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\SECTION L.

METEOROLOGY OF THE YEAR,

1. The following summary has been abstracted from the Monthly Weather
Summary of the meteorological Deeviews for the year 1906, published by the
phesomens of the year Meteorological Department of the Government

of India.

Cheef features.—The cold weather season lasted longer than usual, and
February and March were very wet months in northern India, where the
seasonal rainfall was in very large excess.

There was a delay in the setting in of both monsoon currents over by far
- the greater part of the country, and the rainfall from June to September was in
slight defect in the field of the Bay current, but was practically normal in the
region usually served by the Arabian Sea current. The provincial departures
from the normal were not large except in the case of Mysore (24 per cent. in
excess) and Sind (31 per cent. in defect), and the rainfall of the whole country
was in defect by 1 per cent.

Weather was drier than usual in October and November, but in December
the Punjab and the Peninsula received rainfall in excess of the average, the
excess being most marked in the Peninsula.

_'?mucrr.—-'ﬁ&athef in Persia and northern India was on the whole slightly
more disturbed than is wsuval in January, but with one exception the de-
pressions travelling from the west, to which such disturbances in the winter months
are chiefly due, were weak or met with conditions unsuitable for rainfall. An
eastward travelling depression, however, which arose in Central India gave
rain in the north-east ; and a storm from the Bay, of a character wvery
unusual in January, was the cause of the only wet weather which occurred in the
south of the Peninsula. The following statement presents the average condi-
tions that existed during the month :—

(i) The geographical distribution of pressure deviated only slightly from
the normal, with tendencies to low pressure over the Peninsula,
and thence northward across the Central Provinces, Chota Nagpur
and Bihar up to the Himalayas, and to high pressure in north-
west and north-east India. The mean geographical departure
from normal for the whole area was +-"002".

(i) Maximum temperature was low in the areas of high pressure in
north-west and north-east India, and high in the areas of low
pressure; but the places were few in which the deviations
exceeded 3°. '

(iii) Minimum temperature showed the same distribution as maximum
temperature, except in the north-east, where, in Bengal, it was
practically normal, and in the east of the United Provinces, where
it was distinctly in defect.
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Fuly—Weather was on the whole less cloudy than usual, rainfall was below
the average, except in the Peninsula, and temperatures were normal over the
greater part of the country. In the north-west, however, Sind and the Punjab had
clearer skies, higher temperature and very considerably less rain than is usually
the case in July. During the month three depressions affected the weather in
the pericds from the 1st to the 4th, from the 15th to the 24th, and from the
25th to the 2gth. The first caused general and heavy rain in north-east India,
the United Provinces, Central India and parts of the Central Provinces and
Rajputana. The second depression gave an increase of rainfall over the whole of
the Peninsula and caused rain over the greater part of northern India between
Bihar and Rajputana. The third gave heavy rain from Bengal westwards to the
central parts of the country.

August.—Weather was less cloudy than usual over the greater part of
India and Burma, although at the ground level humidity was approximately
normal. Mean temperature was slightly low along the base of the Himalayas and
in the south-east of the Peninsula, owing chiefly to a defect of day temperature,
and high in parts of Rajputana and the Punjab, but elsewhere mean monthly
conditions were practically normal. Pressure was on the average high by "o31*
and its departures from normal varied from a small defect in the south to
an excess of '080” at the head of the Bay of Bengal. Winds were weak in the
Peninsula, but strong in Rajputana, the upper Sub-Himalayas and at the head
of the Bay of Bengal. Rainfall was in excess along the base of the Himalayas,
at Himalayan hill stations, and in the Peninsula, especially in the south. Inthe
belt of the country between the Sub-Himalayas and the Peninsula rainfall was
on the whole deficient. Two depressions occurred during the month, one in
Gujarat between the 24th and 2gth and the other, almost simultaneously,
travelled from the Bay of Bengal across Orissa to Rajputana, In each case
some heavy rainfall in the neighbourhood of the depressions was induced by the
conditions prevalent at the time.

September.—~Weather in the north-west and west-central parts of India was
on the average of the month slightly cooler by day and the air damper than is
usual in September ; cloud was in excess in Rajputana and over a belt of country
from Gujarat across the Central Provinces to Burma, and in defect in Bengal.
In other parts of India conditions were approximately normal. Mean menthly
pressure was low, especially in Bengal. Rainfall was light in Bengal, the Penin-
sula and Gujarat, but heavy in Burma and the area comprising the Punjab, Sind,
Rajputana and Central India.

Five depressions occurred, the first of which was already filling up at the
end of August. The second and third appeared between the 4th and the 15th
and gave wide-spread rain over nearly the whole of India; the remaining two
depressions together caused heavy rainfall between the 25th and the 3oth
in central and north-east India and in Burma,

October.~Skies were even more free from cloud than usual over a large part
of the country, although humidity was above the normal in most places. Rain-
fall was somewhat irregulary distributed : it was above normal in the interior of
Burma, the Assam Hills, the Brahmaputra Valley, Bengal, Chota Nagpur,
Mysore and south Madras, and was deficient in the remainder of the country.
The defect was greatest in the United Provinces, Berar and the central
and western districts of the Central Provinces which received hardly one-
tenth of their normal quantity. Nights were warmer than usuval in most districts,
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Northern Commanrd the admission rate rose from jo per mille in 1925 to 225
per mille, in the Western from 163 to 250 and in the Eastern from 113 to 13a.
As regards the ten Divisions the admission rates from malarial fevers (intermittent
and remittent) were highest among the troopsof the 1st (Peshawar) Division
(686 per mille of strength), the sth (Mhow) Division (349'7 per mille), and the 4th
(Quetta) Division (20%1). The rates in these three Divisions during the previous
year were 1789, 1843 1238 per mille respectively, which shows the great
increase in prevalence duling the year under review.

As regards the relatiye prevalence of malarial fevers in the different geo-
ion rates among both European and Native
troops were highest in the Indus Valley group (VII), the rates in the
Central India group (VIII) coming next and those in the Bengal-Orissa
gronp (IV) next. Finally as regards the relative prevalence of these
fevers in the different stations it may be noted that excluding the Hill stations
(in which, of course, the admissions are almost entirely on account of relapses of
infections contracted in the plains) an increased prevalence among European
troops as compared with 1905 was recorded in 42 stations and a diminished
prevalence in 25; and that, omitting stations with an average strength below
200, the highest rates were recorded among European troops in 1906 at Delhi,
Jhansi, Peshawar, Nowshera, Hyderabad (Sind), Nasirabad and Neemuch, the
rates in all these stations being above 500 per mille of strength and being
considerably higher than those of the previous year.

The number of admissions recorded under the heading remittent fever during
1906 was 240 (3'4 per mille) and the number of deaths five as compared with
161 admissions (2'3 per mille) and one death in 1905. No fewer than 178 of the
admissions during 1906 were recorded in Maymyo ; the next highest numbers in
any station were nine at Neemuch, eight at Port Blair, six at Mhow and four each
at Ambala and Saugor. In eight stations only one case occurred, in four two cases
and in four three cases. This list includes all the stations in which a case was
recorded. All the cases a: Maymyo were considered by the medical officer to be
malarial fever ; they were returned under the heading remittent fever in accord.
" ance with the character of the temperature chart. A similar remark applies

to the cases at Neemuch, Port Blair, Mhow and Ambala. Except Mhow none
of the stations at which cases of remittent fever were recorded come in the list of
stations where malarial fever was most prevalent during the year and the inconsis-
tency in the statistics of this disease from year to year shows that the return of
cases under this heading depends more upon the idiosyncracy of the medical
officer than upon any other factor. For this reason it is fortunate that the term
has been omitted from the new edition of the Nomenclature of Diseases and after
1907 it will not be used in statistical returns,

The table in the margin shows the extent to which the admissions recorded

e ——— due to simple continued fever have increased
bt during recent years, an increase which is coincident

Number Admision| with a decrease in the number of admissions recorded
L ﬂwlﬂhnﬂ', “wie. | as due to intermittent and remittent fevers. There
is no doubt that the increase is the result of a

e 25 Lo s T A .
et =| e ﬁ; change in diagnostic procedure and that in former
1504 o

108 ~| sus| 43| yearsagreat number of the cases now shown under

the heading simple continued fever would have been
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cation of such methods that the solution of the problem regarding the unity of
enteric fever will be arrived at. For this reason as well as on account of the
intrinsic importance of the subject and of the great advances lately made
in it we may deal next with the more recent work upon bacteriological methods
for the diagnosis of typhoid and paratyphoid fever, namely, the Widal test, the
search for the bacillus in the blood and the search forit in the faces and urine.

“In the early days of the use of the Griiber-Widal reaction as a means of
diagnosis the test was regarded as being strictly
specific and as a sure method of arriving at a cor-
rect diagnosis of enteric fever, but later some mistrust of its value arose.
This was due firstly to the discovery that the reaction could be obtained in
other diseases than enteric fever, especially in diseases of the biliary tract, and
secondly to the discovery that sera from some patients suffering from enteric fever
agglutinate not only the Eberth-Gaffky bacillus but also a number of other bagcilli
allied to, butnot identical with it, and that conversely sera from some patients
infected with these allied bacilli agglutinate not only the infecting bacillus but
also the Eberth-Gaffky bacillus. The first problem is dealt with in a recent paper
by Gaehtgens'. Of 842 cases in which an unequivocally positive result for the
typhoid bacillus was obtained 829 were alterwards shown to be cases of true
typhoid fever, 3 were tuberculosis, 3 jaundice, 2 cholecystitis, 1 disease of the
liver, 1 sepsis due to infection with 5. co/i and 3 were ill-defined fever. Thus six of
the ten cases in which a definite diagnosis of a disease distinct from typhoid fever
was made were cases of disease in connection with the biliary passages and in
view of the fact, now well recognised, that after an attack of typhoid fever the
bacilli can persist {or years in the biliary tract and set up morbid lesions there, it
was very probable that these patients had suffered previously from attacks of
typhoid fever. Christian® reports a case of the same nature. A patient aged 42
was admitted into hospital with deep jaundice and marked tenderness in the
region of the gall-bladder. His blood serum agglutinated the typhoid bacillus ina
dilution of 1 in 50 in 20 minutes and it was ascertained that he had suffered
from typhoid fever 7 years previously. The patient died and from the fluid in the
gall-bladder and from a gallstone the typhoid bacillus was cultivated, but no typhoid
lesions were found in the intestine. The positive reactions in the three cases
diagnosed as tuberculosis were also considered by Gaehtgens to be due to the
patients having previously suffered from typhoid fever, and in this connection it
has to be remembered that the Widal reaction has been observed to persist for
" many years, and that even in the absence of a history of typhoid fever a patient
may harbour the bacillus, French and Louisson® report several cases in which the
reaction persisted for eight years, and Gaehtgens observed cases in which it
could be obtained ten, thirty, and even 35 years after an attack of typhoid
fever, The positive result in the case of infection by the coli bacillus is to
be explained on the hypothesis that it was a group reaction and it is in the
interpretation of such reactions that most difficulty arises in connection with the
test. The phenomenon of co-agglutination or group-agglutination, which is
defined as the agglutinating action of a serum specific for one bacillus upon a
bacillus of another species, became known in the first place chiefly through the
work of Griiber and Durham, Gilbert and Fournier and Achard and Bensaude.
In clinical work it is important chiefly on account of the confusion which it causes
in the diagnosis between typhoid and paratyphoid fever. Widal and Sicard
added to our knowledge considerably when they showed that the serum of a

The Widal test.
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patient suffering from typhoid fever agplutinated the paratyphoid bacillus only
in dilutions much lower than those in which the typhoid bacillus is agglutinated,
for it became apparent that it is not so much the actual reaction which is specific
as the degree of dilution in which the reaction occurs. Later researches by
Sacquépée’, Drigalski®, Conradi and Jirgens’, Schottmiiller® and others showed
that even this restriction is not in all cases sufficient, for it was proved firstly
that in some paratyphoid infections the blood serum agglutinates the typhoid
bacillus in dilutions from 1 in 100 to 1 in 500 and even to a degree equal to that
‘in which the infecting bacillus is agglutinated, and secendly that in some
typhoid infections the serum agglutinates paratyphoid bacilli in dilutions higher
than those in which the typhoid bacillus is agglutinated. The conclusion to
which these observations led was that the agglutination test, while it sufficed
to separate infections due to the typhoid bacillus from those caused by erganisms
such as the pneumococcus and the staphylococci, was of value only as a test
of infection by one or more bacilli of a group belonging to the same family.
Fortunately this inference is not altogether true. Complete discussions on the
problem will be found in recent papers by Abrami®and by Sacquépée and Chevrel™
whose chief conclusions may be briefly summarized here. Abrami found that when
the phenomenon of co-agglutination is studied in detail it is apparent that the fre-
quency of its occurrence is very variable and that there are great differences
in the degrees of dilution in which the chief and the secondary agglutinations
occur as well as in the time of their appearance and above all in their doration
of persistence. In his opinion sera with which the phenomenon of co-agglu-
tination can be obtained contain several agglutinins of which one exercises a
constant and specific action on the infecting bacillus while the action of the
others is irregular, does not follow the same curve as does the specific agglu-
tinin, and is not lasting. Thus, when the test is carried out with proper precaus
tions at frequent intervals and especially if in a doubtful case the curves
of the chief and of the secondary agglutination are mapped out for some
days, it isalways possible to ascertain which bacillus is the infecting one.
Sacquépée and Chevrel sum up their conclusions as follows: ** When a human
serum agglutinates the bacillus of Eberth more markedly than the para-
typhoid bacilli the case is not one of paratyphoid fever ; and if the diagnosis
rests between this disease and typhoid fever the conclusion is in favour of the
latter disease.” They consider, however, that the coriverse of this statement does
not hold good and state that when a human serum agglutinates a paratyphoid
bacillus more markedly than the typhoid bacillus, one cannot conclude that the .
case is one of paratyphoid infection ; the disease may be typhoid fever, paratyphoid
fever or meat poisoning,

On the whole we may conclude that, at any rate as regards typhoid
fever, a positive result with the Widal test when proper precautions have been
taken is of great value. This is apparent also from the frequent and successful
use of the test which'is made in'laboratories. Klinger's report” of the researches
made in the Strasburg bacteriological institute shows that of 605 cases of typhoid
fever a positive result by the Widal test was obtained in 404 or 81°7 per cent. The
percentage of cases in which'the isolation of the bacilli from the blood was success-
ful was 48, from the stools 38 and from the urine g'g. Plass™ reports that in the
clinical laboratory at Gottingen a positive result at the first examinations of gz
cases was obtained in67 or 72'8 per cent. Neumann® reports that in the bacterio-
logical mstitute of the University of Heidelberg, 226 blood specimens for Widal's



“European Army.) 'WITH THE GOVERNMENT OF INDIA FOR 1906. 21

reaction were examined during 1906, the percentage of positive results being 34'5
:as compared with a percentage of 5°5 of successful results in the search for the
typhoid bacillus in the urine and fzeces and of 9°8 in the search for this bacillusin
theblood. According to Brion and Kayser' the test fails during the third week of
typhoid féever in only 3 per cent. of cases, A list of articles dealing with the
:methods of carrying out the test employed by different workers will be found at
ithe end of this section', but.beyond saying that all who have worked at the sub-
ject insist upon the necessity of precautions being taken to avoid errors due to
spontaneous agglutination, to agglutination by normal sera, to agglutination by
‘non-specific sera, and to agglutination by sera the agglutinating power of which
is wvery strong, it does not seem .necessary to summarize these articles here.
The experiments of the committee of investigation in India are of importance in
wegard to the errors due to agglutination by normal sera. In order to ascertain
the limit of dilution above which agglutination of typhoid bacilli is of significance
in India they carried out the Widal test with the blood of a large number of
-healthy European and Native soldiers and with that of a number of healthy native
.children. The results showed that as regards both Europeans and Natives, a
Jpositive reaction in a dilution of 1 in 40 cannot alone be regarded as evidence of
san infection with the typhoid bacillus, and that agglutination in a low dilution is
iof less significance in Natives than in Europeans so that in performing the test
\with the blood of people of the former class high dilutions must be used.

