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(“Proceedings of the Sanitary Commissioner with the Government of India,
December 1871 .)

NOTE

EPIDEMIC CONNECTION OF THE CHOLERA OF MADRAS & BOMBAY

CHOLERA EPIDEMICS OF THE BENGAL PRESIDENCY.
+

Letter from the Secretary to the Government of India, in the Department of Agricul-
ture, Revenue and Commerce, to the &nﬁl:ur_'r Commissioner with the Government of India,
No. 70, dated 7th August 1871, transmits for remark copy of Report by the Sanitary Com-
misgsioner for Madras on Cholera in Sonthern Tndia.®

2. Mr. Cornish has professedly based his stwdy of

Aspect from which the cholers of cholera in Southern India on the prineiples laid down in my

the Madrs Presidesey is studied in paports on the cholera of the Bengal Presidency, of 1568 and
SURTETE 1569. ‘

3. His general conclusions substantially eoincide with those which I have offered, as far as

relates to the m'igiu of the eholera which appears in the Madras

_Conclusions arrived at nnd somma-  Pregidency, the life-period normal for each epidemic and the

rised in the report. ; . duch . - Y - .

sueeessive reproductions ocenrring during  the life-period of

the epidemie, the control of these successive manifestations by conditions of locality, the early

appearance or retardation of these manifestations in obedienee to the prevailing meteorological

plenomena, and even the general phenomena observed during epidemic advance,

These conclusions are expreszed in the following terms :—

“ When we come to examine into the life-history of cholera, we shall find that no eondi-
tions of soil or climate in this part of India are capable of perpetually renewing the econtagion
of the ('H.ﬁcase, ani that, exeept in Yory rarge instanees, an :im.":iding cholera never survives
beyond four years, and in most instances is extinet in a much briefer period,

¢ It is affected more or less by seasonal changes during the natural course of its life ;
active and deadly in its destroetive powers at one period of the year under peculiar meteorologi-
eal or elimatie conditions, and dormant or inoperative at other periods, when a different order of
meteorologrical phenomena prevails,

“Some localities harbour and reproduce the contagion for a longer period than others.
There are certain districts in which a reproduction of an invading cholera will o on for three
or even four years after the primary invasion; and there are other places in which the repro-
duction either does not occur at all or lasts for one seazon only, leaving a long interval of two
or three years of mmplﬂte rest between one invasion and the next ﬁr]]tt\\':i.llg ik.

o Py hi!atﬂry of r:pidernir: advanee in 1515 15 the |:|iHL1:|'r_1.' for all time of the mode 1 which
the Peninsnla and Southern India are invaded.  In every mew invasion there are sure to be
some minor differences as to the rapidity of movement of, and the extent of country covered
by cholera, but the main facts are unalterable.

“ In the movement of cholera from its endemice home, there are other agrents than homan
intercourse at work.

“ The broad truth in regard to invasion to be borne in view is, that the great body of
cholera which invades Southern India leaves its natural territory in Lower Bengal by what
Dr. Bryden terms ¢ the southern epidemic highway' across the Central Provinces, and south-
ward thmugh the Decean and Bom]m_',.' Presidencies towardz the Madras lErritﬂr_}', which in a
longer or shorter epace of time is ocenpied.

“ Cholera does move in accordance with its own laws.

 Cholera iz often manifested in extreme virulence, along the bases of natural barriers fo
its advance, and in the river basins and ravines that lie in between greal mountaine.™

e - —

® Cholers in 2outhorn Indin: A record of the progress of cholera in 1870, apd resumé of the records of former
epidemic iovusions of the Modras Presidency, By Surgeon W, I Cornish, F. I C. 3, Sanitary Commissioner for
Mudras.
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"

4, But at this point Mr. Cornish takez up new ground. He continues : —

D e e S e S ““ There 13 a movement of cholera independent of strength
those arrived at from the study of epi- OF direction of winds. * * * There has been no rela-
domic cholers in the Bengal Presi-  tiom shown as vob between the 'I.'Elm:il:y of movement of cho-
deney. lera and of monsoon winds, It is abundantly clear that the
development of cholera in a provinee (¥ invasion of a provines), has no sort of relation to the
rapidity of movement of the air.

“ The theory, that the cholera miasm iz in its natore wholly independent of man, iz with-
out any trustworthy evidence in its favor.

“ 1 am not prepared to explain why eholera should periodically move out of the land of
its larth, rm].i.'liiu;_: in every divection in which 'p-h_!.'siml obstacles to its progress do not exist,
But it is by the fact of ruli_'L'.ltiu_n of cholera, as from a centre, that we must explain its appear-
anece and progress in opposite directions at the same moment of time,”

5. Divergenee of opimion, then, proceeds from two bases :—Pirst, the existence of the

Sommary of the points on which cholera mms!“.. il U]Hiﬂﬂt“ i1.'l'|.'i11g a natural i‘.iSt'ﬂ.lT l:‘.lf_ its
thore is & difftrence of opinio. own and a life and movement other than that which it derives

from its relations to the human race, is denied ; and, secondly,
the foets ufﬂﬁ[!cm[c movement in the Madras Pm&iﬂem:_\,’ are held to be cqnsig.teut.r}' ummrd to the
assertion that cholera occupies an area by aerial movement, and that its direction and limita-
tion in space are determined by the meteorological phenomena present duringe epidemic advanee.

The whole differences wirtually res 6. Mr. Cornish observes—“ The other theory of Dr.
solve thomselves inmtlu: i, ‘.Ih."['l]"" Rl‘:!.‘l:l!r!l:ﬁ, that the cholera miasm 1z in itz natore 'l'\-']'H;lH_\"
:L;:.::liluluri :]En ?;:?:EEJ:“:::IJT 1::1'”:}; intlﬂpu::dunt ﬂ-r_ man, i_s:, I need II:H‘L“J" nhs{:rre, without any
therefore dependent for its propaga-  Lrustworthy evidence in its favor.™
tion solely on human ageney. This assumption is necessitated by the denial of the
primary proposition that the epidemic advance of cholera oceurs per saliwm, and that a
natural area i covered simultaneonsly by an air-borne cholera which has no relation to the
routes traversed Ly man,

The two {J_lll_'.itil.l]l.‘i- are so mixed up that I need not dizenzz them SE]'mr:ll,Elf,, T shall
here simply meet Mr. Cornish’s statement by the counter-statement, that the events of every
year and every epidemie, in proportion as our means of investigation are perfected and the
area of obzervation widened, tend to demonstrate the grand troth that man plays no part in the
vast Ieaps characteristic of all erp'nic'luic movements of cholera in India.

LEADING PROPOSITION OF THIS PAPER.

The question at issae is narrowed virtually to this—Is Mr. Cornish’s statement, that
the epidemic invading cholera of Madras and Bombay advances habitually against the prevail-
ing winds, correct or incorrect ?

Nowhere in this report, as far a8 I ean ascertain, are the facts of the oceupation of a
provineial area by cholera studied in relation to the aerial influence prevalent at the time. 1t
is taken for granted throughout that there is no such phenomenon as the sceupation of a pro-
vinee per salfnm. Thus, to take a single example, we read, p. 143—"1 am not aware of a
gingle fact which shows that cholera can advance epidemically at the same rate as the monsoon
winds, which, at certain seasons of the vear, travel at the rate of from 200 to 300 miles in
qunt_],ﬂ_i"uur hourz.”  Mr. Cornish, indeed, deems it sufficient to fall back npom the nareative of
1518 ; for the references which he makes to the facts of 1559 and 1564 Etl}lpl,}' no meteoralo-
wical data, nor, as the nareative is written, are the sueeessive epidemic extensions defined,
With the narrative of 1518 he couples the alleged facts conneeted with epidemie extension to
Ceylon in 1870, but to these no further allusion need be made, since the enguiry merely in-
troduces matter indefinitely recorded and derived from a provincial area which lies beyond the
limits of the Madras Presidency, within which alone Mr. Cornish has immediste sources of
information.

7. The point in dispute I shall first discuss on the data of 1818 and 1868, years in which

we have a distinet and conneceted nareative of l}pidcmic

The invasion of the Madras Presi-  movements. Records of the epidemics intervening are made

dency will be here studiel on the  gp of fragmentary data which were never placed in order to

plencmena observed in 1816 and 1864, form a consistent history, pnﬂmhlj.' because 1t was deemed

impossible that a connected history of eholera eould be written for any year or any epidemie,

although the simple narratives of Scott and Jameson now show us that all through these fifty
years an aceurate and eonneeted record might have been kept up.

8. But 1 am unwilling to pass over the histories of the epidemics of 1859 and 1863 with-

i : P ont noticing the observations which Mr., Cornish has intro-

iliminary points for cansideration. . . 3

The relation of the Hengal cholers of duced into his notices of the cholera of these yvears.
1859 to the eholera of the same year Speaking  of the geography of cholers in 1859,
in Madras and Bombay. Mr. Cornish seems to imply that my theory gained some-
thing by the fact of an imperfect cholera chart of the year having been attached to my
report. My theory gained nothing, and Mr. Cornish sopplies only the data which T asked
for and was unable to obtain, in order to render my map a eorrect representation of what
a.utun!l}' did oecar.



WITH THE CHOLERA EPFIDEMICSE OF THE BENGAL PRESIDENCY. 3

I showed how, as in many other epidemies, the epidemic leap of May 1559, derived from
the great endemie cholera of 1858, occapied all the districts south of the Jumna, entering
the Banda district on Tth M:Lf and the town on the 16th. Mr., Cormish takes up the
narrative and tells ns how in May 18580 the same cholera reached Bombay, and how in May
1859 & fresh invading cholera strock Hyderabad in the Decean with execeding foree, the
mortality being so appalling that to this day the cholera is remembered by the inhabitants as
one of the severest visitations that ever afflicted them. All of this means that the one
emanation of cholera from the endemie area had touched the eastern and western extremities
of the great natural limit formed by inflaenees from the morth-west of India moving down to
oppoge those coming from the east at this date, which I have deseribed (p. 96 of report) as
Jameson’s eurved line of the spring cholera of 1818, As in May 1518 (see Scott’s map), this
M:l}r cholera of 1559 was universal to the south, the corved line i'-irm'u:l,_r: the northern
boundary of a natural area stretehing far to the sonth and reaching from sea to sea.

Mer. Cornish says—* It ic somewhat stranze that o cholera map should have been drawn
for 1859 so as to show a complete exemption of the western and southern tracts, the more
especially as it is evideat from the report that Dr. Bryden was acquainted with the fact of the
invasion of Bombay in that vear. The map in question is wholly misleading.” 1 am quite
ready to admit that the map in question shows only half the truth ; and Mr. Cornish satis-
factorily explaing the deficiency. “If wonld seem probable,” he savs, * that Dr. Bryden’s
data being too limited for the purpose, failed to inform him of the south-western progress of
cholera in 1859.”" The sketch was designed for the Bengal Presidency only, and 1 could find
no data on which to colour in the Central Provinces along with the valley of the Ganges. 1
wiote thus— As far as our records inform us, cholera did not invade Nagpore or any station
of the Central Provinees in 15859, eertainly as an epidemic cholera did not visibly ecover these
provinees before March 1860 in succession to the invasion of Mareh 1856 This sentence
was written in the first pages of my report (page 23). But while the work was passing
l;hmugll the priss, I et 111_',-'!“."“‘ ko iln’usligutl_‘ further the facts which seemed to be deficient ;
and finally I had the satisfaction of recording the parallel which T wished to deaw between
15580 and 1868. I appended to the map which Mr. Cornish has copied, the supplementary
information required for its correction; and in copving the map Mr. Cornish onght to
have alluded to the explanation attached to it. The lollowing is my note (page lxxiv of
Appendiz, facing the cholera map of 1859), which shows that l.'l!lt.i(‘i]'l.'ltEl!l the very faets
which Mr. Cornish hag produeed—

“The enses at Ajmere were indieative of the movement of the invading cholera of the
year on the northern epidemie highway, The eases returned from the jails of Central India
evidently mark the proeress of the same i[w::tliug cholera on the southern cl}itlmnil: J'I'if,:'ll“‘:l}‘j
and althonrh our indices are so trifling, it is eertain that this was the same cholera which
reached Bombay in May (see Table, page 115), as in 1515* and which was widely spread
throughout the Bombay Presideney towards the end of 1559, as in 1868, The movement of
May was universal from the east as far as to Humeerpore and Jaloun, and I find that premo-
nitory eases were thrown out beyond this western limit into the Gwalior District, for two
admissions and o death ocenrred at Gwalior on May 6th among the men of the Bombay Artillery.
Thiz waz the northern margin of the fract oceupied in the movement of May, and we way infor that
the cholera moving from Ohe east in fhiz smontd covered as an awre or in sedstance the entire
epidrmic fract Getfween Chola .:’irq-;.'pﬂm aned Lowelay ; the very enrl_',.' appearanae of cholera as far
west as Nimar in the first days of Mavch 1560 canses me to conclude that this cholern was
revitalised from the eholera of December 1858, and was not a cholera primarvily invading from
the east in that month,”

I repeat that to a true theory every imperfection of record iz a loss, not a gain; for not
one iota of fact will be out of place in the general harmony provided we know where to place
it

9. One other observation ealls for remark. In the deseription of the cholera of 1563 the

following oceurs (page 22)—* Dr. Bryden holds that the

nm'igf'iﬁf'““’fﬂf?ﬁd;::nﬂu:h:ﬂ invading cholera of the Central Provinces did mot reach
|} v g [ 1 . " y 4 &

S im;nir_r. P rr:i-mmquunnu Bombay until December; but it must _111‘: re_lnc:l‘n.hl‘t'ed that this
when viewed standing alone. gentleman supports a theory that invading cholera cannot
move against a monsoon wind, and this may explain, perhaps,

why the month of December has been pitched upon as the month of a new invasion. The
agcertained mortality in the town of Bombay certainly does not warrant the idea of a new
invasion of Bombay in December 1563, but points rather to the certainty that the cholera
influence was in power there much earlier in the year, at the period in fact when cholera
appeared in the Central Provinees. If it be a fact that cholera ean cross the peninsula of India

® Meaning the May chiolera of Mhow, Weastern Maolwa, and Guozerat.

+ Wa find this argument npplicd even to the beantifully perfect dotails which I have bronght togelher regurding
the epidemic of 1860, It s alleged that these details mny not be troe, beesuse the recond for the genernl  populstion
is i,mefmt. Bcientifically viewed, the data for the general population of the inveded aren of 15680 wiro complete ;
a3 complete, that no one with o knowbedge of India and Indian chelera could doabt the fact of their bing perfect so
far a8 to sdmit of necarte and sctentifie conclosions being deawn from them,  Absolute eompletoness wonld have
tended only 1o consalidate the truths 1:|Ia'|r.||5 marked in the datn s they stand.  The task of the seicotific isgairer
ecanmas say, not difficole, in proportios bo the completeness of the data for elabarntion aiforded to bim.
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in June and July, in the teeth of the south-west monsoon, all theories founded on the dogma
that a cholera invasion cannot progress against prevailing winds must necessarily fall to the
ground.”

The passage alluded to I suppose to be this (page 119)—“It was in September, October,
and November that the N.‘I.:'EH'.I-I'E Jal suffered, and this cholera marched onwards to the west
after waiting for the conclusion of the monsgoon. This T regard as the cholera which reached
the eity of Bombay in Deeember 1863, and which cut off wpwards of 3,000 persons
between this month and the May following.” Invading cholera reached Bombay in August
in 1818 and 1549; in Oclober i 1553 and 18568; and in December in 1861 and
perhaps in 1563. It is not a matter of the shightest moment to my theory whether the
cholera of 1863 reached Bombay in July or December, sinee invasion is to be acenunted for
in M:l}', Augnst, Oetober, and December as well as 1o ..]ul_-,r. It 15 pm'l.m'l,}le that in 1863
invasion cecurred in both months=—that one wave of the same upid{'mic reached Homl.wr', while
the valley of the Ganges and the Central Provinees were covered in July, and that another
reached Bombay in December, coincidently with its renewed existence in the Central Provinees,
It was the entirely exceptional fact of the oceurrence of epidemic cholera in the Central
Provinces in October and November 1865—a faet without parallel, as far as I know, before or
sinee—that led me to infer that a fresh wave had struek Bombay at this date; and the facies
of the table which follows is very far from suggesting anything to the contrary. For three
months before the sudden rise of December, cholera had made no progress, and the inerease of
December initiated the great cholera which eulminated in May.

Deatks in Bombay, 1363-64.

