Circle Gujerstd Boya - +| 34 [ 107
Ward ¥ :
210N ++| 8Son Muraths Boye ... Lom t 00 -
' Slon Marathl Girls . . N o .. '
Matongs Labour Camp Marathi. 54 i 18
Natungs Gujamtl Girle . £5 1 16
Matumga Station Road Marathi 159 2 1-2
Baya.
lh&lllgnm Rosd Marathl | L] -
Mutunga Model Gujarati Boys...| 173 B 46
Mitungs Road Mamihl Boys .- 108 ] 28
Wadals Marsthl Boys | 107 ] 18 | 1 cx Bombay.
Wadals Marsthl Girls s 1 18
Nalgaum Gujeati .. . al 3 7%
Daday Unda - v & ] 9
Dadar Mamthl Boys | 108 ] 55
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Resvrrs or SereeN CeNsUs oF MuntcrpaL ScrooL CRILDREN—contd,

lNuInber et Per ont. |
Ward ang Bection Name of School exae [ el m,mg Remarka
mined upicen | splen 1
SION—¢ontd, ..| Dadar Cross Bosd Marsthi| 03 2 21
Girle,
Dadsr Cross Read Gujamti| 88 H 58
Dadar Msin Road Gujarstl .. 34 3 88
Dadar Stable Marathi . 29 al .
Kalgaum Na. 1 Marathi Boys .. 88 1 e
Faigamm Marsthi Girla - .. 40 3 8|
Nalgaui No. & Marsthi . 63 5 79
Parel Bhoiwsds Creas Rosd| 107 9 48
Marathi Boys,
Parel Bhoiwada Gujarat o 63 & o5 |
Parel Bholwada Marathi Boye ..| 188 1 4
FParel Bhoiwada Magathi Gigls . . % 1
SEWRL .| Sewri Marathi Boys .. 10 ol ..
Sewrl Eoliwada Marathi Boys . . 7 o ..
. Golwnjl Hifl Marsttl Boys .| 141 10 71 | 1 Doagrl.
Golanji Hill Marathl Girls .. 55 2 96
Parel Tank Marsthi Boya .. 84 2 a4
Bouth Sewrl Marsth Bogn .. % 7 92 | 1o Bombay.
Juskerls Bunder Marathi Boys. . = 1 14
PABEL «+i Parel Marathl Boya ~ . 116 18 1576, '
FPoibavdl Marathi Boys T u 8¢
Poibavdi Marstni Girla ~ ..} 124 19 15'3
Polbavdi Urdu Boys N R 7Y 8 160 | 2 = Bombay.
Foibavdi Urdn Girla . a7 2 T4 _
Folbavdi GujsatiBoys .| 120| 18| 120 | 2 e Bonibay,
Poibavd Qujsrat! Gisla e 2o |
Tal Bag Gujaratl Boya - 3 $ 21°0 | 1 e# Bambay.
Lal Bag Gujarati (irs .. 27 P) vil
Suparlbag Marathi Boys i T a 20°0 | 1.4 Bombey.
Buparibog Marathi Girls . 120 22 188 | 1 ex Bombay,
Ll Bag Mawath! Boys I T 14 we|
Lol Bag Macath} Giris . 53 6 o4
Caramkhads Marsthi Boys .. 65 3 91
Eala Chowky Masathi . 143 83 25'1 | 1 e Bombay.
Ambewsdi Marathi Boys - .| 138 2 17°4
Furel Villagn Marsthi Boys ..  18¢ 12 0'5 | 126 Bombay.
Pozel Village Marathh Gicle  ..] 114 5 4
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Rrsurrs oF SPLEEN CENsUS oF MunicipaL ScrooL CHILDREN—eontd,

Numbey |Humber | Fer cent.
Ward and Buotlon Kame of Schoal jeane :Pm% m Bomarks
apieen
Ward B
MAZAGON  ..| Ohodapdes Marathi Boyps  ..| 208 2 98 | 1 Fort Sonth.
Ghodapdes Marathi Girls 54 8 55
Tank Bunder Urdu Boys. we 42 i 25
Tank Bandee Uedu Gicla .| 26 ol ..
Tank Bunder Marathi Girle .. 0 3 e
Mamgon Urdn Boys o &7 4 70
Mazagon Gujaral Boys - 30 ) o4
Mazagon Marathi Boyw | e 221 1376 [ 1% Bombay.
Masagon Marsthi Girls .- a ol
Masgon Junsbamsar Marstl| 166 | 2 124 | 1oz Bombay,
Boyr.
