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10 NECESSITY FOR THE ADOPTION OF ACCURATE DEPINITIONS [Section I,

relation to the physical aspect of the occupied situation, or to the meteorology natwrl to the
provineeof the epidemic area oceupicd by the cholera which has made its invagion. In the epidemic
area the repression of a cholera normally due to re-appear because of having made its invasion,
iz a phenomenon which is often apt to be powerfully exhibited. Nor iz this to be wondered at,
seeingr that the cholera 1= on a foreign soil, and prone to decay under the operation of agencies
adverse to its vitality. Dot the fact of recurrence is as true here as it 12 in the ease of the
cholera of the endemic ares, and is truly indicative of the renewal of vitality or of the cessa-
tion of a period of dormant existence,

Having studied these preliminary questions we find ourselves in a position to define accu-
rately what is meant in speaking of an epidemic of cholera within the epidemic area. The defi-
nitien is as follows :  An epidemic i= a new emanation of the cholers missm from within
the endemic area, invading from the margin of the epidemic area lying in contiguity to the
confines of the endemic area, and covering within a certain limit in time, one, or more, or all,
according to circumstances, of the natural provinees of the epidemie area, and ganm&
certainly as the rule, cccupying anew provinees which have become vacant by the death of
cholera of the epidemie, the predecessor of the epidemic now in proeress of invasion ; destined
to live out the life;{:zriud normal to it in the epidemic provinee, unless exceptional meteorolo-
gical conditions shall repress or kill it before the date of its normal demise ; and certain to
become revitalised in the occupied area in such situations as foster the germ and preServe it
alive through its period of dormancy, in each year of its epidemic existence,

From the study of a succession of epidemies the normal duration of the life of the invading
cholera of Upper India may be reckoned; and from strict parallels in different epidemics, the
limitation of the invading cholera to certain areas, the season of invasion, the phenomena
accompanying it, and the dates of revitalisation normal for a provinee already occupied.

The Epidemic erfends over years, It has a troe limit in time.  The history of the epide-
mic embraces the behaviowr of an invading cholera from the day of its mvasion to the of
its decay, within the entire geographical area oceupied either in the first or in the s i
vears of itz epidemic life. In virtue of what cholera is as an object of Natural History, the
epidemic is made up of a certain number of dilferent and saecessive renewals, reproductions,
or rovitalisations -x\uurring in each yeur of the hifetime of the em i,

The typical Reproduction shows the natural behavionr throughout its period of revitalisa-
tion of a cholera revitalised over an area on o certain date; its lifetime is included between
the dates of itz appearance and decay. Whether in the endemie ares or in a notural provinee
of the Epid:'llliu aren, fhe elolora minsm 18 n:rﬂaﬁa.m!ﬁr a cerlain member gf weeks or months oy
at e ftime, ‘This revitalisation 15 the ﬁlui\'nlunt m MNatural I'IiEturj' of the renewal of vigetation
in a certain geographical situation at certain seasons, and with acertain climatology. Besides
becoming apparent by the aflection of communities, it is during the continuanee of a Repro-
duction that cholera 12 manifested to us under the aspect of a moving or progressing epidemic.

The OQutbreak is a local manifestation of cholera. Thestudy of the Outhreak is the history
of cholera in relation to a community, and not toa geographical area. The Outbreak hag a limit in
time a8 definite as i= that of a Reproduction or of an Epidemic.  Since the Outhreaks of a pro
vineial avea taken collectively, ave the manifestation of a Reproduetion, it follows, that no 3:;:
lireak can survive bLeyond the date of the natural decay of the Heproduetion of which it iz a
part. Any community within an invaded area is, in theory, liable to attack at any time during
the persistence of the Reproduction. Every Outbreak has its place in a Reproduction and in
an Epidemie,

very Outhreak consists of an aggregate of individual cases of cholera, and, therefore, each
of t'l:maleam has a place in a Reproduction and in an Epidemic of air-conveyed and soil-gener-
ated cholera.

Over and above what is comprehended in this classification, there is yet another group of
cases which oceur during an epidemic period, and then only, but which has not its origin pri-
marily from an air-conveyed cholera. This group is made up of cases of cholera transmitted
from those who have been subjected to the choleraie influence, or from fomites impregnated
with the virus of cholera. The instances of the dissemination of cholera by such ageney may be
t«jmpriuml in o group termed @ Depem]em:ie: of outhreaks” But thiz 13 to he obhserved, that
while the aggregate of a certain number of Outbreaks of soil-born cholera constitutes a =
tion, which again has ite place in an Epidemic, there is no evidence to show, that, in this country,
any aggregate of eases of cholera derived secondarily from troe ﬂuthrea!rati:mugh human agenoy,
hes ever, by the combination, produced the phenomenon distinetive of a Reproduction, that is, a
provineial manifestation of r_-ImEam,- and, consequently, it never can have given rise to an Epidemic,

If this distinction be true, then this group has a place of its own, and we are not called
upen to study it as necessarily connected with the Outlreak, the Reproduction or the Epidemic.

One of the most important chapters of this section is that which takes cognizance of the
parallels afforded by different epidemics—parallels not occurring as mere coincidences b?« @
chance combination of events, but inculeating the truth and forcing us to the belief, that it is
in subordination to natural agencies alone that the some phenomens afl rEll.ﬁlun to and
to season occur with recurring epidemics. It is in these parallels that l;.];.;! history t the past
may be vead by the light of the history of the cholera of the present time; and it is the
recorded parallels which, when a system shall have been estabilished, will be employed for the
anticipation of the oceurrences of an epidemic years before they actually happen. This is not
a mere faney. Iis truth will be shown not only when we compare one with another the






GENERAL ARRANGEMENT OF THE SUINECTS OF THE FIRST SECTION. [ Saction I.

Cuaprer IL—The cholera of any year or period has not a manifestation continuons
throughout each month of the year or period ; it is exhibited in a sneees-
. o BE;:;;I' ﬂifw?tiMﬁ alternating with sessons of d :

‘marrer 11IL—HBesi ing o distribution in space, that is, a yepidemic cholera
has & distribution in time. A eholera of the mﬂiﬁn which can be
recognised as new amd invading, re-appears throughout a succession of

ears ; the period from its first invasion to its final disappearanee iz the
uration of an epidemic of cholera.

Coarres IV.—rEvmuiEdcmic is & repetition of epidemics which have preceded it, and the
parallels between dilferent epidemics are as fxed and stalle as i= the reeur=
rence of the phenomena of the meteerology of an invaded area.

Sup-Seerion B.—Speciar Exgumey iwto tne Revarions or Cuorena, axp ixto Tue Cizeus-

STANCES UNDER WHICH THE PHENOMENA DISTINCTIVE OF CHOLERA ARE MANTFESTED.
Cuarrer  V.—The phenomena of the invasion of an wnoecupied avea.

Separate propositions to be considered in this chapter,

fa).—~Certain areas enjoy comparative exemption from cholera in every year; in others

it is endemic and perennial. b
Certain areas are oconpied by cholera in each year, while others are free from
"Iihm pres&nuEE: & A gt

e area of the Bengal suleney ma ma wtinwt.wnpm'
divisions, the areas respeetively of endnm{ and epiﬂﬂ cholera ; the epidemic
area is essentially an invaded area,

fb)—=The invaded area has a divect relation to cholern already existing [ﬂm
boundary line ; when the boundary is everstepped, an endemie cholera
epidemic and invading. Cholera, however, may become truly epidemic within
its endemic area without the transgression of the endemic limits, but in this
eage invagion of the epidemiec area i2 imminent within a limited period.

fe)—=—When cholera invades an unoceupied avea, the sosree of invasion and its
direction are exhibited to us; the geographical limit to which an invading
cholera extends is also made evident.