Boptember. October. November. December. Jannary. Febrnary. March. April. May.
178 151 17 314 622 401 2GR0 BEY

10. Tt is needless to pursue these ohjections further. Let me, then, examine whether,

Swmmary of ohjections to the nerial as alleged by M!'. [.:ﬂr“i";h" SE'_'HJ“ data and the illustrative

fheary. Objections invalid, becanse the WP Warrant him in concluding that the cholera of the

'Fhl'llllllllll'l:lll observed occar stricily as Madras Ph.'aill]-E!iﬁ:r' has no '|-'L']-'|t|HI1 in its movements to

they should oecur in accordance with aerial ngcm:ies, anil tﬂll:l.t._, g0 fur from ite advanee |:||}i|;|‘t__=' pro-

';&-:T::;Ir:lzllltﬂ] proposilion as stated by motxst! EIJ_\' these agencies, cholera prefers Lo march directly in
opposition to them.

Mr. Cornish summarises his objections in the following terms :—

e 1‘.!11:!.!-!.‘_].' of cholera distribution I}_].' mensoon winds does not in any way account
for the circumstance that simultaneously with the movement of a new epidemic out of Bengal
1 a novth=west or south=west direction a c;rm*ﬂ-'.|xnuiimg movement 18 gﬂihg on to the zouth and
south-east. If the monsoon winds of India blew in cireles continually widening, or form
a central point in radiating lines, it would be easy to understand how they might propagate
cholera ; but, as o matter of fact, we know that the two great winds from  the sonth-west and
north-east '||-n:1.';n'| with great n-gu].'n'ity. and that during the seasons of prevalence atmos-
pheric movements are mainly in one direction, while cholera may be moving in  various
directions."”

As a matter of fact, we do not know the truth of what is thus broadly stated. My original
cholera report 15 from first to last a treatise desizned to show the natural laws under which
monsoecn iniluences fall UPOn arens ; and all that 1 have demonstrated and mnpped out goes to
prove that no sueh generalization as is here made 15 in the least applicable to the monsoons as
they affect the Bengal Presidency.

The south-west monscon bursts from the south-west U the western coast of India, and
again where there are no land influences to oppose it, it bursts from the south-west upon the
eastern shores of the Bay of Bengal. The enormous rainfalls of Mahabuleshwar on the Western

ihéits and of Cherrapoonjee on the mountains of Eastern Bengal, come from the same direction

and are derived from one and the same source.  But he who has lived on the Nerbudda and on
the f}:n:lguﬁ knows that at the very moment when the west winds of the monsoon sesson are
rushing towards the east up the Nerbudda Valley, the winds of the same monseon are driving
the fleets up the Ganges from east to west,

The greneral fuets T may mc;,-a]ﬁlulum in a single sentence :—

First, every observer in the distriets of the epidemic area of the Bengal Presidency knows the
direction from which the cholera comes, and he knows the seasons at which he may expect it ; and
all observation in the Bengal Presidency goes distinetly to prove, that be the explanation what it
may, cholera does not move contrary to aerial ng—mcies, but that choleras movements are coincident
with aerial movements, and the cholera limits the limits of aerial movements. Second, the
movements of spring cholera are coincident with the direction of agencies prevailing in the
gpring, and those of monsoon cholera with the direction of the agencies prevailing during
the prevalence of the monsoon.  Third, the monsoon called south-west monsoon is, as regards
the Bengal Presidency, a south-east monsoon, all its influences being directed from the Bay
of Bengal as a basis towards the north-western desert and the Himalayas, exeept in as far as
concerns  the distriet living east of the Bay of Bengal, which receive and transmit the south-
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west monsoon as a south-west monsoon towards Assam and the frontiers of China. Fourfh,
the extreme south-west of our Presidency is also reached from the Bombay coast, but to a very
limited extent. The desert reaches far south towards the Bombay coast, because of the inability
of the monsoon to reach this traet; and Neemuch, which does not lie in our Presidency, is
the last station which feels the effect of the monsoon from Bombay.

Two facts it is necessary always to keep in view—that Nagpore is the meteorological
wmdificns of the continent of Hindostan, towards which as a centre the tlll:tunm]n;;iml] systems
of India converge; and that from the northern shorves of the Bay of Bengal there is a true
radiation of monsoon inflaences to the cast, to the north, and to the west, affected by causes
which are natural and easily appreciated.

The dictum of the Constantinople eonference, reproduced in this report,® is contradicted by
every fact in epidemiology recorded in India sinee 1518 ; and from Jameson’s facts we can also
recognize that there was in his day no antagonism between the phenomena of movement and the
theory that the prevailing ageneies might have influenced, directed, and limited the movements.

11. This }lu-ing the cage, and knowing well that natural laws admit nt'l m‘t :n*’l:{l.mr_].r

. variations, we are forced to enqguire, what is it that has driven
phi:mnr:-pn;:m:h::m-:: ::Dmail:tmt.,h; Mr. Cornish to the conclusion that in the Madras Presidency
the same ln.wul. nnd are in harmony,  cholern moves from north to smtl;.h, and from cast to west,
T L RRAgCr against the prevailing monsoon influences 7 Mr. Cornish
asks that we shall disenss this question on the data of 1818, and I am prepared to do so,
and to admit that the data afforded are correct.

12.  Mpr. Cornish tells us (p. 14), that Scott’s narrative and map are all the more valuable

at the present time, having been compiled to illustrate no

Scoti's map and marrative were 5ot theory of invasion, but simply to record in a connected form

et iy e the testimony of the medical officers who personally wit-

nessed the outbreak ; and he states, that he has had it re-drawn speeially in refutation of the
theory that cholera cannot advance * except when forced forward by monsoon winds."'+

13.  Again, there is another passage which I shall notice preliminary to the consideration
of Beott's map and narrative—

(p. 31.) * Dr. Bryden has shown how the cholera epidemies of recent vears have occupied

certain areas in the North-West and Central Provinces of India.
Mr. Cornish has uot followed out the It has been reserved for me to illustrate in what manner
study of the choler of Madrs on the  g45d at what distanee of time these e::;plusi\'e waves of cholera
ol from the Bengal endemic field make themselves felt in the
gouthern distriets of the Indian Peninsula.” Mr. Cornish has not followed out this study as 1
proposed that it should be followed out.  On the contrary, he has adopted 2 theory of movement
which is not consistent with my primary proposition that epidemie advance cceurs per salfum,
and that a pm\'incial aren 18 covered in each |l!i|.|:. This 15 the statement of my deduction from
the phenomena of epidemic advance in our Presidency. Mr. Cornish states the view which he
presumes will form a sound basiz of mquiry in terms diametrically opposite.—* It is abundantly
clear, “he writes,” that the development of cholera in a provinee has no sort of relation to the
rapidity of the movement of the ar. * B * The phenomens of epidemic movement,
as I understand them, may in some respects be likened to the cireular waves which follow the
displacement of water in a pool when a stone is flung into the middle of it. * ¥ * It
is by the fact of radiation, as from a centre, that we must explain the appearance amd progress
of cholera in opposite directions,”

It remains for me, therefore, taking Scott's map, as proposed, to show that the
Madras Presidency is oceupied in a series of epidemic leaps, each leap determining a natural
area, and that the phenomens accompanying each of these leaps are not inconsistent with the
theory that they take place in subordination to the direction of aerial agencies.

14. It is necessary that I should reproduce Scott’s map, and I am very glad to have the

opportunity of doing so. In my original report I might have

Consideration of the special subject  entered more fully into the phenomena eccurring in Southern

in hand. Scott's arrtive and wap,  India, although it was mo part of the scheme which I laid

;’;’L}'}:;m:_‘l;:' cpidemic history de- 000, But the copy of Scott’s work which I had the oppor-

t.uuit._'r of ﬂi:lllﬂll].l-i:llg was mutilated in the first pagres and the

map torn away, otherwise I should, beyond doubt, have ealled attention to the phenomena which
it seems to me most strikingly to illustrate.

15. In the map, I have ingerted in the north, stations which Jameson’s record tells us

were first invaded in May 1518, namely, Hoshungabad,

The Mayg cholern of 1818 in Madrae  Saugor, Mhow, Ougein, and Mehidpore, thus extending to the
aml its relation to the Bengal eholera  wet the indication of the area covered by cholera in the spring of
of the same moath, 1815, }Iuhiflpure in Western Malwa was struck on 12th M'.i,_-,-,

# o Cholora has mever in its progress E-mformli.all.y takon, a8 belicved by some, & direction from cast to west, but an
the conbrary, it has radinted and radintes in Iondia in every direction, to the south ns to the north, to the cast a8 to the
wist, npmjhg itself everywhere in consequence of the facility and multiplicity of the communications. Those who
think otherwise have not studied the facts, and reason os the Chinese wonld doy, who pretend that cholera nvariably

proceeds from west to gast.”
T This, it will be observed, iz Mr, Cornish’s expression, not mine,
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Vizagapatam on the Bay of Bengal on 15th May, and Nagpore, mid-way between, also on the
15th May. This cholera of May 1818, universal on the southern epidemic highway from the Bay of
Bengral to the confines of the Homlm}r Prﬁili!;!l‘ll_::"" and pmﬂ.rnhl.].r far he:ﬂmd the western limit indi-
cated, had a definite boundary line in the south, which I have dotted in on Seott’s ma North of
this line influences from the east and north, derived from the Bay of Bengal and the regions to
the north of it, move in to oceupy the space left vacant by the heating up of the continent.
Jumeson’s curved line, with its convexity looking towards the north-west, ]'.H.’ginﬁing in Western
Malwa and ending where the line of 80° strikes the Himalavas in the north, indieates the
limit of eastern and south-eastern influences on the southern epidemic route, and the repression
of advance by the more pﬂwert'ul hot winds blowing from the north-west of India.

Talking of the northern portion of the Madras Presidency and of the aerial phenomena follow-
ing the cessation of the north-cast monsoon, Seott writes—* From thiz period till towards the
end of May the winds ave irregular and the heat intense all over. In the Bay of Bengal and
on either of its shores the winds at this time are chiefly from the south, and are remarksble
for their humidity, heat, anid 1'L']:|:{'t|:|g effeots, %

These winds become easterly in the Gangetie valley, and an epidemic year is characterised
by the prevalence of moist easterly winds in the early months and in May. As we get nearer
the centre of the continent these winds become drier, and finally fail to be charncteristic, as
they are in the east. 'l‘he:,' would seem to die away normally a little to the south of Nagpore,
although the area brought under their influence may in certain years, as in May 1559, be ex-
tended Very much to the south and west. There is ]Jmlmlﬂy nnder 1::rdi1|n.r_l|.- cjmmmnmﬂ! @
great distinetion even m the 150 miles of country which separates Jubbulpore from Nagpore,
Jubbulpore is as regards the meteorology of the spring months, a station under almost absolutely
the same eonditions as the districts of the Gangetic valley 200 miles to the north ; and duri.n'g-
the invasion of an epidemic the I'II!'."'I:-EEI‘[‘UI“H"F pm\-'aiii.ng at Jubhu]pnrc, Seonee or Mundla may
be very different from that prevailing simultaneously at Nagpore.t

This, then, is the manner in which I account for the demarcation shown between the
cholera of May and July 1818, Up to this line, after the 20th May, the south-west monsoon
blowing from the Bombay Coast advances; and while it continues to blow we do not expeet to
find any of the phenomena of epidemic movement in a southerly direction. Movement is at an
end for the time being,

16.  Before proceeding to eonsider the occupation of the Monsoon Provinee (marked B. in
the map), let me place here the sketch which Scott gives of the meteorological phenomena nor-
mally present in the tract in question.

He writes—* The north-east monsoon commences generally in October, and is attended with

St dratription ol menex B dry weather over all the Peninsula, excepting on that narrow
fluence a8 affocting the north aud north- — stvipe of coast forming its eastern gide, which is washed by
east of the Madras Presidency. the Bay of Bengal and commonly known as the Coromandel
Coast., On this stripe, the north-east monsoon brings the periodical rains, which commenee
sooner or later in October, terminating sooner or later in December.  From this last period till
towards the end of February, the north-east wind, or monsoon, now a dry wind, continues to
prevail, and the weather remains ecol and i many places eold.  The north-cast wind then
CENER, and from this Iu,l'rim'l #ill towards the end of :'I-‘lﬂ.}’ the winds are irl'd:";.;lllm'F anid the heats
are intense all over. In the Bay of Bengal and on either of its shores the winds at this time
are chiefly from the gouth, and ave remarkable for their Awsidity, heat, and relaxing effects.
About the middle or end of May the south-west monsoon commences, and is attended with the
periodienl rams in all parts of the Peninsula, Immptillg the Coromandel Coast, which then suffers
creat heat and drought ; these rains cease in August or September, when the climate becomes
generally sultry and variable until the north-east monsoon sets in again.
~ “Thus there are two great and most important distinetions of climate. The Coromandal
Coast has its rain along with its cool season,f and its hot season may be said to be always dry.
All the rest of Indin has the rainy season along with the heats of June, July, August, and
September, when the sun is to the northward of the Equator. These raing, indeed, in some
degree, temper the excessive heat, but their intervals are t:l_'.l"_'fﬁﬂ distinguished by an infense force
of the solar rays and by dead calms, and that whole pcrmd iz subject to all the effocts of heat
and moisture combined, acting on the soil and vegetation. The Nagpore and Hyderabad States
and all others to the west and south are subjected to the mins from the south-west monsoon.
The Northern Division experiences the rains of the north-east monsoon, but this tract feels also
the occasional influence of the south-west rains.

“ The north-east monsoon not unfrequently carries its rains far to the westward of the limits
assigned, and, in like manner, the south-west monsoon refreshes the eastern parts with oceasional

# Epeaking of the cccopation of the eastern extremity of the May province and the invasion of the Coromands]
Caast in the spring of 1818, Heobt writes—* Cholera appearal about the 1ith May. The weather is saild to bave beoen
then appressively hot, apd the air loaded with humidity."”

t I believe that the cholers of 20th April 1868 reached the districts around Jubbolpore, then occupicd, with eastern
infloeneces, At this date oo cholern meached Nagpore. Yok cven so far south as Nagpore, sixty observations an the
slireation of the winds taken in this month gave the following resalts :—North and north-east and sist 23, west and
nortb-weal 25, and sonth and south-west 12,

T Bee the nntural cholern provinee of the worth-east Monsoon, dotted off on Scott's Magp.
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heavy showers.  In some of the more elevated tracts, though the sun be vertical, the air is eold
during the rains, especially where the wind blows fresh ; but in lower situations, and where the
goil is inundated, the air is often extremely hot and oppressive, and is surcharged with moisture.”

17. From this description we have no difficulty in recognising, that in the north and

The di ; . epast of the traet deseribed we have the history of a
¢ distance to which mensoon in. - P

fluenees having the south-western const  4¥INZ monsoon influence. 1 have shown how towards the
as their base reach in the worth amd  morth-western desert, mile by mile, the rainfall coming from the
Dorth-sesh. Bay of Bengal diminishes, until it finally and totally disap-
ars, and, as a consequence, the tract is a barren waste. The tract along the Eastern
toast holds the same relation to the monsoon blowing from the Malabar Coast across the conti-
nent towards the north-east. It may be reached, or it may not.  As Scott expresses it above :
“ the morthern division feels the secasionad influence of the south-west rains.” When it is not
reached, eastern influences step in to take the place of those due from the south-west. The
year 1868 was such a year, the monsoon from the south-west having from weakness failed to
come np go far, Thus, the Civil Surgeon of Raipore writes—* The early cessation of the monsoon
seems to have had a considerable influenee for good on the health of the people.  The wind blow-
ing prineipally from the north-east, we have had none of the watery vapours generally brought
up from the western ecoast during the autumn months. The atmosphere was therefore much

drier than is usual at this time, and we had much less malarious influence at work than usual.”

15, I shall do nothing more than call attention to the fact, that the invasion of the tract

The movement of July 1818 in marked Bl occurved in 1818 in the very weeks, and in the very
Mndras coincident with movement in  days, in which so many of our great epidemics, such as those of
the same weeks in the Bengal Presi- 1856 or 1861, oceupied Central and Northern India in the track
Semcy: of the monsoon blowing from the south-east, and 1 need not
repeat here how these were limited in their distribution to a mile by the limitation of these
monsoon influences, and by no other cause.

19. Or ;lgﬂin, if I take the aren marked B 2, our majp of 1868 will furnish us with a most
perfect and wonderful parallel. On the west, it was on the 14th August that Bombay was
reached ; on the east, it was on the 14th August that Ungool on the opposite eoast was reached ;
in the eentre, Darwar and Badamy were struck on the Lith.

This happened in 1818,  Fifty years afterwards, and without the knowledge of these facts,

Movement of 14th August in Madrs I find that I have recorded a precise parallel, and all the more
genernl from sen tosea, and absalutely  precise becaunse the age of the epidemic was the same to a day,
homalogous with the cholera of the (ated from the time of leaving its endemic home. In 1508,
same diys of 1868, Malligaum, within a short distanee of the Bombay Coast, was
struck on 14th August;* and on the opposite margin of the field under my observation,
Chanda first showed its cholera on the 15th. Akola and Ellichpore, in the middle, were
suffering from the invasion on the 18th.

