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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—again the following papers :—
G.0., No. 850, Public, dated 11th August 1896.

e iae.

Official Memorandum, No. 1771, Public, dated 3rd September 1896.

With reference to the statement of mortality in the City of Madras embodied in
paragraph 3 of the report which 1s dealt with in G.0O., No. 850, Public, dated 11th
August 1896, the Sanitary Commissioner is requested to repoert whether he can offer
any explanation of the extraordinary increase in the number of deaths from fever

since 1891, inclusive.

(Signed) J. F. PRICE,
Chief Secretary.

To the Sanitary Commissioner.

Reap—also the following paper :—

From Surgeon-Lieutenant-Colonel w. ¢. KING, m.B., C.M., D.PH, Sanitary
Commissioner for Madras, to the Secretary to Government, Local and Muni-
cipal Department, dated Fort St. George, 28th April 1897, No. 971-8.

With reference to memorandum, No. 1771, dated 3rd September 1896 (Public),
1 have the honour to respectfully invite the attention of Gevernment to my inspec-
tion notes on the Madras Municipality, submitted with this office letter, No. 2159-S.,
dated 12th December 1894, for its information. If that report be consulted (para-
graphs 12 to 14 and 26 to 31), it will be seen that I hold that the difference in
mortality in Madras from fever from year to year is due to conditions of moisture and
alternate air admission and exclusion following fluctuation of the sub-soil water in a
sub-soil highly charged with filth and infected with the causative agent of malaria—
presumably the plasmodiuvm malaric. I consider that the enclosed diagram J, referred
to in paragraph 32, which has now been expanded so as to include the years 1895
and 1896, proves that this connection between sub-soil water fluctuation and preva-
lence of fever exists. How this action is brought about I have explained 1n para-
graph 28 of the report alluded to. This means, shortly, that Madras is likely to ke
healthier for the time being when a high sub-soil water-level prevails than when any
marked depression occurs beyond what may be held to be the normal condition during
ordinary monsoons ; that is, that in spite of the objection to dampness by capillary
attraction, the ocelusion of the soil pores by moisture to an extent to interrupt soil
air circulation is, in this special instance of a filthy soil, an actual advantage.
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2. In paragraph 26 of my report, I have pointed out that the go-called ¢ fevers”
of Madras are mnot solely of the malarial variety, and, indeed, where the malarial
germ 18 concerned, I have preferred to believe that it has been much influenced by its
environment as to its virulence and specific action upon man ; that is to say, I consider
that, given the germ of malaria, its virulence is liable to undergo modification owing
to its propagation under conditions that vary with the extent of organic filth and
moisture available for its pabulum, and this to an extent that inhabitants of one part

of the town subjected to malaria may exhibit a greater percentage of severe cases
than those of other parts.

3. T have also pointed to the prevalence of low forms of lobular pneumonia in
the badly nourished of the lower classes subjected to evil sanitary surroundings. I
have further suggested ¢ when it is possible to register deaths in Madras correctly
in accordance with medical nomenclature, 1 have no doubt that a very 'great deal of
the so-called ¢ fevers’ from which persons die in Madras will be found to be due to
phthisis—-this fatal disease being very frequent among those of the poorer classes who
are subject tosedentary occupations in ill-ventilated dwellings and foul surroundings.”
Phthisis is not a disease that busy hospitals are likely to tolerate in their wards
longer than necessary to secure Some amelioration of the patient’s condition; hence,
mortality from phthisis in Madras hospitals is trivial. But, if admissions be taken,
the following results are secured, showing that this cause has to be reckoned with
in Madras:—

Mapras GeneraL Hospirar, 1824.

Europeans.
Total medical admissions—1,550.
Of these—
Phthisis .. - .o ‘e . 1
Chronic pulmonary phthisis .o .o .. 1
Pulmonary tuberculosis .. .o .. .. .o 26
Tuberculosis « « .o .o . .o 1
Natives.
Total medical admissions—3,962.
Of these—
Acute pneumonic phthisis .. .. .. .o .. 1
Chronic do. .o e .. .o .o 1
Pulmonary tuberculosis .. .e .. .o .o 153

4. Taking into consideration the frequency with which cows suffering from
glandular enlargements are to be found in the streets of Madras, an inquiry as to the
possible existence of tuberculosis amongst them is desirable. With the aid of
< tuberculin ” this point could be readily put beyond doubt, irrespective of cases where
infected milk would yield microscopic ovidence. 1 have directed Surgeon-Major
Bannerman’s attention to the matter, and he will investigate the subject on arrival of
apparatus from England. Granted, however, that these and other causes go to swell
the roll of « fever” mortality, the chances are decidedly that the majority of deaths
go registered are due directly or indirectly to the influence of malaria.