{d)—1f the great epidemic area of thiz Presidency lE‘!.ﬂII.II which cholera has no
pereanial existence) be invaded at more points than ome, if the direction of
mvasion in each caze be capable of recognition as the same on the occnrrence
of gach fresh invasion, and if the ical limits of the invading cholera
be fixed and definite, then the epidemic area becomes sub-divided into as many
epidemic provinces a8 there are separate points and divections of invasion.

{e)—If cach of these provinees be Mi capable of definition by the consisteney of
its characferisfics in every year, the index being the general prevalence or
non-prevalence thronghout it of sickness and mortality, and of certain special
digeases ; if the separate divigions of the great epidemie area have
no characteristios in common in any year (excluding altopether the
whether cholera be absent or present) ; if' the history of each provinee repeats
isell constantly and with precision after a sucecssion of years, so that we can
at once recognize the parallels—then, the cholera provinces are the natural
divisions of the area of the Bengnl Presidency ; and they are natural not for
cholera alone, but in relation to aﬁl inflosmees, the prevalence of which
determines the standard of health among the population.

{f)=The gengraphical distribution of an invading cholera is purely a phenomenon
of meteorological significance, Epidemic cholera is never in any case
arer a definite geopraphical grea by human intercourse alone; nor e human
agency cause the boundaries of a natural provinee which has beenoml:ﬁﬂi
Ty eholera to be transgressed, so that a cholera epidemic frow sweh a souree shall
appear in the province immediately adjoming, and become generally diffused
among its inhabitants,

{#).—Cholera has no locomeotive power in itself, and the geographical distribution of
an advancing epidemic is essentially dependent upon the existence of 2 pekicde.
A cholera which has no vehicle afforded to it is anchored, and is shown in
localised outbreals only. A cholera of a dry oud kot secson, when such s
cholera is found, is a reproduced and not a prismarily invading cholera. In connexion
with the phenomena of’ reproduction to be presently alluded to, and the conditions
which retard or accelerate it, the epidemic distribution of cholera je effected
in the different regions of Hindostan, at the seasons when this vehicle is
afforded ; epidemic advance ocewrring in one region in March and April, in a
sceond subsequent to the 20th June, and in a third in October, November,
and December. The vehicle required is in all cases, and wherever epidemic
advance is in progress, o humid atmuaﬂlwl!-

i) —The prevailing wind is the agency which directs the course of an advancing
epidemic and determines its limitation in geographical distribution. The asser-
tion that cholera may advance against a prevailing wind is contrary to fact,







CHAPTER I

THE CHOLERA OF EVERY YEAR HAS A GEOGRAPHY WHICH I35 DEFISITE, AND CAN HE
DEMONSTRATED.

Tue Natural History of the Cholera of Bengal Proper and of Eastern Bengal and Assam
I shall consider in another place. Here, I propose to show that the history of the cholera of the
epidemie ares of this Presideney is capable of being stromg into a continuous narrative extend-
ing from one year to another. In the succceding chapters I shall speak of this cholema as
invading, as reproduced, and as dying out ; the present is designed to indicate the simple
fact of the presence or absence of cholera over the areas oceupied by the types under observation,
throughout a series of years. 1 shall, therefore, merely reproduce here the cholera tables of
each year for ench of the types,* and call attention shortly to the indieations afforded by these
tables, and supplement the facts indicated by such explanatory or eorroborative statements as
:ui};lenahle the reader clearly to comprehend the statistical data upon which the narrative is
wsed.

It iz expedient to go back to an interval between two known epidemic periods, to a

Definition of the term, *the imtes- OF yoars in which over certain districts of Upper India,
val hetween two epidemics. cholers has ceased to manifest its existence, can be
readily conceived how in a field so wide and of which the natural aspects are so
varied, the phenomenon of extinetion ovours in certain provinees of the epidemic area, and
in others iz represented only by decline to a minimum of manifestation ; how epidemic lines
defining the boundavies of natural areas are, as a rule, shaded lines and not abrupt definitions ;
and how even the distrietz lying between the endemic area proper and the i i
as epidemie, may be a neutral ground, one observer insisting that these constitute traly a portion
of the endemic area, while another, with an equally accurate knowledge of the facts of the case,
holds that they are not entitled to be so regarded. Some are in the habit of saying, that it is
vory doubiful whether any city or district of Upper India is ever froe enti cholera.
Whether this be a fact or not, and it certainly iz not asserted to be =0 on statistieal data,
perennial persistence s not a fact in the Natural History of the cholera of the Uppe;r
Provinces, This history leaves no door open for the assumption, that the germ pre-exists
in these provinees, and that epidemic manifestation is a mere Ehawe in the life of thiz existing
cholera developed under certain conditions, known or unknown. Shaded our lines may
be, but the shape which they give to the areas which they limit is scarcely on this
aecount the less definite; it may be that in many cases local causes specially foster cholera, but
no collection of such cases can alter the facies of a cholers epidemic a5 regards its relations
tn time or to space.

The wee of the term, * the interval between two epidemics,” may in one provines of the
epidemic area imply that the cholera of invasion has declined to a minimum, and in another,
that the cholera of invasion has become extinet; in either case, it implies that the provinee
15 enjoying o respite which is to be broken after a cortain period by the irroption from without
of an invading cholers.

I have chosen ag convenient, the interval hetween the epidemies of 154868 and 1556-55,
and T commence the narrative by deseribing the geopraphical relations of clolers in this
Presidency previous to the invasion of 1856,

In speaking of the epidemic area of the Bengal Presidency, T shall frequently have oceasion

Definition of the two Primary Divi. to use the terms Eastern and Western Divisions as jed to
siena of the Epidemic Area. two portiong of the aven. When 1 may do so, it will be un-
dersiood that it is of the epidemic area of our North-Western  Proviness enly that T speak, and
that the Central Provinees are not ineluded, nor yet the Frm‘iuw in the extreme south and
weet, which I shall speak of afterwards as the provinee of the south-west monseon proper.
In the Eastern Division are included the Gangetic Provinees from Behar westwards, Oude, the
eastern half of the Jumno-Gangetic Doab, and Bundeleund ; and in  the Western, Rohileund,
Meernt, Agra, Central India properly eo called, and the Punjab. The line of 80° East
Longitude will very nearly define the demareation of these two divigions.

CpoorEra oF 15854 axp 1556,

For several years previous to the annexation of Oude the bulk of the Furopean Army
was massed in the Western Din-

Evnorsax Agxcy, 1854 gion ; in the Eastern, the Britizh

Rurmal and Pegu LY Eastern Dieision. Army was represented by a single
b i .. 8@ Battery at pare &

Bengal Proper, ! lg::::“ 3 gg second at Benares, by th;.- Invalid

Fort William .o 92 | Cawnpore == _""  Battalion occupying Chunar Fort,
e L i ’ 10s2 oand a Battery and Regi at

e | the eastern extremity of the divi-
Lo | sion cantoned at Dinapore. The

* These tables are placed in the Appendix.