Inview of the difficulties which sometimes arise from the presence of
co-agglutinins it might be hoped that the procedure of Castellani (saturation
of the agglutinins) would be valuable., Jirgens and Rieux and Sacquépée have
shown that in experimental typhoid or paratyphoid sera saturation with the
specific bacillus absorbs all the agglutinins, while saturation with the secondary
‘bacillus prevents the phenomenon of co-agglutination while the specific agglu-
tinin remains unchanged. Unfortunately the results are much less certain when
human sera are used and the value of the method in clinical work is doubtful
(Rieux and Sacquépée)™.

Among bacteriological methods of diagnosis the one which, on account of

itsirapidity, its ease of execution and its accuracy
ﬁ'm"“‘ bacillus i the ¢ present takes the first place is the search for

the bacillus in the blood. For a long time,
.despite the good results obtained by Castellani, Schottmilllerand many others,
the difficulty of overcoming the bactericidal action of the blood serum prevented
«the method being largely used as a diagnostic measure, and it was not until
.Conradi discovered that bile arrests the bactericidal action and is a good medium
for the cultivation of the typhoid and paratyphoid bacilli, that the research became
ssufficiently simple for general use. Conradi's medium * consists of go c.c. of ax-bile,
o gramms of peptone and 10 c. c.of giyc&nn& This mixtore is sterilized and
spoured into tubes holding from:2 to-3 c.c. The blood is taken from a vein or
from the lobe of the ear and immediately transferred to tubes containing the
liquid medium, the proportion of blood to liquid being as i : 3. After the blood
and the medium have been mixed togm.her the tubes are kept in an incubator at
47°C for 16 to 32 hours and the culture is then plated on the Drigalski:Conradi
medium, “The bacilli are dfterwards identified by the usual tests. Since this
_method has been used the percentage of positive results in the search for the
‘bacillus-in the blood has been much larger than before. Coleman®reports that of
234 examinations made in the first week of the disease 200 or Bg per cent. were
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64. Lack of sufficient accommodation is a serious defect in the majority of jails
in this administration, and there was over-crowding
Sl during a part or the whole of 1506 in 28 of the
35 jails. Many of the jails are badly situated in the centre of a town or bazaar
and * site over-crowding " is a defect commonly reported. There are still some
sleeping barracks in which there are four rows of beds and more than one
in which there are six rows. The medical officer of the Purneah jail reports thatin
the wards of this jail nine prisoners sleep between two ventilating openings. Many
improvements, however, were effected during the year under review, and many
others are in progress. A new Presidency jail for Europeans and Natives is being
built at Calcutta; the ventilation of the wards in the Midnapore eentral jail is being
improved ata cost of more than a lakh of rupees ; the areas of the jails at Balasore,
Bankipore aad Arrah have been, or are being, extended; new segregation wards
have been added to the jails at Puri and Darjeeling, a new hospital to the
Monghyr jail and new wards to the hospital of the Jessore jail; improvements
to wards and worksheds are in progress in the Krishnagar jail; and schemes are
in hand for more buildings to relieve over-crowding or for additional hospital
and other accommodation or for improving the ventilation of barracks in the jails
at Alipore, Purneah, Cuttack, Purulia and Ranchi.

The mean daily population of the jails in 1906 was considerably higher than
in 1905, but while the rate of admission into hespital rose from g933'5 per 1,000
m 1905 to 10088 per 1,000 in 1906, the death rate fell from 24791 to 2336 per
|,mu The principal causes of admission into hospital were intermittent fever
(32778 per cent. of all admissions), dysentery (18'35g) and diarrheea (8:41); and
the principal causes of death, dysentery (24'5 per cent. of all deaths), tubercle of
~ the lungs (18'4) and pneumonia (12°7). Intermittent fever was respopsible for an
admission rate of 5307 per 1,000 as compared with a rate of 2007 in 1503, but
there were only 12 deaths among 4,013 cases ("24 per cent.) as compared with
29 deaths among 4,120 cases (‘g5 per cent.) in 1905,  This reduction in case-
mortality may have been due in part, as the Inspector-General thinks, to
the use of quinine as a prophylactic, or it may’ have been due to more
careful diagnosis; the latter explanation seems the more probable for there
is no indication that the prophylactic administration of quinine was carried out
more stringently in 1906 than in the previous year ;and an examination of the post-
wmorfem records shows that even in the year under review malarial fever was not
the cause of death of all patients whose diseases had been returned under this
heading; in at least one instance the cause of death was very probably kala azar
and in another it was possibly tuberculosis. Quinine was issued as a prophy-
lactic in all jails and the Inspector-General remarks that ** a majority of medical
officers report favourably onit . Dysentery was responsible for an admission
rate of 1876 per 1,000 and a death rate of 572 per 1,000 as compared with
rates of 1964 and 656 per 1,000, respectively, in 1go5. There was considerable
over-crowding during the greater part of the year in some or all of the barracks of
the five jails in which the highest admission rates on account of this disease were
recorded, and all are more or less defective structurally,  Tubercle of the lungs
caused 275 admissions into hospital and 64 deaths as compared with 192
admissions and 5g deaths in 1go5. The rate of admission into hospital
has increased considerably during recent years, and although the death rate
remains about the same there has been a steady reduction from yearto year in
the case-mortality. In &ll probability this does not mean that the prevalence









68 ANNUAL REPORT OF THE SANITARY COMMISSIONER [Section IV,

cholera occurred during the year and only six cases of plague (two of which were
fatal) and seven of small-pox.

68. In the jails of this administration there is accommodation for 1,51 5 prisoners
of all classes, but although the average strength
of the jail population during 1906 was only 1,300
(as compared with 1,314 during 1905) there was over-crowding !n_the Peshawar
jail for 201 days, in the Bannu jail for 191 days, inthe Kohat jail for 100 days
and in the Abbottabad jail for g4 days. The year was an unhealthy one and the
rates of sickness and mortality among the prisoners were cpnsiderably higher than
they have been for many years. Intermittent fever caused 55'25 per cent. of the
total admissions into hospital, the admission rate being higher than in any year since
1897. Quinine was issued as a prophylactic and the fact that it did not appear
to have much effect in warding off attacks may have been due, in the Inspector-
General's opinion, to its administration not having been begun sufficiently early
in the malarial season. Dysentery caused 102 admissions into hospital as com-
pared with 6o in 1905, tubercle of the lungs 10 as compared with five, and
pneumonia 31 as compared with 18, Influenza was prevalent in the Peshawar
jail and accounted for 38 admissions into hospital and seven deaths.

Morth - West Frontier Province.

69. The average strength of the jail population fell from 3,547 in 1905 t0 3,320
in 1go6, but there was occasional over-crowding
mostly in the under-trial wards, in eight jails.
The admission, constantly sick, and death rates all fell, the death rate, which
was 1382 per thousand, being lower than that recorded in any other ad-
ministration during 1906, Intermittent fever, abscesses, dysentery, anddiarrheea
were the principal causes of admission into hospital, and dysentery, tubercle of the
lungs and pneumonia the principal causes of death. Intermittent, fever caused
3400 per cent. of the total admissions from all causes. The Inspector-General
reports that quinine is used as a prophylactic in some jails, but not in others.
Dysentery caused 7 deaths, tubercle of the lungs 6 and pneumonia 4.
In the Central jail at Jubbulpore there was no admission into hospital for
dysentery or for diarrheea during the year. In all the jails diarrhcea caused 113

admissions into hospital and one death, compared with 128 admissions and
one death in 1903,

Central Provioces and Berar.

=0, The daily average strength, which was 9,320 in 1904 and 10,147 in 1gos,

i increased m 1gob to 10,428. The admission

! rate fell from 469 to 4157 per mille, and the
constantly sick rate from 19 to 18 per mille, but the death rate rose from 1587 per
mille in 1905 to the comparatively high figure of 21°77 per mille in 19a6.
This was due mainly to the occurrence of cholera, the death rate from which
was higher than inany year since 1897. This disease attacked the prisoners
in eight jails and caused in all 82 admissions into hospital and 45 deaths.
There were 25 cases with 12 deaths at the Coimbatore central jail, 2o cases
with 6 deaths at the Madura jail, 13 cases with 11 deaths at the Russelkonda jai|
and 12 cases with 6 deaths at the Rajahmundry central jail. [Inat least one
mstance the disease was introduced into a jail, not by newly admitted prisoners,
but by warders or other jail officials who had visited infected areas, and the
Inspector-General draws attention to the advisability of limiting the movements of
warders during times of epidemic. The water-supply of the Rajahmundry
central jail is apparently faulty and the Inspector-General reports thag it be-
comes polluted periodically. Dysentery which caused 18°72 per cent. of the total
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are registered being due to the inclusion of 2,614,487 persons in Upper Burma
among whom births are not at present registered. The number of deaths regis-
tered during 1906 was 7,852,330 compared with 8,117,771in 1905, and the death
rate fell from 3596 per thousand in that year to 3473, the decrease being due
to the great decline in the mortality from plague, while the mean for the quin=-
quennium ending 1903, was 32°g1. The fall inthe general death rate was, how-
ever, due to lessened mortality in the more populous provinces of Northern India ;
in Madras, Bombay, Burma, the Central Provinces and Berar, the North-West
Frontier Province and Coorg the death rates of 1906 were higher than those of
1gos. The highest death rates were 453°47 per thousand in the Central Provinces
and Berar and 39'07 in the United Provinces, and the lowest 27°15in Lower Burma,
a7'4 in Madras, and 26'22 in Upper Burma. In every province except Bengal
and Eastern Bengal and Assam, the urban mortality was higher than the rural,

The greatest mortality occurred in October, November and December and
the least in February and March. In most provinces the male death rates were
higher than the female death rates, but the United Provinces, the Punjab, the
North-West Frontier Province, Ajmer-Merwara and Coorg were exceptions to
the general rule.

Male infants died at the rate of 2a8'30 per thousand borm and female
infants at the rate of 217'52, compared with rates of a31*11 and 215'72 in
1505. In the provinces the highest male infantile mortatily was 317's, per
thousand born, in Ajmer-Merwara and 292°16 in the Central Provinces and Berar,
and the lowest 205°g in Eastern Bengal and Assam and zoo0'c in Madras,
The same positions are taken by these provinces in respect of female
infantile mortality, the highest rates were 317°g and 266'35 per thousand born in
Ajmer-Merwara and the Central Provinces and Berar, and the lowest 187'7 in.
Eastern Bengal and Assam and 182°1 in Madras. In all provinces except Coorg,
as we have seen, the birth rates of males were higher than the birth rates of
females, but in the United Provinces, the Punjab, the North-West Frontier
Province and Ajmer-Merwara, the death rates of female infants were higher than
the death rates of male infants.

Cholera was present in every province except the North-West Frontier Pro-
vince, and was severe in Madras (death rate 3'g), Bengal (3'81), Eastern Bengal
and Assam (3'63), the Central Provinces and Berar (3'26), the United Provin-
ces (3'14) and Bombay (2°50). Small-pox was more widespread than in 1go3 and
the death rates were upwards of 5 per thousand in seven provinces, the highest being
1"42 in Lower Burma, 1°30 in Coorg, *83 in the Central Provinces and Berar and
‘8 in Madras, Plague was much less prevalent than in 1903, and although no pro-
vince except Coorg, escaped altogether, the death rates in Eastern Bengal and
Assam (‘coz2), Madras (‘03), and the North-West Frontier Province (‘oz) were
low, and the rates in the Punjab (4°56), Bombay (2'79), the United Provinces
(1°46) and Ajmer-Merwara (*14) were much lower than in 1305. In Upper Burma,
however, the plague death rate rose from ‘2z to 1'17. The fever death rates
were considerably higher than in the previous year in all provinces except Bengal
and Eastern Bengal and Assam, and the death rates from dysentery and diarrhcea
were nearly everywhere greater. Respiratory diseases continue to be very
badly registered and the only rates over 1 per 1,000 were 328 in Bombay,
2'48 in the Punjab and 1°40 in the Central Provinces and Berar, in all of which
plague was severe.
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78, The first three months of the year were unusually wet and cold, the
rainfall in February being extraordinarily heavy
PR and continuous. In April and May the rainfall
was less than usual. The south-west monsoon was established aboat the middle
of June, but the rainfall was irregularly distributed and except in Bihar was
in defect. In consequence of this irregularity, agricultural produce was
below normal in most of the districts, and even in districts such as Gaya and
Bhagulpur where the harvests were fairly good, the supply of fcod grains was
depleted on account of the demand in Eastern Bengal where there was great
scarcity. These conditions following the bad harvests of recent years raised the
prices of food, and during the last six months of the year in many places prices
were nearly twice as high as usual.

There was a considerable decrease in the number of births recorded as
compared with 1903, the total falling from 1,973,301 in that year to 1,885,723,
and the birth rate fell from 39°50 per thousand, the mean of the previous five
years and 39'55 in 1905 to 37'32 in 1906. The birth rate was over 43 per
thousand in five districts, namely, Palamau 5506, Hazaribagh 48935, Gaya
47'15, Ranchi 4637, and Sambalpur 45'05 ; and it was under 30 per thousand
in three, namely, Burdwan 29'61, Hooghly 28'93 and Calcutta 17'79. [In four
towns, Sahibganj (61°92), Katihar (60°37), Jamalpur (50°34) and Kurseong the
birth rates were over 50 per thousand; at the other end of the scale was South
Barrackpore with a rate of 4's0. In many of the towns exceptionally low
birth rates are due to the small numbers of females among the populations. The
mean percentage of male to female births was 105, the percentagesin the dis-
tricts ranging from 111 in Howrahto 100 in Manbhum.

The number of deaths recorded during the year was 1,823,243, or 99,126
fewer than in 1905, and the death rate was 3608 per thousand compared with
38'53in 1905 and a mean of 3415 in the previous five years, the fall in the
death rate of 1906 being due to a decline in the mortality from plague and the
diseases grouped under the heading **fevers.” In the districts, the highest death
rates were 47°'51 in Patna, where plague (9715) was severe ; 47°48 in Purnea,
where the death rates from fever (35'97) and cholera (9°37) were very high, and
4304in Bhagalpur where also the mortality from cholera (8'23) and fever (28'g2)
was excessive. In rural areas the mean death rate was 36'15 compared with
35'03 in the towns in which the rates ranged from 74'13 in Monghyr to 7'97 in
Ulubaria,

Among Hindus and Muhammadans the death rates were, respectively, 1663
and 3613 per thousand, among Buddhists and " other classes " 32°56 and 30'93,
and among Christians 23°38.