TARWADI. ..[ Arthur Bridge Marathl Bogs ..[ 217 31 50 | 1 Worls,
T | cvnchporti Maraiht Bops .| 17 12 10
Chinchpokli Marathl Ghls . a 8 137
Chinchpokll Urdu .. - 50 s -0
Chinchpokh Gajaratl Girls - 2 1 31
Vidoria Gardens Maratbi Boys .| 140 1 71
¥ikioris Gardens Urda Boys .. 26 H 124
Byculls Guiarsts Gicls . ) n 16°0 | 1 % Bombay.
- Valpskiadl Gojanstl Boyz  ..| LIl 5 #0°6 | 1 er Bombay,
BYCULLA .| Byculls Macathi Boye | w1 74 | {3 Mameon.
Byeulls Mectih O4ls . ..| w7 ) 82
Byenlls Gujaratl .- . 52 2 33
DeLisle Eoad Usdu Boya Fo.1.] 56 7 125
" | Agripeda Marathi Boys .. me| 3| 120
Modanpurs Marsthl Girds .. 28 1 a9
Madanpura Urda Bogs -] 158 26 16°%
Madsapurm Urdu Gids a8 s 125
Bonklf Cross Strest Usdn. .| %0 g| soojfifemt
Snnkliﬂtraeﬂ:lrdn " N - ] B 250
Safrabsdi Urdw .. - 7 10°3
Ripon Boad Murathl Boya v a7 1 21 | t es_Bombay,
Moreland Rosd Urdt Boys .. 2 b 20'8 | 1 ox Bombay.
187 NAGPADA | New Nsapads Marethi Boys ..] 142 @ 147
New Nagpeda Marsthi Gicla ..| 88 ) 10°4 | 1 Mazagon.
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Resvurrs or SPLEEN Census or MursictpaL ScrooL CHILDREN-—conid.

Number | NUDbeE| Per cent,
Wand sud Section| Name of School oxa- |howing| etowin | Remarke
mined spleen | gpleen ‘
2ND NAGPADA | Duncan Boad Marathi Boya ..} 111 10 o0
Negpeds A, Y. Undu Bopx .. 106 9 86 | 1er Hombay.
Underls $treck Urdu Boye - 8 0 . )
Temkar Stroct Urdu Boye .. I 0 o
Khandia Stree§ Urdu Boys  ..| 114 12 19°5
Ehsodla Street Urdy Gltls .. 7 4 54 | 1 ot Bomubay.
Telli Mohulla Urdn Boya - 13 1 77 :
Telil Mpkulla Undu Girla . 32 5 158
EAMATHIPURA| Tavle Marathi Girla . 26 1 0
Esmathipyrs Marathl Oirls .. 182 2 13
South Esmathipyrs Marathl .., 203 L 20
Esmsaihipurs Gujaradi No.1 .. Y 1t a0-¢ {i“n‘?:".m.‘“‘“‘"
. . 1 Mazagon,
mm Centasl  Pazasr 42 1 24
Kumathipprs PBazaar Rosd [ 7] L 2
Gujarati Boyu,
Esmathipurs A. V. Marathl| 160 0 58
Bays.
Eamsthipurs Mited Urdé .. 25 D ..
TARDEQ | Forss osd Marsthi Boys .| 181 18 10°0 { 1 Dwarkhadl.
Foras Boad Marathl Girls .. 61 1 20
Qilder Tank Marsthi Foya .| 112 25 206
. | GilderTeek Mantmi Gidla .| 50 ' 50
Glder Tank Gujarstl Boye .. [ 47| 1 ez Bombay,
Glider Tonk Gujarsti Girls 70 1174 | 2 Tarwadl.
Ward D
MAEALAKABMY, Mabalakelrnd Marathi . mn ¢ 56| 12 EBombay.
‘Fardoo Bridge Marathl Boys ..| 183] 12 -0
‘Fapdeo Bridgs Marathl Girls . . a 3 [ ¥
Graot Bosd Marstui Boys  ..| 166 13 80| 8 ar Bombay,
i Graot RBoad Mamél Girls .. 101 £ o
Bhankarehett Bosd Masathli  10Z 10 00 .
Eoya. .
WALEREHWAR! Banganga Marathi . o 4 &0
| Batansd Moljl Gujarstl . 7 1 1'8 | 1 o2 Bombay.
Walkeshwar Tiedn Boye . ] 1] .
Walkeshwsr Marathi Boys .. a“» 1 22
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Resvira oF SrLeeN CeNsUs oF MonNicrpAL ScnooL CarLpreN—eontd.