16 GROGRAPHY OF THE CHOLERA OF THE EPIDREMIC AREA I¥ 1854 axp 1855, [Section I

in the course of Peshawur fever, have been, in nearly every vear, a blemish to our record of
cholera, 1 may have occasion to make allusion tothis circnmstance in showing the distribution
of cholera in years before 1858 and 1853, and T have on this aceount erg the remarks
which these two cases have called forth from the Officers who charge of them, which
distinctly state that such cases are not to be accepted as cases of cholera, because they are
returned under the head of cholera.

In the report of H. M.'s 24th Regiment for 1555, with refercnce to one of these cases,
Surgeon Gamble writes :—

“ A remarkable feature occasionally results from the peculiar poison producing this inter-
mittent fever, namely, that symptoms occur so truly simulsting cholers that it were handly
inﬁrrmt l.!h n:um; the dlum by that most formidable nc-[gmnclaturn. The u:]ld clammy
surface, the inr up-in eye, cramps, suppression of urine, g an iti
with a thlmlﬂming {ln:mmiuig- less a]:'ﬂ less distimet till it I‘Ei:mmgbn pmﬂbleﬁi
are all present, CQuimine to cinchonization actz as a charm.” The details of r of
these cases arve thus given by the report of Her Majesty’s Sth Regiment for 1555 :—
“The man was admitted on the 23rd November, suffering from an attack of fever and
of rather a severe character. He had had several relapses of the disease. On the evening
of the 24th, he was suddenly seized with all the symptoms of true Asiatic eholera, eollapse, lips,
hands and feet blue, suppression of urine, and cold breath. All means ampln;t*d failed to relieve
him, and he died at 2 o'clock on the morming of the 25th. It isa curous fact connected
with the peeuliar nature of the Peshavwur fever, that it often attacks patients with the symp-
toms already related, particularly those whoe have had frequent relapses of the diseise, and fo
a person not prepared for it, desth would be set down as caused of an attack of cholera. Other
patients were attacked in the same way, but their cases yielded to treatment.”

1 ean find no explanation regarding the case returned as cholera from Dugshaie, It is not
alluded to in the annual report of the Regiment.

It matters little whether these be regarded as true cholera or not.  But from the observa-
fiom mm later years, of cases nglnmﬂ].r wmolated, T think it worth Imting here that cases of
cholera holding a tree place in an epidemic, have been attributed to the exaggeration of the
symptoms of malarious poizoning in the debilitated constitution,

I shall not illustrate further what I have siid regarding the form of choleroid disease apt to

e i 1sps  Prevail at Peshawur. T call attention merely to the fuct that

oy o of the Nabive Aramy In 1854 while in 1854 and 1855, the rest of the Punjab affords no case

of fatal cholera, in each of these years three cases are foumnd

i our records among the Native garrison of Peshawur.®  The explanation given in the se
of the European Soldier holds good in the case of the Native Troops can in this station.

The strength and distribution of the Native Army in 1854 is noted in the margin, In

Natice Army, 1554 the western division of the epidemic

gnnp] PE.T'. i ?ﬁ area, o foree of 92,000 men 1:? canton-

S L IR s LAl ed; in the enstern, a foree of 22,500 ;

ametic Prnots from Puttebghursustand . 2248 ih the districts under the influence of

Central Indis ; .. 13627 endentie cholera, 12,000 men were loca-

Punjsb e 57939t This Army lost 90 men from
Toran _ 136096  oholera in 186

Deaths from Cholera iw the Native Arvmy of the Bengal Presidency during 1854,

e —

Prace ov Dzswn. g g = o . i 4 g i g g g
1/2|4|2|5|8|5]2)8 ;
{n ﬂ]! mB.'I'l:ﬂ:I e e e san | wam ﬁ a 2 PP man TR =
%u.l-.‘ut? £ Rl bR % 1 1 % - 5
AUTBCRPONE .. B [ e 1 1ik

Chitlagong ... — -4

guﬁ'hﬂhir Dq'.-h . g | ShRE 0 - 1
ug-post Tooghur . or ) (BT ISP (SR (R S e . 1
Eumm s 1 s | 1

i . = EER LR L " L mEa 5 3 aan -
{}huﬁ;zmt e e L] |l BRCE (6 | - = it e 1
Benares el S I SR el BT (- 5 ; i il B/
Allabiabad Aol N B [ H . 3
Cavnpore P e [ I - 8 I = 3
Aera ar o g ] R (S el e ) (Rl PR [ 1
8 ] R (il R N (S G SR e | oo O e R R
oA 1] X i i 2
Pebawar .. Ee e b | i f 1 P [N e ]
= SRS JNS| —
Torst .. | 2| 9|11|26]|30] 5| & 1] 1| 1| 6| 3|00

* The steength of the notive portion of the garmison of Peshawar was apwands of 8,000,
1 Tho strengtls bore givea & that of July 1856, 1t does not iuclude the wen sbeeat on farlough.






18 GEOGRAPHY OF THE CHOLERA OF THE EPIDEMIC Amea in 185G [Bection L.

entered the Gwalior territories while epidemie in Bhopal and Malwa; and the cholera of the east
showed no disposition to establish itsell in the intermediate aren. 1 find no history which
wonld lead to the inference that the cholera of the east was an invading cholera; facies
of this cholera canses me to regard it as a reproduction of the cholera of 1853, a very severe
epidemic in the districts bordering on the Ganges,

The year 1335, repeating the history of 1354, exhibits the western division of the
epidemic area free from  cholera from Nagpore in the south-east, to the Peshawur Frontier
in the north-west, The provinees intervening, namely, Central India, Agra, Mesrut, Rohil-
eund, and the Punjab, were entively froe from cholera.

But the facies of the cholera of the eastern division of the epidemie area underwent a
change in 1856. It was no longer shown in local outhreaks, but was an ephdenuc in maokiom
from Hazarechaugh in the east to Jhansi in the west, truly epidemic in the Doab from
Cavwnpore to Allahabad and in the Gangetic Provinces to the east. Three cases I have indi-
eated in the western division ag probably true outrunners of this moving cholera of the east;
ong at Moradabad in August, asecond at Hansi in December, and the third, also in Decem-
ber, at Jhansi.

It is in the reporl from Jhansi for 1855,% that I find the most westerly indication of
the presence of cholers from the mwﬁ. it is stated that d.unng the months Aungust,
September, and October cholera was very prevalent and ver fatal in Jhansi. In the district
immediately to the east, the report is premsely the same. The report from Nowgong states,
that although the city of Nowgong nearly escaped, cholora was very prevalent and fatal
during the months -’Lug'lmt. September, and October in all the lanze cities and populous’
of Bundelennd. The report from the Futtehpore and Cawnpore Ddistricts lying to the north
Ihet-w:.r-ciln the Jumna n:r;] Iﬂgﬁ is u:ﬁ;;mfu” - g —

12 appearaned of cholera on platean o zarecha and its subsequent  presence
throughout Bundeleund, has in every epidemie from 1817 downwands, implied, that all the
intﬁrmning eoun has been swept 'I:J.r an u.l:l'u'a.nuing H].‘l.'i.l.i:&lnil:-l.. The rini:ng of cholera ﬁ: in
the east aver the hills which enclose the endemic cholers hasin, gives a sure warning that after
no long interval the entire geographical area which T have called the castern division of
the epademie arca, will be covered by an invading cholern.  This province iz do us bhe mﬂgﬁ‘
the epidemie cholera of the year 1850 ; fhe arca extonding from the south-sast of thke
fo the extreme norif-west, aud {ymg o d.ﬁc soulh and wesi of the Fastern Division Efr.h'

Area, iy to wg the erempled ares of 1855,

Cuorena ov 1856,

The quiescence of the moving cholera of 1855 during the carly months of 1856, i
marked by the absence in the Euro Army during the
Hﬂ":’;‘m"um of the Raropean and  firo five months of the year, of fatal uhqkm in any
] portion of the epidemie area, There was little in 18556 to
indicate the enormous volume of the cholers which in its reproduction and reinforcement
to constitute the great cholera of 1556 ; and up nearly to the end of }l-{ly, n»:r Ol unae
with the part which cholera invading from the east iz destined to
could have foreteld, that within two months the e:empladarmu!‘pl 35 Emm. agpore to the
Jl'wlu.m, was to be coversd :m‘musﬂ_;, and desolated 1:-_1; th adﬂmclug' ![IIF]EIIIIW.