5. Since writing the report (1894) which forms the basis of these remarks, the
medical profession has made considerable advances in the study of the supposed
smmediate causative agent of malaria, namely, the plasmodium malarie. Its recogni-
tion in the blood of patients bas become a matter of frequent clinical research. Thus
Surgeon-Lieutenant-Colonel Sturmer has made a eonstant study of the matter at the
Royapettah hospital and elsewhere during the last two years, during which he has
examined some thousands of blood specimens. Lately, twenty-nine cases of indu-
bitable local origin and presenting symptoms of malarial fever were systematically
investigated, with the result of his demonstrating in euch instance the plawnadiu[a

malarie. This fact suffices to prove that true malaria exists in this eity.
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6. A further, and as yet an incomplete, advance has been the suggestion, made
by Dr. Manson and relied upon by Surgeon-Major Ronald Ross in the course of
numerous experiments, that there exists a close connection between mosquitoes and
the prevalence of malaria. This theory would provide a refuge for those who hold that
malaria is air-borne, yet have to acknowledge that the malarial germ has not been
found in air; but the theory by no means aids the explanation of malaria being—as it
undoubtedly is—water-borne, as it suffices to admit that the germ is obtained direct
from the soil. That the plasmod’um may be trarsferred with the blood of a patient
affected with malaria to the stomach of the mosquito, which subsequently dying upon
water may yield to it the plasmodium as such, or in some form modified to suit, or in
consequence of, its altered environment, seems also probable ; but, to confirm this,
further research is requisite, as up to date the malarial germ has not been identified
in water in any form. It might, therefore, be held by those who are inclined to this
theory that, the existence of the plasmodimmn malarie in the locality being granted,
increase of fever in Madras must have been synchronous with increase of mosqui-
toes ; and some colour is given to this by the statement which occurs in Surgeon-
Lieutenant-Colonel Sturmer’s report on the Royapettah hospital in discussing the
prevalence of filariasis (p. 156, Annual Report on Medical Institutions, 1895).
A census of mosquitoes being impossible, such an argument could only be decided
by the opinion of inhabitants, that must vary according to personal experience.
Thus, it could be claimed tnat on the sinking of the sub-soil water and absence
of rain, there was also concentration of sewage in the town gutters and elsewhere,
and that mosquitoes have bred under more favourable circumstances than usual.
Against this, however, must be balanced the fact that the poor monsoons received
must have been a decidedly unfavourable factor to their propagation in respect to
general soil dampness, although favouring the dried remains of germ-bearing mosqui-

toes * being transferred by wind. But, in
* Manson. any case, this theory would demand that
the extent to which drinking-water is
exposed to the falling in of mosquitoes has undergone increase in the town, or that,
at least, this condition having undergone no change, the water has been subject to
more complete contamination than usual owing to a great increase of mosquitoes.
The former contention cannot, however, be conceded, whilst the unusual scantiness of
the monsoons must have been unfavourable to the latter. The water open to con-
tamination, if the Red Hills channel be excluded from consideration, is that contained
in wells at the back of houses, small service reservoirs in streets and the carelessly-
protected household chatties. The water from wells 1s unfortunately largely used,
but still it must be held that the tendency is to a decrease—pipe-water being yearly
more depended upon. Indeed, as shown in table B, the number of house connections
with the Red Hills water has undergone a considerable increase during the period
fever has become more prevalent, and it may well be that this very fact has had not
a little to do also with the increase of fever irrespective of the sub-soil water fluc-
tuation, in that the superficial soil in the neighbourhood of dwellings has undergone
saturation in a but partially drained town, and this has favoured the propagation of
the malarial germ, and, it may be, of its possible carrier—the mosquito. With
reference to the latter possibility, it is necessary to remember that evidence should
equally be forthcoming as to exacerbation of filariasis and of one of its more readily
discernible sequelee—elephantiasis; whereas there is reason to believe the opposite.
It is true one breed of mosquitoes may be peculiarly fitted for conveying the filaria
sanguinis to water and another for the plasmodium malariee, but it would be a prema-
ture refinement to believe that the meteorological and local conditions which favour
the development of one breed of mosquitoes do not favour another, although this is
quite within the bounds of probabilities. Moreover, if mosquitoes had it all their own
way as to malaria—as they apparently have in respect to filariasis—existence in certain
parts of Royapettah would be impossible; as here the malarial germ has been
demonstrated ready for transport, whilst the locality s, and always has been, notorious
for the prevalence of these insects. Yet, this locality is in the 8th Division, which, as
the accompanying table will show, has exhibited less disturbance from fever mortality
than any part of the town;—
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TasLe A.
<. SSSa ‘[ '