Male and female infants died at the rates of 214’1 and 1981 per thousand
born, respectively ; and boys and girls over one year and under five years of
age died at the rates of 58'12 and 51°25 per thousand of the census population.
Although the male and female death rates approached each other closely in the
age periods 15-20 and 20-30, the male-rates were the hlghl:r in every age period,
the general male death rate being, 37°91 and the female g4 28.

79. The experiment of employing a professional agency in a selected area to
Rikleii i by i b Aoy ascertain the actual causes of the deaths
registered, referred to on page g7 of this

report for 1905, was begun in the Galsi fhana of the Burdwan District in Bengal
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The mean percentage of male to female births throughout the province was
107, the extremes in the districts being 120 in Bogra and 102 in Lakhimpur.

The number of deaths registered was 944,335 equal to a death rate of 31'67
per thousand which is 3°39 less than the rate of 1905 and almost exactly the same
as the quinquennial mean, The highest district death rates were 4888 in Goalpara,
where 3580 per thousand deaths were ascribed to fever and 645 to cholera,
4T 84 in Darrang, where the cholera death rate was 16°76 per thousand, and 4484
in Dinajpur, where all but 3°62 per thousand of the deaths were recorded under
the heading “fever’. The lowest rates were 2560, 25'53 and 2322 registered
respectively, in Mymensingh, Pabna and Sylhet. Inrural areas the mean death
rate was 31'83 compared with 2415 in the towns, among which the highest rates
were 85'79, registered in Mangaldai, a village in which more than half the deaths
were due to cholera ; 56'31 in Barpeta, where a death rate of 33700 was due to
the occurrence of small-pox among a community that have religious objections to
vaccination ; and 4794 in the small town of Jorhat, where besides an exceptionally
high death rate under the heading ‘all other causes;’ cholera and bowel com-
plaints gave rise to death.rates of 5°51 and 586 per mille, respectively. The
lowest rates were 10'go in Pabna, 7'39 in Sirajganj and 5'73 in Jhalakati.

The highest death rate was 49'69 among * other classes.’ Hindus came
next with 32°36, then Muhammadans 30'65, then Christians 23°91 and lastly
Buddhists, 23'12 ; the vast majority of the Buddhists in the province live in the
Chittagong district where the recorded death rate among them was only 16,

Male infants died at the rate of 205'g and female infants at the rate of 137'7
per thousand born, respectively ; and boys and girls over one year and under five
years of age at the rates of 4568 and 38'76. At all age periods, except the
three between 15 and 40, the male death rates were the higher, the general rates
being 32°'59 and 30°71 among males and females, respectively.

81. The mean annual strength of the coolies employed on tea gardens in

Assam during the twelve months ending the joth

o i June 1907 was 680,772, showing an increase in the

13 months of g,Bag Of the total labour force 38'75 per cent. was employed in

the Surma Valley and 61°25 per cent. in the Assam Valley, the distribution ap-

proximating closely to that of the preceding year. The birth rate showed a

decrease being 283 per thousand of the total population and 01°8 per thousand

of the adult female population against 29'2 and g4'7 per thousand, respectively,

in 1905-05. These rates compare unfavourably with the corresponding provin-
cial ratios of 3738 and 122'7.

The registered death-rate was 23'0 per mille compared with 240 in the
preceding year, the total number of deaths being 15,007. The principal causes of
deaths were dysentery (2,769), malarial fever (2,204), diseases of the respiratory
organs (1,805), anchylastomiasis (1,668) diarrhcea (1,628), and cholera (1,164).

The death rate among coclies from all recruiting areas except Madras
showed a slight decrease. The mortality among coolies from that province
increased from 2664 to 30"88.

The number of unhealthy gardens, 7., those with a death rate of over jo
per mille, was 8 out of a total of 748, against 10 out of a total of 757 in the

previous year.
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The deaths registered numbered 67,149 or 13,822 more than in 1905,
and the deathrate was 337 per thousand compared with 26'8 in 1905 and
a quinquennial mean of 25'6. The autumn was very unhealthy, the monthly
death rates reaching 516 and 5'80 per mille in November and December,
respectively. In the districts the death rates ranged from 442 in Dera Ismail
Khan to 319 in Peshawar and in Hazara. In rural areas the mean death
rate was 33°50, compared with 36'28 in the towns, among which exceptionally
high rates were recorded in Buffa, 52'21, of which 36'14 were attributed to
fevers, in Haripur, 50'91, of which ¢'14 were registered as due to respiratory
diseases, and in Lakki, 47°14.

The Muhammadan death rate was 34°35 compared with a rate of 27'84 among
the Hindus who number about one-fifteenth of the population. .

Male infants died at the rate of 2245 per thousand born during the year and
female infants at the rate of 2247 ; and boys and girls between the ages of one
year and five years died at the rates of 67°02 and 7282 per thousand of the census
populations at those ages. At all age periods the female death rates were higher
than the male death rates, the general rates of the sexes being 317 among males
and 360 among females.

8s. The drought in the last quarter of 1903 followed by heavy showers and
hail in February caused some damage to the »abs
crops ; but the monsoon broke early in June and
the abundant well distributed rainfall ensured a good supply of food grains. The
heavy rainfall, however, was followed by an unhealthy autumn, and mortality was
high in August, September and October.

Ceatral Provinces and Berar.

The number of births registered was 614,616, and the birth rate was 51772
per thousand, compared with 54°02 in 1905 and a five years average of 45'83. In
three districts the rates were 6o per cent. or over, namely, Betul 62°78, Nimar
60°46 and Chhindwara 6o'o, and in only one district, Jubbulpore, 44791, was the
rate below 45. [In rural areas the mean birth rate was 52°94 compared with 41°13
in the towns, the rural rate being the higherin every district except Amraoti.
The provincial percentage of male to female births was 10452, the extremes
being 109°58 in the Burhanpur and 102'66 in the newly formed district of Drug,

The registered deaths totalled 516,613, and the death rate was 43°47 per
thousand compared with 37'21 inthe previous year and 31°33 the quinquennial
mean. [n the districts the death rates ranged from 64 38 in Yeotmal to 900 in
Raipur, the mean death rate in rural areas being 43'71 compared with so'ot in the
towns. Among the latter the enormous death-rate of 220°59 per thousand was
registered in a small town in the Nagpur district called Kalmeshwar, where more
than 12 per cent. of the inhabitants died of plague and more than one per cent.
from cholera. The two next highest urban death rates were registered in the
same district, in Saoner 13313 and Kamptee 9555, in both of which plague
Was Very severe. :

The death rate of male infants was 29216 and of female infants 26635 per
thousand born, respectively. The general death-rate among males was 5558 per
thousand compared with 41°41 per thousand among females.

86. The number of births registered was 1,125,978 or 50,3278 fewer thanin 1905,
Mairss. and the birth rateof 1906 was 30'g per thousand

compared with 32'0 in 1go5 and 294, the quin-

quennial mean. Among the districts the rates ranged from 37'6 in South Canara
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102. Inthe Bombay Presidency there were recorded as due to cholera 46,119
deaths, equal to a ratio of 2'50 per mille of popula-
tion, as compared with 35,305 deaths or a ratio of
*ag per mille in 1905, The mortality in 1906 has been exceeded twice only
during the last twenty years, namely, in 1897 and 1900, both of which were years
of famine. Of the 25 districts, all except Kaira were more or less affected, the
highest death rates from this disease being recorded in Colaba (761 per mille of
population), Poona (6°54), Nasik (5'34), and Thana (5'25). No death was
reported to have occurred during January, and the highest mortality occurred
during April and May when there were recorded 11,047 and 10,862 deaths,
respectively.

Cholern In the Bombay Presidency.

Deaths from cholera were recorded in 42 of the 56 town circles in the
Presidency, as compared with 11 in 1gog; the highest rates per mille being
1693 in Nasik, 12°79 in Wai (Satara), 9'45 in Athni (Belgaum), 841 in Ahmed-
nagar, 837 in Junnar (Poona) and 830 in Pandharpur (Sholapur). In the City
of Bombay 1,223 deaths were recorded as compared with 25 in the previous
YEars

The provincial Sanitary ‘Commissioner reports that the outbreak in the
western registration district was traced to the use of water from a pool which
is the chief source of water-supply fora large number of the high caste inhabi-
tants of Nasik, The water of this pool is also largely used by pilgrims and the
place is regarJed as sacred. Arrargements were made to have the infected pool
emptied and cleaned out, butit is reported that as soon as the work was begun
numbers of priests and Brahmins " dr:we the wﬂrkmen away and refused to allow
any interference with the sacred spot.”

103. In Lower Burma during 1906 there were record=d as due to cholera 5,529

st i s r.i_eaths, equal to a mti_u of *gg per mille of popula-

tion, as compared with 3,511 deaths or 63per

mille from the same cause in 1905, Deaths from cholera were recorded during

each month of the year, but the highest number occurred in July and the lowest

number in November, The highest death rates per mille of population recorded in

districts were 591 (1,417 deaths) in Thayetmyo, 2°36 (658 deaths) in Maubin

and 2'27 (1,100 deaths) in Henzada; in towns the highest death rates were

20°48 in Zalun, 8 84in Yandoon, 8'33 in Toungoo, 7'74in Lamyethna and 717
in Danubyu,

In Upper Burina the total number of deaths recorded as due to cholera
during 1996 was 2,343, equal to a ratio of *8o per mille of population, as com-
pared with 1,836 or “63 per mille from the same cause in 1go5. The disease
prevailed in every district. The highest number of deaths occurred in August
and the lowsst in  February., [n districts the highest death rates per mille of
population recorded were 1°95 (636 deaths) in Mandalay, 145 (363 deaths)
in Meiktila, and 1°43 (4,040 deaths) in Sagaing ; in towns the highest death rates
were 10°17 in Monywa, 6'80 in Meiktila and 6'22 in Sagaing.

104. In Ajmer-Merwara 284 deaths from cholera were recorded during 1905,

P T T giving a ratio of ‘6o per mille of population,
During the three preceding years no death froms
this disease had been recorded.
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105. In Coorg ten deaths from cholera—one in October and nine in Decem-
ber—were reported during the year, This small

Chelerain Coorg. province had been free from the disease during the

four preceding years,

106. From the marginal statement in the first paragraph of this section it will
Smal Table I of Appendix be seen that in British territory in India the death
B twSechion Vi ratio per 1,000 of population frnm small-pox rose
from ‘31 in 1905 to 48 in 1906, The mean ratio for the quinquennial period
irom 1901-05 was "33 per mille. The total number of deaths recorded from
this disease during 1905 was 109,583 against 70,962 in 1go5 and 55,232
in 1904, The death rat=s during 1906 were higher than in 1905 in all provinces
except the Bombay Presidzncy and Ajmer-Merwara, the increase being greatest
in Bengal, the United Provinces, the Punjab, the North-West Frontier Province,
Lower Burma and Coorg. The small-pox mortality recorded in towns was twice
as high as that in rural areas ; and the deaths of children under ten years of age
-amaunted to 63 39 per cent. of the total number of deaths from this cause.

In Bengal the number of deaths from small-pox rose from 7,213 (‘14 per
mille) in 1905 to 22,206 (43 per mille) in 1906; the mean death ratio during the
quinquennial period ending 1905 was ‘49 per mille. With the exception of
Champarun, Darbhanga, Muzaffarpur and Singhbhum there wasa marked rise
during 1996 in the mortality from this cause in every district. Among the districts
with the highest mortality, Puri stood first with a dzath rate of 435 per mille of
population, followed by Calcutta with 342 and Howrah with 1°63 per mille,
respectively, A scheme for increasing the number of vaccinators in Puri has
received the sanction of the local Government. In towns 4,438 deaths and
in rural areas 17,768 deaths from small-pox were registered as compared with
only 709 and 6,504, respectively, during the previous year. The Civil Surgeon of
Burdwan states that in the rural areas of this district the Muhammadans suffered
most, and he attributes this to their religious principles which enjoin them to
visit patients of their own class suffering from small-pox and prevent the evacua-
tion of infected houses.

In Eastern Bengal and Assam during 1906, small-pox was responsible for
6,972 deaths, equal to a death rate per mille of 23 against 4,723 deaths and a
ratio of 15 per mille in 1905, The highest rates per mille of population in
districts were reported from Kamrup (3°08), Darrang (1°30), and Goalpara (1°24)s
In towns the highest death rate (33'09) was recorded in Barpeta, the head-quar-
ters of the Mahaparushiyas, among whom, it is said, small-pox is always prevalent
because, on religious grounds, they object to vaceination.

In the United Provinces 13,202 deaths were attributed to small-pox in 1906
as compared with 3,273 in 1903 and 6,998 in 1904, the corresponding rates
being 28, "o7 and 15 per mille of population. The average rate for the quin-
quennial period was ‘16. Garhwal was the only district which was practically free
from this disease during the year, the number of deaths recorded being four.
The highest death rate in districts (2'66 per mille) was again recorded in Jhansi,
and the next highest in Rai Bareli (2'02) and Jalaun (1'85). No death from
small-pox was recorded in 35 of the 106 towns with a population of 10,000 and
upwards, while in 50 the number did not exceed ten.
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In the Punjab, 13,239 deaths from small-pox, equal to a ratio of 066 per
mille of population, were registered during the year, as compared with 4,723
deaths and a ratio of 0'23 in 19035, and 0'48 the mean ratio during the preceding
quinquennium. A death or deaths were recorded during 1906 in 4,252 of the
32,834 towns and villages in the province. Vaccination is compulsory in 26
towns and the death rate from small-pox in these was 1°25 per mille :in the towns
where vaccination is not compulsory it was 1°58 per mille,

In the North-West Frontier Province the number of deaths recorded as due
to small-pox rose from 57t ('29 per mille) in 1905 to 1,127 ('57 per mille) in
1906, Of the deaths recorded in 1906 no fewer than 1,071 were of children
under ten years of age. The greatest number of deaths were recorded in
December and the fewest in October. In the Peshawar district g6g deaths were
recorded, in the Hazara district 71 and in the Kohat and Dera Ismail Khan
districts 43 each, while in the Bannu district only one death was recorded. It
is nateworthy that in the city of Peshawar—now the only town of any importance
in the Province where vaccination is not compulsory—the death rate was 406
per mille of pepulation, as compared with 007, o'10, and 17, in the towns of
Dera Ismail Khan, Bannu and Kohat, respectively.

In the Central Provinces and Berar there were 9,889 deaths from small-pox
recorded during the year and of these 7,580 were of children under ten years of
age. [In the previous year 8,364 deaths from small-pox were recorded. In the
year under review the disease was, as usual, chiefly prevalent during the hot
season. Measles and chicken-pox were also prevalent during the same months
and the provincial Sanitary Commissioner states that the reporting agents are
apt to confuse the three diseases. The existence of plague is said to have
interfered with the work of vaccination during recent years.