Asin 1854 and 1545, so in 1856, the European Army was very inadequately
the eastorn division. One iment was added to the strength in consoquence of the annexs-
tion of Oude, and the 52ud iment was gent to peeupy Luckunow. On the 20th June cholera
attacked this Regiment, and carmied off 46 men out of 66 seizures. In the table for the
Native Army, however, the presence of cholera as an epidemic throughout the eastern division
m April is clearly shown, and as early as March in the extreme east, in the camps in the
SBonthal country., In April, the 19th Native !nﬁmtﬁ' marching down the Grand Trunk Road
met cholera on two separate occasions at an interval of ten days, and lost 30 men out of
116 who were attacked ; and in the same month, the 34th Native Infantry pmeceding in boats
from Cavwnpore to Allaha'lmd foll in with cholera at. the place where the Sth Native I;n&ntr_',r
were attacked m the end of Angust i 1BHE, and lost 30 men out of 70 semares.
Goruckpore District suffered heavily at the same tlme. and early in May the valley of H
was invaded. In the south, carly in March, the Nagpore tervitories, which for four years
been free from eholern, were reinvaded.

Up to the 20th May, cholera had not as an epidemic oceupied any portion of the western
division of the Epl:]nmu, area. In the Native , 8 single death = recorded at Hﬂmﬂi‘hml,
Delki, Wuzeernbad, and Kangra in April, and at Meerat in M:}' 1 ﬂ'lmlt there 1= reason to
conclude, that these cases were the ontronners of the sdvaneing

The invasion of the western division was effected not through the Doab from east to west, but
through the districts lying south of the Jumna. The report of the Civil Authorities ﬁum
Shahjehanpore, the most easterly of the districts which I have grouped as the provinee of
Meerot and Rohilennd, states - o The district has been singularly free from the cholers epidemic
which has raged lhmnglmut the North-Western Provinces. Tndividual enses have ocenrnad in

E

,é‘;i.;

*Bemmthuﬁniuwutlhm&]ﬁhh!wmm ’
+ Umde was pot semexed until 1856, Had the stafistics of this proviece been aviilable, the  ebolera history of the
senr would have been the same, namely, that of an inveding chalers,







20 GEOGHAFHY OF THE CHOLERA OF THE EPIDEMIC AREA I 1856 awp 1857, [Section I.

division of the epidemic area, the jaila of Shahjehanpore, Futtehghur, Banda, Hum §
Oraie, Jubbulpore, Seonee, and Chandah suffered. The tendeney to revival of the cholera
of the year as an epidemic in November is shown in the jails of the Behar Provinces. The
fact of the epidemic revival of November is hetter illustrated, however, in the table for
the Mative Army, which shows theenormous losses of the Native I{eﬁmmu passing down
the Ganges in ts in November and Degember. In the western l]uiaiun,ben’d,eqthnjaﬂ
outbreaks at Umballa and Dhurmsalla above alluded to, the jail at Bareilly gives 11 admissions
w November after a clear interval of three months,

In the western division, in the epidemic advance of July, the jails of Etah, Mynpoorte,
Budaon, Bareilly, Moradabad, Meerut, Delbi, and Muttra were attacked. In August, m
of Dumoh, Mozullernugrgear, Ajmere, Bijnore, Deyrah, Almorah, and Dhu 5 im
S“II'E'“I’E"'* those of Bangor, Ferozepore, Umritzur, Jhelum, and Googaira ; and in October, those
of Rohtuck, Kurnaul, and Umballa. In October the jail at Dhormsalla was re-attacked,

In the progresz of the figures from the left hand to the right in these tables the
movement of the epidemic from east to west and from south-east to north-west 18 beantifully

peted.

Twenty-one days gufficed to cover universally the area indicated as that anwl:hy invaded
i 1856, from Ajmere in the west to Bareilly in the east, and from the Agraa !Q.lyglmr
Districts in the south-cast to the Lahore District in the morth-west. Exeept in the
lpcalities indicated, thiz cholera was almost extinet before the end of September. In these
few weeks, it is computed that at the very lowest estimate, 50,000 persons were carried off

in the North-Western Provinees. For the Punjab no estimate has been made of the loss
caused by this invasion,

CroLers or 1857,
I have not drawn up a table for the chelera of the Native Army for 1857. From
: May this army was disorganised, and the returns are too
Comeen 2005 inu{mpleta mymder the reduction of their contents imto
onder satisfactory. To illustrate the cholera of the Euro Army, I have constructed
a Death Table un'l_\', tain'ng the details from the Nominal Il of Deaths. In this respect
it s inunmpﬂj:be, that the loss of several of the Rngimnnh; which sulfered most ﬂ:'l'u'ﬂ!'
from cholera with Havelock’s Foree at Cawn and in Oude, is omitted ; for the 64th
and 78th Regiments being on the strength of the Bombay Presidency, and the Madras
Fusiliers on the strength of the Madras Presidency, furnished no returns to Bengal. The results
siown for the Cawnpore Dhistrict will therefore indicate to uaai.mply the Bact that in the
advance on Cawnpore in July and Awogust this force sulfered extremely.®  After May 1857,
Civil Authority was in abeyanee throughout Northern India between Benares and the PE,_
and little propress bad been made towards its reconstruction by the end of the year; it
waz Bot until after the Hohilound eampaign of the hot seasom of 15535, that the distriet
jatls of the North-West were fully recocupied. 1t will be understoosd, therefore, that for
last half of 1357 the jail population of these provinces is not represented unless in exeeptional
instances,

The area of the geographical distribution of the cholera of 1857 was precisely that of
the invading cholera of 1856 ; the cholera of 1357 was a cholera revived over the
invaded area of 1856. Cholers still persisted in 1557, in the south and west, in Nagpore,
in the vallies of the Nerbudda and Taptee, and 1o the Eﬂugﬂrlmi J‘ll'hhlﬂg.'mm Diatrim; in
the North-West Provinees, from Agra in the south, and Bareilly in the east, to the Lahore
District in the west; and in the castern division it continued virulent from Cawnpore, Banda,
and Nagode in the west, to the eastern limit of the epidemic area, and occupied the Gangetic
Provinees from Chota Nagpore to the Himalayas. In the provinee of Oude it was indicated
to s h_'r the loss in the I{-e-sid_em:y of Luncknow, where the 32nd Ra:-.gimmt- glone lost 45 men
d’min_ﬁ the months of the scige.

fhatever amount of locomotion the cholera of 1557 possessed, was displayed within the
limits of the area invaded in 1856 ; and the history of reinvasion by newly invading cholera
s wanting.