ivisions. = i o~ I ~~+ v < ~ o0 o 1= — I~ 3 - <

Division :[%12@ B3 ez(za 12|25 l2|¢g %’%z

— - o — — —_ — — - —_ — — — —_ — —
1st Division .. . ! 12-8 l 12:0 1128 9-3 {115 [ 114 [11+7 [11-0 97 {11°1 |12°4 [1906 {16°0 | 154 14.'78 1569
2nd . . .. 93 87! 90| 93 97 82 89| 93! 81 |1056 (110 {154 |200 {197 |16:3 15-4
3rd ' . 77 77 7-7 82 84 79 9-2 82 65 92 (103 159 |189 18D | 168 161
4th " N 88 87 86 78 114 78 66 71 G4 82 11237135 \13-9 96 109 [12-8
Bib 71| 78| 74| 770 79| 77| 75| 89| 65 93 [101 116 |12 |106 |10:3 | 11-3
oth 40| 48| 46| 43| 43| 49| 1| 67| 70| 54| 651135 | 91| 88| 95 116
L 80| 86| 87| 73| 78183188 04| 77| 82| 97 127|121 |116 |103 | 172
sth o LUL (135 1L (114 104 1 91105 108 | 80 | 911 80 |15 | 108|110 | 95 | ‘g

7. 1 enter thus far into the ¢ mosquito theory ” as it is one that has popular
approval, and, like all things new, is liable to be rcceived unquestioned. It is
however, necessary to remember that, although the theory is ¢ taking,” there stili
exists in practice a very decided blank, which, it is to be hoped, Surgeon-Major Ross
and other earnest workers in this special subjeet will be able to fill in the near future,
Till then it seems to me unsafe to believe in this hypothesis further than that it is
probable mosquitoes are carriers of the malarial germ—although the chances are that
their role is of a limited and 1ncidental nature—and that, taking the broad view
requisite in judging as to causation of mularial prevalence in various countries and
under varying circumstances, we must still ascribe to the soil containing the malarial
germ and its direct conne@ﬁon with air and water the chief conditions favouring its
propagation and the infection of man.

&, It is necessary to allude to another theory as to prevalence of fever in Madras
namely, that it 1s duc to © chilis 7 owing to fluctuation of temperature acting on a’.
population subjected  to privation consequent upen high price of food. As a fact, in
Madras, in conunnon with other parts of the Presidency, food-grains have been above
normal rates during the period discussed ; but there is no reason to believe that there
has been a general increase of fever in the Presidency, nor that distress of a nature
likely to seriously affect the general health of the population, or any special section
of it, has been felt in the town of Madras. Even granting this were so, the utmost
that conld be ascribed to such influence would be the general statement that a badly
nourished population would be less capable of resisting infection by the specific
organism of malaria—not that it would succumb to chills. In any case, diagram J
will show that fever prevalence and dearncss of food by no means necessarily accom-

panied each other *, although, as drought

* Recent stasistics of mortality in the famine  and dearness of food are closely allied
affected Ceded Districts show that, notwith-  factors in this country, sub-soill wat

standing food dearness, drought has been favour- 14 o and increase of 2. £ er

able to decrease of deaths under “ fevers ™. P se ot price of food are in

certain parts of the diagram apparent ; but

(Intld) W.G.K. it is still more apparent that a return of

normal monsoon, and a resulting normal

lJevel of subsoil water, even in the presence of increased price of food, mean a

decrease of fever. 1 may here explain that the ¢ price of food line” exhibits the

total spending power of the cooly gaining Ks. 6 per month in Madras as expressed

by the quantity of the cheapest grain (ragi) procurable at different periods. "I need

hardly remark that the expression of data by this method is a mere watter of statis-

tical convenience, and has nothing to do with the fact that the cooly of Madras eats

rice by preference to ragi.

9. Lastly, it is necessary to ascertain whether the land-locked condition of the
open sewer known as the Cooum had any influence in the matter. A joint con-
sideration of its position and of table A will show that divisions in its vicinity did
not suffer more than those at distances fromit. 1It, however, cannot be conceived that
the foul gases emitted did not prove a predisposing cause to those subjected to their
influence. Possibly, also, mosquitoes had a “ good time” during the period of drought
in the Cooum; but, as already remarked, there is no evidence of their being more
pumerous than usual.
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10. The following table B has the disadvantage of not referring to exactly the
game period as the mortality exhibited in diagram J—that being for the calendar
year as against the official ‘year—but it will suffice to illustrate the fact that, whilst
increase of fever occurred all over Madras, the divisions receiving marked increase of
house-connections were decidedly at a disadvantage :— ’

TasLE B.

Table showing the number of house-connections added in each division per annum, with
mortality rates from fever.