In Burma there was an increase in the prevalence of small-pox during the
year, the total number of deaths recorded being 8,540 against 6,161 in 1903,
Lower Burma was chiefly affected, 7,003 deaths, equal to a death rate of 142
per mille of the population, being recorded against 5,623 deaths and a rate of
1’01 in 1g05. In Upper Burma the increase was very slight, there having been
637 deaths recorded, equal to a death rate of *22 per mille of the population,
against 538 and a rate of *18 in 1905, The highest death rates were recorded
in the Rangoon, Bassein and Hanthawaddy districts, all in Lower Burma.

In the Madras Presidency the number of deaths recorded as due to small-
pox in 1906 was 29,840 ('8 per mille of population) against 18,540 (5 per mille)
in 1gos. A death or deaths from the disease were registered in every district
and in all except ten of the 61 municipal towns. The death rate in towns was
somewhat higher than that in rural areas.

In the Bombay Presidency the number of deaths from small-pox recorded
during 1506 was only 4,063 (‘22 per mille of population) as compared with 16,985
(92 per mille) in the previous year. Deaths were reported from 225 of the 287
registration circles in the Presidency, but the disease was especially prevalent
only in the southern registration and Karachi districts where 1,395 and 308
deaths respectively were recorded, The months of greatest prevalence were
March and April. Of the total number of deaths recorded about 64 per cent.
cccurred among children under ten years of age.

In Ajmer-Merwara 271 deaths (*57 per mille) from small-pox were recorded
during 1906 as compared with 277 ('38 per mille) in 1905. In Coorg the number
of deaths reported as due to this disease was 234 against 133 in the previous year.
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107. The year 1906 was distinguished by a remarkable decline in the mor-
tality from plague, the number of deaths recorded
g throughout the country falling from 1,143,933 in

1904 and 1,069,140 in 1905 to 356,721, the smallest total since 1501.

In the British provinces in 1904 the number of plague deaths registered was
938,010, and in the following year the number increased slightly to 940,821 ;in 1906
the total was 300,355, nearly the same as the number of deaths registered under
the heading of dysentery and diarrhcea, and much less than half the number of
deaths ascribed to cholera in the same areas in the same time. In 1905 the course
of the epidemic was peculiar ; the mortality during each of the first five months of
the year was much greater and the mortality in the last seven months much less
than the mortality in the corresponding months of the preceding year. In 1906
these relations were reversed ; in the first eight months of the year the numbers
of 'deaths were much lower and in the last four they were much higher than in the
comresponding months of 1go5. In the Native States the numbers of deaths
~ aggregaled 56,365 less than half the mortality recorded in 1903, the monthly
totals in 1906 up to May being much lower and from June onwards considerably
higher than in the preceding year,

The mean death rate from plague in the British provinces was 1'33 per thou-
sand, compared with 417 in 1903 ; males suffered less than females, the death rates
of the sexes being 1725 and 1°40 per thousand, respectively. The decrease in
plague mortality was common to all the greater provinces, but in the United Pro-
vinces, the Punjab and Bengal it was specially large. In Burma and the Central
Provinces and Berar the mortality increased, and although the figures in Eastern
Bengal and Assam and in the North-West Frontier Province remained low, the
increase in the latter province from 3 deaths to 41, including 30 indigenous
cases, was ominous. The small province of Coorg alone was entirely free
from plague. In all the British provinces, except Eastern Bengal and Assam,
the North-West Frontier Province, Ajmer-Merwara and Coorg, and in all
the larger Native States plague deaths were reported in every month of the year.
1In Calcutta plague mortality fell from 7,372 deaths in 19035 to 2,606 in 1905, and
in Bombay from 14,171 to 10,802, deaths occurring in both cities in every month
of the year. In Madras the number of deaths rose from 22 to 56, deaths
occurring in January, February, March and September.

108, In these Reports for 1904 and 1905 anaccount was given of the appoint.
ment in London of an Advisory Committee for the
- investigation of plague, of the appointment of a
Commission to work under their directionin India, and of the earlier investigation
carried out by the Commission. Alfter continuous work for two years, when most
of the problems set before them had been solved, the Commission was temporarily
dissolved in May 1907. Reports of the investigations carried out by the Com.-
mission are being published by the Advisory Committee in special numbers of the
Sournal of Hygiene. This method of publication, although offering many
advantages, presents certain defects. The reports are not published continuously,
and they are necessarily couched in technical language, so that however widely
they may be distributed it is doubtful if they would be read or understood by a
jpublic that it is desirable to reach, In order to redress these defects Major Lamb,
the senior member of the Commission, was authorized to prepare a summary
of the work done by the Commission in the form of a continuous narrative,
This summary has been published and widely circulated ; but itis not out of place

The Flague Commission.
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infected rats examined after death, was the primary bubo found in the mesenteric
glands.

116. It was proved that the bacilli of plague multiply in the stomach of the
The multinlication of bacilll in the 1€3 ; but the proportion of infected fleas varies in
chol the fen. different seasons of the year, being six times
greater in the epidemic season than in the non-epidemic season. In the epidemic
season the proportion of infected fleas was greatest (43 per cent.) during the
first four days after removal from the infected rat, After four days the percentage
of infected fleas rapidly fell, although g per cent. were found to retain bacilli in
their stomachs up to the twelfth day.

117. The question how the bacilli are transferred from the stomach of the flea
into the blood of an animal was not an easy one to-
solve. It was found that in the flea the presence of
bacilli was limited to the digestive tract. The rectal contents and f=ces of
infected fleas are loaded with bacilli, and it was possible to infect an animal by
means of the [zces through the wound inflicted by the pricker. Although infection
by a single flea was possible, it seems that the chance of an animal contracting
plague after being bitten by a single flea is remote. Both male and female fleas
(P. cheopis) convey infection ; and infection can be carried by P. sfrrifans and
Cerafophylius fasciatus, but not apparently by P. felis.

Mode ol lalestion by the Oea.

118. It was found that rat-fleas would bite man. They bite man most readily
when starved from 73 to g6 hours, but unless they
were very numerous théy would not bite man
in the presence of their natural host the rat. It was found that rat-fleas might
be attracted by man, jump on to his clothes, but not feed on him at once.
The importance of this observation from an etiological point of view is
obvious ; an infected rat-flea may be carried ona man's clothing from one
place to another and, without biting him, leave the man's clothing for a rat when

Fat-Beas and man.

an opportunity offers.

It was ascertained that rat-fleas could be kept alive for from three to
four weeks when fed on human blood alone, and that rat-fleas deprived of all
food never survive longer than seven days.

119. The most striking fact in the epidemiology of plague is its apparent

The seasoual prevaieacs and persis- dependence upon climatic variations; its disippear=

tence of plague. ance when the temperature becomes very high and
its re-appearance when the temperature falls. How does the bacillus maintain
an existence during the non-epidemic season, and what are the factors which
influence the secasonal prevalence of the epidemic ? We have seen that the life
of the bacillus in the soil is comparatively short, and that plague in man is
dependent upon plague in the rat. There is no reason to suppose that man har-
bours the bacillus after recovery from an attack of plague, and, although chronic
plague does occur among rats, the development of acute plague from a chronically
infected rat appears to be hardly possible. The only obvious way, then,
in which the disease could be maintained during the non-epidemic season is by the
accurrence of a chain of cases of acute plague among rats. In the cities of
Calcutta and Bombay plague occurs among human beings throughout the year,
and from different areas in all the widely-infected provinces deaths from plague
are reported in every month of the year. If human cases derive their infectiop
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g6'96 and 6719 per cent. successful in primary cases and revaccinations, re-
spectively, compared with 88'55 and 6595 per cent. in 1go3-06. In the
Feudatory States primary cases numbered 64,334 against 56,103 in 1905-06, and
revaccinations 5,483 against 6,068, with percentages of success of g7'71 and
B4 29, respectively, in 1906-07, compared with percentages of g6°84 and 8426 in
1g05-00.

Estimating the birth-rate at 40 per thousand, 73°61 per cent. of the infant
population, compared with 76°75 per cent. in the preceding year, were successfully
vaccinated, and in municipalities 81'g3 per cent. of the available number were
protected against g6'o3 per cent. in 1g05-06.

The vast majority of the vaccination operations were performed with
glycerinated lymph, fresh calf Iymph being used in 10,246 cases and human lymph
in 6,103 cases; with lanolinated lymph only 383 operations were performed.
The percentage of success with the different descriptions of lymph have not been
stated. The Amraoti depot not being able to meet the full demand for the
Berar districts, the Central Provinces system of preparing lymph in each district
is likely 10 be introduced.

The cost of the provincial department was Rs. 59,087 or Rs. 1,631 less than
during the preceding year, and the cost of each successful ease two annas
in both years. Inthe Feudatory States the cost was Rs. 5275 or Rs, 525

more than in 1905-c6, and the cost of each successful case also the same in both
years, vi5,, one anna and three pies, '

149. The decrease of 18,279 vaccination operations which occurred during
the year 1905-06 was more than made up during
1go6-07, when, with an increase of 86,610 cases,
the net total for the Presidency amounted to 1,551,600 cases, Primary
" cases and revaccinations numbered 1,437,924 and 113,676, against 1,357,745
and 107,245, respectively, during the preceding year, and of these the number
successful were 1,206,673 primary cases against 1,222,602 in iguf-uﬁ and
72,825 revaccinations against 73,710, The percentage of success in the
former rose to 93'4 from g2'9 and in the latter it fell to 74'2 from 767,
The increased amount of work is attributed to the impetus given by the
_prevalence of small-pox throughout the Presidency. The largest increases
occurred in the North Arcot (20,415 cases) and Godavari (14,198) districts and
innine other districts the increases ranged between five and ten thousand cases,
In two districts only, viz, Tanjore and Chingleput, were decreases recorded
and these are attributed in the former to the absence of vaccinators without
substitutes, and in the latter to the smaller number of unprotected persons,
and in both to the short supply of paste. The shortage of the paste supply
was due to the failure of the contractor to supply a sufficient number of calves
to the King Institute and to an outbreak of disease among those actually
supplied, but measures have been taken to guard against a similar misfortune
in future. The absence of vaccinators without substitutes will also be avoided
by the maintenance of a reserve of operators by district boards. In munic-
palities 153,269 operations, or 14,312 less than in the preceding year, were
performed. In Madras alone there was a fall of 15,744 operations, and in
Negapatam and Trichinopoly decreases of over 1,000 cases each occurred, which
are said in Madras and Negapatam to have been due to epidemics of small-pox
in the preceding year when many people then sought protection in vaccination,

Efadras.
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Detdiled estimates were prepared for the following—

The Khulna water-works.—The cost of the scheme was reduced to
Rs. 17,841. It provides fora supply of 15,0c0 gallons of filtered water a day
delivered into five existing reservoirs. The water is raised from a reserved tank
by means of a pulsometer pump with two sand filters, whence it flows in pipes te
the reservoirs from which the people draw off the water. The works were opened
in October 1gob.

Bhagalpore water-works, remodelling —The scheme, which will cost about
Rs. 1,21,000, comprises a remodelled intake from the Ganges, and an installation
of Diesel cil-engines for pumping.

The Darjeeling water-works.—The Pasteur-Chamberland system having
proved a failure, it has been resolved to convert the existing settling tanks into
sand filters. :

Monghyr water-works.—A scheme to obtain water direct from the Ganges
at a cost of Rs, 4,690,000 was sanctioned and the work was nearly finished at
the end of the year.

The municipalities of Arrah, Bankura, Berhampur, Bettiah, Bhagalpur,
Garden Reach, Jessore, Murshidabad, Midnapore, Baruipur and North Barrackpur,
each appointed a sarveying staff for the preparation of surface drainage schemes,
Drainage schemes for Suri, Serampur and part of Hooghly-Chinsura were drawn
up, and good progress was made in the towns of Burdwan, Monghyr, Kalna
and Katwa. The Hazaribagh municipality entrusted the execution of their
drainage scheme to a contractor.

-

The following schemes among others were considered during the year—
The Cossipur-Chitpur unfiltered water-supply; the Serampur filtered water-
supply ; the extension of filtered water-supply to Tollygunge ; the Kurseong
water-supply improvement; the Manicktollah water.supply; the Bagjollah
drainage scheme; and drainage schemes for Baranagore, Cuttack, Baraset,
Uttarpara, Titaghar and Howrah (Block IV).

158. The aggregate income of the 44 municipalities in 1905-06, including
opening balances, was Rs. 1590,511, of which
42°13 per cent. was spent on sanitary works and
sanitation, including treatment of the sick and the construction of roads, the
actual sums spent under the principal headings being, Rs. 77,151 on water-
supply; Rs. 45,613 on drainage ; Rs. 3,63,172 on conservancy; Rs. 23,423 on
markets and slaughter-houses ; Rs. 1,45,556 on the treatment of the sick; and
Rs. 2,14,407 on the construction of reads, the amount under each heading in all
cases, except treatment of the sick, being considerably larger than in 1904-05.

Eantern Bengal and Assam,

The towns of Gauhati, Silchar, Dibrugarh, Faridpur, Mymensingh and
Pabna spent the largest proportion of their respective incomes on sanitation, in
each case over 50 per cent. ; the towns of Sylhet, Noakhali, Comilla, Rangpur and
Dacca spent between 40 and 50 per cent., and Chittagong spent 2813 per
cent.

Many of the District and Local Boards are beginning to spend a larger pers
centage of their income on sanitation, and there is reported to be a growing
feeling among them that Sanitary Inspectors should be appointed to bring them
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wells or tanks constructed with the money should be reserved for
drinking purposes. Insome districts the invitation of the Sanitary
Board for applications was eagerly accepted, notably in Kamrup
and Dinajpur ; from the former district alone applications for more
than half the total allotment were made.

(#if) An enquiry into the condition of the country near Bogra which was
said to have become unhealthy through the silting up of the river
Karatoya. The re-excavation of the river was found to be
impossible ; but it seems there is no evidence that the area in
question is particularly malarious. '

(fv) The appointment of a Sanitary Engineer for the province. An
application for a whole-time Sanitary Engineer was made to the
local Government. The creation of the appointment has been
approved by the Government of India.

160. The municipal towns in these provinces spent in 19o5-06 about 44 per
Dhiiad Prinlaces. cent. of their total income on conservancy, plague-
prevention, water-supply and drainage ; the actual
expenditure was, on water-supply works Rs. 6,532,270, and on drainage and
sewerage Rs. 10,97,200. The rapid progress made in the development of munici-
pal sanitation may be gauged from the fact that the cost of the projects of improve-
ment considered by the Sanitary Board was about 38 per cent. more than in the
previous year, The water-supply works at Agra, Allahabad, Benares, Cawnpore,
Lucknow and Meerut worked well throughout the year; there was in each
instance a considerable increase in the quantity of water supplied, many pipe
extensions were made, and the numbers of house connections continue to rise.
At Naini Tal the water-works gave satisfaction throughout the year; and at
Mussoorie the large hydro-electric scheme for extending the water-works and
providing electric light in Mussoorie and Landour made good progress andis
expected to be completed by March 19o8.