During the months from November 1856 to March 1857, the invading cholera of the west-
ern division disappeared ; it was dormant. The only exception to this statement is the fact, that
in some of the Terai districts immediately below the mountaing, a few cases continued to appear
in December and Jonuary. On the 13th Mareh, the Head Quarters of the GGth Goorkhas march-
ing towards Almorah, encamped at Kaladoongee at the base of the hills, and the detached Wing
entered the Terai 70 miles to the east on its way to Lohooghat; both Wings were simultane-
aasly lﬂaehedbyehulm, and 56 men died out of 114 seizures. At the same time the
Sirmoor Battalion stationed at Deyrah at the foot of the Mussporie Hills suifered. This
was the reawaking into epidemie life of the cholera of 1856, But the plains of Upper India
did not afford to it the conditions necessary for epidemic manifestation in these months ; and it
was not until the end of April that it showed itself, and until May, that the presence of the
remiewed cholera was peveral. In April, the pilgrims eeturning feom Hurdwar suffered, and
two BEuropean soldiers died at Roorkee, and two at Subathoo. In May, the 9th Lancers
in the cantonments of Umballa were attacked ; the Bengal Fusiliers and Her Majesty's Thth
deecending from Dugrshaie and Kussowlie on their way to Delhi, marched into the cholera on

® The detolls have been farnisbed sloee this wes written, and wre odded in o foob note to the table fr 1857,



















o GEGORAPHY OF THE CHOLERA OF THE EPIDEMIC ABEA I¥ 1861 axp 1862, [Section I

the first invasion, and was not entered until September, when a secondary wave passed over
the covered area, exactly as we traced it ing over the Umballa Cantonments on the 4th
September in 1856,  Tlus struck Umritsuron the 2nd, and Fbrm]_wre on the drd September ;
and the outhreak among the prisoners employed at Lahore in arranging the cholera camps for the
European Troops, oceurred on the 4th, a coincidence to be noted in estimating the value of the
deduction that the gang acquired this cholera while engaged on these duties on 27th and
30th Angust (p. 35).% Sealkote and Kangra also escaped as in 1856,

The fuet plainly tanght is, that the invaded area of 1881 was the same as that of 1856,
and that the districts exempted, or comparati mmlltmi, were the same in both epidemies ;
and that the original invading wave reached limits of the area of the year within three
weeks after it began to move, when the power of locomotion had been superadded to its
vitality.

The chelera of the eastern division of the epidemie area holds a secondary place in the

i vk cholera history of 1861. 1t was a cholera of the third year
wl'{“ of L?'“]';'ﬁ'i““ division of the  hyving made its invasion in 1859, Tt was still vital
i e out all districts in the east from Futtehghur to Behar,
ing at its usual seasons, but with none of the characteristics of a fresh or invading cholera.
The south-western limit of the invadel area of the year was absolutely defined, at a limit
: which, as I shall have occasion to show, is in every year and
gres of geographical limitation I in every epidemic, true and natural. 1 quote from Strachey
- {p. 147) :—* It did not spread into the Meywar Territory, at
least into that pnrtiml of 1t between Nusseerabad and Neemuch, Neemuch was quite
from cholera during the year"—{p. 48— Cholera does not seem to have prevai toa-r."]r extent
along the high road between Ajmere and Palee, The small eantonment of Erinpoorah on the
direct traffic track, had not a single case, nor could Dr. Eddowes hear of any village baving
suffered on the Marwar horder.™

CHoLERs oF 1562,

We are to look for the same geography in the cholera of 1862 as in the cholera of 1858,

; sinee the statistics of both years represent an epidemie cholera

dnmm;" '“E'h?._hgﬁ“&“!;s;; gg* in its fourth year in the eastern division of the epidemie

e L ™ area, and in its third year in the western. If the parallel

holds good, the eastern division will be found the exempted area of the year, while from

Meerut pud Rohileund westwards to the frontier, the cholera of 1860 and 1561 will still be

found in epidemic vigour, although destined to die in October or November and to leave the
western division free from choler.

Let it be rememboered, that the cholera of 1860, the year of invasion, did not enter Rohil-
eond, Meerut, or the Punjab; consequently, although 1562 was the third year of the
still it was only the second in the invasion of these provinces. Let this be kept in mind, and
let the phenomena of the year 1362 be read as parallel with the phenomena of the two
1857 and 1858, and the parallel will be found perfect for the area mvaded in 1861,

The history of 15857 showed cholera revived along the base of the hille early in the year;
cholera among the returning Hurdwar pilgrims, in the cantonments of Umballa, Subathoo,
Dugshaie, and in the distriets west of Delhi, in May ; and general in the rainy seazon from Meerut
and Agra to Umritsar, 3

The history of 1858 showed cholera still present in Meerut and Delhi ; cholera at Umballa
and Dugshaie in May, and invading the Rawuolpindee Distriet and Hazara in the same month :
powerful outhreaks at Hoshyvearpore, Jullundur, Abbottabad, and Murree during the monsoon
season ; and the invagion of the Peshawur and Kohat Vallies in October, followed by extinction
of the invading cholera of 1856,

The cholers of 1862 playal in one year the part el the corres ing cholera of
1557-55 in those two ymrl;].. The mpu]si"ran of tlml::ﬂhuin:fuhgt‘ 1!5]1;% from the fumlﬁﬁct, brought
about a true loss of a year to the invading cholera, as far as the Punjab, Meernt, and Rohileund
were concerned, and the invading epidemic of 1860.82 actually dicd out within a week
of the time oecupied by the parallel degumit of 1856-58,  The epidemic of 18568 having enterad
the western portion of the epidemie area, began to move in the fivst week of July 1856, and was
dead in the first week of November 1858 ; the epidemic of 1560 having entered the western
peortion of the epiﬂnmil: area, ln:glm to move i the first week of Ju]y 1561, and was dead in the
lirst week of November 1862. Thus both survived for exactly the sume time within the area
of invasion, that is, for two years and four months.

The facts of 1862 were as follows :—The appearance of cholera among the returning Hurdwar
pilgrims, and in all the districts west of the Jumna from Delhi northwards to Umballa, in May ;
in the Dhurmealla Diztrict cholera oecnrred even in April, and at the same time it was ragi
in Caghmere ; and, just as the cholera of 1860 reappeared in April 1861 in Seinde stmultane-
onsly with its appearnnee in the Bhurtpore State, so in 1862, before the end of April, cholera
had appesred in the Bunneo Ihstriet, leaving untouched the country intervening between the
Jhelum wnd the Tndoe exempted from invasion in 1857, although covered in May 1858, In the

* The difficulty in eonneaion with the comclugion is already ndmitted, that out of the same + B0 men remaingd
day apd might in ottendance on the sk, and pot cne of thos Who had bees  thus employed, su when the rest of
i gung was aitecked.
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34 ALTERNATIONS OF DORMANCY AND REVITALIRATION. [Bection 1.

are entitled to expect that a cholera which we know to be present, shall cease to manifest its
existenece,