Here, then, are two sets of parallel phenomena, which are fitted to suggest to us how and
why these two divisions of Provinee B. were covered.

One glance at the map shows the fact that here there was no marginal extension of

B o e t:lia; Eh:flEm. fl'llel:mtlnulil_ of Iﬂ'm provineial dnif:iuitians with

. . the dates assigned, call for the recoznition of the truth,
Eﬂ]l;"m::rrg'ml.; ARt by that the occnpation was by a suecession of sudden and decided
epidemic leaps.

20,  All the eoast line south of Darwar and n'."u:hing a little to the south of ﬁ[ﬂn;n_.'[nm
was invaded, probably when the mongoon died away, in the first week of September.

The latest dates of invasion within this tract given in the map are Hurryhur, 12th Septem-
ber, and Chittledroog, 15th September ; this is a very beautiful parallel with the fact that with
us in Northern India within the limits of the monsoon area epidemie progress ceases in the
same week.

2]. PBut in Sounthern and Wrst&rnﬂfudi? {{ll‘.‘“" iullue;llm, r;mrullcl to those which in

: i Eastern Bengal determine the epidemie presence of a great
wﬂ'ﬁfﬂmﬁ“;ﬂﬂ"ﬂ,ﬂ “.:- cholera lasting from Oectober until the beginning of thegye.ar
the Peninsula, corresponding to those  following, develop a cholera province which has limits and
of the natural cholera nrea iu Eastern  ohapacteristics of its own, an avea in which cholera is developed
Tl and flourighes throughout the prevalence of the morid-cast
monsoon. This provinee, as defined by the invading cholera of 1818, iz marked C. on the map.

232, These are, as I read them in the Ilintm]';-r Tf tﬁhvle'i'a ]iu 151}5 l:uh\i 1565, the natural

o 4 and  BPEGS UpOn W hich the cholera of these years fell. Lines
]EEBMTJ E?E:f' mw:“ ﬂ.‘f u:: of retrogression will probably be found Iu,-::se: constant to g
parallel phenomenn observed in both  fixed geography than lines of epidemic advance ; while
years are strietly homelogous. in 1818 we find three zones indicative of swecessive reces-
siong, we find in 1568 but one, representing the two first leaps of the monsoon cholera of 1513,

The area invaded in the last three months of 1518 is a distinet cholera provinee. But
the parallel of 1868 teaches that it is not a tract rigidly defined. It may be of any extent ;

* O the map tha 18th is |;5-l'1.'l.:| HE tI-LI:I_dil.l{‘n O the 158¢h lhi; .].!L'I'Iﬂ'ﬂl E‘&'ﬁ'airj atationed ot }_ll:nil-ig'aum were g
tacked, and chelern hod appeared in the neighboorhood four days before—{Noto to p. 154, Chelern Repaort).
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it may reach, as in 1868, from Hyderabad to Bombay ; and it may include the whole tract left
unocenpied during the persistence of the monsoon from the south-west. The provinee is
not the less a natural provinee, for it is invaded under one and the same ageney, the north-
east monsorn.  Hence, when we turn to Secott's map and to the map of 1565, and observe
that Calicut was struck on the 15th October, 15818, and Bombay on the 15th October 1568,
we recognise that the two phenomena are of identical significance, although separated by an
interval of 50 years. To continue the parallel, the cholera striking I‘l}'[]ur;ﬂm:l on 15th
November 1565 was strietly homologous with the cholera of the same week in 1518, depicted
on Seott’s map, extending from the line of 12° south to Madura, a tract which appears to
have been universally covered by a primarily invading cholera in the two last weeks of Novem-
ber 1818, Or, to extend the pur:thul beyond India, although still within the limits of the
north-cast mongoon, the cholera announced from Xanzibar on 20th November 1870 was
strictly homologous with the cholera reported from Mauriting on 20th November 1819,
23, The movement of July 1518 was coincident with the revitalisation of cholera in our
e vewandl wovement of  Fresidency. Scott writes: © In Sir John Malcolm’s eamp at
J'l|;?::gidr::ﬁlﬁ::flir:ﬁ;k;nrnnﬂ -‘Il‘:ltmn'.- Mhow, cholera is noticed as |1a‘-'ing attacked part of the I'Eme
The esincilenee of  the movements  On 16Gth J.ll.'!r*” #* * * “ In Lieutenant Colonel
L‘;“rf:lf::fl;;ﬁ:':{';“iﬁ';ﬁl“ “gencies MacDonell’s camp near Malligaum, it appeared among the
" ' camp-followers on the 13th of July.” On the coast of the
]]::jv of I]lgntfal lying within the area of the same invasion, cholera first appeared between the Sth
and 10th July.

Jameson tells us that in July some corps of the Nerbudda force suffered considerably.
Simultancously, cholera reappeared at Allahabad, and eovered the Shahjehanpore district.  On
the 11th July,” writez Jameson, “ cholera entered the town of Coel (Allyzhur). We next find
the dizease on the 20th at Delbi, Meerut and the cantonments attached to it suffered under it
from the 28th.,” 1 quote this to show that invasion on the southern and northern highways
was absolutely coincident.  And since this was the case, we are entitled to conclude that Ll{e
epidemic manifestation oceurred under one and the same agency, and that the moving cholera
Wils H‘III‘L“ILLI out, as I have deseribed it, like an o {am, ]:ul'ril!g for its centre the northern
extremity of the Bay of Bengal, and for its radii the extensions to the south-east and south-
wiest, to the north, to the north-east, and to the north-west.

In short, 1 take the area invaded in July to be an area in which the south-western in-
fluenees were at the date of invasion repressed, and which, therefore, became a natural extension
of the cholera area of the Gangetic and Central Provinees covered in the same weeks.

I believe that in these weeks the south-west monsoom did not reach this tract, and that
the north-eastern limit of these influences in July was the dotted line by which I have marked
out the southern boundary of this natural area. And, curionsly enough, we can show even at
this distance of time, that it was a new burst from the south-west which determined the beanti-
fully marked interval between the epidemie leap of July and that of 14th August; that iz to
say, we can ghow that the meteorology after the 20th July 1818 was sueh that cholera moving
aerially could not have progressed against it.  On the 15th July, a detachment, misled by false
information, moved out from Mooltye, and was cut to pieces on the 20th.+  Troops were instantly
sent in pursnit, and Prinsep tells us that the rains had set in with peculiar violence, and that
therefore the u]:u.:mt'umﬁ of these 1,1;11'!.'3 were the most disl:rﬂﬁsing the men had yet heen engﬁgﬂd iu.I

24. The epidemic leap of 14th August finds, as I have said, a perfect parallel in 1568, and

Mitensolingy of Ko 1608 shows | B0 know what were the conditions prevailing in ﬁugtlst. 1568,
abwalute vepression of influences from  Le area covered in these days n 1568 was an area in which
the south-west at the dote when epi-  south-western influences were driven backwards, and were in
demic advance oceurred. abeyance. The theoretical objection that the cholera of the
14th ﬂugust 1865 “ crossed in the teeth of the monscon™ is rmrrul:.f i p-i:lpulur fu“aﬁ_}'. There was
in these days no u]ll'l-ue:ing influence from the south-west; and the leap of the 14th August, so
beautifully marked on the map for 1868, reaching nearly to the western coast, and eoincident
with the passing of an aura over the northern highway—the precursor of the great cholera of
18G9 —shows truly the passing from north-east to south-west of influences stepping in to
oecupy an unovenpisd traet.

In August 1568 when the monsoon should have been at its height, scarcely a drop of rain
fell for weeks throughout the whole of the Central Provinees. The report for the week ending
22nd August is the same from all districts :—* The cessation of rain within the last fortnight is

* The map referred to is that affixed to my original cholera report. A parallel so pemarkalile cannot be too attentively
studicd, The mops of 1818 and 1868 should be placed together, and the aren of the parallel movements of May (doited
in on the map of L1S65), August, and Octobor and November in both years, compared.

t Prinsep. Administmtion of the Marguls of Hastings, 11, 312.

1 This does not mean that the monscon first burst upon the Western Const at this date ; the monsson was dus
more than n month before, 11 is nakt, however, ont of p'ln.m that [ shaubd here note the fact, that a pﬂh’ér!‘nl buorst of
the mousoon by no means fmplics that a pormal or cxcessive rinfall shall follow. In 1857, which was nof a year of
excessive rainfall, 1 saw in the district ocenpied by Sir John Maleolm's Troops in 1818, the Nerbudida rise forty fect in
o wight, with & width of balf & mile, following the burst of the monscon ; and in the current vear, while the districts of
the Berurs iying below the Satpoora mountains have had s monsoon rainfall of 10 inchis, the burst of the smo
momesnh o the Salpoorns wos so great as to necessitate the romoval o the plaine of half the garrisen of Poshmurnee.
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caunsing great injury to the crops.” “ The want of rain is beginning to be severely felt.”
“ Rain is anxiously looked for.” * No rain at all in the interior of the district.” “ The pros-
pects of agriculture generally gloomy in the extreme.” * Much anxiety is felt at the continued
drought.”  No prospect of rain.

All of this means, that the monsoon from the south-west, which brings the rains to this
tract, had no existence for the time being. At the same time, the heat is, of course, combined
with moisture (see Scott's remarks, para. 16), just as in Lower Bengal at the season so
favorable for the epidemic incvease of cholera.

I do not consider that any monthly or weckly local data ave ever likely to give with abeo-
lute acenrncy the specifie information which we seek as to the control of the movements of
cholera. The inference which 1 wish to draw from the statement which follows is simply this,
that south-westerly winds were not prevailing over the greater portion of the Central Provin-
ces when the epidemic advance of August 1865 ocecurred; and that it may be doubted
whether atmu]y 1.1.'4351;ur'[11_,' winds Pl‘l_!'l.".‘.'liIE{I i any a;ing]e district of these |1rm'i11{:u.l: at the time,

District reports from the Central Provinces during the monsoon break of Augnsf 1568,

NisroRe o Barsnags, Worpam,
CrAXDL SR “Winds varialile.” “ Wind mltll-mlcﬂ‘y..”
MusprLa L E- Bavracuar BavGoR,
CHINDWARRA e [ B “Wind variable.” “Westerly wind (in one sulbe-
Hospussinan ;‘; Ragrone. division easterly).”
BUNBULFORE # Direction of wind north BEONER.
anid south-west."® * Wind south-westerly."”
BELASPORE. NIMAR.
SWind variable.” TWind west and south-
JUBBEULPORE. wost,”
“Wind north-west and BIRGNCTA,
variable.” “Wind mostly from souths
Deson. wesk'
* Prevailing wind east and
north-east.™
Barroor.
“Wind variable in three

sulb-divigions, h'htl.-l:'[lﬁ' in
a fourth, casterly in =
fifth."
NURSINGPORE,

“*Wind easterly in one sub-

division, westerly in twa.”
25. My conclusions I summarised in the following terms in the report of last year :—
“ Judging from the history of the meteorology attending
this and other oceasions on which epidemie cholera  has
erossed the continent, T have drawn the inference that the
capability of epidemic advance in the monscon season from
north-cast to sonth-west, that is from Seonee, Mundla, and Jubbulpore towards Ahmednuggur,
is exactly proportionate to the extent to which meteorological influences, having as their base
the north-east, take the place of those having the Bombay Coast for their base. That in short,
repression of the south-west monsoon will cause a cholera which we can reeognise as epidemic
in the north-east, to descend towards the south and west to fill the vacancy left owing to the
abeenee of the influences from the south-west normal for the season.  The line from north-east
to south-west followed in 1865 was an aerial live, as the geography indieated clearly shows.
The influences from the Bay of Bengal pressing steadily on the eastern flank of the cholera
kept it entirely out of the Chutteesghur Division ; the monsoon blowing up the valleys of the
Nerbudda and Taptee pressed on it from the west; and hence resulted precizely the shape
which we see on the map, or even in looking at the figures in the table below and knowing

nothing of the geographical relations involved :—

Table illustrating kow cholera moves from worth-east to south-west upon the Sonthern
Fpideinic Highway.
Destns oF e Gexerarl Porvramiox, 1868,

Summary of conclosions pabiished
in the report for 1868 ol previoos to
acquuintance with the facts of 1818,

iatricts in the lime of epidemic movement Movement repre b

e ot e, | i northoeast 10 soutmest T thn By Comt T
Racpore . ... 3 Jubbulpore .. 2952 | Bhopal |
Belaspeore ... B | Mundla .. 1074 | Nimar - 13
Sumlbulpore None | Seonce wen 1638 | Hoshungabad Sy
Sangor and Dumoh ... ot | Baitoal i L]

Nursingpore ... .. Bi3

Wagpore Division e DO3

Ahmednuggar ... e 1802

Poonal v G

& Bce para. 17.

|
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The cholera invading in the spring and making the further advances above described, lay,
as shown in the map, in the invaded tract at the close of the monsoon of 1868, The devitalisa-
tion or dormancy of this cholera was then due, and it took place over the whole area of the
Central Provinees invaded in the ficst nine months.  But even in Octolber the hemd of the cholera
:im.'nding the Bomba Prq-.e.idenc}' retaimned vitulity, ﬂu-ing p]':‘.lhﬂ.hl}' to its ml:'e‘l'.il‘lg the moisture
derived from the Indian Ocean; and when the north-esst monsoon set in, thiz cholera reached
Poona and Bombay and showed itself also in the Nizam’s territories at Hyderabad.#*

26. Into the question of the behaviour of cholera in the Madras Presidency, subsequent

Tu stadyfag thie ol of Masraa to invasion, it is not my provinee to enter. I ask ouly that
and Bombay, it s cssential that due due weight shall be iven to the primary as well as to the
weight should be given to the primary  secondary manifestations of the epidemic ; meaning by the
ns well a5 to the secondsry cnuses of prirn.u.r_}' those manmifestations which cholera shows i its
RIOPARREING, relations to natural ageneies, and by the secondary those
which the epidemic manifests in its special relations to man.¥

27. 1 wish here to say a few words regarding the south-west mongoon, as it affects

Phonomena of the sonih-west mon- Madras, Bombay and the Central Provinces, becanse I am
eoon proper, and the rainfall of the of opinion that views wvery far from the truth, pass current
Lencts within its influence. as true, which tend to retard the study of the movements
of cholera in relation to natural arencies,

In my report of last year, 1 have shown how, taking 1869 as a typical year, as it really
was, the rainfall of Western India was insignificant as compared with that of the Central
Provinees ; Poona and Nassick, for example, gave respectively 19 and 22 inches, against a rain-
fall of from 50 to 60 inches universal over the districts of the Central Provinees.

It 15 an extraovdinary fact that the distriets lying immediately above the Western Ghits,
and receiving direct their rains from the south-west, are areas of minimum rainfall. They
receive, in fact, the same amount of rain as the districts of the Bengal Presidency bordering
on the desert, mamely, from 17 to 1% inches. Thisis clearly shown in the following
table, giving the monsoon rainfall for five years, which I have extracted from the Bombay
Government Gazelle for 1868 :—

Statement of Monsoon Rainfall in inches (June, July, Awgnst, and September) from 1862 fo
1566. §

= .

Average of
Bombay Presidency. 1862, 1863, 1864, 1865, 1864, the five
Fars:
Mahabulezshwar - 29578 27170 25510 26176 27144 255715
Sawuntwarres o 185-25 16345 0475 122:50 13670 13623
Viogorla .. 14042 14132 9592 ] 110020 11765
Dapoolee ... i 11471 11360 LR 10344 11654 1085
Rutnagherry e 10179 L ERH ! 100 GE 10405 i (=4 100 7
Bombay .. - 7656 &1l SR-00 ThdG a0 FRT0
Surat 3826 3F03 20r 34 4787 it BRI
Broach ... bt a2-58 &7 2100 3125 3302 a7
Barcda ... 29-01 3424 2ira1 2748 273 27 83
Alvmedabad - 2u:18 PR 18043 2602 o714 2504
Enira e 3312 2103 1560 9436 2732 2570
Ithoolia ., 14:55 173 O 1%13 125635 1207
Ahmednuggur = 1645 14:70) 1718 1481 1844 42
Nuossick ... LA 2174 14 63 2140 1505 1IR3
Poona 1730 1450 13 59 1643 13-4 1617
Eholapore ... 18:15 2128 20r7T 1372 2002 1570
Kolapore ... 3366 20-14 20-12 2177 24764 2768
Dharwar ... 23:57 1r79 UR03 1794 g 256

Here is shown the burst on the Western Ghits, and the gradual decrease of the rainfall,
even on the coast, as we mo north—a deerease from 75 inches at Bombay, to 356 at Surat and

* Soquel, page 8.

t In the Madras Nonthly Jowrnal for October 1871, we are tobd that the invading cholera of 1868-63, now in its
Fourth year, is in every quarler lhu‘wing i ﬂilpm:‘lﬁqm to die alf. With this i= fﬂ‘l.lptﬁl the remark, that some of the
movements of 1871 have sccarred, in opposition to Dr. Bryden's views, against the prevailing serial agencies. In the
Bengul Presidency wo watch the phenomena of revitaliration within an inveded area, and secondury movements which
transgress the boundary lines of the tract already covered; but movements wifhin an ares coversd for two years
wo do not profess o trace with accamey, knowing that every fact observed in such a cuse is difficuli of interpretation
and is apt to be misinterproted, When we add to this, that in accordance with Mr. Cornish’s present views, human
interconrss is cssentinlly connected with movement, it follows that even supposing the interpretation of the phenomenn
obscrved in Madrs in 1871 to be correct, l|:||.-:.' fiell into the categary off Bﬁmﬁlu‘ manifestations, with which 1 do not
wish Lo deal o thie paper.