At Agra 15 more lanes were paved and drained and the length of drains flushed
has risen to 42} miles. At Allahabad a large drainage scheme is in preparation,
in connection with which an engine and disintegrator were purchased during
the year. Manyv stone-flag drains were laid and 46,000 square feet of city lanes
paved. At Benares the sewerage scheme has been completed at a cost of Rs.
13,32,033, and a further scheme estimated to cost Rs. 20,72,953 for the sewerage
and surface drainage of the rest of the city has been sanctioned and will be
carried out as funds become available. At Cawnpore the sewerage scheme
worked satisfactorily, and estimates and plans for the surface drainage and
paving of the city were prepared. At Lucknow progress was made with the
surface drainage and paving and after some discouraging results, satisfactory
results are being obtained with the plant for the biological treatment of sullage
which on account of its extreme concentration (446'0 parts of suspended solids
per 100,000) presents unusual difficulties.

Drainage works were completed in Dehra Dun, Chandausi, Fategarh and
Mirzapur ; and were nearing completion in Deoband and Nagina. Projects for
the drainage of Hathras, Budaun, Moradabad, Hapur, Saharanpur, Bahraich,
Jaunpur, Fyzabad, Ujhaini and Muttra-Brindaban were either completed or
nearly completed ; and surveys were in progress in Amroha, Etawah, Gorakhpur,
Mainpuri and Sambhal.
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species which had been fed upon infected dogs. After many fruitless examina-
tions had been made, forms of the parasite showing definite signs of develop-
ment were at length found, and continued effort resulted in the discovery of all
the important developmental changes which the parasites undergo during their
life in the tick. The following is a very brief summary of these changes. Some of
the forms of the parasite in the peripheral blood of the infected animal, afier
having reached the alimentary canal of the tick, enlarge and become round or oval
bodies about four times the size of the original parasite. Each of these bodies
then becomes divided into twonearly equal portions, one of which contains the
mass of chromatin of the original parasite. The two portions separate
except at one point and the portion not containing the chromatin swings
round to become the tail end of a club-shaped body, the portion which contains
the chromatin becoming the head end. These club-shaped bodies are composed
of delicate transparent protoplasm free from granulations and the chromatin
mass which they contain resembles that in the form of the parasite seen in the
animal host. When fully developed they carry at the thicker extremity a curious
disc-like structure bearing short blunt cusps. They are the developmental stage
of the parasite which was also discovered by Koch. They are motile, showing
in some instances leach-like movements, in others a side to side movement of the
thinner end, and when mature they leave the gut of the tick and become lodged
near the ovaries and oviducts, finally entering the substance of the ova in which
they proceed to develop into what Captain Christophers terms the * zygote, ™
The change from club-shaped body to ** zygote " consists mainly in swelling of
the middle portion of the parasite, disappearance of the tail end andof the
disc and great increase in size ; the parasite also has a greater affinity for basic
stains. All stages in the further development of the * zygote ” have not been
completely worked out in the egz and larva, but they have been followed in the
tissues of nymphs fed on infected animals. When a nymph is fed on an infected
arimal-the club-shaped bodies develop in its alimentary canal in the same way as
in the alimentary canal of an adult tick, but when the club-shaped bodies are
mature they become lodged not in the ovary, which is as yet undeveloped, but in
certain undifferentiated tissue which at the period of metamorphosis is remodel-
ling the adult tick within the skin of the nymph. In the embryonic cells of this
tissue the club-shaped bodies developinto * zygotes " which grow rapidly and
become very large bodies with a characteristic appearance. Ultimately the contents
of the * zygote ” become differentiated into many hundreds of small pear-shaped
bodies resembling the forms of the parasite seen in the blood of the animal host.
By a process which Captain Christophers has followed out with some exactness,
these pear-shaped forms, which, provisionally, he has termed * sporozoits, "
become lodged in enormous numbers in the salivary glands of the adult tick.
The life history of Pireplasma canis as described by Captain Christophers is there-
fore as follows. The parasites in the blood of the animal host are sucked into
the alimentary canal of an adult tick (R. samguinens) or of a nymph. In both
cases the parasites develop into club-shaped bodies. When the parasites have
been ingested by an adult tick the club-shaped bodies penetrate the ova where
they develop into " zygotes " which increase in size and undergo developmental
changes so that by the time the ovum has become a larva they are in the stage
termed “sporoblasts.” By the time the larva has become a nymph the * sporo-
klasts " have become diffcrentiated into immature * sporozoits, " and in the adult
tick these *‘ sporozoits, ” now fully mature, are found in emrormous numbers in
the salivary glands. When the parasites of the animal host have been ingested
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by a nymph, similar changes occur. The club-shaped bodies leave the gut and
become lodgedin the cells of the embryonic tissue where they develop into
‘ zygotes ' which break up into " sporoblasts. ® Owing to the growth of the
embryonic tissue the *sporoblasts " become disseminated thronghout the
cell tissue of the nymph. Many of the cells of this tissue are theose which form
the salivary glands of the adult tick so that by the time the * sporoblasts " have
become differentiated into * sporozoits,” the latter are already in the cells of the
salivary glands of the adult tick ; the * sporozoits ” which have become developed
in cells of other tissue possibly reach the salivary glands by their own movements,

The developmental changes described by Captain Christophers suggest
that the life history of Piroplasma cands hasmany points in common with that
of the malaria parasite, and although many details still require to be worked out,
there can be no doubt that the problem of discovering the chief events in the
life history of parasites of the genus Piroplasma has been satisfactorily solved.

The rats of India.—With a view to obtain precise information regarding the
distribution, life history, habits, and identification of the rats of India, the collec-
tion of material for a comprehensive study of the subject has been begun. It
was arranged by the Government of India that the first steps in the matter should
be taken by the Natural History Section of the Indian Museum and accordingly
Dr. Annandale, the Officiating Superintendent of the museum, caused a pamphlet
to be prepared by Dr. W. C. Hossack of the Plague Department, Calcutta, giving
details of the methods of identification of the common species, with instructions
as to the measurements to be taken, the preparation of skins and skulls, the pre-
servation and labelling of specimens, and the mode of despatch of specimens to
the museum. This pamphlet has been widely circulated among officers employed
on plague duty and sanitary work in all provinces and instructions have been issued
to these officers to aid the Natural History Section of the museum in their en-
quiry by collecting information and sending specimens. Dr. Hossack, the author
of the pamphlet mentioned above, has made a special study of the rats of
Calcutta and the results,of his work have been published as No. 1 of the first

volume of the memoirs of the Indian Museum,

The biting flies of India.—An enquiry into this important subject is being
conducted by Mr. Maxwell Lefroy and Mr. Howlett, the Imperial Entomologists
in India, and with the object of enlisting the help of medical officers and others in
the enquiry a pamphlet on the subject of biting flies has been prepared and
will be distributed as widely as possible. In view of the possibility that
cases of slecping sickness may be imported into India from East Alrica, it
was necessary to ascertain whether the tsetse-fly which carries the disease occurs
in India, A search has been made in various parts of the country and
especially in Assam by medical officers and by the Imperial Entomologist,
but up to the present no evidence of the presence of this fly in India bas
been obtained. In September 1905, on the recommendation of Lieutenant-
Colonel Bannerman, 1.M.S,, Director of the Bombay Bacteriological Laboratory,
the Government of Bombay issued a circular to officers of the Forest and Salt
Departments and to all Political Agents in the presidency, asking for the names
of those who would be willing to collect biting flies in order that they might be sup-
plied with nets and other necessaries for this purpose. Lieutenant-Colonel
Bannerman reports that more thana hundred officers have expressed their willing-

ness to assist,
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Appendix to Section II.—FEuropean Trogps—=concld.
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xvi Appendix to Section V.—Vital statistics—concld.
STATEMENT No. VI.—Deaths according fo age.
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EUROPEAN TROOPS, 1906. .

TABLE II.

RATIOS of GEOGRAPHICAL GROUPS.
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TABLE V.

 ABST RACT of the CANTONMENT SANITARY REPORTS of the mocst UNHEALTRY STATIONS, SANITARY DEFECTS,
: IMPROVEMENTS, SUGGESTIONS, eic.

(The ratios of sickness and mortality will be found in Table 111.)

g ans NORTHERN COMMAND.

L .
‘Lavore CanToxMENT (Mraw Mir).—The greater pact of the land used for trenching nightsoil is under cultivation but mors w
equired for The supply of Fltered water is limited and the fltration cannot be e g i Bl ’;ﬁnﬁi‘;
er is from wells, ﬂu“gmwrnuqbﬂ of which are now more or less pratected.  There are no jreels in the Cantonment o the vicini
though a large number of pits still exist in the Eurcpean and Nuative Infantry lines, but these are being gradually filled in. The Blter-beds
t the head works of the Cantonment water 1?}'&";‘ were' improved at an estimated cost of R2.475 and improvemenis were made
the drainage at an estimated cost of R b6, overnment dairy was established.

The Cantonment Committes made the following suggestions 1=
(1) A pipewater supply of good quality and of universal distribution is urgently required.
{2) Trees for giving shade are greatly needed in the Royal Artillery lines in the vicinity of the stables.

: Provision for frcigation of the filth trench sites should be made, otherwise the ground cannot be erly cultivated. Thi
& awaits the mmple%:;n of the new Cantonment distributary. e PEspadly, Al &

{4) The extension of brick-fields in the vicinity of Cantonments, is greatly to be deprecated.

'ﬁnl"rhd ‘Medical Oficer of the Division states that * the mest urgent sanitary nead is a pi wate Iy 1 a -
Mmghnpm to every sort of pullution, and the Alter-beds a:'uglfl'lrnu';lir.m-!la."l'!II il 2 A bl oo

The Lipatenant-General Commanding the Division states that “so long as the station drinks canal water it is hopeless ta tey and keep
ut enteric and cholera.  As the Government of India have approved of new water works which will cost two lacs and have been for a long
m of years looking for the money, it i8 to be hoped that the advent of the water works is approaching.”

WESTERN COMMAND,

AnuEDABAD.—" The surface and sub-soil drainage is insufficient in the Cantonment generally. The enormous growth of trees in the
and of trees, shrubs, bushes and cactus hedges in private compounds aceourt for the uEhulth}mrn of the station.” =

The Cantonment Committee note that * the trees that are not needed for shade will befgradually removed and shrubs"and cactus hedges
n private com nds thinned and cleaned out. So far as the surface and sub-soil drainage is concerned it is not considered that anything
be done to the sandy scil, all rain being ropidly absorbed.'

The Principal Medical Officer of the Division s with the foregoing remarks and adds that ™ the trees, hedges, shrubs, etc, might
1 be thinned wtnilhphl‘l:llulnl:lhing the shelter afforded or lessening the beauty of the station,™

Apparently no works Lo improve the sanitary condition of the station were executed during the year.

Hanst,—The position of the grounds used for trenching have, on aczount of the increase in the normal garrison, now become unsatis-
. ..nd‘;:pu are being taken to acquire two plots of ground outside but near the Cantonment for the special r|.'|l.'|rp-ﬂrs:|: of trenching.
o drai is not efficient, thres uujin&:ruming through Cantonments require attention, as water lodges after the rains. There are
nany pits, mullaks, ete, in the Cantenment and vicinity which retain water and are sources of danger.

A new road was constricted at a eost of Ri1,053 from Cantonment funds and existing roads were maintained at a cost of R 1,500,
e total amount expended on conservancy during the year was Rig,712,

The Cantonment Committes suggest that © the three sullals referred to should, if possible, be put in such 2 condition that water would
not lodge in their courses and form breeding places for mosquitoes.  All borrow pits should be filled u%a“d jungle trees cut down. An
‘arrangement should, if possible, be come to with the Civil and Railway authorities as to measures to ‘:ﬂkﬂ“ L] =44 !lllfr-'lt% drainage
in the vicknity of the Cantonment and in the areas under their control.  If malaria coald be stamped ount in Jhanss, lh"‘f saving in health,
\efficiency and service would be encrmous, but this can enly be done by the co-operation of all the authorities concerned.

The Principal Medical Officer states that owing to the prevalence of malarial fever the foregoing suggestions should be considered
without delay. Nullahs should be rendered free {rom stagnant water and the surface drainage made perfect.

The Oficer Commanding the Jhansi Brigade remarks that the wellafs south of the new Royal Field Artillery lines are being
ghtened by the Military Works Services. As regards the main (dhobi) mullak running throagh the centre of Cantonments, a special
t will probably be required, as the expenditure wilft heavy, The Civil and Railway authosities will be addressed with a view ta
Ikaking concerted action in regard to surface drainage. Jungle trees are being gradually removed.  The construction of 4 rew  Cantonment
| Hospital will be commenced shorily.

Syvaon.—There is o swampy stream north of the Cantonment running close to the British Infantry and Royal Artillery lines. The
[pools that could be drained have been so treated but will fill up next raing.  Other pools have been treated with kerosine oil.  The married
| rs for British troops are bad. Masonry drains were constructed in the Sadar bazaar, Cantonment roads, bridges, drains, wells and
airines were repaired and latrine seats, receptacles, buckets and ablution screens, e, were purchased. The total amcunt expended on
lconservancy during the year was Rio,302.
| The Cantonment C-:rmml.luer:?gm that better guarters for married families be built and consider that the sum of Rioo allotted for
‘anti-malarial measures is quite inadequate.
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TABLE XVIIL
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TABLE XXVIL

RATIOS of GEOGRAPHICAL GROUPS.
Thuﬂnﬂmmmudﬂqﬁmhﬂmmxﬂﬂm The actuals will b fouad is Tabls XXIX.

FATIO PER 1,000 E_ll' THE AVERAGE STRENGTH,.
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NATIVE TROOPS, 1906. 2

TABLE XXX. =

ABSTRACT of the CANTONMENT SANITARY REPORTS of the most UNHEALTHY STATIONS, SANITARY DEFECTS,
TMPROVEMENTS, SUGGESTIONS, efc. ! ;

The ratics of sickness and mortality will be found in Table XX V111 d #

INORTHERN COMMAND. " v 8 :

-

Konar.—The drainage within Cantonmenta is generally satisfactory.  Theee are still some deains and water channels o
to be made pncea and.ﬁi: will be done as money is available.  The highly-irrigated lands, held by zamindars, in and aroand
ments, are very prejudicial to the health of the station and shouald, if 'Llflq. be acquired by Government. The water-supp
and sufficient generally, but there is sometimes a deficiency in hot weather.  The barrack accommodation for the 223nd
sufficient for hghting men only and as syces also occupy the bareacks there s same overcrowding. For the atth ]
Mountain Battery the barrack accommodation according to Regulations is insufficiont. The dhobi's ghat owing to | ey o
which is also sometimes very filthy, is most unsatisiactory and dangerous 1o health.