1878. | 1879. | 1880. | 1881. | 1882. | 1883.|1884-85.|1885-86.| 1886-87.] 1387-88. 1888-89.
1 | _
Divisions. é l\ é
= = Py ) = £ K £ = ot = o =
S0 8815 B || & | Els5] 8 sk
g 2 =] g g g = 2 g = 23 3 123
o o = [~ = = =1 = = =1 — = i ’_:-02
| & % z z z z z 7 'z 7z | & z | &
1 | 2 3 g 4 5 6 7 9 10 \ no 12| B \ 14
I
1st e . 1] .. .. .. 4! 40 32 12 ! 1! 18] 108 19 ' 10-1
2nd Ul 2] sol 105] 83| lug| 158 139 32 137 98| 98| 215 o84
grd .. . b 33 63 | 82 74 167 95 o8 1101 1061 81| 117 ©6'8
4th .. . 4 2 1} 1 .. 21 12 12 20 37 69 64| 67
bth e .l B2 15| 27| 2| 47| 46 72 41 52| 71| 851 71| T3
6th e .. 28 9 mn, 2 9l 11 3 10 | 7 s 71 91 68
7th ol 40 18] 80| 28] 48| 45 76 41| 821 106 | 96| 153! 74
8th oo s 1 4| 6! 15| 33 15 15 | 8 ‘ 19| 108 | 42 ’ 7-8
1889-90. 1890-91. 1891-92. 1892-93. 1893-04. \ 1894-95. 1895-96.
L & & L |y L | 4
» : a : : : : :
Divisions, E “Sé’ E “SE’ E’ .“o.»{_} g \ hs‘? E w2 E «SE E "5.?_‘
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z |3 z | &2 z | & z | | S v | & z | &
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1st e 8 107] 12] 119 3\‘ 214 35| 164 43| 159 53 \l 138 | 41§ 160
2nd 0| 290 | 10°1 | 24| 112 ] 119 173 | 41¢ | 200 | 478 | 197 | 285 ) 157 | 385 | 153
3rd o T79 ! ool 2150 102 | 69| 180 187 | 188 | 355 | 184 | 239 | 164 | 214} 148
4th | Ces| ss| 60| 18| 36{ 141 | 71 130 11| 108 | 110} 112} 125 11°0
5th U qis | os6 | 520 101 | 47| 121! 133 | 122 | 124 | 108 | 140 | 105 | 164 | 10°9
6th e | 10 45 9| 717 i 140| 24| 80| 19 89| 28)109] 29|11l
7th o ..l 16 s3] 1930 91| 73 1 1123 | 217 | 116 ] 2821120 270 | 99| 221 (119
gth ..t 38l 88l 3] 93| 17 | 48] 66| 103 61]116] 67 1 86| 62) 95

11. Putting aside, then, the mosquito, the chill and food, and Cooum theories as
having decidedly the balance of evidence against them as chief factors, there remain
two solid facts, namely, fluctuation of the sub-soil water owing to a series of abnormal
monsoons, and increase of house-cannections in a town site whose soil contains the
malarial germ. Hence it is that the advent of a better approach to normal meteorolo-

:cal conditions in 1896, and consequently to normal sub-soil water-level, was imme-
diately followed by an amelioration of fever prevalence, which might have been more
complete were it not that the minor disturbing factor of increased house-connections
in an imperfectly-drained city still continued. Having regard to the fact that the
1896-97 rainfall was, however, in excess, the chances are that if the south-west
monsoon (1897) be normal, or less than normal, the sinking of sub-soil water immedi-
ately before the burst of the north-east monsoon will be followed this year by an
exacerbation of fever, in that the sub-soil water-level having been raised a greater
fluctuation (and within a more superficial layer of the soil) than usual must then be
brought about. This statement of conditions that have rendered the propagation of
the malarial germ in a soil already infected with it markedly active, is in accordance
with acknowledged opinion as to causation of malaria, but it leaves open to doubt

the mode of conveyance to man. Hence, until the mosquito theory can be completed,
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10. The following table B has the disadvantage of not referring to exactly the
same period as the mortality exhibited in diagram J—that being for the calendar
year as against the official year—but it will suffice to illustrate the fact that, whilst

Increase of fever occurred all over Madras, the divisions receiving marked increase of
house-connections were decidedly at a disadvantage :—

TasLe B.

Table showing the number of house-connections added in each division per annum, with
mortality rates from fever.

1878. | 1879. | 1880. | 1881. | 1882. | 1883. | 1884-85.1885-86.] 1886-87.] 138788, 1888-89.
RS | N S R ! _—
Divisions. 5 5
. . . . . g . | g
g g 8 3 8 g 8 5 g S a 5 ! ab
ot = =] = 2 < < = < < ] 2 1 o8
8|3 |2 |% | & |3 E El g E 123 2 | =3
] £, El E E] E] Ej El = 5 =3 El <3
LA a e z z z P v 7 = e = | &
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| | |
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2nd e el L1z S0l 105 83| 1w ! 158 134 L3z I3T| 98| 98] 215 84
8rd ce al Be 83 63| 82| 14| 137 95 68 o | 106 &1 17| 68
sth S S E 2 N R R 12| 20| 37l oeo! el 67
bth v | B2 15 T 2 41| 46 72 ’ 41 52 185 T3
6th eeaio28 91 1 2 9l 1 8 10 | 7 81 71 9 68
7th . . 40 18 30! 28 48 45 76 411 821 106 | 96| 133 71
8th O R R { 6| 15| 33 15 15 | 8| 19| 103 42 78
t i I
1889-90. 1890-91. 1891-92. 1892-93. 1893-94. | 1894-95. 1895-96.
- i ' N
aé & g & 5 £ s
L . . . g . . q . . g . . g . . = .
T IR BTN ETYE TN N T N P N
— — — oy — : — - — =
A E-EN Rl I e N - I R -t (SE| B | 5%
m | £ 7 | & z | a z |8 7S z 3 z |2
- [
1B | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 21 | 25 | 26 | 271 | 28
1st e 81107 12| 119 3124 35| 154 | 43| 159 | 53| 138 41] 160
2nd oo 28001011 244 | 02| 119 173 | 414 | 200 | 478 | 197 | 295 | 157 | 385 | 133
3rd | 179 00 215 | 102 | 60| 180 | 187 188 | 353 | 184 | wne | 1ok | oo 148
4th s e 98 88| 600 118 36( 141] 71130 111|108 110 112 126 11-0
6th s e} 18186 520 101 47 ) 12 ) 1330 129 ) 124 ] 108 140 | 105 | 164 | 169
6th e w10 45 91 77 8 140 24! 8ol 19| 89| 28109 20| 111
Tth s ee | 1360 830 1034 91 73| 143 217 | 116 | 282 | 120 | 270 | 99| 221 | 119
8th o] 88 88| 35| o3 17’ 148 | 66| 103 | ¢1]116| 67 ’ 86| 62| 95