; H'nml'..i_;,' fFozelle 18th Junc 1868 § No returs.
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Broach, and to 25 at Ahmedabad and Kaira, which ends with a minimam of rainfall in the
districts skirting the desert, and with a total absence of rain when the desert is reached.

28. When we look to the districts immediately east of the Ghits, we find the wonder-

e weson iofell of ‘the teacs 0L phenomenon that we are in s region nearly beyond
along the Western Coast of Tndia, im.- the influenee f_h[' l]lE OIS0, "5"3. far as the ranfall 15 con-
mediately east of the Western Ghats, cerned, Dhoolia in the north, which lies close to Malligranm
mmﬂr_i:j TTJ::H- hﬂﬁ;ﬁﬂ;- and t:in]thil*n B shu:’t distance of the sea, pives consistently a
i a1 AR roer rginfall of 12 inches only. Do not let us lose sicht of sueh
g val W a1 a fact in connection with the faet of Malligamm |1’:|';1'||;; been
struck on 14th Augrust in 18635, a year of minimum ramfall and a ropressed monsoon, or the fuet
of Bombay having been reached on 14th August in 1815,  Ahmednuggur, Nassick, Poona, and
Sholapore give a rainfall of from 16 to 20 inches, the minimum reeorded in the five years being
13 and the maximum 22 inches.

It iz obyious that little repression is required to bring down cholera from the north-east
on these districts, if it be a truth that cholera moves aerially to Gl up & vacant arca.  And it
is most interesting to observe, that it was inte Ahmedungeur and Poona that our cholera of
the Central Provinces of 14th August 1368 fell, at the very date when Malligaum and
Dhoolia were reached.

20, What then is the significance of all this? It seems to me to mean, that as regards

Zames of rotrogression, indieative of the Madras and Bombay Presidencies, the south-west monseon
the failore and recession of the mon- 15 an  agency very frequently of ne great power. It is
soan influcnces. an agency which dies normally long before the Eastern
Coast is reached, and it iz continually liable to be overcome or to fall back, from a vis a tergo
being wanting, and to map out as it recedes zomes of retrogression which are filled up step
by step as the western monzoon influence dies off towards the ocean. Bombay is not
necessarily struck after the setting in of the north-cast monsoon. It may be included in any
of the zones of retrogression during an epidemie prevailing in the monseon months in the
Central Provinces; and it may be reached even by a May cholera, when Malwa, the
Nerbudda Valley and the Nagpore territories are being covered by the spring cholera of an
invading 1:|:it|i:m"m. It was this explanation which I had in my mind, in 5u:|.'ir|_5; that 1t was
a matter of indifference, in a theoretical point of view, whether in 1863 Bombay was first
affected in August or November,

30. While I write, the facts of 1868 and previous years, as regards the metoorology of

The facts of the monsoon period of these western districts, are being repeated. Northern India
1871 are now repeating the meteore-  and the Gangetic Provinces have lbeen deluzed for months
logical history of 1818 aud 1868, from the south-east by the rains of the south-west monsoon,
while the districts lying close to the west coast, which, in theory, are supposed to receive the
full force of the monsoon, are threatened with famine from the absolute cessation of the rainfall.

In the latest Gozettes® we read :—ﬂﬁarmr—-"ﬂm]m L'|1mug]1mtt most of the districts
withering, and sowing operations retarded for want of rain.”  Khawdeish — Prospects bad.”+
Pooga—" Rain very scanty. Sowing ata stand-still, the few growing crops not promising.”
Sholapore—* About 1 inch and 73 cents have fallen within the last three days (date of
report, lst September), and more is threatening. The prospects, hitherto appalling, are now
brightening.”

#1. Thus far I wrote, assuming in my mind that 1518 was a year parallel, as regands

Wi e 11H aa & your' I whislh the phenomena of the monsoon season, with 1565 1 had
sonth.wost monsoon influences fuiled, DO knowledge that such was actually the fact, until, thinking
the result being that 1819 was o it pmihh& that 1 the records of our famines in Bd."!l!g:ll sOTe
Fumine year in Upper Tudia. allusion might casually be made to this year, I consulted
the Reports of Baird Smath and Ghardlestone.

The years were, as far as I can gather, precisely parallel. As the monsoon repression of
1868 was followed by the great famine of Central India and Rajpootana of 1869, so was the
drought of 1818 followed by famine in the North-West in LS19.

th Baird Smith and Girdlestone note 1515-19 as a period of great scareity. Baird
Smith brings up this period in succession to the drought of 1503 ; Girdlestone interposes
a minor famine in 1812-13. Baird Smith writes—" Regarding the drought of 1515-19,
I have been able to learn even less than that of 1803, T can ﬂul}' judgﬁ.‘ of 1its SD\"E’I‘il’.JI’ from
the references made to it by intelligent and apparently reliable native informants who invari-
ably placed it among the very bad years.}

Girdlestone extracts from the records of the Revemue Boand the detailed history, as far
as it can be gathered, of the measures adopted to meet the effects of the famine of 1519.§

® Faszefle of Iadie, Augost 19¢h and 26¢h, September 2nd, 1871,

t * In consequence of the scareity of rain at Dhoolia, the price of grain has been mised, and the result is that
many of the poor natives have been aciuslly starving.”— Bombey Gazetle. Again, in the beginning of October the
report ia the same == The accounts of the safferings of the poor in Khandeish ought ak onee to sttract the attention of
Government.  Already we are told that the Bhils are living on tamarind seeds and wild roats, and the anweal crops
have not been sown owing to the drought” From Ahmedabad and the Berars, ot the same date, we have the saoe

istory of a deficient infull and its consequences,
E BN T 1 Report on the famine of 1860661,  Section IT, p. 47.

§ Report on past Frnioes in the North-West Provinces, Paras. 51 to G7.
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We know from experience that a single year of drought does not bring about a famine ;
consequently, when we read, that in August 1519, in Saugor multitudes were dying daily from
famine, and that emigration was taking place from Marwar and Gwalior, we know that the
events were parallel with those of all other visitations affecting the regions in which mongoon
inflnences die off.  'We know that as the great famine of 1569 followed the drought of 1868, =0
the famine of 1319 must have followead an abnormal mttmmlﬂg}r in 1818,

Az the famine of 1561 was the result of three exceptional seasons, 1855, 1859, and 1860,
go the (amine of 1819 appears to have colminated after three bad years, 1816, 1517, and 1818.
As predisposing the army of the Marquis of Hastings to the cholera of November 1817, Prinse
mentions the searcity and badness of the food supplies. He writes:  * That part of Bundel-
eund where the division was cocamped was low and notorionsly unhealthy ; besides which,
except when obtained from runming streams, the water was generally indifferent. The year
was one of great searcity, and grain had been collected for the troops and camp-followers with
extreme d:fﬁ{,ult.f, and was uf course of very inferior J.'Lu.'lllt.}r 2

The {]l-.lla,r:plml: which Jameson gives of the mLtﬂﬂm]ug'J.rn'F 1E|E, pnm‘llng the deadly
epidemic of yellow malarious remittent fever which ravaged Upper India in the last four months
of the year, is well known. Jameson writes :— In the Up]mr Provinces, the extraordinary scan=
tiness of the rains was yet more remarkable, and was attended by more deplorable results.
A few showers fell in the month of Jul}r, but t.he:,' wiere part.inl and of short continuance :
more generally from Benares upwards, Oudh, the districts within the Doab, and those west of
the Jumna were dried up by the long continued and unﬂensmg heat. The parching wﬂsterl?

wind Impt blowing throughout August and the first fortnight of Suptember *
This long period of drought was mmemfe& by h eavy and incessant rains fﬂr
many days, and the whole country was laid under water”. * LR

similar mortality,” he adds, “preceded by great scarcity of grain, prevailed about the
same time in Cutch, Sinde, and the other states bordering on the western side of India.™

GENERALIZATION IN CONTRADICTION OF THE STATEMENT THAT THE INVADING CHOLERA OF
MapgrAs HAS BEEN IN THE HABIT OF ADVANCING IN OPPOSITION TO THE SOUTH-WEST
MONSOON WINDS,

32. Starting from the facts of 1818 and 1868, T wish here to make a broader general-
isation, which T shall support by facts drawn from the history of many different epidemics.
It is this, that the irruption of cholera into the Madras Presidency is, as the rule, followed
by drought, scarcity, and famine in Bengal or Northern India, smd frequently also in Southern
India, az a consequence of the failure of the rains of the south-west monsoon ; or in other
words, to use the expression so repeatedly quoted in contradiction of what 1 allege to be the
truth, it is, af tle sude, when the teeth of the south-west monsoon have been drawn, that
cholera has made its epidemic advance from north-east to south-west into the Madras Presi-
deney.

}i do not profess to trace the phenomenon in the case of every epidemic, becanse the data are
not at my digpozal, and beeanse it ig more than probable that the invasion of Madras from Ben-
gal is not caused by one series of phenomena which does not alter; but what T shall record is,
I conceive, sufficient to indicate, that in the coincidence we have conclusive evidence of the

operation of a great and natural agency, working in harmony with the same laws which i in tha
gunﬁl ]’r:-au:lmuw so beantifully determine the limits of “epidemic influences. The ocoinci-
dence of cholerain Madras with famine in the Bengal Presidency does not, to my mind, stand
as a curious but inexplicable fact, or as a pllmumcnml indicating a natural association of the
two scourges of communities ; and 1 regard the phenomena observed in conjunetion as associated
in obedience to natural and appreciable laws,

The epidemics of the past forty years, in which it ean be shown that cholera in Madras
was associated with drought, searcity, or famine in Bengal or Southern India, were, dating
backwards, those of 1563-69, 1864-65, 1859-60, 1850-52, 1841, 1857-58, and 1552-33. In
the 'EH._.r‘I{Hi. intervening between IHH and 1830, the same association can be t.t‘md, and from
the records of past centuries, it is possible to 'I:rmr- together the isolated facts in such a shape
ag to ghow in the clearest manner that then, as now, the southern highway was occupied in
seasons when south-western influences were in abeyance.

A. Going backwards from 1868, let me recallhow the cholera of 1863 —the cholera of 1864-
65 in the southern epidemic tract, one of the greatest epidemies of recent times, and the
origin of the European cholera of 1565—was driven from Northern India by the meteorology
of 1864, a year which was in Upper India, as a eonsequence of this meteorology, one of the most
favorable years of our period as regards the health of the troops. And we cannot forget that
with this meteorology is associated the famine of the Behar provinees of 1565%, which occupied
precisely the tract from the Ganges to the Bay of Bengal which I have amlp,'ned as a natural
provinee to the invading cholera of July 1866 and July 1870, and which we find, under appa-
rently precizely similar ¢ eonditions, to have limited the invading cholera of July 1817.

1t was this meteorology of 1864-65 which brought about the scarcity ending in the terrible
calamities of the spring of 1566 in Orissa. Orissa, depending for its rains on the influences of

* Report an the Famioe in the Behar Districts and Sonthal l’nrgunmha, by F. R. Cockerell, Esq., ¢.5., Caleotta, 1566,
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the south-west monsoon which set in from the south and south-east, lost its normal raing of the
monsoon season, and became in fact for the time a portion and continuation of the mnatural
province which Scott describes, which normally receives no moisture from the south-west
MONE0ON FAINS,

On the east of the Bay of Bengal, rain fell sufficient to ensure abundant crops ; and it was
only in the Western Distriets of Bengal Proper and in Orissa that the failure of the rains
reduced the famine avea for the time being to a desert.®

£. 1 have already in various places, and for different purposes, detailed the phenomena of
the years from 1858 to 1860 which ended in the great northern famine of 1861 ; it is sufficient
here to mdicate the fact that i association with the meteorology of the same years, the southern
epi-r]um:iu |Iigi1w.'1}r and the Madras PI'L'EIL'I'.IEI'IL"}' wore swept h}" itw:uli:ng cholers,

I have no details regarding the invading cholera of 1856 which would authorise me to
give any opinion as to the cireumstances under which Madras was oceupied in the course of this
great epidemic.

@ In the invading epidemic immediately preceding that of 1856, the coincidence of the
cholera with the famine in the districts immediately to the east of the Western Ghiits, which I
have shown to be so wonderfully exempted from monsoon influences bursting on the Western
Coast of India, iz recornised.

The Orissa Commissioners, quoting Mr, Malthy’s Report, write as follows :—

“ In 1852-53 there was a great failure of rain in the country above the (Western) Ghits,
the Bellary distriet being chicfly affected. That is a dry country, where, in a hotter climate,
the rainfall hardly equals that of the driest districts of the North-Western Provinees, and in
the famine year, only about one-third of the usual quantity seems to have fallen.”  * *

- i * % The result of the measures adopted (by Mr. Maltby) in saving
the people is stated in his report to have been suceessful ; since he says that, with the erception
af some sevs=re onlbreaks of s.&uizm:, no great loss of life oceurred.”

. As with us in Bengal, the years from 15341 to 1846, in which at least two saparate
epidemies appear to have run their course, was in Madras a period throughout which cholera
was in full vigour,

I have stated in my orizinal report, that T had great difficulty in eompleting the analysis
of the events of this period, from the length of time that had elapsed, and the confusion of the
records. But in tracing the original invasion there iz no difficulty, and I have shown it
sweeping up the valley of the Ganges, covering Chota Nagpore, and cecupying the southern
highway, as the recognised suceessor of the epidemie of 1537 -38,

And I have ealled attention to the fact that the phenomenon of repression of the monsoon
was seen in 1841, quoting the Report of the Superintending Surgeon of Sangor, who writes :—

“The geagon of hot weather was much protracted, the clonds collected but slowly, and
the greater part of the month of June was cloudy, threatening, and very close ; but the fall of
rain, which 18 usually rather abundant from the 12th June to the end of July, did net, up to the
21st July, give more than 5§ inches, and up to the close of July less than one-third of the
amount of rain doe in an ordinary season fell.”

£. The year 1837, which I have shown to have been also a year of invasion in Madras

Report, 106}, had, on the sonthern epidemic tract, a
e Eﬂeﬁmlngr; preeisely parallel with that of 1818 and 1868,
Bombay, parallel with that of 1818 As in these years, there was a great cholera distributed over
and 1868, the eastern distriets of the Central Provinees, the epidemie
commeneing in Jubbulpore on 20th May ; and the epidemic leap of the monsoon season towards
the south-west took place on 9th July, as in 1518. The history given by the Superin-
tending Surgeon of the Saugor Division, in his report for the year 1337, as [ extracted
it from the records of the Medical Board, will be found at page 104 of my original Cholera
Report. ]
Aep My remarks on the meteorological phenomena of the year in the Sangor distriet were as
follows : —

« Here, too, the monsoon rains were very deficient, and the weather is deseribed as cloudy
and threatening only, while rain should have been falling. Thp first fall was bn‘t small, and
was followed at irregular periods of from seven to ten days by partial showers, so slight in their
effects that after a month the soil was not found to penetrated for more than five or six
inches. The total rainfall of the year was twenty-five inches in place of forty-six.”

I have in the same place prominently drawn attention to the fact, that the m:mpamtive
deficiency of the minl'ulll does mot in this sitoation prevent the alrl'lmm of in_vm:]ing cholera
along the epidemic tract ; and in connection with what 1 am now writing regarding this special

® = Gnoaking in general terms of the countrics on the Northorn Coast of the Boy of Bengal, it may be mid
thak the rains brought by the south-west monsoon commencs earlier and fall in - greater quantity and wore regularly ta
the east, and diminish both in quantity snd still more in regulurity towards the west." - Ll M
* Tn nll this part of Indis (Orissa) there 18 bat one e, . i L L What are ealled the
cold weather erops, the grains and seeds of tomperate climntes grown after the mins (of the south-west monsoon), are
extremely scanty in that climate ; and o small rice crop Erown at that time in p]n:::m :rrhm water lies is ilso very scanty
and depends on late (monsoon) eains."—Report of the Commissioners on the Famine in Beogal and Orises, parus. 17-22,
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aspect of invasion, it is right that I should reproduce the commentary which I then made. It
was ag follows :— ; :

“ A non-epidemic season has on the southern highway features very different from a non-
epidemic season in our North-Western Provinees. The spread of cholera i the hot season
with a limited rainfall is exactly what takes place in the endemic area; and it is the absence
of the normal south-west monsoon and the substitution of eastern influences for it, that deter-
mines the phenomena of a year such as 1537. When the Superintending Surgeon of Saugor
or Dinapore writes that the season is one of the hottest he has known, the statement is apt
to mislead any one unacquainted with the meteorology of these districts into the behief that
the long continued prevalence of the hot, dry, and westerly wind is implied, whereas the very
contrary is the case. It is the continuance of moist and relaxing east winds that brings
a hot, oppressive, and unhealthy season, This is in fact an extension of what is patural for
the endemic area. It is precisely what we observe in regard to the cholera of Caleutta, for
example; it is the hot season of Lower Bengal (April to June) which develops the maximum
of cholera. But it is not heat alone, but heat with moisture, that causes the cholera to prevail.”