The only work executed during the year to improve the sanitary condition of the station was the constraction, at an
Dmul'ﬂs,;;,m.alu few short lengths of masonry drains. A
= The Prncipal Medical Officer of the Brigade i3 of opinion that the most urgent sanitary requirements of the station are

{a) the provision of dry-earth sheds and appliances for working the dry-earth system efficiently 3
{¥) anincreased pure water supply, ta admﬂ of the constrisction of add'riuﬁ;hl H
{c) a new pump for the Fort well ;
{dh additional water earts ;
(e} lining several more channels with masonry ;

acquirement by Government of the plots of Zemindari land seattered through the cantonment ;
i£) buying by Government of the Chikar Kote rill::fe. y S

He adds that * viewed as a ible future base of field operations, the mﬂmz condition of Kohat must be considered of rrent
military importance. Ma ui. the aboveementioned necessities are matters of detail ; bot as the cantonment ineome is insufficient 16
meet ll?.lem. an finitial special sanitary grant, to put them on a sound wm'k.'qu: focting, is most essential.  Viewed as a base ol operations,
the desirability of the Army Department acquiring increased * water rights, in the springs, cannot be too strongly inssted on.™ =~

The Major-General Commanding the Brigade remaks ;— = 1 concur in the recommendations of the Principal Medical Officer but
as no funds are available they (with the exceptaon of (¢) which is a small mattér) cannot be carried out.” 3 T

TusL

ATTA- .

AR }Hn sanitary reports.

Forr Zau.

Kaves Gari=No defects were reported in the latrines or urinaries nor in the conservancy armangements. Minor imj
such as alterations to a eook-house, the construction of a latrine snd urinal for men, a latrine for women and another for officess,
and the construction of quarters for mili works coolics were cllected during the year at an expenditure of Rs. 5,278, T

The Pringipal Medical Officer of the Division remarks that the station is in a good sanitary condition.

Drosp.—The ground between U and Lower Drosh is terraced and plnnted with rice every spring and in the summer it is i
a marshy mditinng The accomm p:.jrn for the t sis deficient. {J.trpufm are required in b:?lh Em.m. Mo m&{h i
roads, compounds, ete., but it would be advisable if the drains outside the Fort could be made pucca for several hundred yards
thie Fort walls.

The Cantonment Committes state that the marshy condition of the rice-Gelds had already been brought to the notice of the
Political Agent in the Arnnual Sanitary Report for 1904, but it was found impracticable 1o remedy it.  In regard to the deficient o
modation the questions of abelishing Lower Dresh and of erecting a building ouiside the existing Upper Dirosh Fort are under cons
tion, and if the proposals are sanctioned more accommodation will be available.  In the hot weather o large portion of the garrison
into summer cAm

The Prh-.;iprh{mjiu] Officer and the Licatenant-General Commanding the Division make no remarks. ' Vo

Marakaxn=In Peacock’s area cach house has been treated as a separate building. bat ithe drains have been made pueca for
tance of about 10 feet only [rom the walls ; no attempt has been made to carry all drains outside the wall of the Fort. These defects,
apply equally to the drainage of buildings nside the Fort, hive been brought to the notice of the Garrison Enginesr. The iroops arc
.iummm-dad as provision has been made for only one regiment on field service strength (some oo odd men) where as abo

g =

il st il

men are present.

Mo l:rmh of improvement would appear to have been carried out during the vear and apparently none are under consideration.

The Cantonment Committes sug that fire-pluces be' provided in the several _hu.rlu: By rd houses and towers, an
for which is!being prepared for inclusion in next year's budget ; also that the puccs drainage should be continued as far as pessible
ocatskiris of Ptmt'.t enclosare ; and that a meat eation should be provided by Government once & week in the winter.

The Principal Medical Officer of the Division states that the station is in fair sanitary condition and that he concurs in the
mittes"s remark as to the necessity of some warming arrangement being made in the barrack rooms and also as to the extra ration,
was authorized until 1505, when it was discontinued, apparently for cconomic reassn, '

The Major-General Commanding the Nowshera Brigade considers that fire-places are necessary and -notes that in his opinio
eszential that Government should give some assistance in the way of a ration. i i

Dangal.—There are several feicha drains in the bazar in which water lodges continually.

The Cantonment Commitiee consider it would be a great ad\-::nt:ge 10 have these dramns mad.: Pucea. B

The Principal Medical Ufficer of the Division remarks that the station is in good sanitary zondition, except the bazaar, which is
a collection of temporary Shantis.” He adds that it was a troublesome place to deal with during the epidemic of -srall-pox and
irends its demclition snd the building of another bazaar on a diflerent site. ; ; 1

The Major-General Commanding the Nowshera Brigade states that the bazaar will be improved when the new Levy F
bailt.

AsnotTaBan.—All the ®ailahs running through cantonments require small stone drains laid down their beds to preves
formation of sia poole. This matter has been strongly represented to the Gengral Officer Commandmg 2nd D‘w&n’
scheme for this drainage has been promoted from the 38th 1o the sth place on the list of urgent works. There are many ohjection
streams, nallaks and ponds in the vicinity of cantonments and seme ponds in cantonments which are being filled wp. '
accommodation has been insufficient in the barracks of the 1-gth, 3-5th and 1-6th Gurkha Rifles. An estimate for bringi g
dation up o the authorized standard has been prepared by the Military Works Serviee. The a- Gurkha Rifles mist fro
deficiency in azeor:modation and consequently bave the largest numberol deaths from tuberclo of the lmgf:. Overcrowd
battalion has had to be prevented by putting men in excess of the avthorized numbers under canvas in the middle of winter.
fleors of the barracks are insanitary E:mum: it is difficali to kecp them clean.

A total expenditure of 455,868 was incuried during the year on the construction of drains, firc-places, and latrines, al
the haspital buildings, improvements in the waler-supply, cic. y . =

With reference to the su ions made by the medical officer for remedying the defects noted in the prmdlng}r.lr aph, the Camton:
ment Committee consider that the question of deficient pecommodation in the 1-5th, 2-sth, and 1.6th Gurkha Hifles s should be

iven the frat place, on account of the heavy mortality from tubercle of the lungs. Next in coder of urgency are (1) the construction of gecas|
rains in the nellaks, as these are the cagse of the great prevalence of malaria ; (2) the constructon of pueca floors in the barrack roomss ; (3]
improverments in the drainage and filling up of all ponds in Cantgnments ; and (4) improvement of the banks of the wallaks. :
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" - TABLE XXX—continued.

ABSTRACT of the CANTONMENT SANITARY REPORTS of the most UNHEALTHY STATIONS, SANITARY DEFECTS,
B FMPROVEMENTS, SUGGESTIONS, efe.

B The ratios of sickness and mortality will be found in Table X XVIIIL.

pal Medical Officer of the Abbottabad and Sialkot Brigades states that the following sanitary messurss are necessary s—
provision of sufficient floor area and cubic air space in barracks for all troops ; (3) the prE‘pL'r drr];inagc of the lines and :;Iu:ir
bourhood glznun!;rnpﬂir_pmhnd and well built puces drains ; (3) the flooring of the barracks with cither fags, tiles or
mént 50 a8 to of the Hoors being washed either with water or with a disinfectant when necessary § (4) the provision of o Canton-
- ment Hospital for the treatment of ious and infectious diseases amongst civilians.

~ Fomt LocKmart—No sanitary repest.

WESTERN COMMAND.
Sie1.—No sanitary report.

Deesa.—MNo sanitary defects.

AnmeEpanan.—The surfnce and sub-soil deainage is insuficient in the Cantonment rally. The enormous hof trees in the
~ British and Mative lincs and of trees, shrubs, bushes and enctus hedges in private mmgoTnds {ogclhtr with the mluﬂ surface and
 subesoil drainage is said to account forthe unhealthiness of the station, -

Thhcamm Eum“nilﬁ ::;Iu ;!audl:imu llhatsi';ﬂ; mlnﬁ:ladﬂfw th:dcbﬂtgc gradually removed and shrubs and cactus
£ nned & aned out. ar as i i i
mﬁ:ﬁu st el g heinrrapi'dlya;“ I.II:\I:LIH = rainage is concerned, they do not consider that

The Principal Medical Officer of the Division agrees with the remarks of the Committes,

Barona—The dnim.p‘.iuh.ir. A slope runs from morth to south in which water lodges only after heavy rain.  The regimental

per-supply which is derived from wells is scanty in the hot seasen. The sanitation of the city and several villages which are
prt 10 cantonments is primitive. A dhebies’ ghdt is needed. A total expenditure of Ro77-8-5 was incurred during the year by the

blic Wiorks Department on drainage, eleaning wells and encamping grounds, lengthening overflow channels of wella and “constructing

o new cookhouses in the Mative Infantry hospital and R2,028-1-2 was expended on conservancy by the Uantenment Committee.

~ The Cantonment Committee sugzest that the negotiations which are being carried on for the acquirement of additiopal land fer
the disposal of b hastencd and that a diobies’ ghdt be constructed. Tit Principal Medical Ouicer and the Majer-General of the
Division concuar in suggestions made by the Committes.

SIRDARPORE.—NO sanitary defects,
Juanwa.—No sanitary report.
K perwars.~There is inadequate ventilation of houses in the regimental lines and ridge ventilation, it is said, would be a great
hegan i al B
" The Fﬁip‘pﬂ Medical Officer of the Division considers that ridge ventilation should be provided in the lines.
The Major-General Commanding the Division concurs in the Principal Medical O ficer’s remarks but adds that the accommodation
seevided is far sor 1o what the men have in their homes.
N IR & ks dicing the ey miooths Bot I8 of good raality. ‘Tha sells irithe bassae ars protectad §
+ nit duri m | is quality, & wells in are p péT
L F it fsihod) of dmwing: and distribeting the waer renders it lisble to contaminafion. . A sum of HiSs g9
3 on minor works during the year.
Cantonment Committee offer no suggestions. - ;
 The Principal Medical Officer of the Division is uftrmloﬁ that the lines of the Native Cavalry have been occupied too long and that
m'mm old and defective in many respects.  He adds that new barracks on o new site are needed for the Cavalry.
The H-]';Eim Commanding the Division remarks that * the Cavalry lines are rank bad."”

Brawar. .
Mo sanitary reports.
AIPUR.

wnokE.—No sanitary defecis. ol ) o ]

Muow.—The mﬁly is of excellent quality but deficient in quantity in the :z. weather. The sadar bazaar is too congested

“and except in certain special cases no merc bailding sites are being granted. The demolition of houses and the making of new thorough-

fares is being procesded with, A total expenditers o R15,852-2-7 was incurred during the year on various sanitary improvements and

~ Rag,0b7-10-10 0N CORSEIVARCY.

i cummn{lu suggest the demolition of more insanitary houses in crowded localitics in the bazaarso as to provide

for a free circulation of air ; the provision of new drains inthe bazsar ; the construction of new pacea roads in opened out streets and the
dsicles

planting of m-lcﬁg roa § ; :
The Principal Medical Officer of the Divigion considers the above suglgeﬂjmtm all very urgent ru}umm

; The Major-fGeneral Commanding the Division remarks that the Cavalry lines are practically touching the bazaar and some of the

 officers’ bungalows are init. He concurs in the Principal Medical Officee’s remarks and adds that until effect is given to the first suggestion

of the Cantonment Committee (which must take time) he fears no considerable improvement can be looked for.

AMFTER~—The station main drain requires thorough repairing,  The accommedation is sufficient, bot owing to the ruinous eondition
T ‘:'.'I" many of the barracks, mm'-;ﬁﬁg sometimes exists, The Officer Commanding 117th Mahratias nﬂqm that the lines are the

' worst be ever remembers a native regiment being in and many cf the barracks are posivvely unsafe. The flth receptacles are of an
e pattern. Mo defects exist? in the bazaars except many of the private latrines are of an unsatisfactory patiern, a defece,
hawever, which is being gradually remedied. A toinl expenditure of Ri12,139 was incurred during the year by the Cantonment Committes
e in drainage, ami-malarial measores, purchase of new Alth carts and repairs to old ones, increased latrine accommodation,
 ete, In addition a total amount of Fg2,506 was ex ded during ﬂ'i‘e-yur an muﬁm:

The Cantonment Committee remark that the Oficer Commanding 117th Mabrattas hashad a sum of Rooo placed at his disposal
repairs to the lines and that the amount will be spent in doing all that is possible to prevent the rools falling in; o
all in during November 1906, Aisl - ] ¢ 3
I Medieal Officer of the Jubbulpore and Jhansi Brigades states that the repairs to the main drain should be carmried out ;
E that proper Alth cants should be provided ; and that the defects in the baraar latrines should be attended to at once.

Brigadier. General Commanding the Jubbulpere Brigade concurs in the suggestions of the Principal thledic:] Oificer,
| IrugugmuFTIﬂn s a .:nlle:[xmn ua native hiis, cocupied chiefly by sweepers, between the Military Works Store and the
Spation Hospital in the centre of the European lines which is a source of dnnEﬂ' to the troops. The Cantonment  slaughter-house is
bad and requires reconstruction. There is mo drainage or water-3upply, the foor i3 of rough stones uncemented and myriads of fies
haunt the place.
5 The Cantonment. Committee sinte that the huts are kept under comstant supervision to try and keep them in as sanitary a condition
as possible and that sanction for the re-crection of the slaughter-house has been applied for. ; ; )
The Principal Medical Officer of the 5:111 { Pioana) Emn r\:‘?_ﬂrlﬂ that the most orgent sanitary requirement appears to him o
be the provision of a proper slaughter-house, the prescnt one being a disgrace,
] The Lieutenant-General Commanding the IJE:LHM offers no remarks. 1

Pooa~—The Bairoba and M nullahs pass through the cantonments near barracks and lines. They have frequently been

as insamitary, the former more especially, owing to irregularities of the bed and banks. The latter is be fagged and when
m'm ke sanitary. Tanks in Sholapur Road anfSlavﬂ:y Read kave been drained and very moch improved, but very litde water
remaing in them. A tank at the end of East Street is difficalt to drain and s still unsanitary. T ﬂﬂermpltah neither deficicnt nor
inferior, bat sources of contmmination are the presence of villages on the catchment arca which | ke File and the open
canal, 11 miles in length, leading from the lake to Poona. There are no sources of contamination in the mode of drawing and distribu-
tion. The urinals in the native linca are obsolete an  bad. A sum of Ki,399 was expended on improving the surface drainage of
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TABLE XXX-—continued.

ABSTRACT of the CANTONMENT SANITARY REPORTS of the most UNHEALTHY STATIONS, SANITARY DEFECTS, |
IMPROVEMENTS, SUGGESTIONS, efe. '

o

The ratios of sickness and mortality will be found in Table 20X VIILLL

= L |
the Native Cavalry lines at Ghorpurie and ﬂt,]‘i[ on the ercction of Lairines in the Napier and Khan roads and in the Cavalry lines. m
Cantomment Committee suggest awater system for removal of night-soil and failing this a better system of removal by carts or troflies
more suitably situated filth pits.  New carts which arc a great impsovement on the old  pattern have recently been The water- |
supply for eleansing carts at the pits is deficient. '['R:y recommend the cleansing of the catehment area of Lake Fife and a system |
of pipes for the eonveyance of water therelrom : also the provision of an improved pattern of urinal for native troops. ;

The Principal Medical Oficer states that his views are guite in accord with those expressed in the report. |
7he Lieutenant-General Commanding the Division oflers no remarks. |
SireE~The absence of urinals in the lines of the Native regiment wasthe only sanitary defect reported. |

Bousay (Corana)l.—The drainage, apart from that of the latrines in the lines, is by open channels that convey washing, cook-house
and rain-water to the main drain ; the opening into this is very linble to be choked up. On the novth-gast a municipal drain, which is
verv foul, rurs through the lines. The lines are shut in on two sides with most insanitary streets—a part of the bazaar, where plague
and small-pux flowrish, .

