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Preface.

The Work on which this Thesis 1s based was carrled out by me while

a Member of the Plague Research Commission. The Madras Government
having asked the Commission to make an investigation into conditions
affecting the spread of Plague in the Presidency , I conimenced

work in April 1911 and continued the investigations until September
1212 and the results of my personal observations are given here.

The Thesis embodies my own opinions as to the various factors affecting
‘the spread of Plague in the Presidency and nmust not be taken as
representing ﬁhe opinion of the Commission as a whole, as the Members
of the Commission are not yet entirely agreed as to the interpretation

of the facts elicited during the investigations.
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Introduction.
The Madras Presidency has shown a remarkable immunity from
‘mpidemic Plague as contrasted with the other more Norther@& parts
"of Indid and the relatlvely low prevalence 1n this Presidency
will be well seen in Table No. I. While the death rate
per nmille from Plague calculated on the whole population is
very low in Madras, the distribution of plague 1s not a gencral
one of mild intensity over the whole Presidency, but the discasec
in epldemic form is fairly sharply limited to certain areas,
while the other parts, representing the greater portion of
the Presidency, have entirely escaped. Madras thus shows with-
in its own limits conditions which are apparently suitable for
the occurrence of Epidemic Plague in some parts and adverse
to its occurrence in other parts, and provides an opportunity
for investigating the influence of Climatic and other factors
on the spread of Plague within a comparatively small area showing

congsiderable contrasts.

Xo such marked variations of Plague Distribution
and Climatic conditions in any one area previously investigated
have been found,and the investigation of the Epldemiology of
Plague In Madras 1s likely to add considerably to our knovwledge
of the relative importance of the different factors influencing

the spread of Bubonlc Plague.



Selle hx 1.

Plague Mortality per Mille in different parts of India.

—-—

1901 1902 1903 1004 1905 1906 ~ 1907 1908 1909 Average.

Punjab 74 8.52 10.22 19.71 16.65 4.56 30.27 1.53 1.77 10.44
Bombay 6.94 10.00 165.22 12.12 3.86 2.79 5.06 1.48 1.32 6.53
United Provinées 0 .84 1.77 3.75 8.06 1l.46 6.90 ;48 .1 2.59
Central Provinces 0 1.55 4.13- 3.43 1.07 1.53 3.18 .52 1.61 1.89
Bengal. 1.086 44 ..88 1.01 2.52 1.17 1.66 «31 .23 1.03
Madras / el «3 o4 5 2 .02 '.l .1 .1 2
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Madras Presidency.

Natural and Administrative Divisions:

The Madras Presidency occupies the greater part of the
Southern and Fastern portions of&iower part of the Peninsula and
is prolonged upward on the East Coast as far as Latitude 20°
North. Oon the West it has a very short Coast Line of apout 3
degrees.

| The centre of the Peninsula is occupled by the native
8tate of Mysore and the South-West extremity by Cochin and
Travancore States.

For administrative purposes the Presidency 1s divided into
23 Districts. *

The Districts have an average area of 7000 square miles and
an average population of 18790004

' Each District is divided into smaller areas called Talugs.
For our purpose the Districts may be conveniently divided into the
following six main groups:- l

(1) The Northern Circars.

Ganjam District.
Vizagapatam "
Godavari o
Kistna "

guntur "

(2) Tne Deccan of Ceded Districts.
Kurnool District
Bellary u
Anantapur *

Cuddapah *

-
(This was the Division up to 1910 and as all the Plague figures, Maps,

etc., avallavle for investigation are in accordance with this Division,
we have found it necessary to keep to this arrangement for our purposes

although a few re-arrangements have veen recently made.)



(3) The Fast Coast Districté.
Chingleput District.
Nellore "
South Arcot "
Tanjore "
Trichinopoly
Madure "

Tinnevelly "

(4) The Central Districts
" North Arcot District
Salem #"

Coimbatore *

(5) The West Coast Districts:
South Canara District.

Malabar #

(8) The Nilgiris.

" This is a Division based on physical and climatic

‘conditions and varies somewhat from the usual classification.

These Divisions are shown on Map No.l.
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PHYSICAL ASPRECTS.

The physical conformation of the Presidency 1is .
mainly determined by the two chief Hill ranges — The Eastern and
Western Ghats.

The Western Ghats are a well-marked high range running
along the western border of Myscre State within about 50 miles of the
gea and averaging 4000 feet in height, and with peaks running up as
high as 8000 feet. They are to a large extent covered with forest.

The Fastern Ghats are a much less well-defined range
usually about 2000 feet high, frequently interrupted, and much
further from the sea. They first form a Hill area in the jungle Dis-
trict of the Northern Circars, are then interrupted for some distance,
and are further on continued through Guntur and Kurnool as the Velikondas
and the Nallamalals. After that they are again interrupted and then
continued along between the Central Districts and Mysore and meet the

Western Ghats at the Southern extremity of Mysore State. Where
the two ranges meet the great upheaval of the Nilgirli hills is formed.

South of the Nilgiris there is a gap in the Western
Ghat about 16 miles wide called the Palghat Gap,and south of this
again the range of the Western Ghatsis continued along the border cf
the Travancore State, separating it from the adjacent Districtscf the
| Madras Presidency. This portion of the Western Ghatsis also a high jungle
covered range and recelves different names in different parts, such as the
Palni Hills, the Anamalai Hills, the Travancore High Range.

Between the Fastern and Western Ghats,before they converge,
lies the Mysore Plateau, a high table-land at an elevation cof from 2000
to 3000 feet, comprising Mysore State and the adjacent portions of the
Madras Preslidency including the Hosur and Kollegal Talugs. North of
Mysore a somewhat lower lying plateau at a general elevation of about
18600 feet extends between Mysore and the Decean, and includes the whole
of Bellary District and parts of Anantapur and Kurnool.

The general elevations of the Presidency are well shown

in/
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in the accompanying Map (Map No.2.) and it will be seen from this map that.
with the exception of the hill area in the Northern Circars. the high
lving portions of the Presidency form a ring round the Mysore Plateau and
a strip along the Travancore border. The largest continuous area at over
1000 feet elevation in any of the District of the Presidency is the Deccan
area in Bellary, Anantapur and Kurnool.

| ‘ In congidering the effect of the physical conformation of
the country on the distribution of Plague it is to be remembered that while
gscme of the elevations shown on the Mapagiggxgié lying rlat ground, well
populated and under cultivation, other elevations represent definite hills,
many of them covered with forest and very sparsely inhabited, if at all.

Ar

Under latter class cométhe greater part of the hill area in
the Northern Circars, the Nallamalils Hil&s in the east of Kurnool District,
the Hign Pange between Travancore and Madura and Tinnevelly Districts, the
greater part of the Western Ghats, the Sirumalai Hi118 in Madura District, and
portion of the hills in the South-East of Salem District. Wnhile the high-
lying Plateau areas represent the same conditlonsg,so far as inhabitants,
villages, communications etc., are comcerned, as the lower-lying partsof the
Presidency and the plains in other parts of India, and so far as these
faétors g0, are equally suitable for the spread of Plague, the Hill and
Jungle areas with their few 1inhabitants and poor communications make the
existence or the spread of Plague almost impossible within their limits.
These areas do not therefore requiré to be considered in regard to the
distributicn of Plague. The further details of the elevationéof various
parts of the Presidency will be considered when dealing with éach District

separately.



CLIMATIC CONDITIONS IN MADRAS PRESIDENCY

Extending as it does over 12 degrees of Latitude and
presenting such varieties of physical configuration, Madras Presidency
naturally presents considerable differences in the climates of the
different parts. The low-lying plain area which forms the greater part
of the Presidency 1s fairly hot all the year round. Its cold season
is short, and never so marked as 1n the more Northerly parts of India.

" As the country slopes up to the Borders of Mysore the more elevated areas
become cooler until the parts situated at an elevation of 3000 feet above
gea level are reached. These parts have a delightful Cold Season and are
never very hot. In the large Deccan Plateau area which 1is at an elevation
of about 1500 feet, and which is more Wortherly situated than the other
elevated areas of the Presidency, the Cold Weather is well marked although
the Hot Weather is fairly svere. In the Nilg%is, the climate is more
like that of the Temperate Zone; the Normal Meaﬂ‘Temperature in wellington,
for e¢ample, (6200 feet) varying from 568°F to 67 F during the vear.

A general idea of the Climatic conditions in the
different parts of the Presidency can be gathered from the series of
charts which have been prepared from the readings taken at the following

Meteorological Stations:-

: Station District. Flevation.
Coast Stations Berhampur - GanJjam 67 feet.
waltair Vizlanagram | 226 v
‘Coconada. Godavari 26 ¢
Masulipatam Kigtna 15
Madras Chingleput 31 n
cuddalore south Arcot 37 »
Negapatam Tanjdrer 31' L
Mangalore ~ South Canara Sen devel
Calicut Malabar 4
Cochin v Cochin o
Nellore Nellore (12 miles inland)

Inland Stations/
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Station District Elevation.
Inland Stations.

Bellary Bellary 1475 feet
Kurnool Kurnool 928
Cuddapah Cuddapah 433 ¢
Anantapur Anantapur

Vellore North Arcot 707 v
Salem Salem 940 ¢

Coimbatore Coimbatore. 1348 #
Trichinopoly Trichinopoly 255
Madura - Madura 447 v
Tinnevelly Tinnevelly 168 v
guntur Guntur

Bangalore Mysore State 3021

Normals of temperature and Humidity are available for all these places
with the exception of Anantapur, Vellore and funtur and these Normals are
shown in Charts No.1 to No.21. in ten-day figures.o These are

the Normals used by the Madras Observatory. For Vellore é monthly
Mean for the 13 years from 1898 to 1810 has been made. The Anantapur
and Guntur Observatories were started in the middle of 1910 so that only
one complete year's figures are avallable.

It will be seen that a considerable number of observing
stations are on the Coast Line. The readings at these Stations are not
necessarily typical of the climates of the inland portions of the
Districts in which they are situated’and the 1inland parts are probably about
3 degrees hotter and somewhat less humid.x' These Stations were established
with the provision of storm warnings as one of their main objects.

™nree main factors influence the Temperature in the different

parts of the Madras Presidency. These are:-

(1) Distance North of the Equator.
(2) Tlevation above Sea Level.

(3) Monsoon influences.

Taking these in crder,

(1). Distance/ N 0 Zmperodie Suae. % See Chanl ke 2.




(1) pistance north of the Equator; the effect of this is seen in the
serles of charts of the Coast Line Stations on the Fast Coast where the

factor of elevation dces not come in. Starting with the most Southerly

MRS Cabic st ~o At A A

Station and taking them in order - Negapatam, Cuddalore, Madras, Nellore,
Masgulipatam, Coconada, Waltalr, and Berhampur, it will be seen that the
Cold weather becomes more marked the further north one goes. Cuddalore
is the only one which 1s somewhat out of the line. Nell®re, 1in its
intermediate positicn between Madras and Masulipatam would be expected to
be perhaps a degree cobler than it 1is. Its being 12 miles 1inland probvably
accounts for this and also for the fact that 1its Hot Weather is more marked
than that of either of these Stations above and below it.

The same effect of latitude is seén in low level inland

stations {below 500 feet) in the case of Tinnevelly, Madura, Trichinopoly,

Cuddapah and Guntur.

Nellore should perhaps also béincluded in this geries.
(2) =wlevation above Sea Level. We have a éeries of observing Stations
representing slevations of:-
(a) About 1,000 feet or somewhat above or below this.
(b) Over 3,000 feet.

TR RN R4S TR AT T DI

(c) over 8,000 feet.
In the first class are:-

Salem 940 feet

Kurnool 924 %

Bellary 1475 ¢
Coimbatore 1348 *
] df these Coimbatore 1s peculiar on account of 1its situation and its
Monsoon conditions which will be dealt with later. For the greater
part of the vear the temperature is beloﬁ 80°F. Of the others, Salem 18
the most Southerly and at much the same elevation as Xurnool, Jjust under
100G reet. It has a moderate Coid Weather. Kurnool, the most
Northerly, and Bellary the most elevated, and also situated well. North, have
well marked Cold Seasons.

In/



In the second class, Bangalore in Mysore State, (elevation
3021 feet) may be taken as more or less representing the 3000 feet elevations
in Madras Pregsidency - — Hosur and Kollegal Talu%s. (Compare the Denkdnikota
chart with the Bangalore Norﬁal) The Mean Temperature at the 3000 feet
leVei is below 80°F for the greater part of the year and falls below 70F
for a short period. It is never above 857 |

In the third class, are Wellington and Ootacamund in thne
Nilé?is. Wellington is at an elevation of 68200 feet and its normal Mean
Temperature does not rise above 87 F. Ootacamund is still higher and is even

coolear.

The comparativé Cold Weathers in these low-level and
High;Level Inland Stations.are snown in the combined Chart No.2¢, in
which the portions of the Normal Years' curve below the 80 degree line are
given.
(3) Effect of Monsoon Coﬁditions. The Main rain-bearing
Monsoon «f India 1s the South-West Monsoon which breaks on the southern
parts of the West Coast in June and continues for four months. The
rain-fall on the West Coast Districts of the Madras Presidency during these
méntns is very high and their Annual Rainfall is over 100 inches. The
greatest precipitation takes place on the inland portions of South Canara
Digtrict on the Slopes of the Western Ghats and in the similar portion of
the wynaad in Malabag:)

’ (Egé Western Ghrots cut off the greater part of this Wonsoon
from the Wastern and larger part of the Presidency. - The Eastern portion of ¢
the Presidency receives tiue greater part of the North-Fast Monsoon which
occurs in the Months of October, November, and December and in the same way,
the Western Ghats cut off this Monsoon to a large extent from the West Coast
Districts.

A comparison of the average Eainfa#ll rfor 25 years in
Madras City and Calicut shows that Madras receives 16 inches in June, July,
August and September, and 31 inches in October, November, and December, while
Calicut receives 87" in the first period and 18" in the second of which 10"

core in October and are probably not due to the North-East Monsoon whnich reache s

its/



1ts heignt in November,and would be later in reaching Calicut than

Madras.

&
£
H

These Monsoons have a marked effect on the Temperatures
of the portions of the Presidency on each slde of the Western Ghats. on
the West Coast, the Scutherly-lying Districts of Malabar and South
Canara receive the South-West Monsoon early and the Hot Season is cut short
before the Temperature reaches any great height. The Mean Temperature
only rises above BOOF. during the months of April, May}and the beginning
cf June}and does not reach much higher than 850F. It falls rapldly
just below 80° with the onset of the Monsoon which keeps the Temperature

down to this level, till the cold ¥ather is due. The absence of the

cooling wind, and the slight rainfall, in what should be the North-Fast

Monsoon season during the so-called Cold-Weather months resultg in the
Temperature not falling much at this time and as a result there 1is no
definite "Cold Weather". The Temperature thus maintains a steady level
for 9 months in the yvear and is very equable.

On the other hand, on the east of the Ghats, the

glightness of this Monsoon and its later arrival permit the Hot

ST

Weather to become well established and the Temperature to rise much
higher, and the North-Fast Monscon coming in the proper Cold Veather
Months s8till further adds its influence in reducing the Temperature at
that period,with the result that these two Seasons are more marked on the
Fast Coagt than on the West Coast. The Bastern Districts thus have
a well marked Hot Weather and a moderate Cold "eather while the Western
Districts have an equable all-the-year-round Temperature with a slight
rise before the South-West Monsoon.

The Western Ghats as before mentioned are interrupted
at one point for 16 miles at the Palghat Gap. 001mﬁatore is situated
opposite this Gap and receives the cool South-West Monsoon Wind although
not much rain actually falls. Itjthus kept cool from June onwards,

and when the North-East Monsoon arrives in the Cold-Weather Months it receives

a falr share of the rainfall and has thus a good Cold Weather. Its

elevation/
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elevation (1348 feet) also assists in keeping it codl’and Coimbatore
has one of the most pleasant climates in the Presidency.

For comparison with the Normal Charts of Temperature
and Humidity of different parts of Madras Presidency, a similar series
of Charts of other parts of India have been prepared for Belgaum and
Poona in Bombay Presidency, Lucknow in the United Provinces, and Lahore and
Rawalpindi in the Punjab.ﬂ. It will be seen that the only places in the
Madras Presidency in whicn.the Cold WwWeatner approaches that of these more
Northerly parts of India are, Bernampur, in the extreme North of the
Presidency where the Cold Weather Curve approaches thne United Provinces
and the Punjab type in lowness of Temperature, and Bangalore and Denkanikota
as representing the 3000 feet elevation, where the length and coolness
of the portion of the Curve below 80 F. resembles the Belgaum type.
Next to these comes Bellary and Kurnool for the depth of the Cold Weather

Curve and Coimbatore for length.
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DISTRIBUTION OF PlAGUE IN WMADRAS PRESIDENCY:

Plague first entered Madras Presidency in the latter half of 1898;—~~
Mysore State being also first infected in August of that year. TFrom its
outbreak up tc¢ tne end of the 1910,Plague has been.Bspdnsible Tfor the
comparatively small total of about 72000 deaths, imported and indigenous,
in the 13 years -- an‘ extremely small amount compared with other

parts of India. The Mortality from Plague in the Presidency in no way
compares with that from cther epldemic diseases such as Cholera and
Smallpox.

The following is the order in which the Districts of the Presidency

were infected for the first time,and the Total deaths in each Dis-

trict for the years when Plague was indigenous.

District First Infected Total Plague Deaths in Years of
: Indigenous Plague.
Bellary 1898 31510
Salem . do '13312
‘North Arcot do 3550
Anantapur 4o 4 : ‘ 3507
Kurnool do 1042
Coimbatore 1899 , - 12008
South Canara 1902 : V'SGLOJ
Nilgiris 1903 - .1403
Cuddapah 1904 : - 283
Madura do. , 847
‘Madras City 1905 78
Soutn Arcot 1908 sy
Malabar do , 11026
Trichinopoly 1910 25

It will be seen that the Districts which were in-
fected in the earliest years of Plague in the Presidency have returned

the great majority of the deaths. Thus the Districts infected in

1898/



1898 and 1899 return 64897 deaths or 90.6% of the total, and if the
Districts infected before 1904 be taken,these will show a plague mor-
tality of 69340, in indigenous years or 96.7% of the total.

The Districts which were infected after 1903,
Cuddapah, Madura, Madras City, South Arcot, Malabar, and Trichinopoly
return a total of only 22986 deaths in indigenous years, so that beyond the
limits of the Districts infected in the earlier years Plague has made

extremely 1little progress.

Table No. S Shows the annual Plague deaths in each infected Dis-

trict. The years of indigenous Plague are underlined. The
figures in other years represent imported cases. . The imported and

indigenous cases are included in all years,but as the majority of the
cases returned as "imported" come rrom one place to another within the
limits of the District and as it is not easy to separate the two
classes of rigures in a satisfactory manner, the figures for years

of indigenous plague are taken as theyv are and represent satisfactorily
the degree of prevalence of the disease.

From these figures the annual Plague death rate per mille has been
calculated on the Populations of the Districts according to the 1901
Ceneus, and these figures have been used to construct a series of Maps
to show the distribution and severity of Plague in each year. Maps
No.2 to Wo.14 show the annual Plague Death rate per Mille and

Map No.1 showsthe average prevalence of the 13 years.

These Maps and figures show that Plague is confined to certain Dis-
tricts which are infected with some regularity from year to yea;,gnd
that there 1is no tendency for a regular outward spread from these Dis-
tricts to the surrounding parts of the Presidency, such extensions as
have taken place beyond the limits of the Districts infected in the
early vears having been very slight and irregular and the total Plague
mortality in other Districts having been so slight as to be almost
negligibple.

An analysis of the figures of Plague 1in the affected Districts in more
detail in regard to its distrivbution in Towns and Rural areas and in certain

Talugs,will Bive a better idea of the way in which it affects these
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districts,and is necessary to elucidate some of the problems
affecting its spread. The figures of Plague deaths in Towns,
’and Rural areas separately,are avallable for the years from 1901
to 1910 and these 10 years will be dealt with.

From these figures Tables No. ? have been constructed. Tatle
No.7. shows that 28477 deaths have occurred in Town circles and

39972 in Rural areas. The proportions are—-—

Plague deatns in RUTal areas.............. 63.8%
.. .. .. Towns over 10000 POP.....30.9%
5000 to 10000 " ..... 5.3%

/ LY . e . o

Of the Deaths in Rural Areas 83.8% have occurred in Bellary, Salem,
and Coimbatore Districts.
Table No. 3. shows the average annual plague death rate per mille in
the Towns and Rural areas of the Districts and it will be seen that
the only District which returns a high Rural death rate is Bellary.
The Plague Death rate per mille in Bellary District is -
Rural Areas........ 2.52
Town Circles.......6.59
In Rural areas of Hosur Talug..........3417 or 9.1%
In Rural Areas of Kellegal Taluq.......2785 or 7.5%
'In other Rural Areas..... e 13911 or 37.3%
‘The Average Annual Plague death rate per mille and in Bellary
District 1s—-+—-—-

In the 8 Large Towns........ Ceseesesocnans ..4.82
In other towns over 10000 POPeetcencananan . <34
In towns of 5000 to 10000 POPe...... I <1
In rural areas of Hesur Talug........ ceeseasl.91
In rural areas of Kellegal Talug....... vee.3.36
In other TUTal area8S .. cciieesecanassanasons .1

In town circles of Bellary District..... ...8.59
In rural areas of Bellary District..... ce..2.52

This gives a good idea of the manner in which the Districts are

arfected. The main facts are:-

(1)
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(1) The Rural areas of Kellegal Talug, Bellary District, and
Hosur Taluqg are the only parts of the Presidency in which
Rural Plague has reached any degree of severity.
(2) In the rest of the rural areas of the affected Districts
Plague nas bheen exceedingly slight.
(3) In Bellary District the towns have suffered severely.
(4) In the other Districts, Town Plague has reached a fairly
high level in a few large towns only; 8 of them accounting
for most of the town Plague. The other towns of these Districts
have been very slightly arffected, an annual average of 395 being

scattered over 40 or 50 towns.