11. Putting aside, then, the mosquito, the chill and food, and Cooum theories as
having decidedly the balance of evidence against them as chief factors, there remain
two solid facts, namely, fluctuation of the sub-soil water owing to a series of abnormal
monsoons, and increase of house-connections in a town site whose soil contains the
malarial germ. Hence it is that the advent of a better approach to normal meteorolo-
gical conditions in 1896, and consequently to normal sub-soil water-level, was imme-
diately followed by an amelioration of fever prevalence, which might have been more
complete were it not that the minor disturbing factor of increased house-connections
in an imperfectly-drained city still continued. Having regard to the fact that the
1896-97 rainfall was, however, in excess, the chances are that if the south-west
monsoon (1897) be normal, or less than normal, the sinking of sub-soil water immedi-
ately before the burst of the north-east monsoon will be followed this year by an
exacerbation of fever, in that the sub-soil water-level having been raised a greater
fluctuation (and within a more superficial layer of the soil) than usual must then be
brought about. This statement of conditions that have rendered the propagation of
the malarial germ in a soil already infected with it markedly active, is in accordance
with acknowledged opinion as to causation of malaria, but it leaves open to doubt
the mode of conveyance to man. Hence, until the mosquito theory can be completed,
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we must believe with the old school that the malaria thus produced has been conveyed
to the sufferers by medium of water (1n this case, presumably well water) and by air
displaced from the soil and sub-soil.

12/ To sum up, therefore, T hold that the soil of Madras contains the malarial
germ ; that propagation of this germ 1s favourcd by organic matter in the presence of
oxygen and moisture and modorate heat; that the soil of Madras is rich in filth

organic matter) and has in normal scasons a high sub-soil water-level ; that a depar-
ture from its normal level of the sub-soil water, and fluctunation due to scanty
monsoons from 1899 to 1895, rosulted in inducing air oirculation in soil usually
filled with water, and thus placed the malarial germ under favourable conditions for
Propaga,tion ; that the increased introduction of ¢ house-connections ”’ with the publie
water-supply in imperfectly-dramed premises, and in an imperfectly-drained town, has
favoured moisture of the superficial soil and consequent growth of the malarial germ.

The remedy lies in starving the malarial germ existing in the soil of Madras by
depriving it of its pabulum of organic matter, and of moisture. The first condition
would be met by requiring correct rubbish and night-soil conservaucy, and especially
cossution of additions of raised mounds of filth composed of town rubbish and human
feecal matter to form sCWage farms within the inhabited areas; the second, by the
endeavour to bring the fluctuation of the sub-soil water under control within a reason-
able limit, by abolishing tanks that arrest the surface-water flow situated above the
town-level, and combining a system of sub-soil drainage with pipe scwerage of the
town. The cost of pumping might render a sub-soil drainage system that would be
really effective out of the question, having regard to the financial condition of Madras,

but the other mcasures should 2 course of time be fulfilled.

13. T enclose for reference, with the hope that it will strengthen my arguments,
diagram C, that may be regarded as glving an idea of the normal fluctuations of sub-
goil water in Madras town. A refercnce to diagrams F, G, H, also enclosed, will show
how closely 1 the town of Madras the incidence of fever, diarrhca and dysentery,

and cholera are .inﬁuenoed by sub-soil water fluctuation—more especially during the
stage of depression.
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GOVERNMENT OF MADRAS.

PUBLIC DEPARTMENT.

Reap—again the following papers :—
G.0., No. 850, Public, dated 11th August 1896,

Official Memorandum, No. 1771, Public, dated 3rd September 1896,

(Signed) J. F. PRICE,
Claef Secretary.

To the Sanitary Commissioner.