The Principal Medieal Officer of the Bombay Brigade remarks :—* [t is evident that Colaba has been neglected in some ]
for many years back. HRecenily there has been considerable activity but much remairs to be dene. ™ As regards sewage disposal, he
nOLEs=—" A main sewer close 10 barracks, but the removal syatem is still used. The present accommoéation for followers is os
and incanitary as it well ean be and is a standing menace at all times Lo the health of the troops.  Proper sanitary “chawls® of
same model as those adopted by the city Improvement Trust are a pressing necessity. The barracks in the Marine Lines are qui
qEﬁ: iorfnrc;hp:ﬁm\ and :‘J:-fmﬂd hcndcn:d.nmadh hﬂifiihuiﬂ;; The m-y:ri:l; ulu-d in c'].::::lml'm-—m1ﬁng, !mr‘mg. -uﬂ'....—::' perfeetly
adapted for the harbouring of rats and through ¢ or the propagation of plague. mmmnmnl.mrrrﬂ u military
mnEp!. which become hersibly foul and are not only a public nuisines but & geave menace.  These barracks should be
with. With the growth of the town the presemt site is much too cramped for a baualion and is dangerously near the bazaar, * H
adds—" the above are the principal sanitary defects—there are mhors more or less pressing. The question 15 o wide, however, a
po complicated owing to the numerous cenflicting interest and the want of definition ¢f authority—Military, Municipal, and
Improvement—that it is quite impossible for mlitary authority alone to deal with it.

The Brigadier-General Commanding the Bomba EﬁEa.d: states that he concors generally in the remarks of the Principal i 1
Cfficer regarding Colaba and the Marine lines, and that the only solution of the numerous ems involved is, so far as he can see, |
sug by the Military Lands Committee, whese report is now, he believes, under consi tion by the Government of India.

SuxTa Cruz—The Cantonment B8 closely surrounded by rice felds and cultivation should be prohibited within hali a mile of
the Cantonment boundary. The nearncss of the adjacent village is undoubtedly a blot on the sanitation of the Cantonment : its
are too close and those immediately adjacent shoald be put out of use and treated with keresine oil. No action it is said can be ta y
to remedy these defects.  The latrincs ﬂ‘ﬂmTﬂjd:l:whmhu bc::mpl :dTll?‘ pugri]:s of water at thke outfalls of the ml‘.ﬁd -
are sourees of da and require a a of oil, whic applied for. ré are Lo its (excava i
eonstruction of b,:;t;-:r.;k:} ;rtﬁqeu should be drained as po amount of ofl will render them safe. The Dﬂc':lﬂ':mzmmndn: lia Station u.lgs
that owing to the fact that this station has not vet been declared a Cantonment under the Act, it has not been possible to deal sa
with the bulk of the sweepers who deserted in QOetober 1906 and that it was very difficult to replace these men.

The Principal Medical Officer of the Bombay Brigade states that the malarious condition is due to (1) the amount of wet *paddy *
ghifl other water in the vicinity ; and (2} to the aarrow limits of the Cantonment boundary and consequent ‘EXCavation, parti-
cilatly on the south-cast side ; but that these defects are beyond military jurisdiction and can cnly be remedied through the Civil authority.
There is & grossly insanitary village cutside Cantonments, on the south-east side within a few yards of the Officers’ quarters, which is 'a
soizree of great danger to the troops as it is frequently infected with cholera. p e, ot¢. The fixed latrines are insanitary and steps are
being tuken to provide moveable ones. The Iatrine trenches are too near, but even if they are removed to the ex limit of
Cantonment cn the north side, they will remaln so. A scheme for their removal and for the construction of a rond was & YeAr
ago, but no action has been taken. The insanitary eonditions are a direct sutcome of the too limited area of the Cantonment and the U'E%I

E

remedy i 1o take in much more ground and bring it under military control.  This would be an expensive measure, but until it
done, the Cantonment will certainly continue to be unhealthy, He cencludes by saying that as the Marine Lines in Bom are gressly
insanitary, their abolition, conjeintly with an enlargement of the Santa Cruz Cantenment and ithe quartering of both native battalions |
there, would be a feasible scheme from all points of view=—military, sanitary and financial.

The Brigadiee-General Commanding the Bomhay Brigade agrees with the Principal Medical Officer that the uwnhealthiness of this
Cantonment 85 due to its restricted aren and to the fact that itisa small island in the middle of lands over which the rni]iu'%nmﬂhl
have no contral. The acquisition of land to extend the area of the Cantonment has been under consideration, but the price demanded |
is so high as to be almost prohibitive. He adds that it would be difficult to put the trenching area further afield as during the
far some months the hilis on which the Cantonment is built practically form an kland, .

Angs.—~There 1s some overcrowding in the lines of the 1i6th Mahraitas as regards superficial area, but the cubic space
corsiderably more than is required by R ulations and the reoms are well ventilated. In the hot weather most of the men sleep in the
verandahs and owing to the good ventilation the slight overcrowding in the cold season as regards the superficial area is not of much
comsequence.  The hospital latrine is insanitary and should be replaced by an iron one ard the latrine in the Supply and Transport lines
badly needs repairs. The Cantonment Committee state that the defects in the lairines of the MNative Infantry and Followers'
will be remedied at the commencement of the financial year when funds will be available. i

The Major-General Commanding the Brigade remarks that, with the exception of debility due to climalic causes and malaria due

1,,,,"{, anturnn at Dikala, the health of the station has been satisiactory. The sanitation is u;ﬁcnd as the present system of removal
. :Ln;s:“hmal of gtmta permits, but would be improved, he believes, by the introduetion of sepiic tanks which, however, is not possible in ﬁ.:!
absence of a supply of fresh water. Proposals for a water-supply scheme are being worked out for submission to Government. 1
Dt Mo sanitary report,
AN, Gt EASTERN COMMAKD. -

N = - L i |
Forr WiLLiau (ALirore].—There are many “ tanks " in the Mative Infantry lines. The supply of pipe-water is rather deficient in |
the lines. The surrounding country ia damp and low-lying ; a large scheme of dm?n.ug! i5, it s belicved, under consideration.
Senior Medical Officer 2 that pucca covered drains, with as much “fall” as possible should replace the Eufcha

draiTT!hI: the Native Infantry lines. tanks at Alipore (Native Infaniry lines) should be kerosened, and the contracts alluwing them 1o
Ee wsed for Ashing abolishe moald this latter be done, they might be drained. The Principal Medical Oficer of the Prdincy and |
Assam Brigades remarks that the continuation of pucca drains in the Native Infantry lines at Alipore is the most urgent mcasure
proposed. 2 =t . g

ALLasanap—In the fort the defect in the drainage system owing to insufiicient fall still remains. The cook-houses for the hospital and
British Infantey in the fort are siluated at tco great a distance from the hospital and barrack roome. The quartees for the men of |
the Army Hospital Corps and their families are in the immediate vicinity of these cook-houses, nat more than 20 feet away. The |
quarters and cook-houses for the married people of the Ordnance Department are mingled in tre varioas blocks in an undesirable way.

The Principal Medical Officer of the 8th {Lucknow) Division states that the quarters of the Army Hospital Corps in the fort are too
mesr the cook-honses of the British Infantry and that they should be demolished and new ones built ona site some distapce away. The
servams' quarters and eool-houses of the married familics of the Ordnancs Department, are also far too close and one or the other should

be moved toa new sibe.
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NATIVE TROOPS, 1906,

TABLE XXX-—continued,

THMEROVEMENTS, SUGGESTIONS, e

‘The ratics of sickness and mortality will be found in Table XXVIIIL.

Brigndier-General Commanding the Brigade remarks that the drainage is very defective owing to want of “fall ™. Sollage
be removed by carts and this matter it under consideration by lﬁ..imunanl.-ﬁtmml Communding $th Division, He con-

saying that the sanitary arrangements made by the civil anthorities during the Magh Wela in February 1906, wore very inade-

k0w —Several large pands impossible to deain, and too large to Gl up without great expense, exist in Cantonments. A anllah,

'hprlh above the I'I‘Ilf‘-ﬂﬁl:_g:;llkﬂ in the river is commonly fouled by native exereta.  The foor and cubic space are defective

lines at present occupbed by Rajputs, but the matter is to be brought before the Standing Barrack Committee,

g Cantonment Commitiee suggest that the local Municipality be approached with a view to extending the intake pipe above the

or diverting the exit of the latter 1o a point below the intake. The Sensor Medical Officer of the station notes that be wisited the

ng station again on 13ih July 1907, found its condition unchanged.

General Officer Com ing the Division remarks that at his recent inspection of the Cantonment he found steps had been taken

v the defects com of in sanitation ; and that the lines of the 8th Rajputs had been re-sited and that the work of recon-
L n.

Dur.—Rice hlllﬁ]ze:ulthmﬁi it too close proximity W Cantonments. By the wisition of Garhi village, which is on the
Birpur, this defect wou miti to a great extent. vision for the purchase of loar new filth carts will be made in the
d Cantonment Budget Estimate for 1go6-07. Great difficulty is experienced in carryingout conservancy arrangements in the limited
which the work can be done. There are eight or nine houses, private property, bordering on Cantonments, which are not wnder

or Cantenment control, in which po sanitary arrangements have made but steps have been taken to induce owners to '];I-u:'n in
ewancy system obtaining in Cantonments, and the majutit{:ui owners have agreed.  An expenditure of Ri1,000 was incurred during
ar un the provision of urirals for the 2nd and gth Gurkha Rifles.

» Cantonment Committes are quite in accord with the remarks made above regarding the purchase of Garhi willage and the provision
carts for each battalion and qu:.h: latrines of bungalows bordering on Cantonmenis,

Princ Medical Oficer and the Officer Commanding the Garhwal Brigade concur in the foregoing remarks and the Offcer
niz the 7th (Meerut) Division states that the question of the incluston of i village within Cantonment limits fs under cup-

8G.— Y arious deains should be made prece when funds are available and three swamps should be deained. The Principal Medical
r remarks that the rebuilding or rercofing of some of the barracks occupied by the 8th Gurkha Rifles seems to be urgent as the wood-
several places was rotten and likely to fall down and that one or Wwo drains in the lines of the Sth Gurkha Rifles should Le made

i flicer Commanding the Assam Brigade states that the lines are fairly good, but wire verandahs on the west side to keep the
ﬂE main wall and that the nwﬁed:fumraam not pood.  He adds |.I1r=.t much work been done in this station in orgq.ng:ing
x beeomes palluted during the rains asit js not Altered. A sum of R ded during the i

waler i rains as it 15 . A sum 2,150 Wis CXpen ur YEAT On répaics
‘FTM in the w.l'.ﬂ.. l:,-mrsgnn four new  minor works.  Arrangements should be made for the filtration of the Wialr-‘h
juring the rains, as bowel complainis are then very prevalent.
_asspowsE~The mmy after heavy rain gets sgmewhat contaminated by serface drainage. Overcrowding exists 2t present in the

1 Garbwal Rifles lines and accommadation is insufficient for 316 men on the present allowance of cubic space, but estimates for
» the reguired jon are now being preparcd.  The Prncipal Medieal Qiﬁc:nflof ﬂ‘u B«a_.rcllly nnd Garhwal Brigades
mends the destruction of night-soil in an incinerator as the most suitable form of treating it in 4 hill station and the Officer Command-

Garhwal E,zslhm at the provision of an incinerator has been under consideration for some Lime, but was prohibitive owing
impossibility of transport ; he adds that as soon as a new road is open the matter will be reconsidered.

RuMsl (TioeT).—The nccommodation for troops is inadequate, but a requisition for building a suitable barrack room has Leen sent
o E;g!nu,}ﬁhkm throngh the Political O'fficer, Siﬁtlﬁm.

P NG Post iTiner).—There is some dificulty in obtaining water in the winter owing to the usual supply being frozen. It has then
brought in pakkals on ponies from a distance of afout one and-a-hali miles.

A SECUNDERABAD DIVISION.

1 RABAD— inage antonments is satisfac 3 there are in and near Cantonments nurmerows tanks surrownding which,
Ac n'ilmm:nw:& manh;?ﬂ%mnd. Th:D':'yﬂm-suppTy is of inferior quuliti;ta_md is linble c_::r:m_im-gllglm b E‘ﬁ,{iﬁ“[
antity. The Jiddic Mutla tank from which main supply of water for the town of Secunderabad is obtained is liable to pollution.
nking water for troops is obtained from wells. It is boiled before use for British troops. The baraars and villages are generally
y vy insanitary. Might-soil is remaved in Crawley carts and is disposed of by trenching i owing tothe difficulty: of gotting 3
of ground for this purposc, the amount of night-soil put into the trenches is excessive. he disposal of dry rubbish presents
lties and it eannat be snid vhat it is alwa eeted in @ manner unobjectionable on Sanitary grounds. The dhokie ghats near
\seain Sangor tank are grossy insanitacy. & Hydergooda Iﬂml:mg ground is too mear the scgregation camp, entrenchment,
“hest O fficers’ quarters, nd Royval Fusiliers.  Moreover it is very objectionable on sanitary grounds that the filth carts on

] m e pass so close to the hospital, entrenchment and camp as for o considerable part of the year the prevaiiin

wind blawa from the trenching groand to the places entioned. A sum of K30,610 was expended during the year on additions an

licrations o various bulldings and improvements to latrines and urinaries generally and wk-hmr:-; -::ﬂ dmmag%- :

; edical Officer of the Division remarks that a scheme is under consideration e supply of water to the troops irom
T m.wmmul:.an until it is in complete working order, he considers that the present _maku-sﬁwm for the nuppglﬂ» of
should be considerably improved. He adds that steps are being taken by the local authorities to remedy the defects brought 1o

%’

- Oficer cm ndi had Infantry Brigade states that for many years past the insanitary state of the Cantonments
E:mirmhu ben b.:'ﬁgﬁ::mﬁﬁ;d Lhtcﬁurrl!.; are belng mads to improve matters, but o effect rua? improvement much moey

have to be spent.
BURMA DIVISION.
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PRISONERS, 1g00.

TABLE XL.

RATIOS of ADMINISTRATIONS.

I Fatios of admissivns and deaths to strength are taken from Table XLIL The actaals will be found in Table XL11L,

RATION PER 1,000 OF THE AVEEAGE STRENOTH,
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PRISONERS, 1906.

TABLE XLIL

RATIOS of GEOGRAPHICAL GROUPS.
The ratios of adelesions and deaths to stresgth are taken from Table XLIL

The actuals will be foond in Table XL1I1,
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TABLE XLIIL

RATIOS of FAILS, GROUPE, and ADMINISTRATIONS. For actuals see Tabls XLIIT
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RATIOS of FAILS, GROUPS, and ADMINISTRATIONS.

PRISONERS, 1go6.

TABLE XLII—continued.

For nciuals see Table XLILJ.
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PRISONERS, 1go6.

TABLE XLIV.

ABSTRACT of the SANITARY SHEETS of the most UNHEALTHY FAILS, SANITARY DEFECTS, IHPMFHWS
SUGGESTIONS, etc,

BURMA.