Next in order of severity of Rural death rate,but
much - lower, is the cold high lying Nilgiri District. Coimbatore and
Salem Districts follow next after the Nilgiri District and as will be
shewn later ,their Rural mortality is to a considefable extent due to
the high-1ying Talugs of Kellegal and Hosulr which are situated at an
elevation of 3000 feet above Sea Level.

The Rursl Death Rate in Anantapur is still'loweg and in the remaining
Digstricts is extremely low. |
Excluding Bellary District,the other Districts Which have been affected
return Plague deaths as follows:-
Plague Deaths 1n Rural areasS......cieeeeesns 20113

" " " Towns over 10000 POP.......15950

" " " Towns of 5000 to 10000 pop. 1237
of the 17187 deaths in town circles 13237 occurred in the following
8 towns......

Coimbatore District....Coimbatore and Kollegal.....o... 3483

Salem . «...3alem, Vaniambadi,Tirrupattur...5943

North Arcot .. ....Vellere and Ambur........... «...1200

South Canara .. R 21 o =t K o of < B ceeasees 2811
—13237

or/



Of the deaths in Rural areas,Hosur Taluq in Salem District returned 3417
- and ¥ellegal Taluq in Coimbatore District returned 278s.

The distribution of Plague in the Districts other than RBellary is thus:-

In & large towns(mentioned above) ........13287 or 35.5%
In other towns over 10000 POP«eeeenrrennenn 2713 or 7.37%
In other towns of 5000 to 10000 pop..... ... 1237 or 3.3%

_ Thus outside the Bellary District and the endemie
areas of Kellegal and Hosur,Plague only reaches epidemic proportions which
deserve consideration in a few big towns, 8 of these towns returning
nearly as many deaths in a Tew epidemics as the whole of the rest
of the infected Districts with an area of over 60000 square miles.
Apart from the 3 areas Bellary District, Hosur, and Kellegal, if it
were not for the occurrence of occasional severe outbreaks in a few
large towns, Plague in the Presidency would be of much less importance

than gsimple Diseases such as Diarrhoea and Bronchitis.

By




Aaudle No 2.

Average Annual Deathn Rate per Mille for the Affected Districts

o — i o T S it T HoA S v o o M B S Tk A o o S ) ok S S o A, T S MRS s o i M Mo P o ot ot o o e e S o S o OB S S e s

Districts. Total Deaths in Average Annual deathn rate
Indigenous years. Population. per Mille.

v e T P toam . T U T o S o e S T P T 7T Y S A o T ok R o S e e e T . A o <k i e o s . e e e Y . e S e O i P i e . A St

Anantapur;............3507.............788,254.............. .34
Bel1aTY e sesrersrnsssBlE10uau ennes s 087,200 u tetecenen 2056
COIMDaAtoreeeeceeesseel00Baccessteesee2,20L,7520ccerccrancans o42
CUAAADPAN. e e vnonnsse 2B3uvenereessele9L, 267 0ercncnncnses 02
KUTTIOO0L o s s essoensses L0420cnsscssnee B872,05500000scnscasas «09
MAATAS CLt¥eeeeeeseee  7Busevesesess 508,388+ usnnsasnssess <OL
Madura..;............ B47eeosesessse2y83L,2800cttvccsscesres 02
MALADAT s« s s sesonsense 1026encerseesss2,790,28Leceennrercsnnns 203
N11E1T180eenssnsnose 140800nsansnses 111,437 cevensensnces 497
NOTtN ATCOtecessseses B5500aseacesessDy 207,712 eecsncnsennce o12
éaiem................13312...........2,204,974.............. .46

South Canara......... 301000000".0oo.m,180,105ooo-ooooo.oooc .20
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Average Annual Death Rate per Mille

For Town Circles and for Rural Areas of the Infected Districts

of Madras Presidency for the Years 1901 to 1910.°

District. Town Circles.

Anantapur.

Bellary - B.59 "
Cdimbatofe | 2,48 ®
Cuddapan.’l : .03 "
Kurnool.. . ' .02
Maduré. | o  ".10
i S
Nilgirt . 2.89 "
North Arcot. 79
Salem. | | EFRTI

South Canara 5.01 "

«81 per mille

Rural Afeas.

«27 Per Millle.

2.52

44

.02

«10

«038 .

.005

71

o7

«32

.02
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Distribution of Plague within affected Districts.

District. Areas. . Totals. Percentage. Average Annual Plague
Death Rate per Mille.
Towns over 10000 9632 30.9% 7.32
Bellary.Towns of 5000 tc 10000 1858 5.2% 4.18
Rural Areas 19858 83.9% 2.52
Towns over 100CO 266 9% .36
Anantapur. Towns of 5000 to . ,
10000 423 14.3% .84 ¢
Rural Areas. 2264 76.7% .27
Towns over 10000 . 9 9% .02
Kurnool. Towns of 5000 to
10000 1 1% .01
Rural Areas. 891 99 % .10
Towns over 10000 33 10.9% .03
Cuddapah Towns of &000 to :
10000 10 3.2% .08
Rural Areas 264 85.9% .02
Towns over 10000 1347 45.9% .95
Fortn Arcot. # of 5000 to
10000 14 4% .04
Rural Areas. 1573 53. 7% .o7
Towns over 10000 6188 51.2% 4.26
Salem. Towns of 8000 to
10000 3869 3.1% 1.13
Rural Area Hosur 3417 28.3% - 1.91
Other Rural Areas 2109 17.5% .11
Towns over 10G0C 3718 31% 2.72
Colmbatore. " of 5000 to .
10000 183 1.4 .69
Eural Area Kollegal 2785 23.3% 3.36
Other Rural Areas 5303 44,39 2v

¥adu ra}
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Digtribution of Plague within Affected Districts.

- Madura

- Malapar

E.
- Soutn Canara

- Nilgiri

Towns
Towns

Rural

Towns

" Towns

Rural

Towns
Towns

Rural

Towns
Towns

Rural

(conta.)

Average Annual Plague
Deathh Rate per Lille.

.03

.41

.005

.02

2.86C
3.00

Areas Totals = Percentage
over 10000 357 41.8%
of 5000 to 10000 - -
Areas 498 58.2%
over 10000 912 87.1%
of 5000 to 10000 - -
Areas. 135 12.9%
over 10000 2611 89.7%
of 5000 t0 10000 2 -
Areas. 299 10.3%
over 10000 529 3e.8%
of 5000 to 10000 255 18.7%
Aveas. 577 42.5%

—— . ey S e

a7l
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Yearly Plague Deaths in each District.

1892 1299 1900 1901 1902 1903 1804 lqOD 1906 1907 1808 1808 1810 Totals Totals of Yesrs
when Plague
was .u'l(].lt:.ﬁ‘h(;l/,:a

e e e e e e e e e e e e Ao o e e e e e e e e e e . o e . S e o o T i . e e e e e e o e o o S e T o e ot P e M e e e et e e e e

362 2 3 8g 677 1585 381 3 34 174 - 1 3522 3507

R
O
U1

125 173 84 1009 7354 58968 10751-8490 325 1583 587, 18 135 81510 31510

1 37 ~ 44 486 1184 4309 333 30 10 1183 2973 1407 12007 12008
2 - - 1 3 2 272 11 5 5 4 3 - 309 283
;urnool - g8 140 - 3 55\. 491 270 73 3 1 - - - 1049 1042
aams City - - - 1 3 4 8 22 56 3 2 3 5 115 78
Fa,dura - - - 1 - 5 18 3 - 1 - - 831 8857 e4v
ilal)df - - - 2 3 5 8 3 92 78 535 202 69 1047 1628
“?ngil"is - 1 - - 1 601 81 200 45 49 143 210 31 1403 1403

54 062 15 399 114 887 1116 255 24 47 38 20 84 3565 35650

len 109 589 573 1553 1668 3132 1313 48 99 923 412 302 2178 13312 13312
utn ua.nara 1 - 1 1 993 3865 382 525 153 126 2186 B 152 3013 3G10




‘;jL»Z4Q— Ho 6.

Annual Death Rate From Plague per 10000 in

Affected Districts from 1898 to 1910.

1898 1889 1900 1801 19802 1203 1904 1805 13906 1907 1908 1909 1910.

§ Anantapur. 2.6 4.5 - - 1.1 8.520.1 4.8 - .4 2.2 - -
éBéllary 1.8 1.8 .8 10.5 77.5 62.2 113.5 36.82 3.4 16.7 6.1 .1 1.4
? Coimbatore. - 1 - .2 2.2 5.3 19.5 1.5 .1 - 5.3 13.5 6.3
%'Cudﬁapan - - - - - - 2l .1 - X - - -
f Kurnool | 'Qé. 1.6 - f'> .6 5.6 3.0 .9 - - - - -
; Madras City f: - =T - - - 4 1.1 - - - -
? ialabar | - - - - - - - - 3.2 21 . .2
; Madura - T - JE. - - - - - 2.9
| Wilgiris e - A 53.9 7.2 17.9 4;0m4.4212:8 18.8 2.7
; North Aroot.v o2 r;?;s,_ - »1.é 5 4.0 5.0 1.1 .1 .2 .1  .x. .1
=~ Salem - 4 2.5 2;6 7.0 7.5 14.1 5.9 2.1 .44.1 1.8 1.3 2.8
- South Canara ‘—‘ f' | ~‘ | - 8,7 3.2  3.5 ‘4.6 1.3 1.1 1.9 .8 - 1.2.

R Ak LA

.X. . Plague affected but less than 1 death per 100000.




Table No.7

Plague Deaths in Towns and Rural Areas in

" Infected Districts from 1901 to 1910.

District Populatlon of Populatim of Plague deathis Plague Deatlhis Plague death%
Town circles Rural Areas. intown circles in towns over 10000 1in Rural Areas.

e e oo e e P S s < P e S T A Hoe S oy, ) G W . T e At S . e i T Pt . i . e, B = A B e A S . e g e . e o N g e S e Yo O S . S M g e B e S o S e 2 o . e . e S e . o St . e e s e o e bt

Anantapur 111500 810332 689 - 286 2264
Rellary 171205 785872 11290 9632 19859
Coimpatore 160254 1835933 3881 3718 8088
Cuddapak 118830 1037276 43 | Ai3sv’ . 264
Kurnool 46515 824933 10 v T 891
Malavar 218007 2567300 912 912 | 135
Madura 339015 1493134 3657 357 408
Filgiris 27121 805562 784 o ,52§ ‘  "  _ 577
North Arcot 171499 2035618 1361 1347 ' 1573
Salem 177269 1719712 6537 7:7_ | | . ele8 ! 5526
South Canara 52149 1092240 2613 o ' 2811 - 299

Totals 1593373 14272902 28477 25582 N 39972




 REIATION OF THE DISTRIBUTION OF PLAGUE
a . 70 FLEVATION.
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A comparison of theﬁaps illustrating the Distriv-
ution of Plague with the Contour Maﬁ of the Presidency (Map No.2
Vywill demonstrate the fact that Plague has almost entirely been con-
fined to the Distficts In which there are elevations of over 1000
feet above the Sea Level. It wiil be now furtner shown by a
detailed examination of the figures for each District and a comparison
of thesge Tigures with larger scale Contour Maps of the separate
Districts, that except on the West Coast the parts of the infected
Districts lying below 1000 feet have also had very little Plague.
The 1000 feet level is necessarily an arbitrary standard but will
indicate the existence of a factor waoich will have effect on influenc-
ing climatic conditions although local conditions will also modify this
effect. Examples of such local modifying factors are the existence
of the Palghat Gap, the wind through whidh keeps Dharapuram Talug
(below 1000 feet) somewhat cooler, and the shut-in airless valley
in Cuddapah which keeps that part notter, than would ctherwise be
expected. Of course slight variations under or over the 1000
feet level will have little effect on the Temperature.

The Districts to be specially considered are:-

Bellary, Anantapur, Cuddapah. Kurnool.

North Arcot, Salem, Coimbatore,Madura.



SALEM DISTRICT

Scale /" — 24 Miles

MYSORE

COIMBATORE
Sa/ykcmdmng? *2

( TIRtJCHENGODU'1-

REFERENCE
A Contours 1000 to 2000

Do. 2000 to 3000 NAMAKKAL
O Do. 3000 & over
Reg No, 2201

Copies

NORTH ARCOT

TRICHINOPOLY

zusco.. Survey Office, Madras.



Salemnm D1istricdt.

This is pne of the Central Districts of the Presidency.
The North-West Corner of the District borders on Mysorg State, Itosuryg
Taluq forming part of the Mysore Plateau and lying at a general level
of about 3000 feet above Sea-level.

The two-southern Taluqs lie below the 1000 feet
level and slope down to the Cauvery Valley. The Uttangaral Taluq
slopes down to the lower level of the Fast Coast Districts. The
high area in the Scuth-West of the District 1s formed by the Sheveroy
Hills, the Kalryan Malal, and the Koolimalll Fills. This area
is comparaéively uncultivated, sparsely pepulated, and with poor communl-
cations. (See elevation map of Salem District). Communicatiohs
between Hosur Talug and the rest of the District are indifferent, the
usual method of reaching Hosur Tcown, for example, from Salem belng to
go round by rail via Jalarpet 10 Malur or Bangalore 1n Mysore State and
~then drive 20 miles. The Contour Map shows the Ralilway as running
at an elevation of over 2000 feet through Tirupattur Taluq. This
is an error in contouring’as Jalarpetﬁ_and Vaniambadi’14 miles north

of it,lie at an elevation of about 1300 feet.

Taluq distribution of Plagiie-

Table No. 4 shows the Annual Plague Deaths Im each Taluq and in
three large Municipalities for the years 1202 to 1911, and Table No.¥
shows death rate per mille in these areas. The same facts are shown
in graphic form in Chart Nc. A

It will Dbe seen that the three low-lying Talugs of
- Namakkal, Tiruchengodu and Uttangaral have had extremely little Plague'
and that the high-lying Taluq of Hosur has suffered severely.
Table Xo./0 which shows the Wonthly Plague Ieaths 1n Hosur Taluq will
indicate that this Taluq in spite of its small area and population (18%971)
is practiceally an 1indigencus c%?re of Plague.

Tirupattur Taluq would appear at first sight to have

surfered almost as much as Hosur Talug but 1t will be seen rrom Table Fo.¥

that [



that the Plague in this Talugq has been almost entirely 1in the
Municipalities of Vaniambadi and Tirupattur, the Plague 1incidence
in the rest of the Talug only averaging 75 deaths per annum.

The Plague in the rest of the Talugs of the
District has bheen very slight.

The main facts of the distrivutions of Plague in
Salem District thus are:-
L (1) The high-lying Hosur Talug has suffered
most severely and 1s practically an indigenous centre.

(2) The three lowest-lying Talugs —-- Namakkal,
Tiruchengodu, and Uttangaral -- have almcst entirely escaped

Plague.
(8) The three Municipalities of Salem, Vaniambadi

and Tirupattur account for a considerable proportion of the Plague
in thefest of the District.
o (4) The Taluqs,other'than Hosur, have suffered very

8lightly except for the mortality in the three Municipalities.







Jolble 158,

Taluq distrivuticn of Plague
in

Salem District.

Taluq | . Plague Deaths - Population Average Annual Plague.
1902 to 1911 1901 Census = -Deaths per Mille.
AtUT.. ... .. | 549 199475 T 2w
Dharmapuri.. 297 206030 .144
HOSUTW vt 4003 184971 2.164
Krishnagiri. 444 175300 .253
SaleMe.eeeens 2920 470181 .821
Tiruchengodu.. 115 289717 \ . 039
Uttangaral.... 10 159419 .0086
Namakkal..... 14 313895 ©.004
Tirupattur.... 4508 205986 2.140° -
' Deaths Population. Average.

Tirupattur Taluq.

Minus Vaniambadl

950 175292 | .428
and Tiruvpattur ‘ '
Municipalities.

Salem Taluq Minus e
1335 399560 - 446

Salem Municipality.
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Plague Deaths in Talugs of

Salem District.

Talug. .1902 1903 1904 1905 19206 1907 1908 1909 1910 1911.
Atur...... - - - - - - - - 151 366
Dharmapurl.. 8 5 - - - - -~ 2 2 280
Hosur....... 578 378 660 140 92 9086 313 186 40 711
Krishnagiri... 18 199 : 66 3 1l - 25 1056 2 31
Omalur ) - - - - - - 182 1lel

)
Salem ) "1 2 2 1 - 1 84 - 353 568
Tiruchengodu.. - 30 - - - - 2 31 b2
Uttangari.... - 4 - 1l 1 - - 1 2 1
Tirupattur.... 90 514 94 186 - B 9 - 21
Namakkal..... - - 3 - - - - - 11 -
Municipalities. ' |
Salem..... e 2 2 = - - - 1 1397 183
Vaniambadi..... 961 1365 10 2 - - 1 T 1 -

Tirupattur..... 12 617 443 326 5 3 - 1 - 10 -

e o e e e, S e i S




Talte /?02/0.

Deaths from Plague in Hosur Talug.

Month 1000 1901 1902 1903 1904 1905 1906 1907 1909 1909 1910 1911 Totals.
January. 12 18 1356 141 23 €0 1 26 84 50 6 13 569
- February - 20 59 138 14 57 - 26 69 32 4 16 436
; March. 3 23 36 36 5 2] - 18 53 12 - 39 234
 April 1 11 14 6 6 10 4 35 5 3 3 24 122
- May - 10 - - 17 - 5 12 10 1 - 24 79
| June - 17 8 - 27 1 - 32 5 - - 44 132
July - 14 25 6 4e 1 - 84 21 10 1 75 266
~ Auvgust 23 33 19 18 95 1 1 124 16 21 5 109 463
. September g 24 39 24 127 1 7 200 16 28 1 116 591
October. 2 33 27 18 144 - 51 127 156 20 10 100 52#
November 12 59 42 1le 92 - 8 131 42 7 3 76 489
December 183 174 176 15 56 1 35 111 37 1 7 83 €89

D e B e g N —
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 Total Deaths in Salem Dist, Total Deaths in Hosur.

Minus Hosur Talug. Taluq.
1900 454 ' 75
1901 1022 438
19c2 7'1276 578
19038 Co ‘ 2812 ’ 419
1904 | 7689 854
1905 ‘ . ' 407 141
1908 . 29 | 92
13807 Figures not reliable.
1908 38 372
1909 111 | 186
1910 2274 40
Fxplanatory Note. A ©  Hosur Taluq contains no large Municipalities, and the

Plague 1in this Taluq is village-plague spread over

the greater part of the year.

In the rest of the Salem District, the high figures 1in
1801 tc 1904 are due to the Epidemics in the Municil-
palities c¢f Vanlambadi and Tirupattur, and in 1910 and

1911 to the Fpidemic in the Salem Municipality.



Year

1300
1901
1902
1903
1804
19056
1806
1908
1909
1910

Tdle Sl 12,

Annual Death Rate per 10000 in Salem District
Minus Hosur Taluq and in Hosur Talug

separately.

Deaths per 10000 of Population.

Salem Minus Hosur. Hosur Taluq.
2.25 4
5.08 ’ 23
6.3 | 30.4
13. 22
3.8 84.4
2 7.4
0.14 5
0.18 - 19.8
0.55 ‘ 9.7
11.3 2
Average of 10 years 13.75

Average for Salem District minus Hosur Talug, and the Municipalities

of Tirupattur, Salem and Vaniambadl.------1.20

(1907 has been omitted as the filgures were unreliable.






COIMBATORE DISTRICT

Seale 1"— 24 Mlks
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~—Coimbatore District—-

In tnﬂ%orth of the District, the Biligiri-rangan and the Bargur
Hills run across the upper portions of the Satyamangalam and Bnavani Talugs
and extend into Kollegal Talug. The Hill Portions of Satyamangalam and
Bhavani and the greater part of Kollegal Taluq are covered with forest and are'
little inhabited,and have no proper roads. The portion of Kollegal Taluq ad-
joining Mysore State is a cultivated Plateau area. The total population of

this large Talug 1is only 98583 and the density is@nly 90 per square mile.

i

This is due to the large area of the Talug which is dense Jungle. The inhabited
parts of Kollegal have no direct communications with thdrest of the District. in
the West of the District, there 1s an area 1lying over 1600 feet which lies opposite
the Palghat Gap. This area includes the Talugs of Colmbatore and Pollachi and
these Talugs recelve the cool winds from the West Coast through the Gap and are
kept cool by them for a considerable part of the year. Tharapuram also re-
ceives some benefit in the same way, but it is less marked here as the Gap widens
out. In the southern portion of Pollachi and Udamalpet the high Contour shown
represents the Jﬁngle~coVered Anamalai Hills.