N Numier | HUmber| Pet cent. :
Ward and Section Fame of School e ;ﬁ“ﬁ ot Remarks
- épleen | spleen
-
KHETWADI .. Lamlogion Road MarsthiBoys.| 225 19 &5
Eamington Boad Mapathi Girle . 170 b 2
Falkland Koad Urdn . a0 Q .
Weut Ehetwadi Marsthi Boys .. 118 3 - ]
Went Kheswadi Marathi Girle .. 6 1 63
Ehetwadi dujarstl Glals . 20 0
Sundhurat Road Gujarati Poys . a9 7 105
Angrewsdi Marathi Boys . 120 1 58
w Marathi Girls . 158 5 3'3
Fhetwadi A, V. Marathi . 57 7 12'3
CHOWPATT ..| Gamdev Marsthi Boya - | 52 177
Gamevl Marsthi Girla . 1 L a6
Gamdovi Gujarati Boys' o 16 7 6'0 | 2 ez Bombay,
Charnl Road Marathi Bops .. ” ) *8
Chardl Rosd Marethl Gifle ..} 125 3 24
GIRGATM .} Gigaum Gujarati Boys . ] 4 #'5 | iexBombay.
Cirgaum Gujarati Girls o 82 1 12
Esndowadi Oujaratd Poys ..} 178 al| .v7
Eandowadi Marathl Boys ~ ..] 154 4 N
Esndewndi Marsthl Giela ..} 118 & 43
Mngbhat Marsthi Qirls ] 8 BT
Girganm Marathi Boys W] 810 2% e {} § Bombay.
Girgaum Marathl Girds . 1| 5| 34| Ler Bombay.
Mugbhat Marsthi Boyn . 183 10 54
8. 8. Bengaloo Gujaratl Girla ..| 80 7 79
South Girphtien Marsthi Boys .| 218 16 89
Sanu-mm\:m Marathl Bicle ..] 168 3 '8
C. P. Tank Gujeratl Boya  -.| 144 15 104 {f mﬁﬂ,
Q. P. Tank Gujarstl Girla .. 8 3 36 | 1 Mahim.
. Ward € _ .
Ig}lnin.;n- Trurgadev Marsthi Girls a 1] . 2 2's
Jesharam Premii Gujarati Boya .| © 101 5 5'0 | 2 ez Bombay.
Jenharam Premfi Gujsrat] Girls . 57 0 .
Parmansnd Baje Marathl Boye. 185 1 08
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1

Humnbet ?ﬂ% f‘f.: o
Ward and Section) Fame of School exa-  |enlorged Remarks |
mined | epleen | opleen
KUMBHARY N Bozaar Harathi Boyn doma s 41| 1 ez Bombay.
WADA—conid. .
Islampuira Urdu Boya R 43 2 [ %)
Telampura Urda Cils . 19 0
- Nal Buznar Qujaratl Bays - 156 13 33
¥al Bozagr Gujarati Girls " 1 14
Sutor Lane Marathi Boys d 0 e 4 88
Sutar Lane Marathi Girle ‘e 55 0 '’
EHARA TALAQ, Chimna Butcher Urdn Gitde .. 20 0 v
Mutton Street Grdn Boys . Bl s 60
Fakuh Street Urdu Boys . 50 8 18'0
Yakub Street Urdu Girts Jd 7 10'0 | 1 Pakel.
« | Ebara Tslso Urdu Boye 87 8 120 | 1 ¢z Bombay.
Ehara Talso Urdu Girls . 4 t| s0 ’
Nal Bazaar Urdn Boys . 51 8 53
Nal Bazaar Urdn Girls ; #1 1 2°¢
BHULESHWAR.| Nitampura Urdu Boys NI ¢ 84
Nizampuza Urd Glrla g 1 12
At Umar Urdu Boys - . 89 2 53 i
Kiy Sireet Gujaral Boys  ..{ 124{ & 40| 1 ez Bombay.
Eika Sirest Gujarati Girls  ..| 199 2 1'8 | Lex Bombay.
Ghogarh Mchulls Urdu Bogs .| 40 ¢ 100
Ghogari Mohulls Urdu Girla .. 47 ) 64
Bhicudy Bszaar Gujamti Boyw .. TS o 8:0 | 1.6 Pombay.
Bhuleshwar Gujarati Girls .| 140 ] 3
Boulehwar L, P, Cujaati Gils.| 88 2 23 - )
Bhuleshwar A, V. Gojarsti Bove . 38| 18] 4| 2 es Dombay,
FANASWADI ,.] Thakurdwar Marsthi Boys .. 208 15 it
Thalmzdwer Marthl gl . 185 18
vl Wedi Marathi Glzis . 178 "1"7 | 1 &5 Bombay.