Pagan.—1 he thres: prisoncrs who died, one from ulceration of the stomach and two from leprosy, were suffering from those di

to admission into the jail. The IMﬁpr-ﬁtm remarks ;= Linc plan and plinth area estimate for the leper jail at Myingyas

ve been submitted to the Chied Engineer, ic Works Deparement, Burma, for administrative sanction and it probably be some
time before the priscners from Pagan are transferred to Myingyan. e

EASTERN BENGAL AND ASSAM,

Ditragarh.—The overcrowding which lasted l'm'azﬁa days during the r was avoided by accom :
isoners in the under-trial wards, The deainage is defective and it would be well to replace the E‘:ﬂﬁ kntcha W?’kgn
ﬁe sickness and mortality are said o have been due chiefly o dyse and diarrhea.  No local insanitary condition is assigned
account for the Frst-named dissase w‘-'!'r:hlpnu.iln:d.i.nan idemie form in town and among the military police, %uﬂ:
adjacent to the jail. Mo lewer than six of the eight men died were apium eaters. b i

Gauhati. =The under-irinl ward was overcrowded at times. A portion of the oil-mill shed was used, from 15t May to 10th [
as a segregation shed for prisoners under obscrvation a.mi new arrivals from parts of the country Itliuud lll_'ll'L;pnlzmh_ diseas
whole of Eu’: jail site is water-logged during the rains and on one oceasion during June after § invches of ra certain parts of the |
compound were flooded 1o the d of 1 1o 3 feer.  This defect coupled with the imperfect drainage which sllows of the passage
the jail of polluted water from the municipal drains and adjscent shallow sheets of waler was considered to be the chiel cause
continuance of dysentery and other bowel complaists, The precautionary measures adepted o stamp out dysentery were effe
scme extent as there was a cossiderable deerease in the number of cases admitted into hespital for that complaint compared wi
tevious year. The Superintendent of the jail considers that the disease is not eradicated that it will continue to re-appear in a m
L virulent form cvery year until the defects in the di‘:l.in.ugc are remedied, J Rl R
Backergunge.— The canc shop was invariably used as a sleeping barrack and the denke shed was similarly utilized for a short t

to relieve the overcrowding which existed more or less from February to December.  The Superintendent of the Zail considers &
beds or bamboo platiorms might, with advantage, be substituted for the brick beds, in the upper story wards. Ttdp.l is su T
on three sidess by a khal (artificial canal), which 1s to all intents and purposcs a sewer, the drainage Elbﬂ:df'lhﬂ'll'll Tewe i water at
tide flows into the compound through the drains.  Uhe health of the prisoners shows no imgmw:wm nll:]ymw 'GM drops:
anemin are still rife and their cause has oot yet been satisfactorily determined. A new female ward civil Were comp
the year and a dysentery camp which provided accommodation for all cases of dysentery and diarcheea was in use from gth October.
Shillong —The oveserowding, which existed more or bess frem 15t April to 2oth S:ﬂl:mber and again from 13th October to the
of the year, was parily relicved by transferring the prisoners to other jails. The mortality was entirely duc to enteric fever and dy;
and these with ague were the eause of all the sickness.  The dysentery mortality is attriputed parly to the scorbutic taint which co-existe
vegetables were deficient and of bad quality, the jail garden having been neglected. The two first-named diseases ars said to have
probably contractod when the men washed their clothes in the river, o custom since discontinued.  The Inspector-General E of
that the great mostality was due to the habit of allowing the prisoners to bathe and wash their clothing in an adjacent i
which a good deal of sewage Howed, and he states that they doabtless drank the water at such times.

modating the

BENGAL.

Krishoagar.—A dufefa shed in the compoond. with 53 beds, was used to relieve the overcrowding in the under-trinl ward which laster
for 33 days in July, Auguse andSeptember.  The dermitory accommodation was insufficient and additions and improvements are o |
in the shed.  The accommodation provided in the hospital i poor and defective, the ventilation being n , a8 there a
rows of beds between doors, but this will be remedica when openings have been constructed in the partition and “ ship fu
ventilators * provided in the roof of each ward, for which the Public Works Depariment is preparing plans and estimates. The g
is fat and the drainage debective, particularly to the west and south of the jail, cansing occasional warer-logging in the garden.
sickness was due chiefly to dysentery and malarial fever, and the Superintendent of the fail states that it is difficult to say whether the au
of fever while in jail were primary or relapaes, since a large percentnge of the inhabitants of the district suffer from enlarged
Hollows that aeed to be filled afford lodgment for water during the rpins and are brecding places for mosguitoes.  The Inspecto
remarks : =" Improvements to wards and worksheds are in progress and plans for a new Ed&'pit-'ﬂ are being prepared.” }

Midnapore Central.—The juvenile ward was overcrowded during the year and the cane workshed of Mo, 3 ward was continuously u
night ? convict warders and cverscers. The ventilation of the wards and worksheds is defective but mensures are being taken o reco
these buildings ; the drainage also is very defective, as there is not a single surface drain in the jail compound. principal canses
sickmness were agiue and tbencle of the lungs, the latter being attributed to the poor physique of the prisoners who are therefore yvery susc
ible, admissions for the first=named disease are said to be partly attribusable to the large number of itoes; the bad health of the priso
class was conducive to bronchitis andidiarcheea; and dysentery, the Superintendent considers, was undcubted hro
nowly-convicted and under-trial prisoners.  No speeial eauses are assigned for the prevalence of preumonia,
that_this jail, though always unhealthy, has few sanitary defects and that many proposals for its improvement have
wventilation of all the wards and worksheds is being provided at a cost of over one lakh. He adds that the prisoners sufl
from dyscotery which was prevalent in the disirict,

—UOwercrowding which lasted for 67 days was relieved by using the verandah of ward No. 1 at night for a week irt'.ﬁnﬁ
accommodation in the under-trial ward is very limited, having a capacity for flve under-trials enly, while thalﬁﬂl‘g average in the
ircar: exceeded that number.  The rain water round the hospital and cookshed has no easy outlet, the two uiﬂ:ﬁ drams being
or the purpose.  An ejector is urgently needed as the present system of removing the night-seal threugh the n gats is o
especially in the rainy season.  Tha sickness and mortality were not dee to any particular local conditions. |

Chaibassa.—The overcrowding which lasted for 1og4 days during the year was relieved by accommedating the excess number o
prisoners in A pecea workshop, used as an oil-mill shed during the day time. The sickness and mortality were due to serious and
accidental iliness and cannot be attnibuted to any defects in the jail. The I':.; or-General siates that this is a faicdy good jail a
all.';l{ilhutl::-dthr; high deatherate this year to bad management, in that sufficient use was not made of the hospital for men in a weak and
sickly eondition. K

Purulian—\Workshops were utilized as sleeping wards throughout the year and four tents from 318t Mareh to 15th June to relieve the
overcrowding. There were 14 deaths during the year, ten of which were from lung diseascs, including eight irom acule preumonia,
which s antributed to overcrowding and bad ventilation of the sleeping wards. The InspectoesGeneral remarks that this is an old jail
i; v_fh_ifh the main barrack is defective and that a scheme has Eetn submitted to Government for a new barrack and for enlargement ¢
the jail area. :

varjeeling—The Superintendent considers that two sheds are necessary outside the jail for the accommodation of paticnts safferin
from chelera and other inlectious diseascs, as at present a temporary shed is erected for small-pox patients. He adds that no spec
local eause can be assigned to account for the diseases which oceurred in the jail and that the high mortality was due to prisoners bein
received in bad health.  “The Inspector-General remarks that this is a small jail which, though ject t?mfﬂﬂ*m, is usually heal hy,
th;dﬂlﬂ supply is good and no serious sanitary defect exists, He adds that a new segregation ward is being and will soon be
ready.
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PRISONERS, 19o6.

TABLE XLIV—continued,

ABSTRACT of the SANITARY SHEETS of the most UNHEALTHY FAILS, SANITARY DEFECTS, [MPROVEMENTS,
SUGGESTIONS, o

UNITED PROVINCES.

ing existed for 06 days during the year. Two deaths occurred among understeial priscners but there was
worthy of notice. The Inspector-General remarks that this is a small lack-up in which the sanitary conditions are

Komatadih—0
o sickness in the jail

—Ague was alent during the year, especially during April, May, October and November; when large nombers o
itocs were HPﬂﬂiﬂﬂﬂrlr g0 in Detober, Bronchitis occurred in old prisoners whe had suffercd frem it more or less
ly and who were influenced by climatic changes. Dysentery was also rife among the old and infirm, most of whom had
pntracted it r to admission into the jail.  The mnufiun. though not traced, is said to have been carried by flies either to the food
iter used by the prisoners who contracted the disease. The Inspector-General remarks :— This is an old jail but its sanita
i Ilﬂ_ls:ﬂﬂdn The district was unbealthy during the past two years and the jall usually contains a very large nomber of ag

 Kassia.—Overcrowding lasted for 7 days in January.  This small leck-up has now been abolished.
. —Terts were used te relieve the overcrowding which Insted for 36 days daring the vear.  The jail not being large enough
o 4 all the prisorers convicted in this district, lr-ugqu.enr.tr:nﬂm 'hgg m}lhe rm.dE [ me uvﬂt:l'wding. ; .Es *;Emmﬂm
good health only were thus transferred, the result was that all those in bad and indifferent health remained and gave rlse to a higher sick
and deatbrrate would otherwise have been the case.  Morethan hall of the 690 prisoners admitted in health were transferred.
death=rate was high but it was a sickly vear and the 15 deaths - nine of which were due to dysentery—all dceurred in the last half of the
‘The Soperintendent considers that the scarcity whi iled in parts of the district during the latter hall of the year, was
btless the cause n“dil: numheli; of ?;_isn'r‘ur; be irimt;:I h?tt:“m :Mishﬁ. 'E‘h.r.- II : engral remarks 1—" Tth:da n:%‘n»
ly mew 8 probably one of the best desi an constructed jails in India, Its sani condition is : g
ct is nﬂ#ll:y and malarieus and the condition of I.slw prisoners on admission Elht jail is bad.* i e
 Earwi—There was overcrowding for 26 days during the year. The sickness, excepting malarin, was due tono particulnr local

- Banda.—The jail was overcrowded for 77 days. The greater part of the sickness was duc to the characteristics of the district as 5
yhole, as it is very malarious owing to the number of tanks close 1o every village site and most of the prisoners on admission showed
igns of malarial p-ﬂlminﬁ. The Inspector-General remarks that the sanitary condition of the jail s good except for a defective
ater-supply. The jnil wells, which are being + and those in the ity are drying up, but li'l': question of & new water-supply
s TOL Yt sclved. All the drinking water iz beiled. The district is very malarious and last year scarcity prevailed. The death-
jte depends to a great extent, on the condition of the prisomers on admission.

Saharanpur.—Overcrowding existed for 12 daves during the year. There i3 an objectionable ditch surrounding the jail. The

ict &8 notoriously malarious and & large proportion of the prisoners admitted Suflered from enlanged spleens and other symptoms
y probably due, in the opinion of the Superintendent, to the Iur%_c amount of irrigation in this district.  He also
wiributes the of malarial fever and dysentery W0 climatic causes. The Inspector-General cemarks that the samitary
sandition of this jail, which was originally an old Sikh fort, is wery fairly good, though it wsually has a high death-rate due 1o the
wretched condition of the prisoners on admission. He adds that a new ward for the treatment of dysentery cases will soon be built and

at during ibe inter, malaria of a bad 1ype was very prevalent in the city and distriet.
H.lﬁ.."'l'ﬂ.—-wm ::-d Was ummymd for twuwf:lvayu during l.h-cr:Ilr year. The Inspeéctor-General remarks that this s a

aall Jock-up in which the sanicary conditions are good.
BOMBAY.

Sied Ging.—There was no wwmdin% as throughout the year a detachment of nearly o4 prisoners was employed on ballasting

ark on the Badin Railway. were accommaodated in tents and their camp was gradually shifted from place o place
long the railway linc as the work £ro . Pneumonia, though kept much ander control for the last three years, had nnl..:ocmt tely
s adopted for the prompt isolation of the patients ; unlocking of the jnil

ppeared from the gang, alihough measores were _
e T FTY il SETSE © 11 &N Li}] el Lhe Luallg ikl EROSE &FLAC 1] (FLaeliiaLH 8
hour in the morni bering of pri ! g and bedding and the burni f th les used by pne
snd administration tmt confre before sending them cut to work in the morning, still accounted for 42 admissions, 10 of
r-General remarks that he is not satisfied with the arrangement under which this gang has becn
always absent from the main body and that when the ballast work is finished he intends to keep the whole
ang in one eamp under the immediate supervision of the Superintendent and Medical Officer.  He consislers that the gang was fortunate
n escaping with so few cases of fever and anribotes the good results to the free wse of quinine prophylactically. Sy I
R aithi—~The prevalanos ol‘dgwnbtry- diarrhea and bronchitis is said to have been partly due to the exposed situation of this
Al In addition fever (much of which was probably influenza) and malaria, which prevailed in Sind during the cold season, were causes
debility in admitted [rom the Provinee and may hawve predisposed 10 Lnthr_-rl r]|'!l'.".'.|.ﬁ._ The Empml-ur-{‘r_mml remarks
h though the daily average strepgth wos higher in 1905 there were mose admissions into hospital and m_dnl.hs in _1got—six of
vhi in December—against foar in 1905, He considers that this prison should be very healthy as it is well built, is at some
tance from all hﬂding!andhma\gwr] water-supply and drainage. He intends to supply prisoners with a third blanket as the
officer considers that it is rather cold during the winter months.

Commen.—The overcrowding which existed throaghout the year was relieved by u_f.ing:fm- barrack accommodation twe
ek ahon the entire period and a ttﬁd for & parl of the year. The ventilation s :lr:l'acm‘re._ [ha Inspector-General remarks I!TI.-:tl-l
ig prison is always overcrowded, trough frequent transfers are made]; and that it was a disappointing year, as up to the end of October, it
. ed as if the mortality [or the prison would be low, when the chalera epidemic suddenly occurred. He adds that plans and
L iipgh for a mew prison are being Pﬂ?am& and that the Common Prison, which is a source of anxiciy ta all concerned, will given

when the bailding 12 completed.

CENTRAL PROVINCES.

. Chhindwam.~There was no overcrowding throaghout the year as the excess number of ander-trial prisoners wis accomm adated in
n en barrack. Lateral ventilation was provided in barrack No. 6 (female) and the well inside the jail was covered over to protect
t from is, £ic.
- MADRAS.

mmntu_—The ise of the unusual high mortality was an gutbreak of cholera which was raging in the district and city ftself

its appearance : thﬂ?ﬂ-l, in the rn'lddrcﬂ uly. 'f‘;u Inspector-General rm'!uh that the sick-rate diminished, but the death-

: increased considerably owing to the chelera outbreak and that as the population is small, the rates are subject to great fluctuations.
| He adds that some sanitary improvements have been suggestod which he hopes will soon be carried cut.

COORG,

—~There was no overcrowding as the extra five male under-trials and civil debtors were actcommodated in empty wards.
"%‘E%mnﬁum: ‘:1- remarks =—* | ﬁnw to-day inspected the jail. The drainage system, water-supply, ventilation of wards,
en, and dry earth latrine are ull excellent and | am unable to suggest any sanilary improvements,
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