Kollegal Talug has suffered most severely from Plague. The
total number of deaths would be high even for a populous Téluq,and the incidence
per mille is very high. Coimbatore Taluq has suffered next most severely.
Udamalpet, Palladam, and Pollachi, the other high lying 1aluqs)have surfered less,
but a oonsiderable portion of the highest parts of Poilachi and Udamalpet are
Jungle areas. Dnharapuram is the only low-lying talugq which has suffered, but on
account of its situation, the climate of this taluq is at least as cool as that of
places at 1000 feet elevation in other parts of the Presidency. The low-lying
Talugs of Erode and Karur and the Talugs of Bhavani and Satyamangalam,of which

the populated parts are low-1ying have had very little Plague.



cﬂizv¢L£L_ /%0-/23.

_Talﬁq distritution of Plague.
in

Coimbatore District.

Taluq Plague Deaths Population Average Annual Plague
1904 to 1911. 1901 Census Death per Mille.

5337 330884 2.017
w375 96563 5.867
238 275460 .108
40 _ 145982 .034
1097 300904 .455
1231 271127 .568
13. 220843 - .00%
a 214101 | 053

483 195608 .308

‘635 - 150480 et

ey o, S s e i
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Plague Deaths in Taluqs of

Coimbatore District.

Taluq 1902 1903 1904 1905 1806 1907 1908 1909 1910 1911
Coimbatore - - 1122 158 13 - 6 1071 ‘310 ol drd
Bhavani - 14 8 - - 3 1 1 13
Dharapuram - 2 R - 16 1 34 1
Kollegal - 2060 97 16 1 1151 857 234 159
Palladam - . 841 20 - - 1 84 56 95
Satyamangalam - 24 3 - 6 10 31 18 1
Karur : - | 1 - - - - 8 1 -
Avanasni - - - - - - - - =z
Pollachi - 62 25 - - - 5 305 14
Uaumalpet - 148 9 - 2 9 - 304 163
Erode - o 2 - 1 1 8 1 4
M.T.Colmbatore - 28 6 1 .=’ = 1061 55 787
¥. T. Erode ~ 76 8 8 - - 85~A 1L 8
M. T. Karur - - - - < - 3 - -
zem.Pollachi - L8 = = - - - 57T 9

Zem. Udumalpet. - - - - - - 11




cJazALﬁL /%a-/éﬂ

Population of Coimbatore Distirict...... 2201752

Taluge.e.ea... 3306884
Municipaility 63080

.o Kollegal TalUuQ.e e ceancananna . 96563
. Coimbatore District minus

Kollegal Taluq..... «e.+.23106189
.o Coimbatore Taluq minus

Coimbatore Municipality,, 257604

D e T T P p——

1904 1905 1906 1907 1908 1909 1910 1911 Totals.

~Coimbatore Town 203

Coimbatore Talug minus
Coimbatore Town 1122

Kollegal Talug...20860

Coimbatore District
minus Kollegal

5

156
a7

Taluq. 2595 238

1 - - 1051 556 7ew 2082

13 - € 1071 310 577 3855
16 1 11561 e5r 234 169 4376

14 9 46 2348 1152 1676 8178

Annual Plague Deaths per Mille.

Coimbatore Town 38.83
Coimbatore Talug
minus Colmbatore
Town. 4.35
Kollegal Taluq. 21.34
Coimbatore District

minus Kollegal
Talug. , - 1.23

1905

.08

1.00

11

1206 1907 1908 1909 1910 1911 Average.

.0l - - 19.83 1.08 14.09 4.86
005‘ - .02 4.15 1020 2-24 1057
.18 - 11.92 6.80 2.42 16.47 7.51
.006 .004 ..02 1.11 .54 .78 .47



CUDDAPAH DISTRICT
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Cuddapah District.

Although this District 1is usually classed as belongiﬁg
to the Deccan area 1t does not form any part of the Deccan Plateau.
The Northern Half of the District  incluvding the Talugs of uiddhavattam,
Cuddapan ‘Prodattur, and Jamalmadugu,forms the low-lying Cuddapah
Valley, which is one of the hottest parts of the Presidency. The
Southern half of the District slopes up to the Mysore Plateau,
Madanapalle being the highest lylng Taluq. In the north of the
District the Nallamalail Hills run down into Badvel Talug.

The main line of Rail from,Bombay to_Madras, and
from Bellary to Madras runs through the Cuddapah Valley and this
area has also good road communications. Cuddapah Town lles within
5 to 7 hours by rail from Gooty, Guntakal Adonijand Bellary which
all have been Plague-infected.

A Metre Gauge branch line runs across the South
of the Cuddapah District from Dharmavaram in Anantapur District to Pakala
in North Arcot.

Plague has been very slight in the District. The
nigh-lying Madanapalle Talug has suffered most and the adjoining
Taluqs of Voyalpad and Kadiri next in order. There has been no

Epidemic Plague in the Cuddapah Valley.
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Taluq distribution of Plague
in

cuddapah District

Talug. Plague Deaths Population Average Annual Plague
1902 to 19211. 1901 Census Deaths per Mille.
Badvel...... 3 89361 . 004
Cuddapah.... 14 155541 . 011
Jammalamadugu 0 1038707 | -
Prodattur 3 - 102670 , ‘.003
Pulivendlsa.. 2 - 103398 : .002
Royachoti... 6 113947 ‘ .008
Pullampet... 3 143521 .002
siddhavattam. 3 68087 . .005
Madnapalle... 211 136897 - .154
voyalpad. ... 28 © 1z8692 021

KadirTi...... 29 o 145603 | .019
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Plague Deaths in Talugs.
of

Cuddapah District.

Talug. 1902 1903 1904 1906 1206 1207 1908 1909 1810 1911.

Badvel....... - - 3 - - - - - - -
Prodattur.... - - 1 - - - 1 1 - -
Sidnout..... .« - - - - - 3. - - - -
Rajampet..... - - - - 2 - - - - -
cuddapah. . ... - ~ 6 - 3 - - - - -
Jammalmadugo.. — - - ' - -~ - - - - -
Pulivendla.... - - - - - 1 - 1 - -
Rayachoti..... — - 8 - - - - - SO -
Kamalapul..... - - - - - - - . - -
Puilampet ..... -, - | 3 - - - - - - -
Kadlri........ - - av - - - 1 i - —-
Vayalpad...... - 1 26 - - - 1 - - -
Madnapalle.... - - 199 10 - 1 1 - - -
¥. T. Cuddapah.l 11 T -1 o :
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BELLA.RY DISTRICT

Scale 1“= 24 Miles

NIZAM'S DOMINIONS
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Talug distribution of Plague
in

Bellary District.

Taluq Plague Deaths Population Average Annual Plague
1902 to 1910 1901 Census. Deaths per Mille.

?iBellary 10542' ' 193401 ' 6.057
» Alur 17086 98568 | 1.924
&Adoni 4901 B kl78784 . 8.047
iE’Rayadrug v 2616 82789 ' 3.513
Hospet '577‘;;» - lole47 | 8.295
%Hadagalli | 2741 - 92094 3.310

’Harpanahalli 996 - 95648 . }1._1»159
7§Kudligi 10562 o ; 103985 . l.125

ljBellary Taluq Minus 9333 ‘ - 135164 | 6.908

Bellary Town.

i
§Adoni Talug Minus -
% Adoni Town. 2542 , 148308 1e




Toalle /10 79

Plague deaths

zamindaries.

Taluq 1902 1903 1904
iiruguppa. - - -
ellary 1471 723 3191
ayadrug 337 589 803
\doni 765 705 737
1ur 257 384 826
Rospet: 1778 1658 818
Hadagalll 362 814 1036
Harpananalli 96 174 501
&udligi 16 85 428
Kot tur - - -
K.T.Bellary 1401 719 975
k. . Adoni 879 45 1447

in Talugs

Bellary District.

—— . e
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1906 1906 1907 1908 1909 1910 1911.

593 16

108

297 1l

239 -

1212 158

408 91

102 12

14°

398 27

110 ¢

27 -

360

294

88

10

22

7%

130

273

156

659

15

25

62

10

|

€6

14

49

1678

2849

234
39
474
1696
741

499

179

396

183

B8
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Monthly Plague Death rate per mille.

Average of the Years 1900 to 1911

January ceee caes .802
February csee _ ‘ ceen .436
March ceee N .182,
April e .035
May cees . : o .008
June Rt .013
July ceea S cees .687
August ceee ' ....44  .293
September | cses : | ceen .b0b6
october. Teee ceee .603
November. i.... | “coan .407

December es e ‘ - L WY 0491




ANANTAPUR DISTRICT

Scale 1"— 24 Miles

KURNOOL
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MYSORE <<13 Contours 1000 to 2000 Ft.
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ANANTAPUR DISTRICT.

The Northern part of the District forms part of the Deccan Plateau,
and in the South the Country reacnes the Mysore Plateau level,
Hindupur being the hignest 1lying Taluq of the Deccan area,; the
portion of the Gooty Taluq adjolning Bellary District 1s the nighest
part, and from this part the country slopes down towards the Tast,
the lowest-1lying Talug-Tadpatri-iying at the upper extremity of the
hot Cuddapah Valiey.

Gooty and Hindupur Talugs have been the most severely iufected.

Gooty with its proximity to Bellary District and its direct Rallway
comminication with this District and witn the Bombay Presidency has suff-
ered more than Hindupur. Anantapur Taluq,somewhat lower than
Gooty and further off from the infected areas has suffered less.
Théylowest-lying and hottest Talug - Tadpatrl - has escaped epidemic

Plague although it is only 14 nours from Gooty by Rail.

B e T Ry —




? Anantapur.
Gooty.

: Tadpatri

E Penukonda
Dharmavaram

; Hindupur.

% Madakasira

. Kalyandrug.

;;Zﬁzﬁgéf /%QTgZ/,

Taluq distributicn of Plague in Anantapur District.

108731

156155

109421
92482
70343
92088
81457

78977

0 g D e e D,

Plague Deaths Average Annual Plague

1902 to 1911. ~_ Deaths per Mille. ___
148 .136
1511 .987
8 .005
187 JIBD
ee .093
734 797
201 .2486



Anantapur

Gooty

Tadpatri

Penukonda

Dharmavaram.

Hindupur

Madakasira.

Kalyandrug

M.T.Anantapur.

Plague deaths in Talugs of

¢:Z£L4LZ¢ /%0‘2,?,

Anantapur District.

58

22

610

121

- 24

590

54
66

192

138

118

19056 19086
32 1
84 2

106 -
115 =
58 -
1 —_

27

163 .

- - 21
- - 98
~ - 2
1 - 3
- - 5
- - 22




KUBNOOL DISTRICT GUNTUR

Scale 1*~ 24 Mil
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Kurnool District.
The Contour ¥Vap of this District gives a very .1imperfect idea
of its physical conditions, the contouring being very rough and
presenting considerable lnaccuracies.
Qn the West the Pattikonda, and Ramaig;ot Talugs form a flat
plateau adjoining Bellary District. East of this lie the
Erramalal Hills — running up from the extreme South-East corner of
Pattikonda Taluq into Nandyal. These H1ills are not separately
rapresented on the Contour Map cnly a part of them being indicated
by the 2000 feet elevation South of Baganapalle State. East
of the Erramalais liés the Nandyal Valley extending through Nandlikottur,
Nandyal, and Sirvel Talugs. The Kyrnool-Guddapal Canal runs North
and south through this area and the area has a general elevation
of 700 to 800D feet above sea level. This is not shewn at all
in the Elevation map of the whcole Prasidency and is only roughly
ihdicated on the Contour Map of the District, the part below 1000
feet belng much broader than 1s indicated by the shading on either side

of the Kurncol-Cuddapah Canal.

East of the Nandyal valley lies the Nallamalal Hills. These are
almost entirely covered by Jjungle. They cover 2000 sguare miles most
of which 1s reserved forest. The Nallainalals are crossed by two

passes, the railway and the best road taking the more 8Boutherly of the
two. The District,although affected early has had 1little Plague.
Taluq figures of FPlague Deaths which are avallable from 1903 show

that the only Talugq fhat has had any considerable amount of Plague

is Pattikomda and that even this Talug has not had very much.
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.Talug distribution of Plague
. in

Kurnool District.
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Talug. Population 1901. Plague Deaths Average Annual
' 1903 to 1911. Plague Deaths

_________________________________________________ per Milte. .
Pattikonda. 143033 773 600

Nandikottur. 104167 8 .008

Nandyal 110292 ‘ 0 ceene

Koilkuntla. 88147. 1 .001

sirvel B 73367. . 2 | ~.003

Cumbum : 115881 15 o

Markapur | | 94293 8 | . .007

Ramalakot | 142855 BT T .038




ToAde fo 2y

Plague Deaths in Talugs
of

Kurnool District.

Taluq. 1502 1903 1904 1905 1906 1907 1908 1909 1910 1911.
Pattikonda. 463 252 68 - - - - - -
Xurnool - - - - - - - - -
Nandikottur - 3 2 1 - - - - -
Nandyal ' - - - - - - 0 - - -
Kollkuntla - R - - -
3irvel 2 - - - - - - 7 - -
gumbum 1 13 1 - - - -'ﬁ  -  “j~'-
Markapur b - - 8 - - - - - -
Thone - ~ - - - - - - -
Ramalakcta ’ 30 - - 2 - - e _ - -
M. T. Kurnool 1 4 1 - - - - - v;'; e
M.T.Nandyal 11 1 - - - e . -

e e e  — —— e o o o o S . T




NORTH ARCOT DISTRICT

Scale 1'= 24 Miles
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North Arcot District.

— s o v e it o o o T S o e o Y o

on tnéEast where the District borders on Chingleput
the country 1is low-1lying and hot. On the West it slopes up to
the Mysore Plateau and the@igher parts of Cuddapah District. In
the Vvellore and Polur Taluﬁs lie the Javadi Hills. Vhere Vellore
and Gudiyattam Taluqs border on the Tirupattur Talug of Salem District/
there is an elevated area somewhat over 1000 feet through which the
M. & S.M. Rallway passes connecting at Jalarpet In Tirupattur Talug
with the 5.I.R. and the line to Bangalore in Mysore State! A metre
gauge line connects Katpadl with Pakala and Renigunta.
Plague has only reached epidemic proportions in Vellore asnd Gudiyattam
Talugs. Or the other high-lying Taluqgs Chlttoor, Polur, ¥angundo,
and%almaner have suffered slightly, and Punganur has escaped. Of the
low-1lying Talugs Chendragiri,AKalahasti, Karvetnugar, Walajapet, Arcot,
and Wandiwash return a total between them of 112 deaths 1n the 1l years
for which figures are avallable. Arni Jaghir returns 189 deaths in

s

a singlie outbreak in 1903-1904.
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Talugq distribution of Plague in

Arcot

North District.

Talug Population 1901. Plague Deaths Average Annual Plague

1900 to 1910 Death rate per Mille

Vellore. ,_‘200541. ' 1557 .708

Cudiyattam 195665. 439 .204
Chittoor. 209868, 144 .062
Polur 165673. 129 . 075
Palmaner 51676. 40 .Q70
Arcot 180564. 96 .048
Wandiwash 185252. 18 .008
Chandragiri 113550. 5 (not indigenous)-
Walaj apet 221812. 40(25 indigenous).010

ZEMINDARIES.

Panganur. 96852: 10 (not indigenous) -
Kangundi 64542 . 96 .092
Karvetnagar. 341240. 17 (not indigenous) -
Kalahasti. 94133, 11 (not indigenous) -
Arni. 96542. 207 .196.

Vellore Talug.
minus Velloré town'15?004. 759 438
Vellore town. 43537. 798 1.867%7



Fattle &0%6.

Plague Deaths in Taluqs of

North acot District.

Talug 1900.1901 1902 1903 1904 1905 1906 1907 1908 1909 1910.
fi'ellore - 331 45 636 499 8 9 11 4 6
Bouditattan - 26 20 150 184 22 4 4 8 8 8
i;bhittoor 6 - 2 18 23 8 11 2 1 1

 polur - 1 5 4 w2 40 - 6 2 - -

B roimancr 4 2z 14 » 1 - 1 - - - -

8§ ircot - 5 15 7 48 3 - 2 1 3 2

‘“ Wandiwash - - = 2 14 - - 1 1 - -

" Chandragiri - - ~ - - 4 - 1 ~ - ~

f walajapet - 2 1 1 11 6 2 8 e - 3
ZEMINDARRIES.

Panganur - - 2 1 4 3 ~ - - - ~
| Kangunal -~ - 4 20 89 2 - B 2 - ' a
¥ xarvetnagar - - 2 1 1 4 - 1 3 4 1
?uSKalahasti - - - 3 4 - - 1 - - 3
? Arni - - 2 22 1M - - 7 3 3 -




COIMBATORE * MADURA DISTRICT
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Madura District.

The greater part of the populated area of Madura
District isylow—lying and hot. Oh the West of thne District,
geparating it from Travancore State, the elevated area shown on
‘the Contour Map represents the Palni Hills, the Cardamon Hills,
and the Travanéore High Range as it is variously called in different
parts. These afe for the most high Jungle-covered Hills, sparsely
populated, and with poor communicaticns. Some of the peaks
run up to 7000 or 8000 feet and parts of this area are almost in-
accessible. The conditions here are very unfavourable to the
spread of Plague. The detached Hill area on the North-East of
the District is the Sirumalal Hills, an uncultivated area with only
a Tew Jungle villages. |

The Contouring 1in this District 1is very rough,Madura
appears to be close to the 1000 feet contour of the Sirumalailg, but
is in fact cmsiderably further off and its actual elevation above
Sea—-level 18 447 feet. on the other hand, the strip shown as
below 1000 feet in the Dindéggi Taluq between the two 1000 feet con-
tours on elther side has a general elevation of 200 feet, Dinaﬁggi Town
lying close on 1000 feet above Sea-level. The area stretching from
Dind&gﬁienross the Palnl Taluq to the Ccimbatore Digstrict is the
only considerable one at abcut 100C feet or slightly.under'exceptlng
the Hill areas. This regicn is considerably cooler than the rest
of the Plain area of the District.

| | The Palni and Dindugal Taluqgs account for all the

epidemic Plague 1in the District with the exception of 20 deaths in
Kodaikanal. Palni Taluq accounts for most of the deaths, the
epidemic Plague in this Taluq having occurred at an elevation about
1000 feet. Mcst of the deaths in Dindugal Talug occurred in Din-
dugal ~own. " Palnt Taluq was infected in 1904, 1C or 12 deaths ccc-
urring ir that vear. It was nct again infected until 191C and

after the 1210-1211 outbreak remained free till date. (August 1912)




: Kodaikanal Taluq (not shown on'the contour wap) 1s on
fthe Nofthern edge of Periyakulam Taluq. The deaths here

occurred at the rfoot of the Palnl Hills. The very small populaticn

of this Taluqg gives the death rate per mille, as 1t has been calcul-
ated, a higher value than it deserves. Madura Town, although within

two hours'railway Jjourney of Dindugal and recelving an enormous passenger
and grain traffic from 1t ,has escaped Ilague. Madura 1is also a

great centre for pilgrimage, thousands of pllgrims arriving from all

parts of the Presidency every year.




Madura

Melur
Periyakulam
Tirumangalam
Kodaikanal
Dindugal

Palni

C:Z;V¢CZZ /é?ay?;z

Talug distribution of Plague
in

Wadura District.

Plague Deaths Population 1901 Average Annual

1902 to 1911 Plague Deaths:
__________ e _~_~________~~_ESE*M1113.
4 308140 .00l
1 154381 -0008
1 320098 .0002
0 285396
20 119877 .lOé"
'1-7’3 | - 430524 | | | | .04{

820 : 214972 ~ .38



Jattle fo s

Plague Deaths in Talugs of

Madura District.

Talug. 1902 1903

Madura:, - - 1 - - 1 -
Tirumangalam - - - - - - -
Periyakulam. - - - - - - -
Dindugal. - 1 - - - - -
Palni - 2 156 2 - - -
Kodaikanal. - - - - - - -
Melur. - - - - - - -
MUNICIPALITIES:

Madura N T - - - -
Dindugal e - - -
Palni - 8 = ’_ 1 - _ — _

Periyakulam R TS

. e o s s e Sem et

10
408

120,
228

7
180
20

15



Rat & Flea Prevalence in Different Parts of Madras Presidency.

For thne purpose‘of observing the rat and flea prevalence

under the varying Climatic conditions in different parts of the Presid-

- ency, four laboratories were established in the middle of the year

1911 in places showing these varying conditions and alsc a varyving
" lncidence of Plague.

These laboratories were stationed at —--

(1) Denkanikota — representing the Mysore Plateau leve%
and conditions favourable to endemic Plague.

(2) Coimbatore. representing the peculiar conditions
in the area opposite the Palghat Gap.

(8) Yaniambadl —-representing the Central Districts at an
elevation of about 1000 feet where occasional large outbreaks
have oecurred in Municlpalities.

(4) Madura - representing the hot Southern Districts which
have escaped Plague.

Observaticns were carried out in each of these four places for a
complete year, rats belng trapped systematically and flea counts
done on them dally. The methods used were exactly similar to -

these which the Commission had previously employed in Poona, Belgaum,
and other parts of India.