Reap—also the following paper :—

From Surgeqn-Lientenant-Colonel W. G. KING, M.B,, C.M., D.P.H., Sanitary
Commissioner for Madras, to the Secretary to Government, "Local and Muni-
cipal Department, dated Fort S, George, 28th April 1897, No. 971-S.

With reference to memerandum, No. 1771, dated 3rd September 1896 (Public),
I have the honour to respectfully invite the attention of Government to my inspec-
tion notes on the Madras Mumelpthty, submitted with this office letter, No. 2159-8.,
dated 12th December 1894, for its information. Tf that report be consulted (para-
graphs.12.to 14 and 26 to 31), it will be seen that T hold that the difference in
mortality in Madras from fever from Year to year is due to conditions of moisture and
alternate air admission and exclusion following fluctuation of the sub-soil water in &
sub-soil highly charged with filth and infecteq with the causative agent of malaria—
presumably the plusmidium malarie, 1 consider that the enclosed diagram J, referred
to 1n paragraph 32, wh1(~_h has now been exnanded go as to include the years 1896
and 1896, proves that this connection between sub.soi water fuctuafion and preva-
lence of fever exists. How this action is broaght about | have explained in para-
graph 28 of the report alluded to. This means, shortly, that Madras is likely to be
healthier for the time being when a high sub-goil water-](:,ve] prevails than when any

marked depression oceurs bevond what may be held to be the normul eondition during

ordin:ry monsoons ; that is, that in spite of the objection to dampness by capillary

attraction, the ocelusion of the soil pores by moisture to an extent to inferrupt soil

air circulation is, in this special instance of a filthy soil, an actual advantage.
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2. In paragraph 26 of my report, I have pointed out that the so-called fevers
of Madras are not solely of the malarial variety, and, indeed, where the malarial
germ is concerned, I have preferred to believe that it has been much influenced by its
environment as to its virulence and specific action upon man ; that is to say, I consider
that, given the germ of malaria, its virulence is liable to undergo modification owing
to its propagation under conditions that vary with the extent of organic filth and
moisture available for its pabulum, and this to an extent {hat inhabitants of one part
of the town subjected to malaria may exhibit a greater percentage of severe cases
than those of other parts.

3. T have also pointed to the prevalence of low forms of lobular pneumonia in
the badly nourished of the lower classes subjected to evil sanitary surroundings. I
have further suggested ¢ when it is possiblec to register deaths in Madras correctly
in accordance with medical nomenclature, I have no doubt that a very 'great deal of
the so-called  fevers’ from which persons die in Madras will be found to be due to
phthisis—this fatal disease being very frequent among those of the poorer classes who
are subject to sedentary occupations in ill-ventilated dwellings and foul surroundings.”
Phthisis isp howeverg not a disease that busy hospitals are likely to tolerate in their
wards longer than necessary to sccure some amelioration of the patient’s condition ;
hence, mortality from phthisis in Madras hospitals is trivial. . But, if admissions be
taken, the following results are secured, showing that this cause has to be reckoned
with in Madras :—

MaprAS GENERAL Hosprrar, 1894.

Europeans.
Total medical admissions—1,550.
Of these—
Phthisis .o .. . .e . .. .. 1
Chronic pulmonary phthisis .. .. .. . 1
Pulmonary tuberculosis . . . e .. ‘e - 26
‘l'uberculosis . . .o .. .. .o .o .o 1
Notives,
Total medical admissions—3,962.
Of these—
Acute pneumonic phthisis .. .o .o . .e 1
Chr()nic dO. .. . o o .e 1
Pulmonary tuberculosis .. .. .. .e .o 153

4. Taking into consideration the frequency with which cows suffering from
glandular enlargements are to be found in the streets of Mz}dras, an inquiry as to the
possible existence of tuberculosis amongst them is desirable. With the aid of
¢ tuberculin ” this point could be readily put beyond doubt lrrespective of cases whgre
infected milk would yield microscopic evidence. 1 have dlrected. Surgeon:Ma]or
Bannerman’s attention to the matter, and he will 1nvestigate the subject on arrival of
apparatus from England. Granted, however, that these and other causes go to swell
the roll of *fever  mortality, the chauces are decidedly that the majority of deaths
8o registered are due directly or indirectly to the influence of malaria,

5. Since writing the report (1894) which forms the basis of these remarks, the
medical profession has made considerable advances in the study of the supposed
immediate causative agent of malaria, namely, the plasmodium madarie.  Its recogni-
tion in the blood of patients has become a matter of frequent clinical research. Thus
Surgeon- Licutenant-Colonel Sturmer hgs made a constant study of. the matter at the
Royapettah hospital and elsewhere during the last two years, during which he has
examined some thousands of blood specimens. Lately, twenty-nine cases of indu-
bitable local origin and presenting symptoms of malarial fev'er were systematmglly
investigated, with the result of his demonstratmg. in each .msta.nce. the plasmodium
malariee. This fact sutfices to prove that true malaria exists in this city.
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6. A further, and as yet an incomplete, advance has been the r§uggestion, made
by Dr. Manson and relied upon by Surgesn-Major Ronald Ross in the course of