I have above given the eantion against rding the motion of cholera and the vital-
ity of cholera as onme and the same thing. have been in the habit of regarding the
reproductions of cholera in each year in this Presi as three: the first, persistent from
ahout the middle of Febroary to }-Ia_j';. the second, mamifested from about the 20th June to
the end of September; uu?iha thind, beginning at the end of Oetober amd lasting until
December.  In so domng, it is possible that I may not have paul sufficient attention to the
warning which I have given, It is possible that I may have elevated into the position of
separate reproductions, manifestations which denote simply the fact that mobility has at these
seasons been communicated to a cholera wital throughout the interval. Thus, these living in
the Gangetic Provinces beyond Bengal Proper, know, that cholera may be looked for in
and April, and again in July snd August, and that not unfrequently, a third visitation will
oecur in November,  There are some whe would say, that of these three manifestations ench
is a separate revitalisation ; while others would prefer to regand them merely as indicative of
an impulse given, at these seasons, by the prevailing conditions, to the manifestation of
a cholera miasm persistent in life from March to November. The difficulty is the ter, &
the ecstimation of both may be correct. The analogy of cholera life is with that of
existence ; and as the plant, vital throughout, shows its flowers, or puts forth its new
at intervals, under the influences of seasom, =0 this cholera become vigorous in itself as
endowed with mobility, when those influences under which revitalisation occurs and motion i
commumnicated, which we have reason to believe to be the same in both eases, inate,

This reservation being made, and the eauses for which I make it being clearly understood,
1 shall divide the cholera of the year into three: the cholera of the spring, the cholera of the
raing, and the cholers of the eold season. The chalera of thnx][;l:g is the cholera manifested
between Febrnary and April ; the cholern of the rins, is the cholera in evident existence from the
20th June to the end of September; and the cholera of the cold seasom, is the cholera of the
end of October and of November, December, and Janum{:m Each of these three manifest-
ations has a history and geography peculiar to it. The ologue of each will, under all
circumstances, be found in the various epidemic divisions of the Presidency: thus, a spring
cholera will be found in the Punjab or in Nagpore as well as in Lower Bengal or in Assam ;
a cholera of the rains will be found in the endemie vinee and the countries hordering on
it, as well as throughout the monsoon area of Upper India; and a cholera of the cold season will
be found in Rohileund and the adjoining Term, as well as in the districts east of the
of Bengal. But the very fact of the predominanee of the cholera of any one of these manifesta-
tions in any area of our r'gmaidenn_}r, is sufficient of itself to call for the recognition of this as a
natural area, distinet in its relation to natural influences from the other geographical areas in
which at the same season, the aspect of cholera i= different.

In the tract which I have called the western division of the epidemic area, a cholera of
invasion is vitalised in certain localities about the 20th April, and gencrally, in the first fifteen
daye of May; thus, it has an existence of barvely two months before the commencement of the
manifestation coineident with the setting in of the monsoon influences, and during these two
months, the eonditions necessary for m:%hililg!r are afforded only execeptionally; thus, we fonnd
the spring cholera anchored in the western division for the six weeks g the invasion of
the first week of July in 1856 and 1861. In the eastern division of the epidemic area, includ-
ing Jubbulpore and Nagpore in the south, the %Bng cholera is 2 great cholern: with eon-
ditions which are not abnormal, this cholera may be revitalised and may be a moving epidemic
as early as March, and when we meet it epidemie in April, we recognise it as the due
in ﬂp;l 'I:mu any year, W&tﬁinﬂne &nﬂdﬂ% ar;n_-, this 15 the predominating cholera of the
roar, due to a T OT an aftor middle of Febroary, persistent up to and at the
ilm of that mpﬁﬂl mupm as an epidemie. 5 g -

The cholera of the monsoon season is a8 wide in its distribution as is the range of the
monsoon.  Thizis specially the cholera of the epidemic area, waking into life within a fortnight or
three weeks after the rains have set in, and moé“i.le over the entire area of Upper India witkie the
limits of monsoon influence. It is equally a cholera of the eastern and western divisions of
the epidemic avea ; and its limit in time is the same in both aveas, althongh in the western
division, the outbreaks of September are liable to be more severe and numerous than those of
the same month in the eastern division. It is & mistake to suppose that this cholera is unknown
in the endemic area. If absent as an epidemic from its centre, it is abundant around its
margins, and great invasions from sucha source may occur, as, for example, the cholera of
Dum-Dum and Barrackpore of August 1359, which was a cholera invading apparently from the
north-west of the endemie province.

Recalling the history of the cholera of October and November of the epidemic area,
on two occasions only, have we found this cholera displayed under the of a moving
epidemic, namely, in 1858, on the frontier, and in the invasion of the western division of 1866 ;
when marched in upon, its presence has on several occasions been shown, as in the case of
Her Majesty's 52nd Regiment at Kalka on 31st October 1856, of the escort of the Liente-
nant Governor, N. W. Provinces, between Bhurtpore and Agra in December 1860, and
of the Goorkha Company of the 9th Native Infantry between Fyzabad and Lueknow in
December 1863, It is mot until the shaded line separating the endemic from the epidemic
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G IMPORTANCE OF INVATING ACENCIES ON THE HEALTH OF UPPER INDIA. [Section I.

Considering the materials which I am required to s the general arrangement gives
in use, nn: mmﬁﬂfwtur{hmﬂn]lﬂ- 'I'h]tmg'rd hiha ail Tngsehﬂmwm the following mndﬂm—
tions might, with greater precision —

l{l].g luﬁﬂbewxutham’t, lhem, Mundla, and Jubbulpore might take their with
the stations of Chota N. , which are entirely under influences from the east; the stations
of Nagpore, although liable to be affected from the east, are under western influences also.
(2). Jhonsi and Ajmere suffer in common with Agra, and should be added to the
province in which it is included.  (3). Shahjehanpore is retained in the same provinee more as
a portion of Bareilly than as a distriet suflering in common with these further to the west ; it is
generally affected from the east.  (4). The distinction between the North-Western Provinces
and the Punjab is unnatural ; the elimatol of the Punjab is a direet continuation of all
influences felt west of 80°, and pice versd. western area should thus naterally inelude but
two provinces—the one, subject to climatic influences from the south-west, although affected,
at certain seasong, also from the east; the other, affected from the south-east only.

In the cast, from the Behar Provinees westward to 80° is a great and natural provinee ;
this requires no modifieation when regarded simply as a provinee. But it is quite in reason
that we should hesitate to include such a elimate as that of Behar and Chota Nagpore with
the climate of Oude and the eastern half of the Doab. The meteorology of such years as 1817,
1859, and 1866 seems, moreover, to indicate, that this area has a very natural limit of its
own, due not to its physical geography, but to its natural meteorclogy. This sub-division
would inelude Jubbulpore, Mundla, Raepore, S8umbulpore, Chyebasza, Ranchee, Hazaree-
baugh, and the Behar Provinces lying west of the Raj Hills, namely, Gya,
Patna, and Shahabad south of the "auge.s, and Chn Tir and Chumparun -
of the Genges, The natural western limit north of the Ganges would be the western limit
of the Behar Districts; but in the south it would be much more indefinite, as the limit
is extended to the west in rtion to the distance to which it is found to the south.

Such an arra would leave remaining in the east, only the great basin, the region
of endemic cholera, which has been shown to be a true mdm-iurdmw with the
few opportunities of observation which we possess, the n of ] ﬂlmh:ar, Sylhet,

and Chittagong from this tract would be produetive of no more accurate result in our general
tables.

Whether T ghall in future frame the statistics of this Presidency aceording to this amended
plan, is a point requiring very careful consideration. T think it right in the meantime, to show
the defects that at present exist, and which are capable of remedy when the statistics of the
general population beeome available for tabulation.