The following is an account of the observations in these stations.




Observations in Vanlambadi and Tirupattur.
vaniambadi was selected as one of tne centres for a years obser-
vations, partly on account of 1its pecullar Plague history and part-
1y a8 representing the conditions 1in the Central Districts of the
Presidency at an elevation of about 1000 feet above Sea Level; as
a considerable proportion of the Plague in this area has occurred
in Municipalities similarly situated.
Vamiambadl is a large Municlpality in the Tirupattur Taluq whici,
up till December 1910,formed part of the Salem District, but in that
month was transferred to North Arcot District. = It is situated
on the banks o the Palar Kiver, the branches of which divide 1t
into three portions. It is on the main line of Rail from
Madras to Bangalore and Madras to Erode and the West Coast.
Its elevation above Sea Level 1s 1872 feet. |
The population according to the 1901 Census was 12005, and
according to the Census of 1911, was 20340.
The number of houses 18 now 3743 of which 374 are unoccupied. fwo-
thirds of the inhabitants are Labbal Mahomedans, a people parti-
cularly difficult tc deal with in 3anitary matters, and with wnom
any attempt at preventive measures which in the least approcaches
 coergion is liable to lead to trouble. Even 1n the presence of
Plague they will frequently refuse to evacuate thelr houses and
will remaln on and run the risk of infectioh, with the result taat
‘L;§§)number of numan cases during an IEpidemic is sure to be much
greater than it would be in a Hindu 'village where the people
readily evacuate their houses and go into Camp. This partly
accounts fdr the severity of tne epldemics of lQOl-lSOS)and prorpt
evacuation would prcuvably have very much reduced the mortality.
The houses are of two main types:-
(1) The well built house of the rich Merchant, These are
built of baked bricks covered with cement.
They nhave good foundations, well raised plinths, flat terraced rocfs,
and cement floors. These houses at rirst sight would appear

(473 % 21
to bve rat—prooq,as tneytgppear)to afford nc shelter to burrcwing

Or climbing rats. The inhabltants, however, almost invariably

store/




™

store bags of grain, etc., in the dark cornersof their houses,and
these piles of grain bags and other accumulated rubbish furnish
abundant shelter for colonies of rats,and.rats can always be trapped
in such houses.

(2) The poorer class of house. These are built of rough
baked or unbvaked bricks, uncemented or ligntly plastered, with

poor foundations. The rcofs are composed of several layvers of
the ordinary *"country" tiles,and a celling of bamboo lath#s under
the roof forms,in some cases, a 1loft in which rubbish is stored. The
rfloom are of mud plastered with cowdung. Rats burrow in the walls
and Tloors and find shelter in the roofs and lofts.

A certain numbef of the houses have thatched roofs.

Previous Plague History of Vanliambadi.

Tne Tirst cutbreak occurred in the beginning of January, and the
Epidemic continued till April of the same year. No imported case
prece#ded the outbreak,and its origin 1s obscure. It 18 tnougnht
that infection probably came rrom Bangalcre or Qoregam in Mysore
State. Plague re-appeared irn Januvary 1902 and continued until
the end of April 1903,wnen the town was flcoded by the rising of
the Palar River and Plague ceased. This outbreak was also not
prece#ded by an imported human case. Grailn from Mysore 3tate
was suspected to be the source of infection.
From April 1903 up till the time our work was commenced in vaniam-
badi. the town was free from Plague. Work was commenced in
Vanliambadl on 6th June 1911, A Laboratory being established under
canvas. A hundred and rifty traps were set daily from that date
onwards, and the rat énd Tlea prevalence,as shown by the results of
the trapping,are given in the accompanying series of tables and
charts. The highest weekly average number of rats per 100
traps was 18.6 and tne lowest was 2.8. The average for the whole
period was 8.9. Thie Tlea p;evalence varied from 2 to 14.8 as a
weekly average. The lowest fortrnightly dverage was 2.4 and the

highest |




nignest was 10.4. Tre flea prevalence reached 1ts greatest
neight in Jsnuary and February, and this rise was associated with
an outbreak of Plague. These months have been the months

of greatest severity of Plague in previous Fpidemics in Vaniambadi.
Temperature and Humidity records were kept and it will be seen
from Cnart No. I tnat the flea curve follows the Humidlty curve
with fair regularity at an interval of about six weeks. The
flea curve reached its helght shortly after the lowest temperature
and with a Humldity about 80°%

Plaguegcommepced in vaniambadi on the 3rd January 1912, the first
death Occurﬁ?ﬁ)on,that date. The epidemic continued till April
lith, 464 deaths in all occurring. The dally and weekly ciea‘cl'lscw./’itmw/.w
on table No./3-/b. .

No imported human case prece?ded the ocutbreak,and its origin is
uncertain. Infection may ®e aégié come from a village about 12
miles off which was infected.

After ioth February it wag rfound impossible to catch any more rats
on account of the opposition of the people who thought that the
trapping was responsible for the outovreak, the town having Leen
free from Plague for & years before we started work, Some

of the houses stlill took traps but would not return rats. We
have frequent experience of the tricks the villager will indulge
iqko prevent one obtaining rats, such as stuffing up the entrance
of<tne trap, covering it over with a basket, hanging it on a peg
out of reacn of rats ,or letting ouﬂ the rats before the traps were
collected.

This is often done rfrom the fear that any rats caught will be
declared infected and tnat the Autnorities will insist in disin-
fecting the house, a proceeding which is very much objected to
especially in the case of Mahomedans whose women are"Pﬁrdahy

To continue the flea count it was necessary to obtain rats from
some place in thé&icinity and the laboratory was shifted to Tirupattur
a town aboutl4 miles from Vaniambadi. This town is situated on

the/
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tne main line of Rail at an elevation of 1286 feet and is
climatically similar to Vaniambadil. Its flea prevalence
will thus be influenced in the same way as that of Vaniambadi
as far as Climatic factors go,and the flea counts obhtained here
have been used to complete the curve. Too much insistence
willl not be laid on this.

The population of Tirupattug according to the 1801 Census,K was
l§689 and according tc the 1911 Census was 10470.

The lowér count in 1911 was due to the fact that the town was
partly evacuated on account of a Plague Epldemic.

The Mahomedans and Hindus in Tirupattur are about equal in
number and there[a?e)a conslderable number of Brahmins.

The houses are very similar to those in Vanlambadl.
Tirupattur has previously suffered from Plague.

The first Tpidemic lzsted from December 18939 to April 1900.
Subsequent Epidemics occurred in 1903-1204 and 1910. Only
4 or 5 cases occurred this year (1912) up till the time the
Comrission finished work in June.

Trapping was commenced on 12%th February and continued till &th
June. It will be seen from the tables that the number of rats
per 100 traps was low. This 1s provably due in some degree
to the rat population not having recovered from the Epizootic

of 1910~19%1. The period from the m%ddle of March to the middle
o :

of June iﬁ'the hottest season and fg the natural off-plague season
here, and the flea countxisdg% i1ts lowest.

An experimental test of th; relative susceptibility of the

Vaniambadl rats Lo Plague was made In June 1911, tThose rats being
compared with rats from other parts of India. The test was done

8 years alter the previous outbreak of Plague in Vanlambadl and bvefore
thée 1812 cutbreak.

The result of tlie experiment was as rfollows:-—




Percentage o rats dylng of Plague.

Vaniambadi rats = 100%
Madras "o  ‘. - . 100%
Madura e ’160% o
Cawnpore " 20%
Adult Bombay * . 45%
Young Bombay " 48%
Young Pocna " - 28%

Tne same dose of Plague Baclilll was given to alliféts.

- ot g e




Vaniambadl and Tirupattur.

Flea Pfevalenoe -— Weekly Average.
Vaniambadi:
S Week Ending WeeXk Ending.
10tn June 5.4 9th Dec. 8.9
17th v 6.1 16th 7.1
24th " 4.8 23ra 5.7
ist July 6.1 30th ¥ 8.5
8th ¢ 4.3 8tn Jan. 12.5
15th * 3.5 13th # 9.1
22na 4.0 20th ¢ 8.4
29th v 5.4 27th ¢ 8.9
5th August 7.0 4th February 14.6
i2th * 8.9 10th Feb.: 4.8
19th * 3.9
Tirupattur.
26th " 3.4 24th ¥ 2.9
2nd Sept« . 3.4 2nd March 2.8
otn ¥ 2.0 otn # 9.8
16th 2.9  1gtn 3.9
23rd * 3.4 23rd ¢ 2.6
/ 30th " 3.4 30th ¥ 2.4
7th Oct. 4.8 6th April 1.8
14th " 3.1 . i3th ¢ 1.3
21st » 4.3 20th ¢ 2.0
28th ¢ 6.4 27th ¥ 1.8
4th Nov. 6.9 ~ 4th May 3.1
11th ¢ 6.3 11th " 1.9
lath * 7'87\ i8th v 2.6
2btnh v 5.3 | 25th ¢ 3.4

2nd Dec. a.v ~ 1st June 2.4




Vaniambadi.

Tirupattur

Vaniambadi and Tirupattur.

Fortnight Ending.

10th
24th

eth
22nd

5th
19tn

2nd
16th
30th
14th
28th
11th
25th

23rd

6tn

20th
~4tn
17th
and
16th
30th
13th
27th
11th
26th

9th T

June

Feb.

March

"
April
Ul

May

e i = . W Sy . St S o _AS AT S ST St A B . S e, o e e S S S e S S s S S

Average Fleas per Rat.

5.4
5.2
5.4
3.8
6.0
5.1
3.5
2.4
3.4
3.5
5.4
8.8
8.5
8.1.
8.4
10.2
8.8
10.4
3.8
2.6
T 7.8
2.5
1.9
1.9
2.0




Vaniambadi.”

Vaniambadl and Tirupattur.

Weex Ending. ' Week Ending.
10th June 10.3 9th Dec. 7.7
17th June 13.5 i6th # 15.8
24th v .3 23rd " 8.4
1st July 13.1 30th " 3.8
&h 5.5 6th Jan. 6.6
15th 4 l3th. " 4.2 .
2z2nd - " 10.0 20th " 5.6
29th " 7.7 27th " 6.8
- Bth August.6.4 4th Feb. 2.0
12tn " 8.5 10th " 2.8
1etn 13.4
Tirupattur.
26th " 16.6 4th Feb. 12.6
2nd Sept. 7.4 2nd Mar. b5.1.
oth 6.6 9th 12.0
l6th ¢ 7.0 igth 6.3
23rd ¥ 16.8 23rd 4.0
30th ¢ 7.3 30tn " 6.4
mth Oct. 4.1 6th Apri.2.8
14th v 11.7 13th * 10.0
21st " 4.0 20th * 11.6
-28th 2.2 27th ¢ 5.0
- 4%th Fov. 156.8& 4&th May 4.0
- 1lth Wov. 12.86 1ith ¢ 4.3
18thn " 10.4 18th ¢ 4.5
2bth " 11.56 25tnh * 1.3
2nd Dec. 15.3 1st June.3.8




Vaniambadi.

:Week FEriding Temp. Hum. Week.Ending. Temp. Hum.
L17th June 7 82.1°  63.8 16th Dec. ¥ 75.2° 84.5
24th " 90.7  64.5 25rd n 74.2  8l.4

July £8.0 63.5 30th v 73.3 81.2
84.6 71.4 8th Jan/13 72.1 82.0
72.2 0.7 13tn " 70 .7 79.0
80.9 v4.4 20tn v "7.6 81.1
84.0 65.2 27th " 75.3  80.5
89.8  6l.4 3rd Feb. 80.6 79.5
84.4  81.1 10th * 82.4 0.5
23.9 82.9 17th # 82.8  78.0
84.4  64.8 24tn * 81.0 73.2
84.6 65.8 2nd March 6.9  72.5
g7.6  73.1 otn v £9.7  B4.4
85.8  71.8 16th 84.8  65.5
£2.5  78.0 23rd ev.2  68.2
86.1 70 .4 30tn 89.3  67.4
83.5  77.8 6tn April 91.7  %6.1
84.1 80.1 13th 91.2  71.3
78.0 g6.2 20th 91.2  70.4
v8.8  72.1 avtn  m 92.5  70.1
76.9  £1.5 4th May 92.9  64.2
79.1  80.0 11th » 92 .7 63.1
79.1  ?7.8 18th v 94.5  82.7
76.3  ©8.2 25tn " 95.1 |
80.7 £3.5 1st June 94.4

74.8 88.4 gth v gl.6
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Fortnightly Mean Temperature and Humidity.
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Fortnignht Ending Tem.  Humidity.
24th June /11 86.4 64.1
8th July 6.3 87.4
22nd July 79.5 72.5
5th August 86.9 63.3
19tn o 84.1 81.7
2nd Sept. 84.5 65.3
16tn v 86.7 72.4
30tn " 84.3 74.2
1atn oct. 83.8 78.9
g8tn , 78.4 79.4
11tn Nov. 9.0 80.7
25th R 83.0
9th Dec. nY.Y 85.9
2374 Dec. n4.7 82.9
. 6tn January/12 72.7 81.8
" gotn 74.1 80:0
| 3rd Feb. 7. 80.0
1vth 82.5 79.2
2nd March 83.5 728
16th " 87.2 84.9
ot 88.2 67.8
 13tn April 91.4 73.?
aotn ~ 9l.e 0.2
11th May  ea.e 83.6
ostn v 94.8 |
" gth June 93.0




Week Ending
17tn June 1911
24th "

Ist July

ath "

15tn "

22ng "

4th Nov.

Tem.

92.1

90.7

e8.0

- 84.6
72.2 -

80.9
84.0
89.8
84.4
83.9
84.4
4.6
87.€
85.8
82.5
86.1
83.5
84.1
78.0
78.8
78.9
79.1
79.1
76.3
80.7

74.8

-:11:-

Vaniambadl.

Hum.
63.8
64.5
€63.5
71.4
70.7.
74.4
65.2
6l.4
6l.1
62.9
64.8
65.8
73.1
71.8
78.0
70.4
77.8
80.1
86.8
72.1
8l.5
20.0
77.8
88.2 .

. 83.5

88.4

Week Ending

16th

23rd

30th

€th
13th
20th
27th

3rd

10th
17th
24tn

2nad

9th
16th
23rd
30th

gth
13th
20th

27th

4th
11th
18th
25th
1st
8th

Dec.

#

"

Temp.
75.2
74.2
73.3

Jan.l9B 72.1

"

Apr.

f

May

"

June

70.7
7.8
75.3
80.6

82.4

82.6
81.0
85.9
89.7
84.8
ev.2
89.3
91.7
91.2

- 91.2

92.5
92.9
22.7
94.5
95.1
94.4
91.6

Hum.
84.5
8l.4
8l1.2
82.0
79.0
Bl.1
80.5
79.5
80.6
78.0
73.2
72.5
64.4
65.5
68.2
87.4
76.1
71.3
70.4
70.1
64.2
63.1
82.7
59.8
6l.4
64.5
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Vaniambadil

Fortnightly Mean Temperature and Humidity. -
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Fortnight Ending Tem. o Hum.
24th June ‘86.4 64.1
8th July . 86.3 e7.4
g2nd " 79.5 2.5
5th August | 86.9 83.3
19th e4.1 81.7
2nd Sept. 84.5 ‘ 685.3
16th ‘ 86.7 W
30th " 84.3 4.2
14th Oct. ‘ 83.8 7e.9
28tn " 78.4 79.4
11lth ¥ov. 79.0 80.7
25th  * 777 83.0
gth Dec. .Y 85.9
23rq " ; 4.7 83.9
6th Jan.1912. N 72.7 - 8l1.8
20th v 4.1 80.0
3rd Feb. 7.9 80.0
17th v 82.5 79.2
2nd March . 83.5 72.8
| 16th March : 87.2 84.9
30th 88.2 87.8
13th April - 91.4 73.7
27tn ¢ ' | 91.8 70.2
11th May - . e2.8 63.6
25th May " 94.8 81.2

&tn June 93.0 : 82.9
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Plague Deaths in Vanlambadi.
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1912 Epidemic.

Date. » Dazly Deaths Weekly Deatns.
3rd January 1 | |
4th -

s5th .

sth v | - | 4

wtn o 1

ath .

otn v 1 :

10th " 1

1lth o :4'f

12th s

13th 6 18
14th 2 £
15th 6

18tn 1

17th v 3

18th * | 5j¢

19th 5 S
20tn " 1 | ';33;§1 
21st v 5 L
2ona " 2 |

23ra " —6??

g4tn n z

25tn 4

26tn = ;','555;

27tn a1z 36
28tn " 4

29th e

3oth " 7

31st 7



Date

1st February

2nd

3rd

4th

5th

6th

7th

8th

gth

10th
11lth
i2th
13th
14th
15th
i6th
i7tn
igth
19th
20th
21st
22nd
23rd
24th
25th
26th
27th
28th
28th

1st March

"

"

-:114:~-
Dal ly Deaths
8
15
4
14

11
19.
11

10

11

RV

R
10°

13

LA~ I o > N« B «

Weekly Deaths

51

88

?6 B

82"

1/
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Date. ‘ Balily Deatnhs ' Weekly Deaths.
2nd Mareh . 5

3rq v o 3

4tn 9

5th 8

8th - | 13

7th n g 10

8th 3 51
9th v 3

10th 4

11tn n 5

12th » 1

13th # 5

14th » 2 | %
15th v 4 24
istn v 1

17th " | 3

18tn " Y 3

19th | 3
- 20th » 0 i
21st 5 o
22na o 5 20
23rq » 3 i
24th w 2

25th & 1

28tn 1

27th 1

28tn -

29th " ~ - 8
30tn ¥ 2

3lst 0]

1st April 3

2nd 1

4tn 1

stn v 1 7
ig%n " Ko mere deaths i- a
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January
February
March
April
May

| June
July

August

fSeptember:

~ October

November

December

1901

1902 1903
9 772
91 508
164 78
44 3
8 _
. i
s _
8 -
2 ;‘a/,, f;

176 1

e 1
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Denkanikota was chosen as one of the centres for a continucus

yearé observations, as representing the conditions in the

Mysore Plateau areas of the Presidency. It was originally

intended to work in Hosur Town, but as this town was suffering

from an Epidemic¢c at the time of our arrival and was largely

evacuated and most of the houses were shut up, it was 1mpossible

to carry on trapping. Denkanikot*a was therefore, chosen as the
nearest village of any size representing very much the same conditions.
Denkanikota 1s a village of 5732 inhabitants situated in the Hosur
Taluq ©of Salem District at an elevation of 3020 feet above Sea

Level. It 1s 16 miles from Hosur Town and 41 mliles from

Bangadore by road.. The nearest Fallway Station is Malur, 3€ miles
off. Its comrunications with the rest of Salem District are poor.

The village has little trade and no manufactures,most of the people being
engaged in agricuvlture.

The houses are oOf the poorest deecription most of them being built

of mud walls, with bamboc rafters covered with several layers of
country tlles as a roorf. There are a very few houses of & better
descripticn. ,

The village first suffered from Plague 1in 1201 and was again infected
in 1902,19%0&8.,17°07,1808,12@ .

Operations were commenced here on 1lth August 1911 and carried on

ti11 16th August 1912, 100 traps being set dally fcr the greater

part of that pericd. Readings of Temperature and Humldity were taken
from 18th Sept. onwards.

The results of the work are shown in the accompanying Tables and Charts.
The average number Of 'rats Per 100 traps" for the whole pericd was

6.6. fne Flea prevalence varied from a fortnightly average of 14.9 to

3.1, the highest weekly average was 15.8.




Denkanikota

Flea Prevalence - Weekly Average.

&
k
k
£
:
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Kok ﬁAszfgfg
Week Ending “ Week Ending.
19th August | 15.8 17th Feb. 8.0
%, 26tn " 11.3 24tn 5.3
f 2nd Sept. 12.3 ond March. 8.2
oth 12.1 otn 8.0
18th ' 13.2 ' 18th " 7.8
23rd " 11.0 o3rd 6.3
‘ 30th 9.8 30th 7.0
g , -?th oct. 11.8 6th Apr. 4.8
} 14th 0 9.2 13th v 5.6
218t ¥ 9.0 Zn 6.0
zStn' " 14.0 27th " 6.9
4th Yov. 10.9 4tn May 4.1
11th :" 8.7 11th v 3.4
etn v 1.8 18th - 3.5
25th M 8.0 25th 2.8
an Déé; 7.8 ist June 3.7
otn 8.5 R 5.6
16tn 9.8 16th " 5.6
23rd Dec. | .1 22nd 7.1
sotn B 8.0 20tn 5.3
,6ﬁﬁvJan;1912.‘ 11.8 8tn July. 6.0
13tn 10. 0 | 13th 8.4
20th v e.3 20th v 5.7
27tn v . 10.2 27ty " 1.1
3ra Feb; 7.2 3rd Aug. 9.6

ibtn " 6.6 l0tn " 10.5




Denkanikota.

Flea prevalence - Fortnightly average.