While thus the south-west monsoon failed in the Central Provinces, Bengal, from Orissa
to the north-western desert, was desolated by famine. The famine of 1837-38 was one of the
greatest of modern times; it has heen described by many anthors, and all the details are accu-
rately known :—* In Cuttack, insufficiency of wholesome food had made cholera prevalent, and the
pangs of hunger were compelling mothers to dispose of their children; in Calcutta, the tanks
were empty, and the grain merchants doubled their prices within six months ; in Behar, sickness
and mortality were rife, and the abnormal state of the weather was blamed as the cause. Far
in the west t{le country was deserted, and the emigrants from Marwar or Hurrianah fled into the
districts of the North-Western Provinees. But even in the Doab and Rohilcund matters went
from bad to worse.® The utter hopelessness of their case was encugh in the minds of the lower
classes to justify recourse to violence, and neither store-houses nor grain-boats were safe from
attack, whilst the public roads became dangerous owing to the number of armed men roaming
about in quest of plunder.”"+

F.  Going backwards, the next great cholera epidemie in Madras is that which terminated
in 1833, This, too, was coincident with famine both in Madras and Bengal. The Orissa
Commissioners class together the famines of 1532 and 1852-53 as the only two famines of
modern times in Madras. Regarding the first of these they write: * It was principally this
disaster which led to the great irrigm.t.‘i.mi works on the Kistna and Gmlﬂ.\'&r_‘lr', in imitation of
the ancient works on the Canvery, which had preserved the delta of that river. % * *
In 1532, the rains failed below the Eastern Ghiits, which cansed great distressin the coast
distriets from Madras northwards in that and the following year. The suffering was indeed
continued into 1834, The most severe suffering waz in the Guntoor distriet, 200,000 of the
ihalntants of which are stated to have p-erialmd from hu.'rlger and disease.”

Girdlestone gives many interesting details regarding the famine of 1832-34 in Northern
India. Hesays: *“ The Punjab appears again to have suflered in 1832-33, but the informa-
tion eoncerning the events of that period is very secanty. Robtuk and the western division of
the Delbi territory were the parts principally affected, and in the case of the former, suspensions
had to be made, whilst in the latter, a total remission of revenue was sanctioned. The famine
extended on this oceasion also to Ajmere. It is said that not a single shower fell during 1532,
Many of the Mairs either resorted to plunder, or fled to Malwa in the hopes of obtaining a
livelihood. So great was the loss in population and eattle, that several years were required
before the country recovered its former state of prosperity.” We are told that in 1853-54
drought still continued in Ajmere, and that the tract south of the Jumna suffered also very
greatly from famine, which cansed unparalleled distress to the people and great loss to
the ll.'iu:mmmeut. “ Famine, pestilence, and emigration deprived the district of half its
population.”

. The years 1824 and 1825 appear to have been bad epidemic years in Madras, judging
from the army returns. OF the facts of the epidemic 1 have no accurate knowledge ; but it is
worth while to point out that in these years @ deought pervaded the whole of the territories
then known as the western provinces,” which comprebended all the districts above Cawnpore.
In some districts on account of the drought, the Governor General granted a remission of the
whole year’s revenue.

4. In the last century, one season in particular is bronght to our notice in which cholera
was widely epidemic in the Madras Presidency, namely, 17582 and the spring of 1783.1 This

—

# Al famines have distinet geographical arvoas, which correspond with the tracts which I hald to be, a3 vegands
epidemiology and meteorology, natural arcas. [n my report for 1868, (Sequel, page 30,) 1 showed how the breaking up of
the drought of that year was a provincial plenomenon, Wmited by the line of 807, the line which stops the advanes of
elolera from the cast. The 'Pnu'lilml of 1837 is perfect =" linin fell in torrents for some hours at Allaliabad, and i|_|u:;||;||,|’-
all snxicty concerning famine ceased ; the inhabitantz of Farruckabad, (Futtelighuor), and Slahjehanpore had o similar
picee of good fortane, and were oqually sanguine aboat the harvest.  Bat the people (further west) were soon deplorin
the gurtial character of the fall; fir letween the western boundary of Mynpoory apd the castorn limits of Meerat .uﬁ
Dilbb searcely n single shower had been voucheafed.™

T Girdlestone, Section ¥, paras. 53 to 116,

2 Balfour quotes ten different anthorities, showing that this cholem of 1782 was epidemic thronghont the Madras
Presideucy, wud frow sen to sca.—Sfalistics of Cholera, 1870, dppeadic A,
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cholera followed the Bengal epidemie of 1781. The duration of the epidemic in Madras coin-
cided with that of the Bengal cholera; for the cholern of the same epidemic which in January
1755 ap;‘h‘.ﬂmﬂ. in the army of observation in the Madras PIEEi:Il,-nc:,r, canzed the great onthrealk
at Hurdwar in Northern {n{liu two months later®

The Mahratta Armies engaged in the War with Tippoo, suffered hoth from cholera and
extreme searcity of grain and forage.  “ Just at this period,” writes Grant Duff, * the following
letter appears in the official correspondence of Hurry Punt, the Mahratta Geneval, and in his own
handwriting :—* The loss sustained by the Army, in congequence of the chiolera morbus, is very
great ; medicines are liberally supplied ; some do recover, but by far the greater part die’™
History of the Mahrattas, 111, pp. 15—17.

The famine of 1783 has always been reckoned as one of the worst experienced in Upper
India. Warren Hastings tells of the state of affairs in Shahabad and Benaves as he saw it
in passing through the country.f But it was in the region in which the monsoon normally dies
that distress was chiefly felt. Girdlestone writes :—

“1 believe that the chief suffering was in the country round about Jummon, Lahore,
and Agr, and in the Native States of Rajpootana, and to the sonth-west of the Jumna, It
was from these quarters that the hordes of emigrants flocked towards Lucknow., ¥ (i

* *  There are many men still living who have heard the story of those days
from their fathers. I have eonsulted several whese opportunities should make their tale trust-
worthy, and all agree in saying that the famine of 1753 was the most awful that the country
above the Kurrumnassa ever underwent.  Throughout its tract, natives date events from the
“Chalisa™, as we ourselves do from the mutiny, Every child in the Punjab, the Doab, and
Oudh has heard of 1.

1. In the same century, one famine only, besides that of 1743, iz noted prominently by
writers, namely, the terrible famine of 1770. ﬁuird Smith says regarding this famine :—* Of
the series from 1770 to 1861, it seems probable from all historieal accounts that the famine of
1770 was the most intense that India ever experienced.” The Orissa Commissioners write :
“ Like most Indion famines, that of 1770 was not exclusively the result of the failure of a
single erop. The erop of 1768 wasa bad one, and the early crop of 1769 is also said
to have been bad. The main crop of 1769 failed in an excessive degree, owing to
the premature cessation of the rains.  In October not a drop of rain fell, and in November
serious famine commenced. Before the end of April 1770, the famine had spread umiversal
desolation.”

The Madras records show that in the years 1769 and 1770, cholera raged both among
Europeans and Natives, this being the first record of the appearance of the epidemic
sinee 1756.§

This was probably a great cholera epidemic in the Bengal Presidency also,—the * fever
and Hux” of Dr. John Clark (1768-T1), which frequently carried off the patient in twelve
hours. Regarding the disappearance of remilfent fevers from Caleutta, Martin writes—
“ Neither do such sweeping epidemics as that recorded by Clark in 1770, with its cold sfage of
twelre kours, oceur, carrying off 80,000 patives and 1,500 Europeans.™

o, It is perhaps more than a coineidence that the first account we have of cholera by an
European observer was written by Bontius of Batavia in 1629, the same year in which an
abnormal meteorology initiated the terrible famine of the reign of Shah Jehan, of 1630-31,
“ which afflicted not unl;.r India, but almost the whole of Asin We ave told that * dizense
followed famine, and death ravaged every corner of India.” Balfour quotes Zacutus Lusitanus as
an authority for the fact of the epidemic prevalence of cholera in India, Arabia, and Moroceo,
in 1632, a geographical distribution which tells us that this cholera must originally have
oecupied the southern epidemic highway in Hindostan. I have no doubt that such was the case,
and that cholera was the pestilence of 1650 which Grant Duff’ notices as associated with famine
in that year.|| !

K. The next great invading cholera that we hear of in Europe subsequent to 1632, 15
Sydenham’s cholera of 1668 and of 1674-76; this cholera was consequent on the cholera of the
southern highway of 1866 (Dr. Thevenot), 1674 (Fryer), and 1676 (Dellon).q We can, 1
think, trace the fact of an invasion, following that of 1676, in 1654, when the Army of Sultan
Manzum, who was co-operating with Aurusgzebe in Southern India, was attacked. Both 1654
and 1685 appear to have been years when the monsoon failed ; the army suiffered from famine
az well as from peﬁtﬂmmu, and we are told that very little rain fell and sua.rc-it}r prl:'l.r.'l.ilml in the

® Tradition tells of o great choler in the DBanda distriet precedine this cholera of Hundwar; this was the con-
necting link with the cholera of Lower Bengal of 1781—the cccnpation of the trct south of the Jumna in the epide-
mic ndvance on the morthern highwny, f
+ The despatch of 15th October 1783, ns quoted by the Orissa Commissioners, is as follows: * Weare liere ander
great apprehonsions of o fumime, The solstitial rains have fuiled in sl the western parts of Hindustan, fron boyond
Lahore to the Kurrammnassa. It hos raged most violeotly in the countries most remsote; our provinee of Bebur has
suffered greatly by the filure of the list harvest, and by the artificial want cansed by the npprebensicns of  greater.
The cemplaints nd fears of it have already extended to Bongal (Froper), where we have gret plenty.”
Girdicstons, Op. Cik., para. 18.
Balfoar, Statistics of Cholera, Appeodix A, Also, Corbyn, quoting Scoif, page 4 5
[| * During the season 1623930 Bo rain fell in the Decean, amd o fuuiiee, necompanied by pestilence, ensued.” O,
cit. T, 103.
4 John Macpherson quoted Ly Balfour.
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Decean.®  This invasion would exactly correspond with that of Hyderabad and Bombay of Oe-
tober 1365,

L. 1 have constantly asserted the truth that the phenomena of epidemic invasion do not
alter except under delinite laws which are capable of demonstration. It is more than curions
to be able to go back five centaries, and from the history of the period to show, that then, as now,
E!m epidemic invasion of Madras oceurred when the teeth of the sputh-west monsoon were

TaWI.

We are not told that the Madras Presidency was on one occagion to which I am about to
refer, famine-stricken at the time when cholera was t]L'ﬁLTu_fillg the inm:liug army. In Northern
India and in Malwa the very same tracts were simultaneously alfcted by famine as in this
century ; and the famine of 1345 was coineident with the ircuption of cholera into the districts
of Madras affected in 15815 and 1565,

In the volume of Sir H. M. Elliot’s History of India, lately publishedt we have
two notices of the famine and pestilence of the pveign of Sultan Mubhammad Tughlik,
one by the historian Barni, the other by the traveller Ibn Batuta, a native of Tangiers,
who was resident at Delhi at the time of the famine, and describes seenes which he
witnessed,

Ihn Batuta writes: * The Sultan arrived in the country of Tilang. He halted at Badra-
Jeot, capital of Tilang. Pestilence then broke out m his army, and the greater part of it
pumlletl When the Sultan saw this calamity, he returned to Daulatabad. On his ] Jjourney
he was taken ill, and the rumour spread that he was dead.”

Next follows the account of the famine in the north :—< During the time the Sultan was
absent from Delhi in his expedition a famine arose. Idistress was general, and pﬂﬂitiou
of affairs very grave. The famine being unendurable, the Sultan ordered provisions for six
months to be distributed to all the pcr]mhtmn of Delhi.”

We have Iurt.her detmls 1n Barm’'s Illht-’.ll'_]." “Phe Sultan started from Dellt in order to
prepare for a Lam.p.ll,.:'ll agrningt Ma'bar.  He had only marched three or four stages from Delhi
when the price of grmin rose and famine began to be felt. When he arrived at Deogir
(Daulatabad), he made heavy demands upon the Musulman chiefs and eollectors of the Mahratts
country, and his oppressive exactions drove many persons to kill themselves. After a short
time he sent a lieutenant to Delhi, and marched to Tilang. The Sultan arvived at Arangal,f
where cholera (waba)§ was prevalent, Several nobles and many other persons died of it.
The Sultan also was attacked. He uIlpuinlﬂl a ruler over Tila.ng, and himself returned
homewards with all speed.

“The Sultan proceeded to Dhar, and being still mu;hsrose:l he rested a few days, and then
p‘nrql:ml liis Journey throwerh Malwa., Famine prevailed there, the posts were all gone off the
road, and distress and anarchy reigned in all the country and towns along the route. When
the Sultan reached Delhi, he found the country desolate, a deadly famine raging, and all culti-
vation abandoned. He employved himself in restoring cultivation and agviculture, but the
rains fell short that year and no success followed. The Sultan advaneed loans to promote
cultivation, but men bzl been brouzht to a state of helplessness and weakness. Want of rain
prevented eultivation, and the people perished.”

This epidemic I take to have been the origin of Hecker’s Great Black Plague of 1345—
“ the corruption of the atmosphere which came from India.” Hecker describes precisely the
Worthern and Southern Epidemic Routes in indicating the direetion followed by this plague—
throngh Central Asia to the Caspian and the eastern shores of the Black Sea, from Bagdad
through Avabia to Egypt, and throngh the Red Sea by maritime communication, * In all these
directions,” he adds, * contasion n1u([& its w ay ; nml donbiless, ﬂuustuul:llmp'ﬁﬂ and the har-
bours of Asia Minor are to be regarded as thc ﬁm of infection, whenee it radiated to the most
distant seaports and islands." This extract is important as tearhing us that five centuries
ago, when mtercourse with the East was r-:ericlﬂ:l, cholera found i1t as easy to reach Eurnpe s
at the prezent day, when the means of communication are infinitely multiplied. The fact of
the epidemie following, in Hecker’s theory, all these different routes, is quite opposed to the
conclusion which he draws, that human intercourse brought this plague to Europe. The idea
had cwdn:-ntlij.' snggested itself to his mind, that this might have been an air-borne pestilence ;
and he clearly recognises the effects of metenm]ugic:ﬂ agencies on the epidemic.  In defence of
the position he takes up, he brings forward the very same argument which has been proposed
as an objection to my obzervation in recent times, namely, that I bave mistaken the laws of
culmination for the laws of movement. He writes— The disease itself came not on the wings
of the wind, but was only excited and inereased by the atmosphere where it had previously
exigted.™

® =Ty the montl of fkl:-n'l'l-cr, n [wslli.ltnr,:c hroke oot in his camp, which swepd aff many of the meén and greak I_lpI
diminished his foree.  Sultan Manmn had soecessively captursd Gokauk Hoobles and Dharwar i bat Gomine, pestilence
and £l drafts from his force peguired to %nrﬁm the new scquisitions had grestly reduced the numbers apd efficiency of
his troope.  Most of the horses being dend, nobles and troopers were redoced o the pecessity of marching and
fighting on foot. The wreek of this fine army retarned to Ahmednoggar more effectually redueed than if thoy lad
been vanguished in many battles”  Grant Do, Op, cit, 1, T4,

f The history of Lelia, a8 told by its own historinns, Yol 11, Londen, 1871, p. p. 243 and 6158,

1 Worungull, 50 miles north-cast of Secunderabad.

§ "Waba, Arab. Hind. of Dekbon™ Balfonr, Statistics of Cholers, 1870, Appendix B, 15.
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In concluding this paragraph, I wizh it to be understood, that the coincidences spread
over these vears do not oceur h_'r chanee. At one time the interval is long, and at another
ghort : but whether the interval between be lﬂllg or short, the fact of the rencewed invasion
of cholera in Madras comes up constantly in history as associated either with famine or with
a meteorology which renders famine imminent.