numerous experiments, that there oxists a close connection between mosquitoes and

the prevalence of malaria. This theory would provide a refuge for those who hold that
malaria is air-borne, but have to acknowledge that the malarial germ has not been
found in air, but the theory by no means aids the explanation of malaria being—as it
undoubtedly is—water-borne, as it suffices to admit that the germ is obtained direct
from the soil. That the plasmodiwm may be trarsferred with the blood of a patient
affected with malaria to the stomach of the mosquito, which subsequently dying upon
water may yield to it the plasmodium as such or in some form modified to suit, or in
consequence of its altered environment, seems also probable ; but, to confirm this,
further research is requisite, as up to d.te the malarial germ has not becn identiffed
in water in any form. It might, therefore, be held by those who are ipclined to this
theory that, the existence of the plasmodinm malaric 1n the locality being granted,
increase of fever in Madras must have been synchronous with increase of mosqui-
toes; and some colour is given to this by the siatement which occurs in Surgeon-
Lieutenant-Colonel Sturmer’s report on the Royapettah hospital in discussing the
prevalence of filariasis (p. 154, Annual Report on Medical Institutions, 1895).
A census of mosquitoes being impossible, such an argument could only be decided
by the opinion of inhabitants, that must vary according to persoral experience.
Thus, it could be cluimel that on the sinking of the sub-soil water and absence
of rain, there was also concentration of sewage in the town gutters and elsewhere,
and that mosquitoes have bred under more favourable circumstances than usual.
Against this, however. must be balanced the fact that the poor monsoons received
must have been a decidedly unfavourable fuctor to their propagation in respect to
general soil dampness, although favouring the dried remains of germ-bearing mosqui-
toes * being transferred by wind. But, in
* Manson. any case, this theory would demand that
o . the extent to which drinking-water 18
exposed to the falling in of mosquitoes has undergone increase in the town, or that,
at least, this condition having undergone no change, the water has becn 51’1bject to
more complete contamination than usual owing to a great increase of mosquitoes.
The former contenticn cannot, however, be conceded, whilst the unusual scantiness of
the monsoons must have been unfavourable to the latter. The water open to coD-
yamlnatlon, if the Red Hills channel be excluded from consideration, is that contained
in wells at the back of houses, small service reservoirs in streets and the carelessly-
protec.ted.household chatties. The water from wells is unfortunately largely used,
but still it must be held that the tendency is to a decrease, pip2-water being yearly
more depended upon. Indeed, as shown in table B, the number of house con ctions
with the Red Hills water has undergone a considerable increase duriﬁg e period
fever has become more prevalent, and it may well be that this very fag#has had not
a little to do also with the increase of fever irrespective of the su%- il water fluc-
tnation, in that the superficial soil in the neighbourhood of dwellj#gs has undergone
saturation in a but partially drained town, and this has favoupéd the propagatign of
the malarial germ, and, it may be, of its possible carriep~the mosquito. With
reference to the latter possibility, it 1s necessary to remepfber that evidence should
equally be forthcoming as to exacerbation of filariasis of one of its more readily
disqernible sequelee—elephantiasis; whereas there is gason to believe the opposite-
It is true one breed of moxquitoes may be peculibrly fitted for conveying filaria
samguinis to water and another for the plasmodiuin m«larie, but it would be a prema-
ture refinement to believe that the meteorological and local conditions which favour
the development of one breed of mosquitoes do not favour another, although this is
quite within the bounds of probabilities. Moreover, if mosquitoes had it all their own
way as to malaria—as they apparently have in respect to filariasis—existence in certain
parts of Royapettah would be impossible; as here the malarial germ has been
demonstrated ready for transport, whilst the locality is, and always has been, notorious
for the prevalence of these inscets.  Yet, this locality is in the 8th Division, which, as
the accompanying table will show, has exhibited less disturbance from fever mortality

than any part of the town:— .
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7. I enter thus far into the ¢ mosqui ”
approval, and, like all things new, issqllgi)oleﬂ;?)orge
hoyvev?r, necessary to remember that, although
exists in practice a very decided blank, which, i
and other earnest workers in this special subject
Tlllt)t}gti:n it seems to me unsafe to believe iJn t'l
probable mosquitoes are carriers of the malarial germ—:

:23;1;5;;1?1118'3(% a Emlted and il}cidontal naturg—and dgllzlt(tm%:kisg ct}];Zn(i)es i t_hat
requisite in'] cgln{., as to causation of malarial prevalence in various roagi e
ying circumstances, we must still ascribe to the soil containinfr(}(t)ill(lal tll;ie? ap(}

g alaria

germ and its direct connection with air and w: i iti
B agation and tho ifoction of wan. water the chicf conditions favouring its

as it is one that ha

received unquestionez. pOﬂUIiaér
the theory is « taking,” there stili
t 1s to be hoped, Surgeon-Major Ross
will be able to fill in the near futurS
118 hiypothesis further than that it 1?;