Fortnight Ending:

19th August 14.9
2nd Sept. 12.2
J 16th ¢ 12.5
; aoth - 10.4
% ' 14th Oct. 10.86 a T
% 2eth " . 11.8 ~ »
1tn Nov. 9.9
25th " " o.8
9th Deé. a.1 -
? 23rd- " 8.8 -
i 6th Jan. | g.» o
20th " 9.0
? : 3rd Febd. 8.4
v 17th ™ 8.2 . w
% © 2na March o 5.9 Cn f >?;u
16th v w9 s
30th ¥ 8.7 o RO QTix,%
13th April . 5.3 Hew
27th W | 6.4
11th ¥ay g 3.
25th v 31
8th June 4.5
22na " - 8.1
éth July 5.5
20th X

apd August - 10.0



Denkarikota.

ieek Ending Temp. Hum. Week Ending Temp. - Hum.

3rd Sept. F s’ 84 | - 23rd March 81.3 58
" 76 80 30tn v 84 63.5

76 e3 6th April 83.8 83.
s 82 13th " ev 62.5
74 80 20th » 83.8 86.4
74 73 27th " 86.6 88.4
"5 A 4th May 85 68
74 : 79 ~ 1lth v 84.5 88
73 80 18th 85.2 89.5
72 89 25th " 85 76.5
75 Humidity - 18t June 83.5 73.4
71 Figures 8th " 81.5 78
70 not reliable 15th 79.5 80.5
70 apparatus 22nd ¥ 79 79
70 out of order : 29tnh v 78.8 78.8
69.7 87 : 6th July 79.7 73.
68.7 70 13th ¥ 79.2 7.5
72.3 71 20tn " 77.8 83.8
71.6 62 27th v ad 84.8
73.3 73 - 3rd Aug. 76.7 81
76 77.5 . 10tn v 8.4 81
6.3 . 75.5
76.6 55.5
79.8 : v
80.9 56
79 56




Denkanikota.
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Fortnightly Mean Temperature and Humidity.
Fortnight Ending .1 Tém. Hum.
30tn Sept. 1911. F v5.5° 82
14th Oct. . 78.5 82.5
28tn " | 74 . 81.5
11th Wov. 74.5 78
25tn  w2.5 84.5
9tn Dec. ” | 73 - /Humidity
23rd N 0 Pigures
8th Jan. 1912 s 69.8 - \Not reliable:ap?aratuS'out of order.
20tn " - w05 70.5 |
3rd Feb. i | - 72.4 62.9
7tn ¢ o - 75.8 76.5
2nd March o ,“f _ ~ 78.3 81.2
16tn " < 7.9 56.5
3otn - . 82.6 60.7
13th April - . 8.4 8.7 ‘
27tn v - &2 67.4
11th May R o B4 68
estn v &1 73
8th June S 825 4.7
2ond v | ; . wa.z o 79.7
6tn July. - . 7.1 75.9
20tn v ‘,;f,f,V'ﬁ; 7Fj;_ ne.5 80.6

' 3rd August. ,;;f"t‘if: 76.8 82.9
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Observations in Coimbatore.

Coimbatore is the headquarters tcwn of the District of the same

name. It is situated at the mouth of the Palgnhat Gap on its

_Fastern side,and lies at an elevation of 1848 feet above Sea Level.

The line from Podanur to Mettapulliam and the Nilgiri Hills runs
through it, and through Podanur, which is 4 miles off, Coimbvatore A&J
communications with the West Ccast towns on the one side and with

the Central Districts and Madras City on the other. Mysore
State can be reached by a clrcuitous Jjourney through Erode and
Jalarpet Junctlons to Bangalore. There is road communication with
Polliachi, Mettapulliam,arnd Satyamangalam.- Th#population of
Coimbatore 1n 1901 was 530C&C, and acccrding to the Census of 1911 was
4Q007. The 1911 Census wastaken when tne town waé partly evacuated

on account of Plague.

- Coimbatore 18 an 1lmportant Industrial and trading centre. Its

industries include Cotton-spinning (botn Hand- and Mechanical-Loom
weaving) Coffee-curing , Sugar refining, etc.

The town is for the most part badly built)and there are several badly
congested areas. Tne nouses are mostly of the type common in the
Central Districts — mud or brick walls with roofs of country tiles

in several layers. The proportion of houses of a better type is
small. Coimbatore has a mild and pleasant climate which has already
veen commented upon. The normal mean temperature falls below 20°F
at an earlier period than in most other parts of the Presgldency. The
Hot Weather 1s very short and the temperature 1is never very high.

Coimbatore suffered from Epidemic Plague in the years 1803,1904,19093,

1910, 1911, and 1912. The deaths In these years belng.
1908 ——————— 571 1210....... .55
1904~ 781 1511...... 704
1909—~———— 1101 1912.......748 up to /7" Het

The Sessonal prevalence of Plague 18 earlier than in most parts of the

Presidency, Plague reaching a considerable height as early as August

and Septembder.



Infection is usually supposed to come from the Nllgiris.

Operations were commenced in Colmbatore on 1lst May 1911, 150 to 3GC
traps being set dailq,and flea counts done on the rats collectsd. The
results are shewn in the accompanying tables.

The average number orf rats caught per 100 traps set during a complete
yeaf% work was 4.4, the highest weekly average being 13.2 and the
lowest 0.8.

The fortnightily average number of fleas per rat varied from 1.8 to
10.4,the neight of the curve belng reached in Septembe{,and the
highest weekly count being 11 per rat. The Tlgures of weekly and
rfortnightly Mean Temperature and humidity as obtained .from the Official
records are given for the perlod of our observations.

While the work was being carried on in Coimbatcle Plague became
epidemic.f An imported and an indigencus case occurred on 1lth lay
lgll,butkégre not immediately followed by an ocutbreak. Eplzootic ana
Epidemic Plague cummenced in th%beginning of July and continued up to
the middle of February, 1912. |

After the cessatlion of the Epidemic, Plague rats were still found for
some time)and another indigenous Plague case cccurred on 27th May.

A dead rat was found on 18th May, and rats were again found infected on
the 20th August. It is 1likely that a mild eplizootic continued to

bridge over the off-season on this occasion.
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Statement showing average Fleas Mus Rattus.

in Coimbatore - In Weekly Periods.

?eeK~Ending on Average Fleas per Rattus. Week-Ending on  Average Fleas per Fatt
sy 8tn 121 e T Novoiitn 1e1r. 85
"...13th | 3.2 18th 10.5
*...20th 1.6 25th 6.5
...27th 1.3 Dec. 2nd. 6.4
‘Jne.3rd - 1.74’ " gth 7.8
o 10th 1.5 " 16th 7.3
v 17th 2.0 " 23rd 7.8
‘n 24th 4.0 ~ » 30th 5.8
Tly.1lst 3.8 | ~ Jan.8th 1912. 7.8
" gt 2.4 v 13tn 6.2
" 15th 5.1 " 20th 5.6
" 22nd ez % 29th 7.5
" 29th . 8.8 | Feb.3rd 5.0
Aug.5tn - 76.1 - m 10th 3.7
" 12th 7 a8 " 17tn 4.7
" 19th 80 ~ w 24tn 4.4
v 28tn . ne Mar. 2nd 4.3
Sep.2nd 1000 4 g9th 5.4
" gtn 110 - " 16tn 3.0
" 16tn | | 9.8 v 23rd 3.4
" 23rd i'”id;iiﬂ;,,‘ " 30th 4.8
" 30th _ - 9f€éiéf'i5 Apr. 6th 1.8
Oct.7tn | a9 e 13th 2.0
" 14th - ; .3 " 20th 2.0
" 21st , . g8 " 27th 2.3
" 28tn , 7.9 May 4th 2.1
Nov.4tn . 8.3 -




Statement showing the average Fleas per Mus Rattus in

Colmbatore —— in fortnightly periods.

rtnight ending on Average Fleas per Rattus.

. S e et S ki e 42 g o e . T e e D

2.5
1.4
1.6
3.8
3.0
5.4
8.3
7.8
8.7
10.4

©0
~

0 o

MW O I MmN B ® o

> o QA o <X <N ®O ™

4.3
4.1
3.8
1.9
2.1
2.1
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Statement showing the number of Mus Rattus

Caught per 100 Rawalpindi Traps Set - in COImbafore.

Weekly Periods.

3 No. of Rattus Week ending on. N. of>Rattus per
F Ending on per 100 Trap Set. 100 trap Set.
fay Gth 1911 Not observed Nov.llth 1911 3.8
,1,.13tn 7.7 «...18th 2.0
.. .20tn 13.2 ....25th 3.9
..27th 5.5 ' Dec. 2nd 3.2
wne 3rd 5.3 | ... 9tn 3.5
. 10tn 6.6 ' ... 16th 2.3
. 17tn 5.8 ... 23ra | 2.9
. 24th 7.8 ... 30tn 1.6
. 1st 7.0 Jan. 6th 1913. 3.8
8th | 4.8 ... 13th 2.4
. 15th 6.8 - ... 20th 6.9
. 22nd 4.2 . ... 27th 2.7
.29th . 3.8 Feb. 3rd 1.5
. 5tn 6.8 | ... loth 0.8
. 12th 8.0 ... 17th 1.8
... 19tn w3 - ... 24th 3.1
-+ 26th 10.4 : Mch. 2nd 1.3
. 2nd 12.8 ... 9th 1.2
9tn 8.0 , ... 16th 1.7
- 16tn 5.8 - ... 23rad 1.8
. 23rd 6.0 B ... 30th ’ 3.7
.. 30tn 3.2 B Apr. 6tn 2.8
. 7th . 4.8 - ... 13th 2.4
- 14tn : ’ 5.3" . ... 20th 3.8
-+ 218t g ... 27th 4.3
4t- 38tn 4.2 May 4th 2.9
}@bv. 4th 5.8 .
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Statement showing the Average Temperature and Humidity in Weekly
periods gt Coimbatore.

(Figures taken from Government meteorological reports.)

| Average Average  Week ending on. Average Averdge

1eek ending on Temperature. Hunidity. Temperature. Humidity.
L;ay 8tn 1911 85.9 88.3  November 4th.191l 77.6 87.3
13th " 87.0 85.5 n 1lth v 78.7 91.1
20th " g4.8 . 90.0 " 18th 7E.2 89.3
"o27th " 84.8 - 90.1 " 25th 76.5 93.4
June 3rd " e1L.8 87.9 December 2nd 76.2 ' 87.7
" 10th " 80.2 83.4 " 9th o 76.8 . . 92.4
* 17th " 77.8 88.4 " 18th # 73.0 92.3
24th " 76.5 91.9 " 23ra " 73.9 90.0
Jly.1lst " 80.5 85.7 " soth 5.0 90.9
" 8th " 76.1 89.9  January 6th 1912 70.8 80.9
" 15th " 7.2 88.7 " 13th " 0.7 6.6
" 22nd " 747 4.9 " 20th " 76.4 79.0
" o29th v 78.6 8.3 v  2vth "  74.5 82.1
Aug.5th " 78,6 79.1 February 3rd " 78.5 85.3
" 12th " 79.3 92.4 " 10th " 80.6 88.4
"ol9th  w 76.4 88.7 " 17th 81.4 87.4
" 28tn " 8.8 90.9 " 24th " 80.6 90.1
Sep.2nd " 79.0 90.3 March 2nd " 83.2 ‘ 90.3
" 9tn "o 80.7 89.8 " 9th 83.3 89.0
" 16tn  n 81.0 83.1 16th *  83.5 5.3
" 23rq 80.4 g8.6 " 23rd "  84.5 89.9
" 30th  m 80.1 88.7 " 30th "  85.0 " 90.0
Oct.7tn " 81.1 86.7 April gth 85.9 | av.3
" lath o 81.3 g7.6 "  13th "  86.6 81.6
"o21st 77.9 90.8 20th *  87.0 90.0
" 28th o« 77.9 78,5 27th % 86.7 88.3
May 4th v 86.2 85.3



Statement showlng Average Temperature and Humidity for Fortnightly
periods at Coimbatore.

(Figures taken from Government Meteorological reports)

Fortnight Fnding on Average Temperature. Average Humidity.
May 13th 1911 .86.4 86.9
L. 27t " 84.8 90.0
June 10th  80.9 85.6
24tn " 77.0 8l.1
July 8th " 9.3 - 87.8
" 22na . 78.0 S '81.8
Aug. 5th 78.6 81.2
" 19tn v » 78.9 - 90.8
Sept. 2nd - 78.9 ~ 90.8
W 1etn "  80.9 86.3
" 30th - 80.3 88.8
Oct. 14th o 81.2 , 87.1
" 28tnh 77.9 ' 84.6
Nov. 11lth o  ee1 89.2
" 25th .3 913
Dec. 9tn 76.4 - - ©90.0
" 23rqa | 73.4 a1l
Jan. 6th  1913. ' R 7 85.9
" 20th W F‘?'?é}s" - v77‘8
Feb. 3rg " . ”_ we.5 R 83.7
" 1vtn " - . 87.9
Mar. ong " &L 90.2
" 16tn : T 83.4 e
" 30tn w - 8.7 90.0
ADr. 3ra : ’  83.3 e
" 2rtn wo 86.8 T e

May 11%n "
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Statement showing the number of Plague Deaths in Coimbatore
Municipality in Weekly Periods.

(Figures taken from Municipality reports)

oo o o e e s ot i A o R R o R e e S S . S A T S S S S T S St i S S T e i e St s e e o e e M i T St s . (e e e e T S S . o, S 0 B W g o, ot B, W Mt Wi S Sy s B T S W T o &

Week Ending on Plague Deaths Week Eﬁding on Plague Deaths.
May 6tnh 1911 nil November 1lth 1911 34

"o13th v 1 " 18th " 31

"o20th " - " 26th 11

vo27th v - December 2nd " 9

June 3rd * - " 9th v 13

" 10tn * - " 16th " 12

"o 1ptn - : . " 23ra " 9

"o24tn - - " sotn 19

July 1st o 8 . January  6th 1912 24

W ogtp e 2 " 13tn 14 ”
" 15tn » s - " 20tn 17 #
" 22nd " | 4 - " S 27th v 15

" 29th 15 T February 3rd " 9

Aug. 5tn 25 < ‘ " 10th " 10

W 12th " a0 Nl 17tn " 6

"o 19th 14 " 24th " -~

" 28tn w 36 : . Maren  2nd " -

Sept. 2nar 36 B " : 9th -

" 9th 31 S T " ‘16th ¢ -

" 16tn 35 | 'fff' , " 23rda " -

" 23rgq wx 44 : o , " 30th " -

u 30tn " 35 - April éth " -

Oct. wtn v 45 : 13th " -

" 14th v 48 - N " 20th -

" 21gt 31 "  avtn ~

" 28th v 35 May 4th " ~




Statement showing the number of Plague Deaths in the Coimbatore

Municlipality in Fortnightly Periods.

(From Municipality reports)

-— i i e e S A o 0 S M ST st e T T = et S e o T g R Sy " S, e W o T i o S . Sy Y S A o e S A S e o o e S o o W S o o ot o o o o e e o e e S e

Forinight ending on - - Plague Deaths.

May 13th 1911 ;.. . . e 1

"o 2pth W cee - | cee nil

June 10th cee : | o el nil

" p4tn v O P ' nil

Jly. otn cer 4 - cor . 20

o 22na s ?. . P e S 8

aug. Bth v e ‘?  » , E 1 AN o 40

"o 19th v RV S S - 34

Bept. 2nd - E"%' ; ,'1A<;;..;,_fiaf o

o st .. D - a8

" 30th v e e T N £ ;f

Oct. 14th o e - ’; S . ea

" 2eth e BT i e IR 89

Nov. 11th » e e T
" e

22

" 25ty m IR T
Dec. 9tpn » 7 T
" 28rq L 21

43 -

Jan. 6tn 1812 = ...~

"opotme L L 31
Feb. 3rd » | 72 ;: RIT S LR o 24
" 1wth n e . | 16
Mar. ong v ...‘ }¥ -7’: U nil
" 16th enl TR e " ni11
" 30tn w S SRR a1
Apr, 13tnp . e nil
! 27tn n cen  nil

¥ay 11th w cie : nil
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Observations in Madura.
Madura is the Head Quarters of the District of the same name, and
1s the largest City in the South of India. It 18 the second
largest City in the Madras Presidency, with a population of

¢ >

. 105984 according to the 1801 Census,and‘accoraing to the Census of 1911.

Its famous tenples are an object of_?ilgr;mﬁgeTto large nunbers of

Hindus(éitﬁéiiiff?ééﬁézimparts of India and 1t 1s also an iwportant
industrial and trading centre.
It is gituated on the main line of the South Ihdian Rallway at an
elevation of 447 reet above Sea Level.
ATter Cuddapah and Tinnevelly it is one of the hottest cities
in the TPresidency,and it will be seen from Chart ¥Wo.9. which
gives the YVormal Temperature and Humidity that its lowest Normal
Temperature 1is 77.5%. and that the Temperature 18 only below 80%.
for 7 weeks in the year.
The highest Normal Humidity is 75.77%.
Madura has never suffered from Plague and on this account was chousen
"as a control to our work in Places which have had Epidemic Plague.
The nearest place to Madura which has had Plague,ls Dindigul,a town
on the Scuth Indian Rallway within 2 hours'Journey by rall from Madura.
3 There 1is a great deal of traffic between the two places,and Dindigul
Mando ¢ sent 18702 Maundas of Grain and 45964 passengers to Madura in the
year 1910 in which it suffered from Plague.
The house construction in Madura 1s very similar to that in oth=er
towns in theSoutn of India, the commonest type of house belng composed cf
b?iok walls on a low plinth with & roof of country tiles. There
a?e also a large number of well built houses with cemented walls and
floors and flat terraced roofs. These houses K like the similar

ones in Vaniambadi,harbour large numbers of rats, and for the same

reasons.
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Operations were commenced 1ln Wadura on 17th Apri; 1911 and continued
until 18th April 1912.  Trapoirg was at first started with 130

traps, the number being later increased to 250 and then reduced

to 200.0pposition to trapping was met with in some quarters of the
town,and some small areas had to be omitted from the scope of our

work ,but the trapping results give% a fair idea of the rat populatiun

of the town as & whnole.

The rat population of Madura,as shown by the number of rats per 100 trups,
is greater than any of the other places in the Presidency 1n whicn a
coﬁtinuous yeaf% trapping was carried out. The‘lowest weekly average
of rats per 100 traps was 17.7 and the highest was 52.7. The average
for tnhe whole year was 30. Tre flea prevalence varied from a weekly
average of 2.8 to 7.7 and formed s flat curve. The lowest and
highest fortnightly averages were 3.5 and €.8 respectively. The
lowest rlea prevalence occurred in the hottest months!and the highest
followed the coldest period with a humidity of about &0.

There was no marked correspondence between the flea curve and the

curve of Relative Humidity. The Flea Curve corresponds more with

the inverse curve of the Temperature.
A compariscon of the Temperature and Humidity curves for the year with

the normal curves will show that the Temperature was lower and the

Humidity conslderably higher than the Normwal,and 1t is possible that

this lower Temperature and higher Humidity proeduced a higher flea prevalerce
than the Normal.

A test of the éuspeptlbility of the rats from Madura in comparison

with rats from other parts of India was made,and they were fcound to ke

"100 per cent susceptible to a dose of B.Pestis which only killed 20 per

cent Cawnpore rats and 45 per cent Bombay rats.



April 22nd
29th

Nay  6th
13th
20th

.o 27th

June 3rd

July 1st

Aug. 5th

Sept. 2nd

Oct. _7th
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Madura.

Rats per 100 Traps -- Weekly Average.

38.
34.
52.
36.

48

42.
31.
17.
20.
1e.
17.
22.
23,
17.
22.
22.
24 .
24.
29.
29.
30.
27.
27.
. 26.

7
6
7

5

.7

5
4
7
<]
9
6
3
0

7

3

3
1
7
3
4
8
2
€
2

21.4

36.3

Oct. 21st

Nov. 4th

Deé. 2nd

Jan. 6th

Feb. 3rd

Mch;' 2nd -

21.3
32.2
83.4
36.1
32.1

38.2
- 33.2
. 28.9

3204
32.3

86.1

34.4
35.2

-898.38 .
29.5

a7 .2
30.3
33.2

34.9

34.3

82.2

28.0
30.1
2l.4

32.8
'33.9




April 22nd

May

June

July

29th

6th
13th
20th
27th

3rd
10th
17th
24th

ist

8th
15th
22nd
28th

Avgust Bth

Sep.

Oct.

12th
19th
26th
2nd
9th
16th
23rd
30tn
7th

14tn

—~G —

Madura.

Weekly Average Fleas per Rat.

3.4 0ct.21lst

3.8 28th
4.2 _ Nov. 4th
2.8 " 1lth
3.6 18th
3.6 25th
3.0 Dec. 2nd
4.4 | _9th
3.2 ‘16tn
3.8 23ra
4.9 30th
3.5‘ , Jan. 8th
8.3 m  13th
3.7 " 20th
3.8 " 27th
4.7 Feb. 3rd
3.9 " 10th
4.2 " 17tn
3.8 | " 24th
3.3 ' Mcn;"zna
4.6 " gth
3.8 ¥ 16th
3.3 " 23rd
4.8 *»  30th
' 415 |  Apr. 6th
5.0 ¢ 13t

4.0
4.2

5.2

6.3
4.7
4.7
5.3
5.7
5.0
6.2
5.9
5.4
5.9
6.3

6.4

5.5

8.4

5.9
6.6
8.9
7.
5.9
5.8
4.9
4.1
3.4
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Madura

Fortnightly Average Fleas Per Rat.

Fortnight Ending.