33. Thus, then, the radii of the fan taking their origin at the head of the Bay of Bengal,

AT and diversing towards the south-west reach the Malabar Coast.
mmzd.;;hﬁﬂe;rlﬂ:miim?:f‘?;mf The radii proceeding towards the south-east, to reach Singa-
ensterly direction, from Eastern Ben.  Pore and Java, follow, I have no doubt, the courses indieated
gal towards the Equator, is not incon- by the aerial enrrents which prevail over the regions reaching
sistent with ""P theory of ‘h'-‘,""'“,""' from Eastern ]]mgﬂl as far south as the I':|:|n:|tur, and to some
ment EJE the epidemic in subordination T s Tavid -3 o Fakold =
tﬂ".‘"’“ﬂ- SUTTATLE i I.Hl'ﬂlll,.'{ :IE"} CRRREL . i aera mavements of cholern 1n 118

direction 1 have not the means of Lrau'.inf;. I wish to add the
following quotation only for the purpose of showing that it is not inconsistent with the fact
of the obedience of the movement of cholera to monseon agencies that the tracts furthest to
the south and east known to have been reached by the epidemic, may have been invaded even
during the south-west monsoon in accordance with what is normal as regards the direction of
the monsoon influenees in this ,_r_r'tm;_a;r:lphi:,lal situation.

The extract which follows is from a paper published many years ago by Captain Forrest,
on the Indian monscons as affeeting the track of sailing ships at different seasons; and the
fact which he mentions is, I presume, now recognised. He writes, speaking of the region from
the northern extremity of Sumatra to the Line: * During the summer monsoon the south-
west winds that blow in the Bay of Bengal, meeting here the |:i.gl: mountaing, are checked,
and blow down this Eﬂﬂﬁt_ﬁ"ﬁ'm the wortb=west, ',i'lu-:}' |:—ri'nf_f rain and bad weather as far as
the Line. '

34. In distinetion to all that T have said in the preceding paragraph, let me here draw

e e attention to the beautifully defined epidemic |me shown in
alfig gdhﬂm!; fm Skl S e the cholera map of 1567, limiting the invading cholera in
the Central Provinces, beantifully il. the south and extending unbroken from the Bay of Bengal
lastmtes the full eccupation 'Jl"f.hbu to the southern ||1:n'git| of the north-western  desert® I
;mm'mk*t‘;;*mmi;;“m“ I we turn to the monsoon chart (page 65), drawn long before

i the epidemic of 18587, we gee that the line of 1567 15 a re-
production of the identical line, which normally limits monsoon influences coming directly from
the south-west coast.  The full influence of the monsoon from the south-west was felt in
1867 on the southern ]'|.i;_:l;h'v.'|r;l_l|.rJ amd the passage  was closed against the great body
of cholern, which, consequently, moved off into Northern India. Dr. Rice writes from
Jubbulpore :—* The rains (of 1567) set in with their usmal regularity onm the Tth of
June, and from that day till the day of cessation—the 19th September—it rained on 73
out of the 104 |I=|J.r5,” The ranfall for the 'I]]_'l:ﬂ':i.lll_‘vl_'.' was Gl i:n{,'hm, and 1t was ﬂ.-ﬂmn.ll}ﬁ:r'
distributed.

35. I place no importance on the passages which My, Cornish has selected from Emt.ti as

e proving that in the suecessive advances of 1818 the cholera

Cmrs?,:._ ﬁmﬁﬂﬂﬁtm ,fhi, :.I: moved against the prevailing winds ;+ and, indeed, they are

tance as demanstrative of the ulleged  scarcely worth noticing, were it not that we may derive some

Fuct that the cholera of 1818 did move  jnetruction even from the consideration of cases apparently
1 opposition L0 mensoon infgenees, & 5 %

anomalons.  In a closely printed nareative of nine pages, con-

taining hundreds of detailed facts of the highest interest, as showing how intimate are the rela-

tiens of cholera to the mctm:mlug_i_,' of the seazong, three passagres are gelected and italicised as

affording direct evidence against the movement of cholera in obedience to monsoon agencies.

Two of these passages relate to the cholera of July ; the third to a portion of the area covered

in the advance of 13th August. k

In the first passagre, Scott draws attention to the fact that cholera appeared at Jaulna
tenn &E}'S in advance of the cholera that appeared at Malligaum, 100 miles to the north. He
vemarks that this seems an exception to the general fact that cholera moved southwards in the
Madras Presidency.

In reality, this was no exeeption to the rule. That cholera appeared at Malligaum after
hi!.‘l"ing lppﬂnr&l‘] at Jaulna iz of no signi{imnce, because the events were 10 no way connestod
The force of Scott's observation is destroyed by simply quoting the fact, that the Mhow Foree
and the Nerbudda valley, two hundred miles to the north of Jaulna, and baving no connection
with it, suffered on the very same day on which Malligaum became affected.  Malligaum was
implicated in the general movement, when, in the week ending 16th July, the epidemic limit
of May was m'er-lmpmi from Mhow and the Nerbudda to the Bay of Bengal.

The second passage italicised is not so readily explained, beeavse accurate data are wanting.
The Janlna district was invaded ten days in advanee of the general epidemie leap; and at the

% Cholera Weport of 156568, p. 140, and Appendiz cxlvi.

‘I' ] have italicised a few PEEAGEE 'r\chlin.[: to the southern PrEgrees of this il'l\’ldlhg‘ cholermn :lg[ﬁnﬂ the sonth-
wost mongoon. 1 wounld refer the reader to Mr. Scott's map, upon which I have indicsted by arrows the course of the
_momsnon winds, to satisfy himsell that the recontly propounded theory that cholern canpot advance ngninst o wonsoon
wind is gquite opposed Lo what actually did take plece in 1818  Cornish, p. &,
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time when the cholera :lppmrml it 15 stated that “ the nt-mﬂsphere wWis g‘ﬂm’.l‘!ﬂl}' nluud}r, and the
wind blew steadily from the south-west.™

There are many points to be taken into account before we ean pronounce an opinion
on this cholera of Janlna of Srd July, which was bevond deubt a  detachment of the
coming epidemie thrown forward in advance of the general invading cholera of the middle
of July; and we are nol now in a position to estimate the actual truth. As far as
Scott’s narrative tells us, the cholera of Jaulna was a nine-day cholera, commencing on the
3rd and dead on the 11th .]1.1!_','J amnil ;_ﬁl-lwml dnriup; the time that 1t |:1_'!.|;-|::;]_JI for varions bodies
of troops leaving Jaulna during the period suffered heavily after having been for some da
on the march. 1 ean jud,;_,ﬂ.'- of 1tz Higl!iﬁt‘ﬂll{'ﬂ ulll_'.-’ h}' the factz recorded, and b]r tﬁ
parallels of modern times which seem to me to teach a similar lesson. 1 could offer many
suggestions in explanation ; I offer but one, namely, that this nine-day cholera of the 3rd July
was not an invading cholera, but was a cholera which culminated at this date. We know the
date at which in the area oceupied in May 1818 a cholera is revitalised and adapted for epidemic
invasion. It appears after the 20th June; and ne doubt cholera was generally prevailing in the
spring area subsequent to the invasion of the second week of July. There was, apparently,
no rainfall at Jaulna from the 20th June to the Srd July when the cholera broke out; but we
read—" Sinee the middle of June, when several heavy showers had fallen, the weather had
been eonl and pitw'-:ml'., the thermometer mn,-;iu;: from S0° to -‘.'i.‘i", seldom v'.,lt"ring more than
4° in twenty-four hours” If the showers of June were from the north, as is very likely to
have been the case, and it with this meteorology cholera was introduced into the Jaulna distriet,
the Srd July is the very date on which the cholera then distributed would culminate throngh-
out the distriet, and the :iu-.'ul:lr heat would in eVEery way be conducsive to its grmvt.]'L, The
parallels which teach us that this explanation may possibly be the true one are the invasions
of the Feshawor Valley in 1867 and 1569.%  The cholera invading on 19th May 1867 culmi-
nated in the first week of June, amd the cholera of the first weeck of September 1869 culmi-
nated universally on the evening of the 15th.+

Kegarding the third and last case to which Mr. Cornish invites attention, I have only to observe
that the cholera oecurred at first among camp-followers only, and that in all |:-mba?:i|1'.t- SOITE
conditions existed special to this body.  The argument that the wind was blowing in m].-ly
from the south-west at the date of this special attack, is of no weight az leading to the deduction
that at this time the district was invaded ; for we read in immediate context—" Neither Hoobly
nor any of its adjacent villages had at this time become affected.”

Of this we may b sure, that when Seott and Jameson say that ]'Iilll}tr-h{nﬂ ont of each
hundred cases were consistent with the presumption that the cholera of 1817-18 moved in
gubjection to acrial agencics, the failure to harmonize the facts obeerved in the hundredth casze,
1 to be accounted for not by the antagonism of the facts, but by the inability of the observer
correctly to determine the epidemic relations of what has {Hn:urm{hurom him.

S, What I would recommend is, that the invasions of the Madras Presidency should be

How the matursl history of the Tecorded, as Seott has recorded the history of the epidemic of -
epidemic shoubd  be studied i the 1515, and that the phenomena of advanee should be mapped

sdras aned Borabay. Fresidencie, irrespective of theory. We find no difliculty in mapping out
year by year in simple gketches, the area eovered in our Presidency, and we know these, dia-
grammatic as they are, to represent the truth as regards aveas eccupied.  IF they are incorreet,
those who have a theory to susiain to which the details of geographical distribution as given are
uppllﬁmi, are at 1i'|'jr=rL}' to uiljen:'t to themr ACCUTACY . As tlscy ﬂ'l;:lhll, I;'|1E_1,' bear out the definite
proposition which 1 maintain, that cholera falls upou natural areas, and that these natural areas
ean for any year be definitely mapped out.

Nature does not shape her epidemie lines to a theory which is false; either the lines are
falsely delineated, or else they stand as representative of grand truths—whatever be the
significance to be attached to the rigid and provineial demarcation, The truths which I have
II:I:IIPEH“{] are either no truths at :l]l, or else the}' plaqe before our eYVes l':pi.{h:mic facts of the
broadest and most definite character. I offer no apelogy for my geographieal delineations.
I know that they stand trae for all time to come, because they interpret to ws the action of
agencies which are natural and above human control.

L am well aware that it is difficult to put on one side, even for a time, the strongly impressed
convietion that the movement of cholers cannot take place without the intervention of man.

The study of three fundamental laws will, however, tend to lessen or remove this difficulty—

First, the law of the suceession of epidemics. This teaches the doctrine universally
admitted in India, that in what we recognise as a new epidemic, it is a fresh material which

* Sequel, po 60

+ 1 have noticed the fact that the years 1813.14 were famine yesrs in Northern Indin (Girdlestone, paras. 44 to
ﬁﬂ}, P | nﬁ;'hl'. hinve brought forward this ss an additional illnstration of famine in Northern [rlljtl. r.‘mnp|n|] with an
ih'\.‘lld“ilg cholera in Modras ¢ for Jeolnn was strack l;u_'p cholera in 1814, in the qﬂdﬁnﬂt prtmdiu[; that of 1818,  As in
1858, this tract was inclisded in the Moy provinee. We koow nothing of the monsoon oxtensions of the cholem of
1814, henee L have not included this invasion with those enumerated in the preceding parngraph, 1t is worth while to
keep in view the possibility that the Jaolna District, immediately bomdering on the ares ccoupied by the invuling
Chelera of May, msay bave received, in'common with the districts lying to the north, a pertion of the spring Cholern of
1818 ; in this case, the fact of the Cholern of Grd July being a revitalised, and not an inwﬂ.’lng Chaolorn, would satisfie-

tﬂ:ril:; aceannt for the phenomenon of manifest=tion in advance of the general iovasion. and with the :1:¢I‘,nr-ul"g-&- s
cribed s pr\rmili:lg at the time of the oothrenk,
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invades,  And the E-].'H_-."L"i:ll anlnguniﬂtic doetrine which it opposes, 15 that which sugrrests, that
it may be an old soil-sown cholera, possibly derived from man, which is drawn out from the
earth by a special meteorology.

Second, the law of progress in directions which are definite, and which are not those of
human currents. Whether these currents are aerial currents, as T maintain them to be from
the consistent history of the past fifty years, is a matter of observation; the radieal point to
be gmﬂ}ul in connection with this law of progress is, that epidemic cholera in its great moves
ments does not follow routes of human intercourse—a doctrine which is in accord with all
Tndian expericnce.

Third, the law of advance per saffwm, and the immediate oceupation of natural and
definite arcas.  What in my previous reports I showed to be true for Bengal, T have now shown
to be true for the Madras Presidency. I undertook to examine the statements to the contrary
in the full faith that the laws of epidemie advance being natural laws, the facts would not in
M:.I.dmﬁ llE rlflll'lll:l 'i:l! ﬂ!]lﬂ;"i}ﬂiﬁ]ﬂ “-':if.ll l]'HI'HE HIJ.‘H'!I"I."!"I.‘L Ill! }il’.llﬂl!, IIIH'II'I.'I: WIIIHEIJ I.ll'l.l'! ]:I.“' N'F II.[.I'\'H!HJ,"
was based. Every observer recognizes SBeott’s cholera of 1818 as a new invading cholera;
consequently, when I demonstrate in the course of thiz epidemic the simultaneons oceupation
of areas, it cannot be objected, that in this instance I have mistaken the law of enl-
mination for the law of advance—an assumption by which the attempt has been made to
intc-r]:n:lt according to a different theory the broad and universal phenomena which I have
recovded.

In relation to these fundamental laws deduced from observation in India, the phenomena
of the epidemic now prevailing in Europe should be investicated. The “slowly-creeping™
theory finds little countenance in this country ; and it is of extreme importance that it should
be ascertained with seientific accuracy how far the phenomena observed in the East and in the
West differ or are in harmony, in order that the etiologieal relations of cholera viewed in
every aspect, may receive due consideration from the epidemiologist.

I would have attention direeted also to a phenomenon which inereases in interest in propor-
tion as the study of the movements of cholera assumes a more definite shape, namely, the pass-
ing of the aura of an epidemic.  Very many eases of cholera oceurring in unoeeupied areas, and
rearded as sporadie or fortuitons, ean be placed in position in regard to the epidemic, by watching
and recording the movement of cholera as an aura.  In homology, the shadow of a moving
cholera is the same as the substance, in as far as relation to natural arencies and the aveas
coversd 18 concerned, The ﬁ-t.llli.:n' of the shadow of such a2 cholern as was |ir4'-_]'t'cted in the last
week of May of the current year as far as Ajmere, may afford in epidemic history the only record
in the western division of the epidemic area of owr Presideney, of an emanation from
within the endemic province—a puzzle and a problem incapable of being solved by the epide-
miologist in the future, unless aceurately noted at the time of its oceurrence, as was this anra
of the last week of May 1871.%

37. And this leads me to what I neelected to remark on in an earlier paragraph, namely,

TR et M v ot 4 i the assertion that “it is abundantly clear that the develop-

- ry, that F : :

cholera moves in epidemic leaps, and  Ment of cholera in a provinee has no sort of relation to t
covers a province as rapidly as sedial  rapidity of movement of the air;” and Mr. Cornish’s remark
APEBCHS pormat. which 15 added —* T am not aware of a single fact that shows
that cholera ean advance epidemically at the same rate” In making these observations
Mr. Cornish ignores the facts of movement per saffwm over arcas previously uninvaded, so
beautifully illustrated on Scott’s map.

When I zay that cholera appeared epidemically in 1869 from the Runn of Cutch to the
slopes of the snowy Iimalayas bordering on Thibet in the same week; when I say that the
first case marking the invasion of the Punjab oceurred in the same week; when I map down
delinitc]y the fact that Central India was coversd uniw_rrsa.“].‘ in the same week ; when I show
another great and definite track covered on the 18th Angust in the same year, and a further pro-
jeetion in the first week of September, culminating on the same day throughout the Peshawur
Valley and in Bouthern Scinde, [ state a fact and no theory. It is no imperfection of our inform-
ativn which determines that T shall thus place on record  as true what is #LLlJﬁl:l.ntEaIl:.'
meorreet, however beantiful it may be in t"heu:pr_r_ The terrible epidemics of 1856 and 136]
in Northern India had each the same distribution and limit to a mile, the same day and date
of invasion, and the same phenomenon of an instantanecus leap into the unoccupied area ; and

* oo Annual “rpnrl: of the 'ﬁm‘li.l;nr_r Cammissioner for 1870, P h, where the relations of the ebolermn of this
movement of the end of May and first days of June 1871 are deseribed.  This movement wns in homology fdentical
with the movement of the same week in 1869, securring in the course of the preceding epidemie, althongh in the one
cage the shadow of an epidemic passed over Upper India, and in the other a powerful body of cholern; the cases of
cholors which 1 have deseribed 28 occurring widely spread and simaltanconsly on the 23th, 20th and &0ch May 1571,
wire, for (‘ﬂmpl{', |u'u'r|rﬂnugi1:nllj pdontical with the eases of 27th }T:-_'.' 1568 which initinted the great Umritaur cholera
of the vear, DIr. Moore reports the appearance of the shadow ot Ajmere, dating Gth June; and on the same day
the anra seems bo have !mqw_l aver the Mhow eantonment, at o time whon there was o !'I.I.!-'|ﬁl?1'l‘l'|l af the et af
cholera. I find the follawing notes of o fafal ease in the Weekly Retorn of Her Majesty’s 59th Regiment cantoned st
Mhaw, for the weck ending 9th Jome. The desth wos retarned as doe to agoue.  The medical officer roports :—* When
admitted (on June 5th) the man was alpeady in o state of eollapse, fuee sunken, and palse bordly to be felt at the wrist ;
in fact, he hnd almost the aspect of o cholera patient.  After a partial mlly he became still worse: and alibough
'I‘I'l'Tl1“.'|'I'I|gl it purging censed '|,|.‘||- alount & r. M., no reaction set ln, aml he dial at F-30 A. w. on the Gl
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it 18 mo mere i!]anrf that such was the case. The |J'|:|E|mmlma. of EVEry year and every
epidemic are calling for the vecognition of the same truth—a truth which g be contradicted
but cannot be cuntmu ried.