8. It is necessary to allude to another theor

namely, that it is due to ¢ chills ” owin y as to prevalence of fever in Madras,

ot . Lo g to fluctuation of .
population subjected to privation consequent upon high (;)rif:angf)e;jsgre Zetm% (;;n y
’ . s a fact, in

Madras, in common with other parts of the Presi

A ! . ) residency, food-grains |

E::n‘t‘)zle:l‘a:sg g::::-:lgiflhe period d1s011s§ed ; but there 1s ’no ren;on {clgsbzﬁgsfebzﬁnt a’;)love

Lkely o0 sermsh aﬁeczeﬁf of feverin the Presidency nor that distress of ature

o i e féjlt o (éh e general health of the population, or any speci la e

that’could e o, te toiv;m. of Madras. Even granting this were *SI()) 31 section

e hed population ) 51113 3 influence would be the general statement ;:hate u{)mOSt

e of malaria,—:(:;uth e less capable of resisting infection by the a badly

TR O of that 1t would succumb to chills. In any case. dj checife
prevalence and dearness of food by no means geceqzér'(llagram !

. ssarily accom-
¢ Bocont statistios of mortalibe i ) Eamed each other *, although, a

aﬁectgd Ceded Districts showtytﬁtfihi(f:\;g;ﬁ? ? n(i dea.r ness .Of food arebd%ssl;r(;llllﬁldt
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10. The following table B has the disadvantage of not referring to exactly the
same period as the mortality exhibited in diagram J—that being for the calendar
year as against the official year—but it will suffice to illustrate the fact that, whilst
increase of fever oceurred all over Madras, the divisions receiving marked increase of
house-connections were decidedly at a disadvantage :—

TasLE B.

Table showing the number of house-connections added in each division per annum, with
mortality rates from tever,
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_11. Putting aside, then, the mosquito, the chill and ¢
having decidedly the balance of evidence against them ag
two solid factsi, namely, fluctuation of the sub-soil water ow;
Imonsoons, and increase of house-connectiong | : . )
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immediately followed by an amelioration of fever prevalence Avhj (E e avel, was
more complete were it not that the minor disturljpe factar of : ‘Ill.l]ght have been
nections in an 1mpe¥‘feetly-drained city still continu:s. i{avin fioreased house-cou-
that the 1896-97 rainfull ‘was, however, in excess of the normalgtl:egird fo the et
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ﬁb’ifﬁieagq monsoon of 1596 a greater Huctuation and within 4 nﬁ) reu:\n ralfsie. l 7’ pe
of the soil than usual aust then be brought about. Thig statement O{gpeg . t(;? . z:ialt'
pave rendered t!xe propagation of malarial germ in a soil alread infe(;)tlc:dl Wiltlh 31
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open to doubt the mode of couveyance to man. Hence, unti] the mosquito theory
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can be completed, we must believe with the old school that the malaria thus produced
has been conveyed to the sufferers by medium of water (in this case, presumably well
water) and by air displaced from the soil and sub-soil.

12. To sum up, therefore, I hold that the soil of Madras contains the malaria]
germ ; that propagation of this germ is favoured by organic matter in the presence of
oxygen and moisture and moderate heat ; that the soil of Madras is rich in flth
(organic matter) and has in normal seasons a high sub-soil water-level ; that a depar-
ture from its normal level of the sub-soil water, and fluctuation due to scanty
monsoons from 1889 to 1895, resulted in inducing air circulation in sojl usually
filled with water, anrd thus placed the malarial germ under favourable conditions for
propagation ; that the increased.iutrodueh:on of « house~g0nnections " with the public
water-supply in imperfectly-drained premises and in an 1mperfectly-drained town has
favoured moisture of the superficial soil and consequent growth of the malarial germ.

The remedy lies in starving the malarial germ existing in the soil of Madras by
depriving it of pabulum of organic matter and of moisture.  The first evil would he
met by requiring correct rubbish and night-goil conservancy and especially cessation
of additions of raised mounds of filth composed of town rubbish and human frecal
matter to form sewage farms within the inhabited areas ; the second by the endeavour
to bring the fluctuation of the sub-soil water under control within a reasonable limit
by abolishing tanks that arrest the surface-water flow situated above the town-level,
and combining a system of sub-soil drainage with pipe sewerage of the town. The
cost of pumping might render a sub-soil drainage system that would be really effec-
tive out of the question, having regard to the financial condition of Madras, but the
other measures should 7n course of time be fulfilled.

13. T enclose for reference, with the hope that it will strengthen my arguments,
diagram C, that may be regarded as giving an idea of the normal fluctuations of sub.-
soil water in Madras town. ~ A reference to diagrams E, G, H, also enclosed, will show
how closely in the town of Madras the incidence of fever, diarrhea and dysentery,
and cholera are influenced by sub-soil water Huctuation, more especially during the

stage of depression.
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