April 29th 3.5
May 13tk 3.7
May 27th 3.8
June 10th 3.6
June 24th ' 3.8
July eth 4.2
July 22nd 4.0
Aug. 5tn _ 4.3
Aug. 19th 4.0
Sept. 2nd 3.8
Sept. 16th 3.8 J
Sept. 30th 3.9 :
oct. 14th 4.9 '
oct. 28th 4.1
Fev. 1lth 5.2
Nov. 256th 4.7
Tec. 9th o 5.5
Dec. 23rd . 5.1
Jan. 6th 5.8
Jan. 20th o 6.1
Feb. 3rd 6.0
Feb. 17th | 6.1
Mch. 2nd 6.2
Mehn. 18th 8.6
Mah. 30tn ' 5.3

April 13tn 3.7




Weekly Mean Temperature and Humidity.

Week Ending ‘Mean Temp. Meam'Humidity.
22nd April. 7 en.n° | o
29th | £9.6 88
6th May 90.5 - %0
13tn » 91.4 88
20th " : ~ 91.5 - 83
avtn | 90.1 " &8
3rd June ' 89.3 4 - 89
10tn v | . 85.2 " wg
17tn * 7 83.1 70
24th | 86.4 " es
18t July . 87.8 . 88
gtn 868 ' "
15tn 0 '84.3 @5
22nd o 82.6 | m
29th .86.2 | oan
5th Aug. : 872 ‘ - 84
12th o - - 87.7 | el
19tn : - 87.2 . 81
26th | 870 782
2nd Sept. B T
9th o ass;e o i
16tn | . '85.8 . S o2
23rd v - | ,;84;0 : 89

30th » | . 5.8 86.

———— e . e S e . i S




Week-Tnding

7th Oct.
l4th *
21st
2etn v
4th Nov.
1ith v
i8th v
25th ¢
2nd Dec.
9th ¢
18th "
23rg v
30th
8th Jan.
13th ¢
20th
27th v
3rd Feb.
10t v
17th v
24th »
2nd March
9th v
16th *
23rd v
30th

6th April

13th »
20tn v

Mean Temp.
85.1
86.7

C 81.7

g8 |
8l1.8
81.6
80.0

- 78.9

81.3
79.7
78.0

”m.0

ve.a;

75.4

8.8

7.5

83.3
 89.0

88.2
8.4.4

89.1
‘,87.55;:
'85.0
"fse;a_ﬁf

'ev.egg"

88.8

. '89.0
go.8

s H.

Mean Humidity.

71

75

83

73

78

75

82

90

80

90

8l

82

- es5

| 4

78

83
78

’82

85

8l

78 ‘
75"

76
84.7
2.6
72.6A.
76.6
76.1
76.6
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Madura.

o e S S . T S . s e S T

Fortnight Ending Mean Temp. Mean Humldity.
29th April 1911 2.6 88.5
13th May " 90.9 68.0
grtn MW 90.8 " 85.5
10th June " 87.2 . ‘ : . 73.5
Reth v N 83-7  ... 890
eth July. | gv:y | 65.0
gona " 3.4 88.0
5th Aug. " | gé,v,; | 65.5
19th Aug. " oeraa 61.0
2nd sept. " . er.a . e3.5
16th o L - 85.% ”  69.5
30th w849 - 87.0
14th oct. * . 85.4 | 8.0
2etn " R .MM“?G;P,
1lth Nov. el 75.5
25tn " ; 79.4 . 86.0
9th Dec. " 3 . 80.5 '.}, , | - 8.0
6tn Jan. " " 5.4 et . 79.5 f
20tn . o 77;1;7 5:1, o  80.5
3rd Feb. " . en.a | 79.0
17tn " ~ 88.6 ; 182.0
‘2nd Marech . ee.8 | - 76.5
16th v ey 69.8
30th  " " B 88.9 | 72.6

' £8.9 »er N T

13th April ¢
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Other Observations on Rat & Flea Prevalence.

In addition to the systematic observations in the four main
centres just described, observations on a smaller scale were also

made at the following places:-

/

On the Nilgiri Hills - at OOtacamund and Conoor.
On the Vest Coast - at Mangalore, Calicut,& Cochin.
At scattered points in the Presidency - Bellary, Trichinopoly,
Vizianagram & Cuddalore.
At some of these places the observations were made personally
for short periods, and at others the work of counting fleas was
left in the hands of a Native Sanitary Inspector whose work was

supervised at intervals.

Nilgiri Hills.
Ootacamund.

Two observations were made as follows:-

M. Rattus per 100 traps Average Fleas
- per M. Rattus.
3rd August to 15th August 1911. 6.0 4.2

16th November to 26th November 1911. 4.5 ' 2.5

continuous Observations made by the Sanitary

Inspector gave the following figures.:-

, Mdnth Average Fleas per M. Rattus.
Aug. 1911. 4. 2
Nov. e : ?. 5
Dec. R Lo ~ i 5
Jan. 1913. ' 3.
Feb. o 8.1
war. s
APT- 0. 9
May . 0. 9

0f the Fleas examined.
58.6/ were Xenopsylla Cheopis.




Of the Fleas examined.

68.6% were Xenopsylla Cheopis.
22.4% " (Ceratophyllus Fasciatus.
7.9% v Gtenop#ylla Musculi

The remainder were £t{enocephalus Felis,and Pulex Irritans.

conoor

- The Monthly flea prevalence was as fOllows:-

Month Average Fleas per M. Rattus.

May 1811. o , 4.0

June 4.2

July 3.0

Aug. , ‘ 3.2

oct. cELowive fﬂ“”f?ii*%f * 6.3

Nbv.' E PR TR l"ﬁlys.béft;g‘
i"Ibeé.. 7.8

Jan. 1912. | B 3.4

Feb. ' - 4.9

Mar. 3.7

April. 3.1

Of the Fleas on M. Rattus.:-
76.9% were Xenopsylla Cheopis
12.5% * Eeratophyllus Fasclatus
- 8.9% v Qtenopsylla Muscull
’3.7% " A specles of Pygeopsylla

——— ————




West Coast:

Mangelore.

Three Observations gave the following results:-

M. Rattus per 100 traps. Average Fleas.

29th June to 15th July 1e1l. 2.3 , 4.5
10th Sept. to 218t Sept.l9ll. 2.7 4.3
20th Jan. to 29th Jan.l1l912. 2.5 5.9
calicut.

Three Observations gave the following results:-

M. Rattus per 100 Traps. Average Fleas.

21st to 28th June 1911. 24.4 4.0
30th August to 9th Sept. 19ll. 13.4 3.1

7th to 16th Jan. 1912. 15.1 4.1

The continuous flea count made by the Sanitary Inspector gave the

following monthly averages:-—

Average fleas per M. Rattus.

- June-1911. : 4.0
July 4 ’ 4.2
Aug. : 3.3
Sept. 3.4
oct. . | 3.7
Nov. | T 4.8
pec. - 3.8
Jan. 1912. N
Mar. - 6.
rApr.‘ 4.8
5.0




cochin

Two Observations were made as follows:-—

//- Rattus per 100 traps. Average Fleas.
6th to 19th Feb. 1912. A 7.8 2.8
1lith to 22nd May 3.4 1.8
Bellary.

This town was visited on four occasions for the purpose of taking flea

counts.
Average Fleas per rat.
4th to 13th Oct. 5.5
11lth to 20th XNov. | 5.6
20th to 29th Jan. 7.3
13th tc 22nd March. 2.6

Vizianagram. _

This town is situated én Vizagapatam District in the Northern Circars.
It gave the highest Rat Prevalence of any place visited in the
Presidency as Jjudged by the figure of "Rats per 100 traps set".
The following are the figures of Rat and Flea Prevalence at one visit.

23rd Feb. to 3rd March, 1912.

Rats per 100 traps. Average Fleas.
79.1 4.4
Trichinopoly

This town was visited once and the Rat and Flea Prevalencé was as

follows:—

13th to 20th Oct. 1911.
' 26.5 55

Cuddalore.
One Observation gave the following figures.

18th to 28th Oct.
25.3

Rats per 100 traps. Average Fleas.

1s11. Rats per 100 traps. Aver.

6.1

Fleas.
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Table showing the plague attacks and deaths in the Callicut Municipality.

ary. Nil

11

141

78

Nil

Nil

Nil

Fi1

Ni1i

Fil

1308 :
Attacks Deaths

e o o e M e e . s A S e e s i i A e e i e e B i e

Nil L3

10

120

68

Nil

Nil
Nil
Nil
Nil
¥y

Nil

T - TTTTTTTTT TTTTTTTTTTTTTTTTTTT T ToTal "~ ATerage Tor—
for 4 years 4 years from
1909 1910 1911 Jan.08 to Dec.l

Attacks Deaths Attacks Deaths Attacks Deaths Att. ‘Deaths. Attacks Doaths

Nil Nil Ni1 N 5 2 5 2 1.3 .3
¥il N¥il N1  Nil 13 8 24 18 8.0 4.5
Nil Nil Nil  Nil 44 3¢ 185 154  46.3 38.5
Nil  Nil Nil N1l 8 7 86 73  21.5 18.3
Nil  Nil N11  Nil  Ni1 Nl 2 N1 .5 Tl
¥il  Nil Nil  Nil Wil Nil 7 7 1.8 1.8
27 21 Nil  Nil N1 . N1 27 21 6.8 5.3
B9 47 Nil  Nil 1 1 70 48 17.5  12.0
4 3  §il N1 Nl N1 4 3 1.0 .8
¥il §i1 - Nil Nl  Nil N1 N1 N1 ¥il Nil
Nil Nl 7 7 . N1 Nl 7 7
Nil Nl B 15 14 Wil ¥l 16 14

e e e e 2 S S S - o~ e . —— ——— — ———— — — — o e —
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Table showing the Plague attacks and deaths in the Mangalore Municipality
1902.-1012.

e S Y S . T e 2 S o e o e S e b S e B S s . AP . M e S S e . S e Tt e . e e S P S, S o S e s~ S S T < T~ T— ] o— e S Vo S o o S e . S g, W e T e o S, . e . e . e e Wt o e o . e e e e e o

Total per Average 10

1908 1904 1905 1908 1907 1908 1909 1810 1911 1912 10 years vears frou
from Jan. Jan. 1c02
1902 to to Dec.l911
Dec.1911.

A D. A.D. A. D. A. D. A. D. A. D. A. Do A. D. A. D. A. Ds At D At D.

e e e e o o Pt o o i e B . S s e . T g . S . T e e . S

2 2 6351 50943 5 4 10 6 5 6 5 3 29 22 32 21 34 23 244 182 24.4 12.2

0O 0S50 43 105 7617 12 18311 4 3 9 6 20 14 37 34 265 199 25.5 19.9

15 10 86 66 153 1254336 17 13 11 6 23 17 39 31 33 23 420 327 42.0 32.7

18 20 45 34 173 144 44 34 8 613 12 5 3 19 16 18 18 343 287 34.3 28.7

2 9 is 161916 21 17 6 5 6 6 10 101 1 1010 0 1 101 90 10.1 9.0

6L 51 19 18 201¢ 16 10 1 065 5 6 52 2 0 0 3 3 133 113 13.3 11.3
183 161 79 684233 20 17 5 4139 113 3 3 0 0 0 0 3860 308 36.0 30.8
St 283 232 65 54 38332 18 18 7 51515 6653 3 3 0 0 3 2 497 414 49.7 41.4
P 2672334 35 272320 16 111913302 5641 3 3 1 1 8 7 458 379 45.8  37.0
128 102 37 26 & & 10 101413 7 8 38632252011 9 1 1 . 27 227 27.%  22.7

18 14 28 19 2 2 8 71816 5 3 9 4 9 91716 6 5 120 94 12.0 9.4

O 0 30 2314 8 4 3.3 3 " 1181418 13 24 17 16 13 127 95 12.7 9.5




~-17=

Table showing the Plague Attacks and Deaths in the Coonoor Municipaility.

—— o — e

Total Average rfor

1903 1904 1905 1908 1907 1908 1909 1910 1911 1912 7 years from
‘ ' 1905 to 1911.

- e e e i e e e s S P o S e g St A2t e "k e e ik s St T S T Sk Sk o S e e . e a e e - e M i e S o o e s e e

Att. Ds. At.D. At. D. At. D. At. D. At. D. At. D. At. D. At.D. A. D. A.D. A. D.

8 2 2 21 14 2 2 5 4 3022 4.3 3.l
2 | 1 - 8 7 - - 9 7 1.3 1.0
- oo s 2 - - - - 3 2 0.4 0.3
- - - - 4 3 4 3 0.6 0.4
1 - = 2 == -=- 2 0 0.8 -
- -= 10 8 . —- -= 10 8 1.4 1.1
6 - _. 11 2 1 - - 9 2 1.3 0.3
Peust = 1 - 17131 - __ 7 § 1 - - - 2618 3.7 2.8
;Pept. - 1 -~ 8219~ - - - 4 4 - - 5 4 2418 - - 6545 9.3 6.4
fet. - 39 2 2104 4 - - 833 4 &1 1 8 3 46 25 6.8 3.8
fov. 60 - 6 45 4 - - 32 '3 2 1 - B8 5 2617 3.7 2.4
- 4111 -- 63 - -21 56 1811 2.8 1.5
 Ff 2
- :
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Relation of Plague Distribution to Climatic

gconditions, FElevation, Flea Prevalence,and Communications.

Putting aside the nigh plateau of the Nilgirl H11ls and the West
Coast Districts for later discussion, it has been shown that in
the rest of the Presidency only the more elevated parts have
suffered from Plague,and that tne hignest of those areas are
those in which plague continues in Fndemic Form. It has also Leen
Sﬁown tnatﬁﬁhe elevations of 1000 and 2000 Teet rural Plague has been
extremely sllight except in Bellary District. The degree of
Sseverity of Plague all over a district rather than tie occurrence of
occasional large outbreaks 1in a few large towns may safcly be taken as
an index of the suitability of the area for Plague, <1n“ﬁagimgaﬁé§i
# Coonte ofjac it

where no speoial permitting the continuous importation of infection
from outgside the area exists. Also the regularity of Plague from
year to year and its occuripnce at a fairly regular level in the sanre
month in each year(&nd}fﬁg ccceurrence of a certain number of cases in
tne off-season montns in all years,will shew that the area is sultatle
for fhe continuance of Plague. On theother hand tne occurrence cof
occasional severe epldemics with a very marked seasonal prevalence and
a ﬁarked tendency to disappear in the hot weather,(éi@)the lrregularity
Vof epidemics from year to year, and tne absence of Plague deatns in
many months throughout a period of several years after Plague has first
entered the District will show that altnough severe, epidemics can
occur)the conditions are not favourable to the continuance of Plague

in wekdemic form. A comparison of tb% tables of monthly Plapue Teatns
for Mysore State, Hosur Talug, Kollegal Taluq,,aéjBellary District will
show'that,immediately on the first introduction of' Plague into Uysore,
it obtained a good hold and continued with considerable regularity fiw:x
the start 511 months returning deaths up till the end of 1910 ard most

Fonths/?gga:;1ng a con81dérdole numberieven tne of’-season monthns/in

Tne epidemics 1n this 8tate were never sc severe as some

some vears.

20T

of those waich have occurred in Bellary District but taey nave uwen o

régular/
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regular and continuous, and the average of all years is higher tunan in
Bellary.
In Bellary District although Plague was introduced in 18928 and obtainad
a slight hold/Plague did not assume epidemic proportions till the end

of 1901, 18 of the montns in the interval not returning a single deati.
Then followed four years of very severe epidemic Plague,but in only two of
these years the hottest montnh returned more than 1 death. Ariotaey
moderate outhreak followed in 1907 after which Plague was very siight.
Plague has thus occurred 1n severe epidemic form in Bellary District ouat
has not carried over from year to year witih any regularity and has had tie
greatest difficulty in carrying over even in tne most severe epidemic
years when a large number of centres would be left infected at the
beginning of the Hot Weather.

Even considering that the population of " Mysore State 1s s1x times tnat

O Bellaly nistrict ithe tendency to carry over in the off-season 1s very
well marked in thls state 1in comparison. Irn <ile Hosur Telug,witn a
‘population only a fifth of that ¢ Bellary District,Plague is partiailarly
indigenous and carrie8 over fairly well throughout the year.

The still smaller Talug of Kollegal with a population only a tentn of
Bellary returned deaths in nearly all months of the year in wanich iﬁ was
infected and a considerable number in the offgeason montns In many cases.
With its very small attered population however, plague died out in scme
years and fresh 1importation was necessary and Plague then followed a
similar course when re—-imported. The population of this Taluq is too

small and scattered to make it a ccmpletely indigenous area.
It ma§féaid tnat in any place in whicn the mean temnperature goes below 8u°

-

FPlague can becoue <¢pldemic when once successfully imported, this 1s, wher a
plague epizootic has been started,and the longer the p=riod of mean tempera-

% 'y s
ture below 800and further the temperature dips below this level the great:r

the likelihood of a severe epidemic . I the period velow 80°is snort

and thetemperature rises rapidly towards 90° the epidemic will vecome limited
P v/‘-f.(}m

in duration and tne chances of it corrying over the notl-weallier wil;Aless

and less the nigner the temperature rises. Tnese changes will ve in-
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increased somewnat if the epidemic has been severe during tne cold weather
period and if & large number of centres have been infected at this time.
Now in Bellary District the Normal Mean Temperature is below 80°ror

aboul 4 months of theyear and the temperature comes down 73° The
Kurnool District has a very similar temperature curve but has not suffeic.

has
- much Trom Flague wnile Bellary has suffered severely. Aunaasapuraa slightliy

less narked cold Weathér than Pellary District and Cuddapah is still hctter.
The Cold Weather in the Central Districts 1is not very marked and the Kormal
Mean Temperature comes down to about 75°on an average. The East Coast Dis-
tricts are still warmer except actually on the sea-board, and the Southern
Districts have practically no hot weather, the Normal Mean Temperature being
8t1ill higher in the cold weather menths in these Districts.

Thege Districts are thus unfavourable in tlle reverse of the order in which
they are given,and none of them cxicept the Bellary and Kurnool Districts

can be said to approach tne temperature conditions which we have found
favourable to plague in other parts of India,and even these two Districts
are not vgry»favourable 30 far as temperature goes. The total deaths in
Bellary and Kurnool Districts are less than the deaths 1in Poona city in the
game period.

The rural plague death rate in all tnese Districts except Bellary 1s extremely
low and is practically nil in the Southern Districts and in the Fast Coast
Districts. »

The most northerly parts of the Presidency in the Districts of Ganjam and
Vizagapatam present temperatures -of the Bellary type but are well removed
from centres of infection.

Contrast these temperature conditions with what is fpund on the Mysore
Plateau, including the Talugqs of Hosur and Kollegal. Here we have a Normal .ean
‘Temperature which is below &80°for 10 months of the year and goes down as low
as 67° The mean temperature is never much above 80. The temperature curve
here is very like that of some otnepbarts of India in which there has been
severe plague and is almost exactly similar to that of Belgaum. Its hot

Weather is not so marked a#Poona.

In a previcus section of this report we have shown the effect of elevation

(0] 71/




or temperature and the rehtion of the distribution of plague to

elevation ,and must now enumerate certain facts with regard to the
effect
considering the relation of climate and flea prevalence tc one another
and to the distribution of plague.

The facts to notice are:-

(A) In relation to the length of life and the breeding of fleas.

(1)

(2)

(3)

(4)

(B) The effect of temperature on the Plague Baclllus.

(1)

(2)

of climate on the rat flea and on the plague bacillus before

the rat flea lives longest at low temperatures. If the
temperature be sufficilently low (50 or 60) it may live for
geveral months. At higher temperatures the 1life of the
Tlea 1s correspondingly shortened. When moderately high
temperature}(about 807) are reached a high degree of relative

Z.m. .o A
humidity helps to lengthen the life of the flea.

At nigh temperatiures the breedlng of the flea 1s interfered
with,and it 1s also less active at very low temperatures. o
At temperatures between 65°and Bd’breeding ig active and tne
length of 1life of the flea 18 considerable, the lower temperatures
being the most favourable. At temperatures between 70 and 75"

a high flea pcpulation will be thus established.

A long period of temperature just somewhat below 80 will have
gomewhat a similar effect on the establishment of a flea population
as a short dip of several degrees lower, a summation of breeding lmpuls

3
occurring in the first case and taking a longer time to act.

The Plague bacillus in the fleéé stomach disappearsrapidly at
temperatures over 80 and at a temperature of 90" its disappesgrance 13

At temperaturesbelow it persists longer. At 70°

most rapid.
1t will remain in the fleas stomach for a considerable time.

‘The nighest degree of septicaemia 1s developed in rats when the

temperature is about 76 6r 76, a lesser degree developing at

temperatures over and under this. ¥ At very low terperatures tne

degree of septicaemia developed ia slight.