38. There is a further point in Mr. Cornish’s report mqlnnng notice, since he attaches

importance to his remarks, and since these observations areapt
The analogies belween the epidemic {0 mislead readers unaequainted with the natural history of
. i ‘;'Gf“l]‘;“m“'i':mt‘x' since  Indian disease, He writes— I would here protest against the
they sre smalogics not homologics, assumption, so frequently repeated in ignorance of the facts,
that there is no analogy between the laws uf' rogress and
deeline of a notoriously eontagious disease like smallpox and epidemic cholera, To my rmml
there are some very striking points of resemblance in the behaviour of the two eontagin®
Mr. Cornish refers to cycles of epidemic prevalence and obedience to the metzorology of the
EEASONIS,

It is true that there are periods of 1':|Jhi.Emm prevalence for :}mallpﬂx as there are for cholera.
We know, however, that typhus, malarious fevers, and other epidemic diseases, besides cholera
and smallpox, present the same phenomenon to our observation, but it does not on this account
follow that all these diseases are natarally related.

Mr. Cornish mistakes what he regarnds g= analogies for homologies. Analogies between the
;rhgnumu:n of cholera and sm: |!|]1m: there may he—I do not By that there Are * hnmnln;l_!_']aq
there are mone. In every respeet and diametrieally, the homologies of cholera and malaria
differ from those of tvphus and smallpox. Every studentof the natural history of discase
in India knows the broad fact, how, when cholera and malaria die, typhus and smallpox step
forward to elaim their place; and how when typhus and smallpox die, cholera and malaria
resume their sway, The laws under which the parallels of decay and reappearance oceur are
the same in either ease ; the allianees are natural alliances, and the phenomena are homologous,
not analogous,  Aecidental discrepancies there may be ; but these are of provineial significanee
only, and go still further to prove the truth of the wniversal law. Thus we know that
cholera dies out in the regions round the mouths of the Ganges and Bburmpooter, as soon as
the monsoon has burst on the Himalayas and submerged the great Sunderbun traets and the
distriets :I.[.Ili[ri.lli.llgj, and that, in ohedience to the me‘t,eorninf_;y of the season, smullp:r}r. dies out
here as elsewhere at the same date. This is an analogous, not a homologous, phenomenon
There 18 noe safnral connection between the phenomena.  An accident of physieal gesgraphy
determines that the phenomena shall oceur together, although no natural connection exists
between them,

39,  Mr., Cornish has prescribed to himself a limit in his investigation, and 1t iz to be

regretted that he bas done so.  For placing the doctrine of

The study of the epidemic move  the gerial movement of eholera beyond the limit of ascertain-

Eﬁfﬁ:;:ﬁ:ﬁ;ut" Madras require®  oble truth, the phenomenon has in his estimation no exist-

ence; and in repudiating the alleged facts npon which the

theory is based, he is necessarily driven to ignore, or to put to the account of an imperfeet

conception of the facts observed, all that has been written on the presumption of the doctrine

being true, Since I do not com:-.edu the correctness of his conclusions, nor the integrity of his

I.-mts, it follows that I hold his study to be incomplete ; and 1 look for the further elaboration

of the study of chelera in the other Presidencies, and for the results of investigation in a field
upou which the Sanitary Commissioner for “:ﬂlr as has not entered.

— )

% No scientific investigntion should '|..Tun.~f-|1 from anmlogies. A sulject is obseuped, Tlut clnﬁﬂqtnl by dragging in
argument derived from mere points of resemblancs. Homologies are of o different scientific value, and are sdmirmbly
sdapted for the elucidation of difficult subjects of investigation.
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APPENDIX.

REMARKS
0N

OBSERVATIONS RELATING TO THE MOVEMENT OF CHOLERA IN THE MADRAS PRESIDEXCY

AFPEXDED TO

THE REPORT OF THE SANITARY COMMISSIONER FOR MADRAS OF 1871.

The Proceedings of the Sanitary Commissioner with the Government of India for De-
cember 1871, contained a paper by me, entitled * Note on the Epidemic Connection of the
Cholera of Madras and Bembay with the Cholera Epidemics of the Bengal Presidency.” This
Note was written with reference to certain observations made by the Sanitary Commissioner
for Madras in his © Review of Cholera Epidemics in the Madras Presidency,” which was
forwarded for remark by the Secretary to the Government of India in the Department of
Revenue, Agricultore and Commerce,

The Epidemic discussed in my vote was the last which had invaded the Madras Presidency
when this © Review" was written, namely, the epidemic of 1868, invading the Central
Provinces in the spring, Western India in the middle of August, and the Madras Presidency
in the two last months of the year. The facts of this invasion I held to be parallel with the
facts of the invagion of 1818; and the faets of 1518 and 1568 were reviewed [rom ome and
the =ame point of view.

2. ']lzlie objection made by the Sanitary Commissioner to the generalisation contained in

Facts on which the study of the MY original report was stated thus :—Dr. Bryden cannot re-
parallel epidemics of 1818 and 1868, concile the facts relative to invagion in 1818 on the theoretical
invading the Mudras Presidency, was  oroupd which he has taken up. *“ Scott’s most interesting
S narrative is all the move valuable at the present time, because
it was not compiled to illustrate any © theory’ of invasion, but to record in a connected form the
testimony of the officers of the Medical Department who had personally witnessed the outhreak
of this, the first epidemiec invasion in modern times, Mr Scott’s map of the Presidency, with
dates of cholera appearance at various places, I have had re-drawn, and I shall have to refer
it hereafter when fcmne to discuss the subject of monsoon influences to cholera, and especially
the theory that cholera eannot advanee except when forced forward by monsoon winds.”

The line of argument was this: Secott’s facts are true, Scolt’s geography is true, and
Seott’s meteorology is true ; therefore it follows, that if Dr. Bryden cannot reconcile his theory
to these facts, to this geography, and to this meteorclogy, his theory falls to the ground.

I did not hesitate to meet the objection on the terms preseribed. For I did not doubt that
the aceurate narratives of Scott and Jameson, compiled to suit no theory, contained all the
facts necessary for my purpose. s

Byv a careful study and investigation of these data, T demonstrated the harmony of
the facts recorded by Seott with the results of observation accurately recorded in the history
af the epidemic invasion of 1868. - b

When in his reply, appended to the Report for 1871, the Sanitary Commissioner re-opens

B e e l}_uEEtn:'n,_ the basis which he assumes is the opposite to
MT:‘;E'IE,:;;; that the facte re. that from which he asked me to recomcile, if I could, the
corded by Scott and Jameson are un- facts of 1818 and 1868. The thread of his argument of 1872
trustworthy. runs thus : Scott’s facts are no facts; Scott’s geography does
not represent actual occurrences ; Scott’s knowledge of met.mmlﬂgjr was not up to modern
requirements, and therefore is not to be depended on.

I shall not again go over the ground which I traversed last year. I bestowed much care
and much thought on the paper of 1871, and now, as it stands, it represents to me an accurate-
ly written chapter in the epidemiology of India; and it is my hope that in years to come the
facts of this medern period may be classed with the facts of Jameson and Scott,
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8. It is necessary that I should netice a remark which the Sanitary Commissioner for
Remack that tho Nmits of the JHudmesbas introduced into his paper published in 1572, 1t has
natural areas defined by the cholern of  Teference to the provincial distribution of cholera in 1515 in
1518 are mot definite monsoou limits, the Madras Presidency, so perfectly and truly depicted in
inapplicable, Scott’s map. I showed that the line dividing the cholera of
July, Augnst and September from the cholera of the three last months of 1818, was a definite
line, and that this line mapped out the Presidency into two distinet sections; the one I termed,
with reference to the facts of 1818, the provinee invaded during the period of the south-west
monsoon, and the other the province in Southern India invaded during the period when the
north-east monseon prevails.

On the fact of my adopting this nomenclature, an argument, that this geography does
not represent with aceuracy the limits of the north-east monsoon in the Madras Presidency,
ig founded. I need searcely point out that the argument is inapplicable ; and that my state-
ment of the simple fact of a certain aren of the Madras Presidency being covered by cholera
in October and November, has nothing to do with the guestion of the limitation of the area of
the north-east monsoon,

4. On the publication of the Madras Report for 1871, the Sanitary Commissioner thought

Exnlanation called for by the Sens. 1t Tight to send to the Government of India a remonstrance
tary Commissioner with the Govern. Against the course aneﬂ, in introducing into this investi-
ment of Indis, aud by the Army gation elements of discussion unbecoming to an important
Sanitary Commissios. seientific enquiry.

I do not willingly return to the subject at the present time. But I do so at the request
of the Sanitary Commissioner with the Government of India, and because the Army Sanitnr;r
Commission at home has suggested that further information on this interesting question 1s
desirable,

5. In the paragraph which follows, the history of the invasion of the Central Provinees in

Meteorslorical vhonomena attending 2Pl 1868 is again brought up, in contradiction of my asser-
the ;Ppmgﬁw B ehalera in the Cen.  tion, that in this month the meteorological conditions were
tral Provinces in April 1868, not in-  present under which it was possible for a cholera of Bengal
e i the theory of merisl g4 descend from the morth-east into the north-eastern districts
istribmation, of the Central Provinces, with aerial influences. The argu-
ment of the Sanitary Commissioner for Madras is embraced in this sentence :—* Both Dr.
Townsend, Sanitary Commissioner for the Central Provinees, and Mr. Blandford, Meteorological
Reporter for Bengal, have shown that in the years and months of cholera invasion the Central
Provinees were not exposed to any winds from the endemic area.”

I am wot aware that Mr. Blandford has made any enquiry into, or published any facts
relating to, the meteorology prevailing in 1868 ; and the facts which I produced in support of
my statement were not my own facts, but those published by Dr. Townsend. And the facts
as regards the winds of April, even so far south as Nagpore, were these, that out of the 60
oheervations taken at Nagpore in April 1868, the wind was found on 23 oceasions to be from the
north, north-east or east, the directions from which invasion was to be looked for, and did occur.

It is perfectly troe as a gcnura.]in:lltimij; that hot westerly wim}s in;n._',r be EII}MM to prevail

; in the Gangetic valley in- April, May, and June, up to the
mlh&f:::- ;u:.,::zr mm:w]; getting in Dg}e the monscon thm t'lu? ’muf.h'aush ut such
bo viewed as they present themselves. 2 generalisation does not represent the whole truth, unless it
?;‘;:"f;f;“f‘.:‘ﬂi‘m‘m'“ﬁ“ i sach  he coupled with the reservation, that in very many years the

5 westerly winds cease during a great part of this period, and
that easterly influences step in and take the place of the westerly influences proper to the season.
And the seasons in which easterly influences prevail in spring, the dwellers on the Ganges know
to re?ml as those in which invading epidemic influences may be expected.

f Mr. Blanford’s generalisalion be true, it is liable to precisely the same modifieation,
with reference to the facts of each season, as is the generalisation regarding the meteorology
normal to the spring months in the Gangetie valley.* And in a far greater dezree, for
Nagpore 18, as I have deseribed it, the umbilicus of India, around which meteorological ine
fluences from all quarters circle.

On each occasion of invasion, the actual facts of meteorology, and not the theoretical,

B daciles shiga Dhanizhomsd sosduls must be studied. _'Thm ~we know, that the same condi-
ing to natural laws, The shape of the tions do not prevail during the movement of each cholera
epidemic in relation to the Central epidemic. The facilities which human intercourse might be
i:r;;““ﬁ::i’:t“i:;[;’:ﬁ :“:ﬂ‘::’_:f afmth supposed to furnish for the invasion of the Central Provinces,

are the same on every occasion when epidemic cholera eom-
ing from the east, fills the Gangetic valley. And yet we know that under these cireumstances,
the Central Provinces are mot neceszarily entered. The great Gangetic cholera of 1566-67
refused to show its presence to the south of a definite geographiﬂ'a] line; and the great cholera
of 15872 steadily maintained its progress from Jessore to beyond the north-western frontier
without deviating into the area in question. And this is an area which epidemie cholera natur-
ally selects as in every respect congenial to its requirements for development and diffusion.

Th;e inference is, that the assertion that cholera moves into the Central Provinces by
human intercourse is a theory, and not a fact; and the point for ohservation in future is, in
what respeet the constitution of a year in which cholera is epidemic at a certain season in the

® Hea the meteorelogy of the North-Western Provinoes in May 1871, quoted ot page 7 of my Report on the
::;:t’ of Chelera in 18727 or the metesralogy attending the quthrm'E at Cawnpore in May 1872, at page 23 of snme
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Gangetic valley and absolutely refuses to move southwards into the Central Provinces, differs
from the constitution of a year in which cholera epidemie in the same sitnation in the north,
moves upon this area and decimates the population.®

6. Iv will not be forgotten, thrtl;:dil:: is repurct of 1871, in theﬁl::ipt.er nurﬂmle:iu 'Inll.':]sli:msJ

the Sanitary Commissioner for ras introduced the subject
“E.I:rﬂr::r;:;g:nfiﬁg:;ft‘; .ﬂ, of the invasion of 1350 with Lhe preamble, that * unfor-
Sanitary Commissioner for Madras vee  tunately Dr. Bryden's researches do not help us to under-
gurding the geography of the epl  stand anything about this partienlar cholera.” In my paper
Remle of 1955 of last year, I showed that the details asked for by the
Sanitary Commissioner were most carefully weighed, in a note appended to my map, copied
in the same report, and commented on as being drawn contrary to the facts of the year.

It iz most satisfactory to be able to point to the facts of 1872, as corroborative of the
pogition which I took up in estimating the siguificance of the cholera of 1859, The geography
of 1859 and 1572 is precisely parallel, as regards the fact of the existence of a great invading
(Gangetie cholera in the north, and an invading cholera in Western Imlia, without any visible con-
necting link binding the cholera of the two different provineial distributions together. Whether
the cholera of the Gangetie system passed over the Central Provinces, as I have no doubt it
did both in 1859 and 1872, to become a great choleea in Western India, does not fall into the
argument. The point is, that I would no more have been justified in colouring in the area of
the Central Provineces as covered in 1859, than I would be in saying, that, in 1872, the same
area formed portion of the tract covered by the cholera of the invasion now in progress.+

The geography of the epidemic of 1855-54 was also identically the same in relation to the

The parallels of 1859 and 1872 re. Gangetic Valley and Western India. I deseribed this geo-
peat the epidemic bistory of 1853-54 graphyin my original report, p. 115 and 116. And now, for
over the same provincial are, the third in 20 years, the phenomenon reeurs—a phenomenon
inexplicable upon the assumption that cholera is distributed by human intercourse.

As in the days of Sir John Malcolm, so in 1872, Nimar brings forward the already distri-
buted cholera at the earliest date. The same cholera which appears in Malwa in April comes

Kurly rovitalisation of cbolers o forward in Nimar any time after 20th February. It is not
Mimar in the spring of 18564, 1860, sud  to be wondered at that Maleolm should have coneluded that
16788 paralel menan.  Espla-  ohglera was endemie in Nimar. But in every case, this
et o cholera of Nimar, a district within 200 miles of the western
eoast, whether it be of 1854, 1860 or 1872, is associated with a Gangetic cholera, and often,
a3 I have deseribed, without a wisible geogpraphical link. The recent railway surveys have
chown the Nerbudda to be, in the Nimar district, only 560 feet above the sea level. The Malwa
plateau is 2,000 feet. The eonstantly repeated phenomenon, that the population of Nimar first
gots cholern, and that, a month or six weeks later, the districts above the Vindhya suffer,
seams strongly to point to human infercourse as the wehicle, while it has really no such
significance. :

7. I cannot eonclude this paragraph withount calling attention to one of those coincidences

Shadow of the epidemics of 1859 Which constantly occur in succeeding  epidemics, not fortui-
and 1872 In tho aninvaded tract of the  tously, but in obedience to Lhe definite laws which econtrol
yoar, Wﬁm Central Indin on the  {he gppearance of an epidemic in any particular province.
g i In the note appended to my map of 1859, above referred
to, I state, regarding Central India :—* Premonitory cases were thrown ont beyond the western
limit (of the eastern invasion of 1859 into the Gwalior district; for two admissions and a
death oceurred at Gwalior, on May 6th, among the men of the Bombay Artillery.”