PHOEL TALAO .| Valithei Gujarats Girls R 9 34
Navt Wadi Marethl Boys .| e 2] . 50
Ealbadev] Marathi Boys . o 82
Ealbadevi Marsthi Glrla - [ [ 3]
N, B. Gujarstl Boys - Jd  2m 10 73
Buddhivardhak Gujerstl Boyn ..|.  17¢{ .. 18 109
Dhobl Talso Marathi - 62 B 27 | 20 Bombay,
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Nambey| Nutiber| Per cent.
Ward ant Section| Name of School G2 bt fhren Eemsrks
spleen | opleen
D%‘.TAMO Prineoas Btreet Urde Boys . ] L) .
Priocess Sirect Unda Girls . 25 [ .
Prinecas Street Gujarst) Boys . i 3 e
MAREET .. ;b;.}l‘nem Strect Gujaratl 53 4 76 | 1 et Bombay.
i Eaped Bagaar Gujpsraid Boyw -.| 166 54 | 14z Bombay.
Faped Parsar Gujarstl Girds ..| 302 49 1 Wedle
Ealtudevl Gujarati Girls - b1 ] 7 0:0 | 1 ex Bombey. .
2 ex Bombay.
Lord Marrls Gujarati Boys  «| 198 14 0% {z Parel.
1 Makalakshmi,
Prinoces Streot Gujarsti Girls .| 114 1 2'7| 1« Bombay.
Ward B
¢ #r Bombay.
UMAEXHADI ..| Dongri 4. V. Mrsthi Boys .| 172 22 186 }%
Dongri Marathi Girls - 118 10 [}
: Imamwada Yrdu Boyn - 20 1 127
Memonwads Trin Girla - ] ] 73 *
Fishanpsds Updn .. .~ 58 t 70
Murghs Mohulls Urdu Boye . 15 1 [
Morghs Mokulls Upde Girls .- 20 z 70
J, B, Urdn Boya .. . 43 1 B
Chhatriscrang Urdu Girls - 56 r 18
Eohoja Mobulla Urdu . 5 & 12°8 | 1 ez Bombay.
DONGE] ve} Nutan Dongl Marathl Boya ..| 182 80 2104 .
Chinchbunder Marathl Boyn .. ) 13 166
J. P. Gupeaii Girls. - .- 8 5'3
CHUCELA .. EosaMobulla UnduBoys .+ 48 T 14°3
Foles Mohulla Urdo Gida .. bl 12 11
Fagdevi Gujarsit Girls .- 67 1'6
Eangart Moholls Urde Boye .. 28 L] .
Rangarl Mohulls Urdu Gils .. 7 -
MANDYI .| Ehojs Mohulla Udp Gls ... 58 8 *8
Munjid Bunder Sujurati Girla .. 11 2 +9
Poraj Padmad Gojarat] Glida ..} 156 1) 10°3 | 1 et Botuhay.
. Padmabal Vrdn .. . e ¢ o
OM Bengalipars Upd Boys .. “ o1
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. Numher | YImber | Fer ceat, .
Ward and Section Nario of School exa- | SHowing| Bones Remarks
. minod #Dlen | wplesn
MANDYI—contd. | 01d Dengalipnra Updu Girls .. 17 5'0
Magdvl Gujacati Boye - 26 .
Mandvl Gujarst! Glrls . 38 &l
Madhavrao Bokde Marathi Boys. i 1t - 8'% | 2er Bombay.
Mandvl Marathi Girls | s o] .
Danga Bander Gujarati Boys .. 24 7 292
Ward A
ESPLANADE ..| Ceawford Market Marathi Boye. . 114 13 4
Lord Harris Marathi Boye o, 179 16 84
Tord Earris Matashi Gigls .. ] 0 -
FORT NORTH . Bambhabal Gujarstl Glda .. 40 & 12'5
: Fort Marathi Baya .. ol 128 14 1ni . ’
Fort Urdu 58 8 188 )
Fort Gujarati " 43 20. WwEel2 Bycl;dla.
MIDDLE  AND| Colaba Urdy " “ 28 198 | 1 ¢x Bombay,
LOWER  GO- i § ~ ad
LABA, Celaba Marathi Boys . -3 110 | 1 £z Bombay.
Tota] Number Exarlned - ..| 27,647 | 2240 81
Mo ¥ 10—8

ROMBAY & PRINTED AT THE GOVERNMENT CENTRAL PRESH.