Applying |
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Applying these facts to the olimatic conditions prevaliling in the
different parts of the Presidency and congidering their relation

t0 the problem of the distrivbution of plague tne following would be

the deductions made.
Al the 3000 feet level of the Mysore Plateau including Hosur and Kollegal
Talugs the low temperature in this area for the greater part of the

vear will makes the length of life of the flea Zreater than in any other
part of the Presidency except in the Nilgiri Hills. A flea carrying
plague bacilli in its stomach will thus be likely to survive long enough
when transported from one piace to another even at a considerable distance
to start an epizootic amongs?t frésh rats. In addition the long 1life
of the flea at thesgse temperatures and tne suitability of the climatic
conditions to active flea breeding will result in the establishment

of a large Tlea population and a high flea prevalence per rat, which we
actually find to be the case. The number of fleas avallable for
carrying iafection will be great and the chances of importation within
the cool}area will be correspondingly increased, and when infection is once
importel the large number'of Tleas present will still further increase the
likelinood of the continuance of the =pizootic. In addition the degree
Of septicaemia developed by the rats at the climatic conditions prevailing
at this level will be falr in most montns and high for a considerable part
of the year, and the rate of disappearance of the plague bacillus fram the
fleas stomach will never be rapid. The conditions will tnus be
Tar ourable for the carrying on of plague taroughout theyear and its
occurrence in epidemlc form in some geasons,thetemperature never bveing
high enough to affect the degree of septicaemia developed by the rats,

the lengtn of time of persistence of the bacillus in the flea, or thne
length of life of tne Tlea, very adversely,all at the same time.

In Bellary District the high temperature and the low humidity throu@hﬁut
the greater part of the year will be adverse to the long life of tne.flea
and glso to active breeding,sc that the flea prevalence will be very iow
Tfor many months,and the distance over which the rat flea can bve succeés—
fully transported alive will be short in these hot months. Also thé
total nnmber of fleas available for carrying infection being iow aid the

N 3 3 . 3 1, / "
cacllius disappearing rapidly from the fleas stomacnpthe cnances of successful




successTul importation of infection will be further reauced.

With the onset of the cold weather the flea prevalence will rise for

3 or 4 months but will not reach a great height, tﬁzf;tailable to breed
from being small.

In the coolest months the length of life of the flea will be moderate
and the degree of septicaemia developed oy the rats will be high, so

that a severe epidemic will be possiltlie when a successful importation
has taken place. Tne transmission of infection from place to place will,
howéver, never be 8o easy as at the climatic conditions prevailing at

the 3000 Teet elevations, the length of 1life of the flea being snorter
at the higher temperatures of Bellary Districts;but with a large number
of villages in the same elevated area it will be sufficient for spread

at short distances.

The Iength of life of the flea may be read, for epidemiological

purposes, as tne distance over which 1t can be successfully transported
alive, and it is noticeable that the further one passes away from tne
infected parts of Bombay Presidency and away from the Rallway line ia
this Deccan area the 1essﬁzfjgﬁe becomes. In Bellary District the
Talugs furthest away rromktne Rallway have suffered least,and the
adjoining Talugs in the Anantapur and Kurnool Districts have suffered
veryAlittle. It appears that while Plzague infection once implanted will
cause a severe epidemic,the distance over which it can be carried 1is
short under the climatic conditions prevailing in this area. The
Rallway lines act as shor{iers of distance and plague to a certain ex-
tent flollows these lines,but even on the railwayéfdoes not go very far.
The Anahtapur and ¥urncol Districts show very similar climatic conditions
to Bellary, Anantapur having a slightly less marked cold weatner.

Plague does not carry far into these Districts;only the Talugs adjoining

Bellary Districts suffering,and these only slightly. Gooty and

Anantapur towns on tneline have suffered to gome extent an occaslonal big

outbreak having occurred. The Scuthern Talugs Of-Anantapur are probabi.

infected from Myscre side, and the highest Taluq with the Rallway running

thrcugh it has suffered most. Z;
Anantapur and Tadpatri Talugs are almost equaldistant distent oy rail Iv .
A
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the infected areas of Bellary Districts but only the higher 1lying
Taluq has suffered from Plague. Tadpatri‘is a larger town than
Anantapur and on the more important railway linesbut being lower-
lying and hotter than Anantapur,where the temperature conditicns

are not favourable to importation of plague 1nreotioq)it is stiil

less favourable.

Following down the main line of the M. & S.M. Rallway through
Tédpatri,it passes on into the hot Cuddapah valley and continues
at a low level right right through to the East Coast Districts.
This 1is thejnain line of the communication of these Districts witn

Bellary Districts and Bombay Presidency, and any fleas carrying infection

from these areas will be submitted to conditious very unfavourable to
survival,especially when removed from their hosts,for tue wnole

period 1in which they are carried through. It has been shown

~that the conditions are unfavourable for the carriage of infection

for more than very short distances even in the areas immediately

around Bellary District, and the even less favourable temperature
conditions along this railway tnrough Cuddapah and intoc the Fast Coast
and the further distance from infected cenires makes it extremely un-
likely that these places will be successfully infected.

The higher-lying and cooler Southern Taluqs of Cuddapah District

are the only parts which have suffered Ifrom plague where they adjoin
Mysore Statefwith which however, they have no direct railway cumnunication.
A comparison of the large contour map of the Presidency with the figures
of*Taluq distribﬁtion of Plague" will show that’altnougn practically

all the Talugs at an elevation of over 2000 feet have suffered in some
degree the only Talugs outside Bellary District which have suffered at =1l
severely are those very small areas at an elevation of 3000 feet in Hosur
and Kollegal. .We have already shown in what way trese places
are speclally suitable for plague and even in the absence of rallway cor:o.i-
cations plague infection can betarried for considerable perilods.

Coming tc¢ the North Arcot and Salem Districts we find that excluding

Hosur Talug, the cold weather is even less marked here than in ‘ne

Decean |
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Deccan area,the lowest normal mean temperature being on an average 2
degrees higher than in Bellary District and in this way still less
favourable to the prolonged life of the flea and to successful Importation
to infection. These districts are infected from Mysore State from
which the M. & S5.M. Rallway runs down to Jalarapet in Tirupattur Taluq,from
which Jjunction it continues North-East tnrough iorth Arcot and the 5.1I.
Radlway runs soutih through Salem District. In no part of tnese Districts
has rural plague been other than extremely slight. on the other
nandyaccasional severe outbvreaks navg occurred in 5 or 8 of the large
towns on the railway line. In Salem Districts these epidemics
occurred in the targest towns Within the shortest distance of Mysore,
Vaniambadi ard Tirupattur, in the earlliest years, Vaniambadl veing in-
fected in 1201-1918 and Tirupattur in 1903-1905. Salem further off was
not infected till 1910.
Plague Tollowed a similar course in North Arcot ,the towns of Vallore
and Ambur having severe outbreaks, but Rural Plague being even less in
this District than in Salem District. Although Vellore lies below 1070
feet/its distance from Mysuie uy rail 18 less than that of Balem touwn, and
infection in this case has carried far eriough to produce plague below
the 100G feet level. It, hcwever, does not carry much further along
the line at this level,Arnl Talug close by and within a very siaort Fail-
way Journey having had a very limited cutbreak of 180 deaths of very short
duration, piaces further off practically escaping.
The peculiarity of the distribution of plague in large towns and the
occurrence < severe epidemics in these towns especially on the line of
Rail/és contrasted with the slightness of plegue in the rural areas in thneir
neignvourhood, under tne climatic conditions which we have found 1¢ ve un-—
favourable to the successful importation of plague,which conditions pre-
vail 1n these Central Districts, is eEplained 1n the following manrner.—
Wnen tre conditions are unfavourable for the importation of inleciia: the
greater the number of attempted impcortations the greater thne chance of
One of thenm being successful.

In irrge towns wiin a large human and grailn trafflc the numver of

atiempteqd/
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attempted lwportations will be greater than in similar towns and
villages with less traffic)and tne larger and more impprtant

the town is/and&nearer 4% is situated to the infected area and to tne
rallway line,the greater the chance of & successful importation.

Tne climatic conditions have been shown to be suitable for ine
occurrence of epidemic plague in these central Districts although

not ravourable for importation. Once an epizootic Bas bveen
successiully started in one of tne large Municlpalities in this

area we may have an Epldemic of 100Q cases or more. IT the

succesgful importation had cccurred in a. small village the result

might be an epldemlic of 40 or 50C cases,yet from the polint of view of
importation of plague each of these outbreaks only represents cne
successful importation. Also the chances of thils successful im-
portation into the small towns or villages 1s much less than 1n the larie
Wunicipalities, and a vely large nurber of successful importations would re-—
quire to take place intc a large number of villages Lo make the rural
plague death rate as severe as that of the large towns. Tne nistcory or
plague 1in these‘areas snows that, even when plague was severe 1n tue e
large Munioipalities,the rural areas around them surfered very slightly.
Within the limits of an Infected town the conditions present will

permit of transierence of infection from place to place once an
epizootlic has commenced at the right seasonsg,the distance over wliich
infection requires to Le transmiited to continue an epizootic in the
town ares belng very slight. Whnen it comes to transportirg infTecticn
to villages and towns in the neighbourhood,the Tactors adverse io tne
life of the flea and t0 {transmission have an opportunltiy of coming irtcu
play. Not that these factors Jullng the cold weather rave the power
to stop transmission entirely t¢ places close by}but they very much
1imit extent andi severity. The quick.onset of the hot weather

- after the pericd at which plague reaches 1its height in the Municipalities
further 1lirits the chances of plague catching a good hold ir. the rural
areas.

In Coimbatore Tistrict we have three sets of Climatic conditicns wnich

act on flea prevalence and plague' (1) Tre condlitions 1ir Follegal

wrlch nave already vecn dealt with, (2) the cuucditions 1n “re aren Cpmesite
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the Palghat Gap with 1ts peculiar temperature and humidity unlike that
of any other part of the Presidency, and (3) the conditions in tne lower
lying Talugs adjoining 8alem and Trichinopcll Districts. The
Craracteristics of the climate in the second of these areas are

a high degree of humidity usually over SQZtnroughout tile yealr, and a
pericd of over & months during which the!mean temperature 1s rarely ol
than a degree over 80°? For the first half of this period of even tem-
perature, the temperature itself 1s not very favourable to the long life
of the flea/but when the effect of high humidity 1is added the fleas will
live for a falr period and breeding will be fairly active. The long
duration of these moderately favourable conditions willl permlt of the
flea population gradually reaching a considerable helght without any
sudden increase, and thils 1s what we find. Tne flea population 1s
well established at an earlier pericd than in other parts of the Fresldency,
and the plague season ls alsC earller. Althcugh the temperature droupe
lower alter Cctober the flea prevalence does not go any higher,vut the
lengtnh of Life of the flea will Ve increased although breeding does nch
appear to be so active. The hot weather is not very marked, the mean
temperature only rising to about e6°for a short time. The effect

~of temperature on the degree of septicaemia developed by the rats 1n this
area will be to produce a moderate degree durirng the greater ypart of tre
vear and a high degree for a few months. The rate of disappeaiance
~§4€m the bacillus from the fleas stomach will never be very rapid.

éne characteristlic of all thefactors affecting the flea and the ylague
bacillus under the climatic conditions here prevalling,is theil riicdness
of actiourn. None of the factors are ever extremely unfavouravle evern
in the hottest monthns,and they are not extremely favouravle in the
evolest cnes, It is thus possible for plague to carry over through

the year in a large town when once successfully implanted. Trie

least favcourable of all the factors is tne temperatureg,in its infiuence
on the length of thie life of the flea,and this is alded in some degree t©-
the nigh npuridity,but not suffliciently to nelp importation to cecur wit:

any regularity or certainty ir. the rural areas. It 18 howevel scomevha s

o/
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more favourable than in tne other parts of the Central Disuiricts. in
this area where the conditions are miildly favcurable a varlation of
temperature and humidity in a favourable direction;—@his)is, an excessive
humidity or a cooler temperature’ in any year will increase the likelihood
of an epidemic;and it is notlceable that the epldemics have usually cccurrad
in the coolest and moistest years and 1in fact @hey)could practicaliy

ve predicted fium an examination of the Temp. and Aumidlity curves for
series of years.

In other parts of the Central Districts where the climatic condltions

are normally less Tfavourable than in this part of Colmpatore District,
the varlation of these factors of temperature and humidity willl ve less
likely to be effective In theilr action. The part of Colmbatore District
now being dealt with 1s us;EZly infected from the Wilglri Hills,with
which it 1s in dlrect communication by rall and rcad, It 1s unlikely
that infectlion could come round from Mysore,with whnich it nas no
communication except by a very long railway journey, or from Bellary Lis-
trict or from Bombay. as Plague infectlon has the greatest difficulty in
coming even as far as Salem and would have further to come thro:ugn tne
lower-lying Talugs of this district and or ﬁggiéégﬁbistrict which are
still less favourable to importatlion and which have themselves escaped.
Tne third area of Colmbatore District which includes the low lying parts
of theTalugs of Bhowanl, Erode, and Karur, is along with the adjcining
Talugs of Namakkal and Tiruchengodu hotter than any othner part of the
Central Districts, belng low-1lying and siltuated in the Southern p.rt of
these Districts. |

This area has had extremely little plague, and even the large torn of
Erode has had very few cases. Farur town has entirely escaped.
Infection has practically failed to ccme from Salem District cn the one
side and Coimbatore cn the other although the dlstances from places whid.
have been 1nfected are not very great and the trarffic with these places

is neavy. This area presents cllmatic conditions which are very un-

favourable for importation of infection and which are cnly for a short

time/
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time Tavourable for the occurrence of epidemic Plague if successiul
irportation did occur and not even for that short period as ravourable as
tiie covler parts of the same Districts. The temperature conditicns 1in
the East Coast Districis are still less favourable to the importatiocon

of Plague infection than the 1000 Teet levels in tne Central Districts.
Although the cold weather temperature in scme of the Sea-Coast towns 1g as
low as in some parts of the Central Districts the general temperature all
over this Area 1n'the cold weather is higher. We have snown in whet
wey the Central Districts are unfavourable to the successful lmportaticn
of plague 1nfectioQ,anaA%ﬁe nigher temperature of the 1inland parts of t:e

2 S o A rliecdy
East Coast Districts and(ﬁheir)rurther distance from infected centres

will render these parts still less favourable.

Although the parts of the Bast Coast Districts on the Coast line are
unfavourable in much the same degree,(so far as temperature goes,; as

e 100C feet levels of the Central Districts where ouccasional large
outbreaks of Urban Plague have occurred,the further distance cover

whiich plegue infection has to bé carried and the very unfavourable area
through 1t has to pass make it very unlikely that infection will bve
successfully implanted there,especlally when it is considered what a
short distance it will travel even under soumewhat more favouratle conditions.
Infected fleas carried to the towns on the seaboard will be submitted

to temperature conditions voth unfavourable to tnelr long existence and
to the existence of the Plague Bacillus in é&iii stomachs, and the
chances of their starting an eplzootilc wiiiﬁbgysﬁall. "The temperature
conditions in these East Ccast Districts are also unsuitable for the
establishment of a large flea population/ as Iinstance the curve of flea
prevalence in Madras City;% Cuddalore  somewhat cooler, will have c-
slightly higher flea prevalence and our single cbservation there suggests <rat
this is the case.

The low flea prevalence will have a limiting effect on Plague if intro-
duceil.

Tr= tctal indigenous Plague Deaths iIn the East Coast Tistricts were, 37 ir

South Arcot of which 27 occurred in the highest Taluq adjeclning Tirupattur ~olus

of Salenm Tistrict, 78 deaths in uadras City, and 6 or € in Pconarallee.
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The Madras outbreakX occurred in a small fishing village on the outskirts of

i
the townyand the town 1tself escapedz partly no doubt from the fact that

’H

this village was somewhat separated from the Clty and was very

favourable tc active preventive measures; but nd entirely on acceunt of
the preventive measures taken,ror in splte of energetic operations against
rats the epldemic dragged on at a low level over several mwontihc showing

that a mild epizootlc was stl1ll goirng on.
A more active eplzootic would have resulted a quicker disappearance cf
A
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the rats from the limited area affected,but with the small fiea prevalence
exlsting this was less likely to occur. Infection did not manage to
reach the City,but Madras was probobly in greater danger of infection

at this time than before or since, 1nfection requiring to travel a much
shorter distance than from the usual infected areas. In a case of this
sort every preventive measure pcssible is of Valuq/and if no person or
article rrom the infected area was allowed tc enter the City it would be
possivle to prevent spread, especlally when the conditions for spread were
{égzminimally favourable. The criginal infection probably .ir.e fror
LKangoon or some other port in Burma by sea and not through the unfavourublie
areas of the Presidency,lMadras City has a very extensiva2 passenger and
grain traffic with the infected parts of Mysore, Bellary}and Bombay and a
certain number of 1mported cases occur each year. The numbter of
'attempted’ importations every vear must be considerable,and it 1s a strixing
fact that tris large city wilth its half million inhabitants should h:ove
entirely escaped Plaguq especlally when the extreme susceptlbility cf tre
rats in the Clty to Plague, when tested experimentalxg is8 considered.

The Southern Districts .of the Forthern Circar group are similar in clima‘e
to the Fast Coast Tistricts and similarly unfavourable to the imporiaiicr
¢ plague. Only the most Northerly parts present a fair ccld weather

of the Bellary type}but to reach thiis area Plague infection would have to
travel g very long way thrcugh unfavourable conditions from thne infected
rarts crf Vadras Fresidency.

The Southern Tistricts are extremely unfavourable to the imporiation

of /
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of plague. They are the hottest parts of the Presidencx,

@md)have ne -cold weather to speak o;,and are far removed fron
ceﬁtresof infection. The only part in thls area which has

had any plague 1s the elevated tongue of land at about 1000 feet
elevation/adjoining Coimbatore District and stretching acrouss to
Dindigul (between 900 and 1000 feet).

The first successful importation into this area occurred in 1204

but only resulted in 186 deaths. | A more extensive outbreak occurred
in 1910. This 1is the coolest part of the Southern Tistricts except
the nigh hills and the strip along their base and the Sea-Coast.

These parts are still further away from infected areas and still less
accessible fcr importation.

In the West Coast Districts the temperature runs at a fairly steady level
thrdughout the vear and there 1s nc definite cold weather.

The hot weather temperature 1ls not very high. Here the LRural

Plague death rate is the lowest of any of the infected Districts in

the Presidency. The proportion of the Urban Plague death rate

per mille to rural plague per mille 18 approximately 260 to 1 in Scuth
Canara and 82 to 1 in Malabar,and the rural plague deaths from an
exceedingly small total. The absence of any period throughcut the
vear at which the normal mean temperature drops more than a degree or
two below 80°w111 make the 1life of the flea short at all times and

will be very unfavourable to importation,although, once Plague 1s
established, the slightness of the varlation of the temperature througn-
out the year will permlt it to continue 1n some degree. The very

high relative Humldlty on the West Coast will assist in partly ir-
creasing the length of life of the flealand will probably increase it
surficlently to help tronsmission withia a limited area,such as from

one part to ancther of a large Municipallty, but will not te sufficiently
efrfective to help transmission to Rural areas at a furtiics listarnce,
Taking tnhe three towns of Mangalore, Calicut, and Cocalin in descendir.:
order along tne Coast we rind the longest and nignest pericd of Humidi-:
in Mangalore, a lessel naikKed degree 1n.@licut,andfstill less in Cuc

Plagu= in these three places ICllows the same orier. ansaicre “.ovia:

-
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surrered most, Calicut much less, and Cochin having escaped altogetiner.
So far as our observations go in which flea counts were made in

these three places almost simultaneously)the flea counts in all

were low,and&Slightly less 1n the more southerly of the Tuwils.
Mangalore was provatly infected from Bombay with which 1t has

ach traffic by sea. After the first severe outbreak, whnen the

rats wonld have probably been most susceptible, Plague setiled down

to a mild annual level and remained lndigencus, never assuming

Sserious epidemic proportions or dying out. ‘The slight anrnual
variatlion of the temperature will account for this once Plague 1as
caught hold, and the high Humidity will also help in keey ing 1t

going. The fact that after the first year the epldemic was
slight proportions will also indicate that the epizootic was not of
such severity as to materially reduce the number of rats avallable

to continue the disease,s0 that a sufficlent number were always avallsbl.
to allow the epilizootic to smoulder on. In other parts of the
Presidency where big epidemics of limited dQuration in large towns Luve
occurred, for example/the 1910 epidemic in Salem and the 1912 epidenic
in Vaniambadi, the reductlon of rats was so great that 1t became alimost
impossible to obtain any rats by trapping or otherwise. Here in
Mangalore the catch goes on falrly regularly throughout tne year.

on the high plateau of the Wilgiri Hills at a general elevation of

8000 to 7000 feet we have climatic conditions quite different from “icse 1n
any other part of the Presideacy and more 1like that of the temperate zoi.o.
The pecullar effect of the temperature conditions prevailing,-an average
annual variation of approximately from 55 ta 652‘13 seen in thne Xxind

of rat fleas found. Here 1in this isolated area we find, in

addition to Cheopis:, Ceratophyllus Fasciatus,which is not again

found on rats in India until we come to the parts cf *the Unilted Provinces
and the Punjab‘where there is a very merked ccld weather and where tris
flea is chiefly present at the coldest times of the year. Cu Muscul!l =130
occurf}s in the Wilgiris,the rat fleas 1n this area thus being the sare
as the common ones in Europe with tne additicn of X.Cheopis.