Place beside this the parallel fact of 1572. The epidemic had passed, and the shadow
shows itzelf, on the identical date, the 6th May, in 1872,

I quote from the weekly returns of the Madras troops cccupying Central India in 1872 :—

“ One case of ague proved fatal. The man was admitied i a
w;ftggﬂﬁlfﬂ::" Jubbulpore, ok state. He died rather suddenly about moon on the 5th
instant, after a paroxysm of fever, and two rather copious

watery evacuations, Which induced great exhaustion and syneope.”

S A Mative Infantry A man, mtﬂﬂﬂ, wmudmt{t-led on fth May. He complain-

! i * od of ague. 1% skin was hot, pulse quick, tongue elean,
Himyopn/waik liig 10t May. bowels ?‘fgulﬂl‘ ; was ondered diaphoretic qmixluru. 2

= TEh Haj.-—sti" feverish ; did not HlEEp last night, bowels confined ; ordered SI_‘[IPI];IE-E al
magnesia mixture, which relieved him. -

& 1 glaorve in & recent review ( Breifish and Foreign Medico- Chirwrgical Nevicws, July 1872, page T0) the cass of
tlee invasion of the Chatisghur Division of the Central Frovinees, on the 18th May 1869, alleded to, a3 if it ware an
ascertained fact that cholers had moved upon this tract a3 the result of homan intercourse,  The facts were, that tha
chobera invading on 20th April 1868, and propagated far awd wide throughout Western Indin nod Hydembad up to the
end of the yenr, eat down for 13 monthe upon the mongin of this area—a tract of moat evil repute for retaining and fos-
toring an epidomic cholorn, And beve it remmined, powerless to move ond mile towards the ¢ast. From the casbern
mnrgin of the invaded tract of April and May 1868, castward over the wilde streleh of eountry betwoon Nagpors and
(iriass, B cholera deaths Were registercd in 1e68, whils cholera was epidemic to the west and south.west, And when
Tai was invaded in May 1863, the lovasion wns per mallem, and cccurred almost on the same day on which aur
ah of Bengal nsoved upon the districts south of the Jumna, and, following the parallel of 1818, opon Sauger, which
wras struck simultanconsly. So far from this case of Raipore atfording sn argument in favoor of the primary entrance
af o distriet by tho agency of & moving population, the nhole buarings of the cuse tend in exacily the appestte direction,

+ Thia wos written o the antemn of 1872

* In his controversy with Pettenkofer, Sander refers to my cholers charts as drawn on an errouesns principls,
that ks, mot in accordance with Sander's theory that ‘choléra ia propagated along ]n'i.ghn':l{: of commumication by boman
intercoarse. In making such a statement, the writer s pecessarily womequaiuted with the phenowena of Ludian
cholém.
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8ik May—~He complained of nausen, and vomited twice some congee flund ; pulse weualk.
At 2 a. m., be again vomited congee fluid ; at 6-30 A, m., on Sth instant, having drank a little
congree, convulsions came on, and he fell back dead on the bed.™

8. In various publications of 1572, the Sanitary Commissioner for Madras has made a point

feyhitess ot thi vyidusntd wlvabica ot u‘t' Ilm]_!l"t-‘ﬁf-'illg o ||1'.E_:rea11errf, that the i.l'n:.llding cholera of the
chinlers per salfwm into Ganjam i Lastern Const of 1873, which he recogmises as a new cholera
March 1872, necessarily wanting, coming from within the endemic ares in Bengal, has advanged
Parallul of 'T“l{i‘“ﬁ“"; uat 151'“'.“-'5’1.“& from the north inte Ganjam by aslow advance. In his unnual |
g e, the Coneetic S, #84 saport, (page vii) be writes - This movement had alrcady
reached the Ganjam distriet of the Madras Presidency in the
month of Mareh of the present year; but in the detailed accounts of its history, which I daily
receive, there is no evidence of a per saltum leap.”

It is vain Lo look for the epidemie phenomenon in question in these mvaded dietricts in
March 1872. When the cholera of Mareh 1872 appeared in Oude and Jounpore, we kmew
well that it was revitalised, and was not an invading body of cholera; and when, on 20th April,
cholera appeared west of Delhi, we concluded that this was the coming forward of a cholera
distrilbuted months before.

Now in my report of the cholera of 1872, when I traced the commencement of the epidemic
within the endemic avea, the point which I was ealled on to illustrate, affecting the Madras
]’residenc}r, was the movemwrent from the north-east m the end of December of a 'Ilnd:nr af
cholera over the districts west of the Hooghly. 1 showed how, in common with a large
tract of Bengal Proper, Midnapore and all tracts to the south, had been free from cholera
throughout 1871 up to December ; and how every medical officer remariked on this wonderful
exemption, which extended even to pilerime, who suffered neither at Jugpernauth nor on the
road. But upon this immunity followed the invasion of December, comprehending within its
area the distriets round Caleuita and all the region to the south-west. And thiz invasion was
carried up to the southern limits of the Bengal Presidency. Cholera does not recognise the
bLoundaries of the Madras Presidency as a limit during invasion.  Awnd henee, I conclude, that
Ganjam, which borders on Orissa, was eovered along with all the region lving to the nerth,
in December 1571, and that the cholera of March, expected to exhibit the phenomenon of
movement per salfwm, was a cholera locally grown, revitalised from a moving cholera which
had made its epidemic advance three months before.

This is beyond a doubt the same body of cholera which has, since entering Ganjam, eovereil
India and the countries beyond, from the Sunderbunds to the sea of Aral, in the stages which I
have described in my report of the cholera of 1872,

It iz very beautiful to ohserve how in the 5pring af 1872 the same h{::]}l' of cholera came
forward in epidemie strength in the same weeks, in Ganjam on the Bay of Bengal, in Nimar

within 200 miles of the mouth of the Nerbudda,and in the Benares districts of the Gangetic
]H"U"LT.IL'ER;

Serive REviTavisarion x5 1572, 15 Easteny, Westery axp Nortuery INpia, oF THE
Invamxe CuHoLERs OF THE ExD oF 1871,

Cholera Deaths of the Geneval Population, 1572,

Jan, Fels, March April Maw Juse  July.
.E.ta:rr:u,'\.T.wD:Jl.
{ianjam - CER . (R 41 L 03l 302
‘-"l"l-h_xl:u:.' Ixpia,
: Nimar ... o 39 177 i 177 192e
Nopraerx Ixvpia.
]jt'_rlm‘EH . Sk ek 21 84 a6l 8L . 187 He
.le'..':uimrc S i = 5 4 71 a7 474 27% 206
Azimghur 3 - = b 1% &3 G5 L 472 1395
r{-.-l.mlu:rre 11 14 1,147 5,788 1.113 133 21
Garuekpore : £l 598 1207 s 47
Bustee e g 92 2670 3987 2458 153

~ The diversion into the north-east of the Madrs Presidency seems to have been of little
weight. But in November 1872, as in November 1568, Secunderabad was epidemically
allected, probably by this same body of cholera. On 10th and 12th November two men, one
of the 2-24th Regiment in cantonments, and the second of the 76th Reziment, in the military
prison, were attacked, cholera being at the time epidemic. In the invasion of 1868 the first
cases ocemrred in Secunderabad on 14th November.
9. The rest of the paper is taken np with the republication of the letter of an anony-
mous newspaper correspondent, and in comment on what iz advanced by the writer.
The republication of the letter is excused on the ground, tlmttga views of the writer
entirely coincide with those held by the Sanitary Commissioner. ¥
By reproducing this letter, an importance has been given to it which its comtents
I Uiy e T b do not merit. And even were all that the writer states
clusions regarding the movement of COVTEeh, as it is not, the real argument in the case in point is
f_}tﬂ; ::;-I;'Zm:iry '.'r-h!mim':?r:? far  left 1|]nm|mhs~ld and uuﬂiatlllrhmi. At
g Bp bwa series of pheno- n prodocing this letter e Sanitary Commissioner
el s e b o e ik :I-l" 'I"Imgqumiun hetween mjwelf’r}nrnd Dr. Bryden
” 4 15 one of the ability of cholera to move contrary to prevailing
winds, and has nothing to do with rain-fall; and he meets my objection that the winds do not

—_——a

* This cholera died with lh:

Getober, Novacher o0 Deeaebe close of the monsoon of 187Z. No death from cholern was registered in Miwar i
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asgist in the movement, not by showing that the winds come from a contrary direction, but by
the assertion that the rain-fall is a measure of the strength of the wind.”

In opposition to this statement it is only neeessary to point out, that the main proposition
in my “ Note” was based upon the fact of the dying away of the winds of the south-west mon-
soon in the week of 1868 when cholera moved into Western India in the last invasion.

Two series of meteorological phenomena, which arve entively different, are mixed up, and the
point in debate is reasoned on as if these were one and the same.

My eonception of the full relations of the Provinee of the South-west Monsoon Propor are,
I conclude, not uifferent from those of others. To me the eastern coast of India south of o
certain line is the eastern extremity of a great are which terminates in the west in the western
degert. The desert area in the west is a desert area, becanse it does not receive monzoon  iufio-
ences ; the area in the east becomes a famine area also if the inflaences of the north-east mon-
soon fail to compensate for the normal deficteney of the south-west monsoon, *

Within the limits of this great are, throughout a large portion of its circumlerence, mon-
soon influences, be they winds or rains, terminate,

This last statement is applicable to what ocenrs at the eastern and western extremitios of
the are. But in the centre, which receives the foll of the monsoon influenes, influences from
the West Coast proceeding towards the north-east normally advance so far as to meet the
influenees having the Bay of Benzal for their base of departure, on the edge of the are.

The chief objection contained in the letter in question, is based npon the agsumption of my
want of l-umw]edga of the monsoon |:I]1I'I!|url'|l!'1'ia {inﬂurring in Western India. But in iy
report on the ™ Aspeetz of Cholera in 1869," published in 1870, the same in which the pheno-
mena attending the invasion of the Bombay and Madras Presidencies in 1868 are studied,
the que_u.t'iﬁn and its bearings were cuml'ully treated of—why the districts eask of the
Western Ghats receive 19 or 20 inches of rain only, while in a full monseon season the districts
in the centre of India supplied from the same base have a rainfall of 50 inches.

The argument of the writer proceeds on the assumption that famine in some portions of
Western Indiain 1871 was due to the rain-clouds having been driven over the area in which
drought oceurred ; and this was probably the case on the south. But in the tract bordering
on the desert, the appearance of famine has a different meaning. We koow the conditions
under which famine appears in the districts of Northern India bordering on the desert area.
Famine is not due to the passage of the rain-clouds over the famine tract from exeess of wind
influence. It is a pure manifestation resulting from deficient strength, and the districts adjoin-
ing the desert become for the year part and portion of the desert tract.

And this is how the monsoon influence, as represented by the rain-fall, dies away in differ-
ent years—

Mounsoon Rain-fall in inches.

505, 1868 187, 1828,
Drelhi = v 2408 323 326 4R
Euarnzul £ e 208 1540 25T 7l
Hizzar o e 168 lorg 195 ‘B
Haohtuck i o g 8 214 (]
Sirsa o 1BH 1375 Li% G0l
Jhung e D +1 11-2 G0
Maoaltan 5 e R 21 Siik bl |
Ihern Tsmail Khan i o 8.} T 4.5 11

4

There is no mistaking the meaning of this table. Monsoon winds and monsoon rains
both die away over the north-western desert. The eontrast which 1865, the year of repressed
Maongoon influence, presents is evident ; and I draw attention once again to this contrast, since
it was upon the facts of 1565 that my reasoning regarding the epidemic phenomena in western
invasion was based. .

Seeing that the desert in the north shows these phenomena, I do not h{:m_la._lc to apply
the deduction from the facts to the southern tract of the same desert and the adjoining districts.
And when 1 find famine in Guzerat and Khandeish in 1871, I do not argue that the excess of
wind influenee prolonged the desert gouthwards. Tt is normal i." every year for the monsoon
influences to die away gradually from Bombay northwards uniil they cease altogether as the
desert is reached. _

The facts of 1871 which I adduced, were altogether secondary; I gave the illustration
merely as corroborative. The argument which ruvs through mﬂy note, and my conclusions,
were drawn, not from the facts of 1871, but from the data afforded in the year and month
and week in which epidemic cholera moved upon the tract in question. Had the meteorologi-
cal facts of August 1868, and not those of August 1571, when no ﬂ]ml&l:ﬂrllzl'ﬂdﬁi this tract,
heen appealed to, the reasoning and thcmﬁunclumons would have been different. And hence

' to the enguiry are ignored.
$e r?.ﬁ:ergﬁerﬂmt. the qmct.:a.-nmlugg_}r of the week in which the invasion of Western India
oeeurred, was in accord with the theory of aerial advance, the phenomenon which I assumed to
have taken place in this week. Not only did the rluins !'w:rm the south-west i';nil.l but with the
exception of the distriets whick did nol get cholera in Uiz movement, not one district of the
Central Provinces reported that iis winds were from the sonth-west in this week.

® Soe orlginal repork, page T2,

+ Since thiz was wrtten, 1 have had an oppartuni ' of I.H]Ik'qu over the point with the Paolitical Agent at
Sirdarpore in Waestern Valwa. He tells me that I'nslln ix diﬂ_nu:t westward Lo the desert every bundred wiles of
country has o graduslly decrensing ruin-fall, uatil the reioless tract is reached.
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With reference to the consistently small rain-fall of Khandeish (12 inches on the averame
of the five years 1862-66), I wrote—** Do not let us lose sight of such a fact in connection with
the fact of Malligaum having been struck on 14th Angust in 1868, a year of minimum rain.
fall and a repressed monsoon ; or the fact of Bombay having been reached on 1ath August in
1818, Little repression is wanted to bring down cholera from the north-east on these districts,
if it be a truth that cholera moves aerially to fill up a vacant area. And it is most interesti
to observe that it was into Ahmednuggur and Poona that our cholera of the Central Provinces,
of 14th August, fell at the very time when Malligaum and Dhoolia were reached.” :

10. The dates which T assigned to the invading cholera of August 1868 were no more

Cholera appeared at Jauloa in the imaginary than those which Scott assigned to the cholera of
socond week of August 1868, a fact  Augnst 1518. When I spoke of the general appearance of
fﬁ;“:‘f‘::;‘:'ﬁ;‘:'ﬁ:;“‘“‘t"!' of dis-  cholera over a great area during this week in 1885, in which

s T monseon inflaences were repressed, I spoke of the fact asa
fact—apart from theory. In the centre of the tract then occupied lies Jaulna, separated by in-
tervals of upwardsof 100 miles from different stations which atforded information as to the date
of invasion in 18685, and which told us that they got their cholera on the 14th and 15th. [u
answer to a ecircular letter from the Foreign Office addressed to medical officers serving uuder
this Department, Dr. McVittie of Jaulna, in giving the details of what he observed in 1572,
remarked, that he had been observing the cholera of Jaulna since the date of invasion in 1865,
I thought it worth while to write to Dr. McVittie, to ask on what date the invasion of
Jaulna in 1865 oecurred ; and his reply, dated August 12th 1872, wae—" On 13th August 13658
the first case was reported in cantonment.”

11. It is not to be expected that observation extended over a few months will atone for

_ 3 half a century of neglect. I believe that the points essential
5 ﬁ.&?ﬁﬁiaﬁ} “;_E:i‘:i":'::::i‘ :: to epidemic research in connection with the mvasion of the
cholera in Southern and Western India, Madras and Bombay Presidencies, are indicated in the general

deductions which I have made from the apidamic ]jia:t-n-rar of
the past 20 years, The primary conception of the epidemic by the loeal observer must be in-
adequate, and his education 1z difficult. From a daily study of the aspects of cholera in
'I']enga] followed out for ten VEars, we now can remguise that the epidemic has a natural his.
tory. Each suceceding invasion brings up before us the same phenomena—phenomena which
are parallel, beeause they ha!]pen in subjection to laws which are natural.

No argument is worth listening to which does not recognise that the same phenomena
fall in obedience to the same natural laws in each epidemic. Ten years of observation in
Madras may afford an adequate basis for generalisation such as we now possess in Bengal ; and
it will not be found by the impartial stodent that the beautiful harmonies of the Epidemie are
confined to the area under our special observation.
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