Those who know what the climate of Upper India is when monsoon influences arve withdrawn,

and. when solar influences are no longer in sufficient strength
The importance of Invading Agenddes ¢, jpduce disease, can best appreciate what is the truth,
determine the character

in determining the standard of bealth Biakinvadi : s w il

s Ends at invading agencies are W
S of the year s vegards health, throughout the ares olilii

Presidency which I have called in ing of cholera, the epidemic area. In ing of

the invasion of cholera, I shall have occasion to show what are the meteorological charaoter-
isties of epidemic and non-epidemic years ; here I note the fact only, that the epidemic area is
naturally to be mapped out according to the direction of invasion, and the limits reached by
invasion from a known base, Tt is by the extension of influences during the monsoon season,
that these arenz are defined in this system ; but it is essential to m view, that there are
natural provinces of spring influences as well a8 of monsoon influences, and that these
are of equal importance in estimating the phenomena of epidemic cholera, The npri.ggwin.dl
and sprinﬁ; raing have their natural cholera areas as well az the winds and mins of ::Eami
August ; henee arises the necessity for studying epidemic advance under either system, and it is
from neglect to do so, that the ubterly erronecus deduetion has been made and insisted om, that
the advance of cholera may ocear in directions opposite to those in which natural agencies invade.
In this study there is nothing complex, pmﬁdedl'?ahe distinction be not overlooked between an
imvading and a reproduced eholera.  The ervor has been committed and the distinetion has not
been made ; and it is needless to say, that it is unprofitable to at tﬁodrnwpnn]lalsnhﬁx::
cholera when the eircumstances are diffirent, or to try to trace the of invasion in & year
no invasion has ocenrred, under the idea that there has been freshly distributed while,
in truth, the manifestation has been that of a cholera revitalised within an alveady i area.
These ervoncons deduetions have been placed on record and received as the record of facts, while
they are in reality but the theory of the writers. Those who know best how to observe, can
best appreciate how rigid are the laws which direct and limit the advance of epidemic cholera.
It from the effects of monsoon agencies, I have been able to define the hmits which are
normally reached in every year by influences from a certain base, it follows, that the area
covered from the limit reached, wand to the base from which invasion oeeurs, is a province
under one aspeet a8 regands its invading meteorology, which, as 1 have said, determines in
Upper India the aspect under which the province is shown for good or for evil in any year.
What have represented themselves to me as the monscon systems which ¢ natural
provinees are shown in the follvwing diagram :— :







GG THE NATURAL PROVINCES OF UIMPER INDIA ARE METEORDLOGICAL ProviNCER [Bection I.

All of these ave provinees under one monsoon from the south-west, but two natural provin-
ces only of the epidemic area have this as a monsoon of which the influences progress from the
south-west to the north-east. From the Bombay Const as a base, the province of Nagpore and
Central India up to a definite line, have monzoon invasion proceeding from south-west to
north-east; and from the north of the B?_'Ir of Ben.ga'l (where the obstruetion offered by the
continent to the advanece of south-western influences 1s no longer felt), invasion again ocenrs
over Eastern Bengal and Assam from south-west to north-east. ~ Beyond a certain line limiting
the extension of monsoon influences from the Bombay Coast (that 15 to say, proceeding from
sonth-west to northeeast), the influences operating in the continent Hindostan being
more powerful than those advancing from the south-western coast, a secomd line of monsoon
influcnee is determined, erossing that of the influences from the south-west. To the north
of the line limiting south-western influences, the Bay of Bengal is the base of departore,
and from Pooree to Lahore it is from the south-east that, monsoon agencies set in, in
dietriet. The limit in the north-west iz a natural limit ; the monzoon dies here, and the min.f.i]
diminishes inch by inch until its faillore causes the great north-western desert, as a
natural result. In our North-Western Provinees, it is to the west of 80° E. Longitude
that this prevalence of monsoon agencies proceeding directly from south-east to north-west is felt ;
the districts of this area ave invaded throngh Jhansi, i.':iﬂn:ira?liu:}rj and Agra, and throngh the tract
lying south of the Jumna.,  The Gangetie Provinees, Onde, and the eastern half of the Doakb
recetve the mongoon from the north of the Bay of Bengal as a base.  In the south, there is no
line distinguishing the point of departure from that of the agencies setting out for the western
division of the epidemic area, but at the north of the Bay monsoon directed cies burn as on
a I:h-m;, and progress up the t'alla}' of t.!m Gﬂng‘nﬂ from east to wiest ; and the influenees thus
setting out, attain as their western limit, Western Oude, Shahjehanpore, Futtehghur, and the
Jaloun District, amld the area covered constitutes a provinee which is troe and natural,

From its physical geography and special attributes, the provinee of endemic cholera is a
natural provinee, considered apart altogether from invading agencies; it stands naturally eon-
stituted. It admitz of no sab-division. 1t 18 a basin within the hills which form its i
with features which are 5||-m:|'.'|l to it.  But the case is VEEY different in the pm-ﬁm of pper
Tnilin.

The different stations of the plains of U India, whether east or west of the epidemic

line of 807, are all under one general aspect. ¢ watershed between the Jumna and Sutlej
is littde over 1,000 feet above sea level.  The fall is gradual, to 185 feet at Patna, thus,—
T mballa eor 1,026 | Meerut .- 859 | Lucknow ... D35
Kurnaul e 012 | Bareilly e 693 | Allahabad L
Delhi ... 527 | Futtehghur oo G35 | Benares o ERE
Agra wee 057 | Cavenpors e 408 | Patna EE—

This is no diluvial basin, but the tract of the great kunkur elay, which is dense, impervious
to water, nnd water-confaining only in its interstratified sand beds ; not a mere local deposit, but
a formation filling the basin between the hills of Central India and the Sub-Himalayan ranges.
Geologieally, every one of the above-named stations is on the same footing, and except, perhaps,
in the Behar Provinees, the influences arizsing from the nature of the soil and the

of water to or its recession from the surface, are the same throughout. 1T say this advisedly,
for the facts indicate to me not so much localised conditions, although these have, of course,
an importance apart from any other considerations, as the general meteorological aspects of any
year as powerful in determining the ratios of disease for natural provinees.

There iz, therefore, nothing in the physieal features of the Gangetic Provinees nor yet in the
geology of the area to indieate, that there is in L'E]:.\er India a line of separation of two natural
provinees ; the index is afforded solely by the facts of invading mcimmhg{ Statistically, we are
compelled io take the same absolute limit for every year, but it can be well undeérstood, that were
we at liberty slightly to modify the gcngml;]l-y of each year in relation to its precise characteristics,
the results wnu!ir] Le even more striking than those here to be shown.

I take the statistics of the years from 1859 onwords, to illustrate the faet, that the in-
fluences prevailing in each year in the west of the Doab are different both in kind and :
from those prevailing in the east. It may be as well to explain, that the rain-fall of the west of
the Doab in 18590 and 1880 was execeptionally small, and that, in consequence, the westorn divi-
sion became the famine area of 1561,  Forewarning of the famine was given by the eomparative
failure of e monsoon from the sth-east.  Baird Smith states the case thus *—%The famine
of 1837-58 was in fact the crisis of five or six yvears of great climatic irregularity. Such irregu-
larity seems to be indeed a chamcteristic preliminary sign of a ¢omplete suspension of the usual
rain-fall, and T trace it more or less distinetly through the series of the greater dronghts, Simi-
lmrly, 1858, 1859, and 1560 gave eanse to fear from their very ab character, that a like
climax might he impending mn 1561. It was at any rate expedient to give serions attention to
so grave & possibility, and to take such premuﬁnn;gf measures against its effocls as mizht be
prudent, and practicable. The Government of India came to this conclusion, and T
believe, that the early anticipation of its being possible that a great calamity might have to