At/
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At the cold temperatures prevailing in tnése hills fleas will live for
a very long time,and the Plagﬁe Bacillus will persist for a long

time in the stomach of the flea. A flea willl thug be able to carry
infection for a consideratie period and over long distances within tii.
Districe. T™wo factors tend to limit the severity of cpidemic Tlague

in this area. These are (1) the low flea prevalence, and (8) the 1ow
degrae of septiq@éhia developed by rats at the very low temperatures

Tne very 1low tempcocircature prevalling thiyoughout the year and the cow-
paratively low Humidilty will be adversc 1o the active breeding of fleas,
these tenperatures bveing much lower than the moderately low temperatures
winichn have Yeen found to ve the optimum for active breeding and the
establisnment of a high égé population. When an epizootic 13 once
started there will ve only a small number of fleas avallable to arry
infeotion}and with the low degree of septicaemla developed by the rats ard
the small percentage of rats whibh will develop satisfactorily any degree
o septicaemla,only a small percentage of the fleas will be elfective
carriers. In the two towns on the Hills, OOtacamund and Conocor, the
Tirst outvreaks, when the rats were most susceptible, were the must severe,
although never so severe as in towns at a lower level where rats wonld
develop a highér degree of septéqﬁemia)and where the flea prevalence for

a short period would be higher. After the first ocutbreak Plague became
very mildly epldemic.

Tne outbreaks now usually cons8is?t of a Tew cases scattered about

adjoining parts of the bazars,foliowed by an interval of a week of twoy Cr
even longer, and then a few more cases,elther in the same parts or at scre
distance, Plague golng on in this way over sSeveral months or glmost

throughout the year.

Dead rats are also found at long lrregular intervals and in very small

numbers. The manner in which such an epidemic will becarried on
can readlly be surmised. One rat perhaps dies of plague but without
a sufficient degree of septicaemia to make its fleas infective.. The

next ones develops a nigher degree of septicaemia and scme of 1ts 3 or 4

fleas will be infective. These msy immediately bite ancother rat wnlcr

meyf
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may develop Pilague and in its turn may orAmay not be able to carry on
the disease according t6 the degree of development of septicaernla at

its deail. O the other hand the fleas may nofﬁbite another rat

for a considerable period according to tneir chances of rinding a nhost,
and as at these low temperatures fleas d0 not require to feed S0 often
as at higher temperatures and can live ror a long tiwe witnoout blood

it may be a week or two before another rat is 1Infected vy them. There
may in this way be an epizootle with_groups of cases,or cases at irregulas
intervals and corresponding chances of infection of human beings. In
gpite of the small and scattered Rural population of this area ard the
factors Whiéh tend to limit epidemics,the Fural Tlsgue death rate per
mille is higher than in any other part of the Presldency except the
parts on the Mysore Plateau and Bellary District. The extremely
favourable temperature conditions for the transportation of fleas aliie,
and for the persisténce of the Plague bacillus in thelr stomachs, will
account for this even although the number of infected fleas will Dbe
small. | In the two areas 1in which the RFurali I' . iu Tawe

is higher, the larger number of fleas and the higher degrec cf
Sepaicaemia developed and the more favourable conditions for epidemic
Plague, including the denser population, will account fur the nigher
deatn rate. The Nilgiri Hills are infected from the Mysore side and

infection never requires to pass through an area much below 3000 feet.



Some considerations oOf the relation between

Flea Prevalence and Plague.

Under ordinary Indian conditions in such places

as the Nilgiri Hillg(ﬂgfﬁé the flea prevalégg;wbr exceptional,

TN et

will indicate the suitability of that locality for Plague, not merely

from the fact that a high flea prevalence is in itself of value,

but because the climatic conditions which produce a high flea prevalence
are also these which have a favourable effect on the otner factors
concerned in the spread of the disease;(of course gpeclal faclilities
for importation will nave a modifying effect). The influence of the
varying degrees of temperature and humidity on thefactors of Flea
pOpulation,length of life of the flea, persistenceof the Plague
bacillus in the flea8 gtomach, and degrees of sept%%emia developed

by the rats, hagéalready been discussed 1n connection with the
different parts of the Presidency showing these variaf@tions; ana 1t
has been shown that the temperatures favourable to a high rat-flea
prevalence are also favourable in an equal degree to the lengtn of

life of tne flea and of thePlague baclllus in 1t,and cconsequently
favourable for importation of infection from place to place within

the area showing these sultable climatlc conditions. Tne lessger
degree of septicaemia developed by rats in the colder montns 18

largely compensated for by the favourablility of the other factors

and for part of the year this factor is also favourable, so that

these areas with a high flea prevalence will also be#avourable to
epidemic Plague. A long period of nigh fles prevalence will indicate
a long period of suitable climatic conditionsxg gnorter period or a
period of lesser prevalence will indicate correspondingly less favourable
climatic conditions.

A very short period of high flea prevalence will mean a short favouratle
season which will increase in favourability with the height to which the

flea prevalence rises. A long tow flea curve taroughout the year will

indicsate continually unfavourable conditions.

It/




It might almost be possible to take a definite helght at which the

flea prevalence will indicate unsuitable climatic conditions. on
Chart No.&. the Anmual curves of flea prevalence for Denkanikota

(on the Mysore Plateau), Coimbatore (opposite tne Palgnal Gap), Vaniam-
badi (at the 1000 feet level in Central Districts), anqhadura (in tne
Soutnern Districts) are shewn.Across the first three of these curves

a dotted line hasbeen drawn at the level of the highest pcint reached

in the Madura curve. It =ill De s2en that the Denkanlkota curve lies
above this line for the greater part of the year,and that this curve
reaches a higher point than that attained by any of the othars.

This corresponds with the fact that Plague goes on all the year round

on tneMysore Plateau}has a comparatively short off-season, in which it
does not die out entirely, and N, reaches epldemic helgnt for a con-

8 iderable number of months.

The shorter portion of the curve above the dotted line, and its lesser
height, in Coimbatore also corresponds with the smaller amount of

Plague here,and:ﬁie fact that Tlague i3 not indigencus 1ln this ares.

The very snort rise in Vanlyambadl agrees well with the incidence of
Plague there. Madura has had no Plague. or cours%it is not
intended to ague that epidemic Tlague can not occur with % flea prevalence
even as low as 3 or 4 per rat. We know tnat 1t can; but the indi-
cations that the flea pravalence gives of provable effect of the climatic
conditions which influence this flea prevalence on the other factors also
concerned in tne spread of Plague, which effecl nas already been dis-
cussed, are of considerable value,and will with some ol degree oI cer-
tainty snow the particular suitability or unsuitavility of the various

localitiesy for the spread of plague, andin a lesser degree, Icr tne

occurrence of epidemic Plague once guccessfully implanted.
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Conclusions.

N s e S, 307 B i e i

(1) The distribution or plague in Madras Presidency can be largely

explained by the action of the climatic conditions on

(a)

(b)

Py
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(e)

111.

The length of life of the Rat Flea at the varying
temperatures and humidities in different areas.

The length of life of thie plague Baclllus in the

flea$ stomach at the dirferent temperatures.

Together determining the number of days a flea will
remalin capable of transmitting Plague,and,consequentlx
the distance infection can bve carrled,and the
comparative certalnty or uncertainty of estavlisling a
fresh epizootic focus.

The degree of septicaemla developed by rats at different

Temperatures.

The conditlions favouring the occurrence of a severe out-
break of Plague in any one place,once a focus of infectilan
is gtarted, are not exactly the same as those favourlng

the continuous spread of plague Tfrom place to place withiirn

a given area.

Tor the continuous spread of Plague tlie necessary conditions

A

are those which prolong the 1life of the Flea and 1ts merlod
of infectivity ,ithese conditions being, (a) a comparatively

low mean temperature or (b) where the temperature Is nighe:

a nign degree of humldity. Of these factors tlhe icre

impbrtant 1s the low mean temperature,(and)the effect of
tlls @SJWell snown in all the areas 1lying at elevations

of ov;r 3000 feet. The effect of high humldity is seen

in tne cage of Coimbatore and the wegt Coast ITistric

+ . wr + N 4‘2“.1 7 _
put with the higher temperaiures of the Yest Coast the 1ro

iongation of length of 1life of the flea appears only sulli-

cient to permit of continuous spread within the 1imits ol

large Tunicipalities.

© Lt

eAa ]



1v, For the occurrence of a severe outbreak of Plague in any one
town or Village a low temperature is not liecessary once infectlon

is established. A nigh degree of Septicaemia is developed by

rats at a temperature of about 770F. and a large proportion of nat
Fleas will tlms carry large numbers of Plague Pacilll and be infective.
Within the limits of a town the distance the Rat Flea has to travel

to find a new host is short,and at temperatures which are not favour-
able to the prolonged life of the flea; it will still live long
enough tc transmit infection. This represents the conditions found
at elevatlons between 1000 feet and 3000 feet where the temperature

is only moderately favourable to prolonged 1life of tie Tlea for a
short period of the year. Thie chances 0of any partlcular place
becoming infected in this area diminish with the distance by which it
happens to Dbe separated from an infected area. Places willch are
situated close to the 1lnfected part of Bombay Presidency and lMysore
and in closest relation to the Rallway lines will be most lianle to
infection,while those places situated on the limits of the 1000 feet
contour line dnd furthest removed from infected areas wlll only
occaslonally suffer,but when infection 1s successfully lmplanted

(that is, when an epizootic 1s started) in any large town in thisg area

the outbreak may e severe.

V.The chances of irfection belng successfully implanted in the lower-lying
Lot areas of the Presidency are small, on account of the short 1ife of
the flea and the Plague Bacillus in 1ts stomach at the temperature

conditions prevailing in these oreas, and the distance they are re-

moved from centres of infectlon. Tnfected fleas brought from

epldemic or endemic centres are not likely to reach these parts of

the Presidency still alive and infective witli any regularity or 1n

any considerable numbers so as to make it likely that they wlll De

able‘to infect fresh rats and start an eplzootic.

10
Vi ~here is a marked correlation vetween the Tlea Prevalence and the



Plague incidence in different parts of the Madras Presidency.

Where the Flea P;evalence is high throughout the year, Plague 1s
Endemlc. Where there is a definite short "Cold Weather" rise in
tiie Flea curvg,Plague occurs in epldemlc form withh 2 marked Seasonal
Prevalence. Where the flea nrevalence 1s low throughout the

vear Plague deces not occur.

The special clrcumstances affecting the TIlea Prevalence in the
wilgiri Hills and on the West Coast with Climatic conditions

very different from tiie rest of the Presldency can be explained by
the effect of special temperature and humlidity conditlons which

lengthen the life of the flea while not belng favourable to active

breeding.)




1.
11 & 111.
(1)
and (2)
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Temperature & Humidity Charts.
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Temperature & Humidity Charts.

In.lana Low Level Stations.
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Temperature & Humidity cnarts;

Inland High Level Stations.
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Temperature & Humidity Charts.
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Temperature & Humidity Charts

Places outside Madras Presidency.
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NILGIRI DISTRICT:

Population 111,437.

v )
MONTHLY PLAGUE DFATHS {1501 census)

1898 1899 1900 1801 1902 1903 1904 1905 1906 1907 1908 1909 1910 Monthly

Totsls.
January 1 - 25 9 15 3 14 38 11 113
February 6 13 1 5 1 3 18 - 45
March 186 11 - 4 1 2 2 1 37
April 1 2 4 2 4 - 5 28 - 46
May 1 11 1 - 2 2 8 - - 25
June 286 5 - - -~ 18 9 - 58
Jul; B 128 3 2 - - 17 15 - 165
August 94 2 14 - - 13 8 3 134
Segtemb;; ———————— 44 4 24 4 3 12 22 V4 120
55555;; ————————————————— 101 g9 29 5 5 10 33 3 195
&3;;55;; ‘‘‘‘‘‘‘‘‘‘‘‘‘ 113 4 84 5 18 25 25 2 256
swcember 56 - 55 1 16 16 10 4 157
Total Deaths 1 1 - 1 598 81 200 45 49 143 204 31
‘vDeatns of Import- ~ ‘
ed Cases. 1 1 - 1 44 24 2 - - ___:_‘_-_____f ~~~~~~~~~~~~
Death -
ggencu: 22522?1‘ - - - - 563 57 198 45 49 143’ 204 28




Monthly Plague Dea,ths Population,2,201,752
————— —_— (1901 Census )

1898 1899 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 Totals.
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_____________ TS = ___—__ B5_ . 82.689 .22 __ 9 ___ =-___ 4__5B1__.112 _ 1024 __ _____.
____________ T T ____-__ 18 __ 20 260 13 __ 2 - 13 64 __ 34 ___ 424 ___
- - - - 16 - 109 - 1 - - 38 5 169
- - - - 31 3 131 9 - - 80 89 24 347
- - - - 48 3 281 8 - - 35 153 84 810
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SOUTH CANARA DISTRICT.

—————————————————————— Population 1,134,713.
(1901 Census)

1898 1899 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910.

January - - - - - B8 55 48 & 9 5 5 22
February - - - - = - 47 w8 13 17 4 6 14
March - - - - = 11 73 140 37 17 6 18 34
April - - - - - 28 36 147 36 g 11 (R
May - - - = 10 22 15 24 &6 6 10 - 10
June - - - - 856 24 19 11 1 5 6 3 -
July - = - - 194108 37 18 4 12 13 3 -
August ST DT B %R RO MR AT
September - - - - 290 29 42 17 12 24 655 g n
Octover - - - - 183 20 7 10 15 9 29 23 21
November - - - - 21 18 8 7 14 4 4 9 16 |
December - - - - 2 26 7 5 4 1 14 13 18
Total Deaths -~ - - - 993 366 376 525 153 126 216 98 152

e e s e e e e s e e s e e e e e T e o o P e s e s, T . o S o, S T ! S T Y, e S e o e e . . o i . e e e s 9,
————— e — o e S s s o =

Deatns of Im- :
Ported cases - - - S —

Death of Indai-

=

- 926 346 355 489 153 126 216 93 150



SALEM DISTRICT:

Monthly Plague Deaths. Population 2 , 204, 9’?4
————————————————————— (1901 Census)

- o . s . T S T, o e -, s e . v o — e W = o o e e e ot o s e o §
T st e e T v e T S T oY et e e A . oot e A s A S . ot . (o, T ot ot e i e m T e e e -~
A i S e o s

Monthly
Totals.

O s

o . e e s et . S e, = o —— " 1 1o o . e e 2 S i e o i
o S o o . o e s o b e

e e s = T e~ . W e S v o . 0 o " e Tt . o are, . —— s e e e e e —
v — s i e . g S o e e e e b Sy S e S e ——

e e e e e e e e e e T s o 7 T e . S . e . 2t A . . 0 e . e S e e S ot e o e e
e o o s S . o . s e s T S s . . o S, O Wb g . ot e o g . e e, o e e ot . s S ot — -—
et e o e e e e e S o Y WP b o S o o ", T
e . ot e e S . . Sy Y " T - T o o T o T
o e e i i s S S o o o e . B St St . e o e e e o s
e e e e e e - s e T (e . e " — 2 ——
e et e o e et e e e e e ey e o S o S At o o o o o o T o
v e e e e e i o . o e e o o, o ot e e S . . . it . e s e e "o S
o e e e e e e e 2 o o o e s " —
e o e e T o e 2 S . o T . e o e e o o S i e s e -
e e e e e e e e e e e . o e o o et . et s L e S

e e T e e, P S e o it WP W, S TR e o, o W S e Y e S e M SOV PO, St S, e g e e
e e o e s e e e e e e o T T W s

S e e e e e e o e e

Deaths of Im- . _ ) ) ) 2
 Dorted cases g2 69 176 138 203 231 158 48

e e e e —— e
- ——— — T —— —— T . W S S a W T S S S

 Deatns of ‘In- 53 311 354 1320 1459 2899 1099 433 99 923 412 302 2176
digencus cases

e s e e . e, o . e . P, s 2 2 S P . S S b e o St . S o, e 2 s e e
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KURNOOL DISTRICT.

Monthly Plague Deaths. Population 872,055
————————————————————— (1901 Census)

Monthly
1898 1899 1900 1901 1902 1903 1904 1905 1906 1907 190& 1909 1910. ‘Dtdls

Jamwary - % o T _}” 0 Y T TooTosse
 Fevruary - 72 - - - 173 24 43 - - - - - au
Mareh _______ 6= - - 48,25 _ 14 = - __ = __ = ___-_-_103
April R R T T T 8.6 L ___ T o
Yay e -.oo-oTo. o+ r® - - o
jume - By
July - - - - - - 2 - = - - - - 2
Ve
August . A L A
ey o R T
Octover . A . .
November - - - .- & 4 @ 1 - - A
December 8 - - 2 52 45 14 - - 1 - - - 123

D T N —— - . e e et et e o e e e o e e . S e S SR e o o T S T S S o S A o i e e e e o S o o e s e T S St
s o et s e e e e it

i Total Plague
" deaths g 6 138 - 2 568 491 270 78 3 3 - - -

s o e o —— — . o " — o T T —— | T 2t W ot T S i, Bt . o et W ot S o e e o
e e e e e e s e i it s e T S S A S o S

§ Deaths or Im- : _ _ L
. Ported cases O 3 0 2 13 __E_“E‘i“f“i““________“;___; ______________
o1l Tnaig-

enous deatns 8 133 0 0 43

e e e e s e e e e 2 e e e e T T e S e T S o




CUDDAPAH DISTRICT.

Monthly Plague Deaths. Population 1,291,287
————————————————————— (1901 Census)

e e e it R et R 3 " S _§ -4 N Lo 57 SNE Lvs ) SNt OS2 TRFIY W AN S - 1= 2N

amary - T T .- - 28 4 28 - - T 3¢
peewsyy - T T Y - &4 - Y - B
March .. . - . - &L - - - - w0
april S A R t
May - - & - e 3
June S A
July - x DT 18
Awgust - - T DDA - T 34
September - - -t * - v - o T T 2
e o L S
November :*~_“:*___:__’_:____:___:___,?9___:__-_:~___:___~: _____ R A
Décember - - - —__-_t___i___—:—--—:——~—: ____ o r e ®
Total Deatns - - 1 3 33 22 11 5 - 4 3 -

e e e S M o e e S o e T o = S e o ok e Sy e S s o S . T N o e o, A o0
—— e e e T e St o S S o i s o ey

Deatns of Im-
bPorted cases - - 1 3 3 23

e e e e . e  — —a— — —" T 2t " e, T S S e ey

- Deaths of In—
digenous cases - -

e e e o o o e e e e o S e T 7 T o, S ST S0 s T S S e S
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AVANTAPUE DISTRICT:

Monthly PLdgue Deaths. Population 788,254
—————————————————————— (1901 Census)

ST M M e S s S S i S S T 1 S e . I e Y e o s T A Tt T i g e e . . T e . s ot i b S T e i T M e e ot . S o rtn ot tn e S o e T e oo o o S T . o . T e = s g e S P e e v e S s

- S S s S ST M T e S SR i e S e Yt = i e e e e e e S St TR s o Bk o Y s, S B e o St N My WY ot S o St e St e it e e e ot . S T T o S . T S T Yo~ ——— " T . DT . i oA S T o o

Jjamvary T % - 1 B 19 173 162 1 1 43 - - 513
Fobruary T X8 T - 18 34 373 168 1 - 58 - - Ble
voxeh T @ - - ¥ - 1M 3 - 1 44 - - 298
April ____,____Z;-‘_I;-~~_:;-_ﬁ3;___:,-__:;__;Ef[__,EL-_:;___:;-,_-5;__“:;~_:__-?§ ______
yay e ... - - -, s o -1 - -8
gwe S - - Y - T2
July SR ... A
August, 5 - - 1 18 69 141 - - - 16 - - 251
September 14 - _ 1 1o loa 87 - - 3 _ 4 -  _ 18
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MADRAS CTITY.

Population. 509,346.
Mcnthly Plague Deaths. 1901 Census.)
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Popvlation 2,831,280.

Monthly Plague Deaths. (1901 Census)
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MALABAR

D 187 P I CT.

Population 2,764 ,422.

(1901 Census)
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BELLAPRY DI%TRICT

Population 947,214.
Monthly ©Plague Deatns. ({1901 Census)
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vonthly Plague Deatns. Popuiation 2,207,712.
_____________________ (1901 Census)
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SLIGHTLY AFFECTED DISTRICTS.

South Arcot District.

Affected only in 19086.

Tiruvannamalal TalUug.. .. vv v. +. ve oe ve +v .. 27 Deatnhs.

Cllddalore Municipality A" . . -. . LY - s’ . e . ® . . 5 '” ‘

Chidambaram Municipallty .. .. .. .. .. .. .. .. & ¥
Total .. .. .. 87 Deaths.

—— . . ey oy e s

Death rate per miile in 1906 .. .. (.- ,02 -

Trichinopoly District.

Affected only in 1910.
256 Deatns gpread over 5 months.

Death rate per mille........ -— .01

Total 1hdigenous'rlague deaths in the remaining Districts of

the Presidency do not amount to 50 in all in the years 1895

 to 1910.



Population 5,580,000
¥onthly Plague Deaths. (1901 Cansus)
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Bangalore.
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Plague Distrivution Maps.

No.l. Average Plague Prevalence for the
13 years from 1898 to 1910
inclusive.
Nos.2 to 14. Yearly Plague Distributibn

for each year from 1898 to 1910.

gggg: Fach Blue Dot represents 1 death per.
| 10,000 of pbpulation.
Each Red Dot represents 1 death per.
lO0,000 of population. |
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MADRAS PRESIDENCY ATLAS
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