#* Report, p. 18.























































a4 METEOROLOGY 18 RELATION TO PFROVINCIAL EEVITALISATION, [Section I.

attending the immediate outhreak of cholera at Allahabad, Nagpore, Agra, or Lahore that I
have here related. I am convinesd that the most accurate reg of aerial phenomena in
any station will help little towards ll:a'benmnmﬁmth precision the eircumstances which precede
great cholera outbursts. Tnvading cholera T believe to be generally rained down upon, or
shot over a provinee, with one series of prevailing meteorological conditions, and to be loeally
manifested on many occasions with a series of phenomena which are different. A station may
be struck by o cholern rolling along and pessing over it like o wave, and will continue to show
the effects of this wave for a certain limited number of days; while, if’ a cholera be portion of a
hody which has settled and comes forward in a stagnant atmosphere, a city may remain affected
for a much longer period, and even during the prevalence of winds from a direction contrary to
that from which invasion took place originally. But I would not be misunderstood in making
this statement. If the wind be unfaverable to the propagation of cholera it dies. Thus, at
Lucknow, in September 1867, a few days of steady westerly wind cansed the disappearance of
the cholera of August from the eity. This subject will again be referred to in studying
aerial phenomena in eonnection with the Owidread. Strachey alledes to the reports of different
Medieal Officers who recorded their observations during the outbreak of 1561, only to show how
little reliance can be placed on locally recorded meteorological details.

The object of meteorological records iz well stated by Hennem in the followi
sentence :— Nothing can be more jejune and uninteresting than a protracted enumeration o
the daily variations of the atmospheric tempersture, weight, and moisture, or of the different
shiftings of the winde, if the perzon who deseribezs such oecurrences does not deduce from them
some practical information, by marking the effects which they produce upon the health of man
and upon the face of nature. But if to the changes of the state of the ahnuap'hm 15 aﬂaﬂ
an account of the manifest influence which they have exerted on the health of those who
were proviously well, or on the diseases of the sick and convalescemt, then an otherwise
trivial piece of information is converted into an interesting and am instroctive fact. In like
manner, if any particular state of the weather has a marked effect upon vegetation, it may
consecutively produce a very powerful influcnce npon the health of the imhabitants of the
district where it has prevailed. While the medical topographer should by no means neglect
minute and recular observations upon the changes of the weather, he chould consider
not as a primary object of research, but should view them as merely subservient to the great
purpose of explaining the origin and progress of disease; and it is by m::}ﬁr'mgr the cause and
the effect together, and repeating the comparisons faithfully and frequently, that vegisters of
the weather can ever be made available to useful purposes,”

In the caze of the cccupation of a provinee, considered as a fact apart from all minor

details, there is no ambiguity. But to one who does not

ion e o Ero "o be appreciate the fact of the reproduction of an invading cholers

curefully considered apart from that at-  months after the invasion has taken place, the apparent
tending invasion. course of cholera is irreconcileable with any idea of its sub-
ordination to natural agencies ; and henee, theories are constantly invented to explain what in
reality reguires no explanation bevond this, that the cholera which springs up on a cer-
tain date within & province which has been oceupied, is a re-development, from a state
of dormancy, of the same cholera which dim};purﬁi after ghowing ite presence for =0 many
weeks, perhaps in the year before.  This is in fact a minor manifestation of what is constant
in the endemic area. quutﬂl Jameson’s remark that the direction of invasion m the ende-
mie region of cholera was not perceptible because of the gemeral distemperature of the air;
o in the eastern provinee, for example, the distempered air—the cholera-bearing atmosphere—
reappears in any spot already covered at a season determined by its ical situation, pro-
vided the conditions for revitalisation are afforded. A cholera of a_or Cawnpore of the
previous year will reappear in the following May ; a cholera invading Oude or the stations of
the Ganges in one vear, is due in March or April in the next year.
1 cannot better illustrate the revitalization of an invading cholera in a natural provinee than
Tlusteation of = revitalisation in h_!" r‘[ming here ﬂ'IE nnnbeqta ﬂf a paper ]fl" De. W. Wall-ter,.
the year following invasion in the east-  published some yearssinee in the records of the North-Western
ern provinee. Provinees, regarding the simultaneous appearance of choleraie
influence throughout the eastern provinee in the week from Sth fo 16th June 1864, Tis
affords also an instanee, additional to the mony which I have already quoted, of the true
provincial distinetion between east and west in the North-Western Provinees. It shows how
this powerful cholera, which had advanced up to the margin of the eastern province as far
as to Banda and Humee -, was unable to travel in the course of the Jummna, even to
Calpee or to Etawah.* e fow cases exceptionally noticed at Muttra belonged bly to
the cholera which became the cholera of the Ferozepore District in 1865, The ch which
Dr. Walker deseribes, T as the reproduction of the invading epidemic of 1563, which
covered the exempted area of 1862 in the months between April and July. Its distribotion is
an absoluie paralfel with that of the eastern cholera of 1560 following the invasion of 1858,
Die. Walker writes :—" T have taken advantage of my position (as Inspector of Jails) to
ascertain how far the choleraic influence in the atmosphere was felt among the population of the
North-Western Provinces during the week Tth to 15th June, when cholera so heavily visited
the jail of Allahabad.”

* For the parallel fact in 1818, sce quotation from Jumenn, p. B8
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Bh THE EASENTIALZ FOR EPIDEMIC MANIFESTATION. [ Section 1.

1865 and 1866 were aleo in Oude nﬂu-gi.dd?niu years, with a rain-fall below the average ;
and in 1867, when cholera again covered to 1ts furthest limits, the ran-fall was far in
excess of the average. Dr. Cannon, in his report on the cholera of Lucknow of 1867, gives the
rain-fall of the five years in inches as under :—
1863, 1864, 1866, 1664, 1887,
[ 200 273 252 661
Such a fact might very readily tend to the suggestion of the theory, that a certain amount
ALGAE O abshatins ol ol of rain occurring at a certain m,mhqmﬁg
w

ccemsarily 8 ehabern year, us shown by  Of the cholers gorms latent in the epidemic
;'h.u nmtgn;m o the ”u'”‘mﬂng these are not evolved by the minor degree hm?ﬁy, and
in 1667, that an epidemic of cholera means merely the manifestation

of local cholera in relation to a certain meteorology; or again, that the extreme humidity
neceszarily provides a vehicle for the importation of the cholera miasm from without.
The provincial distribution of cholera in 1867 disproves both su i In N
and Central India, the rain-fall was the heaviest that had oce for years, m
not a case of cholera oecurred from HRaepore in the east to Erinpoorah in the west. Ewen
as far to the north a8 Jhansi and Etawah, no cholern oeonrned along with the exeessive
rain-fall of 1867, although the limiting line of the epidemic of the year was but a few
miles distant. The report from Jhansi is,—"No epidemic hos occurred during the year.
In September, October, and November, however, there was much fever, due, apparently, to the
excessive rain-fall of the year, which exceeded the average by at least a third.” Promih-a]:,
the Civil Surgeon writes :— We have been, 1 may say, quite free from cholera and other
epidemic diseases,” From Jubbulpore, Dr. Rice writes :—* Rain foll in each of the first five
months of the year, and this tended much to temper the heat in April and May. The rains set
in with their usual regularity on the 7th of June, and from that day till the day of cessation—
the 19th ber—it rained on seventy-three out of the 104 days. The total rain-fall has
been unusually heavy ; it has been the greatest but one, of the last eighteen years, during which
avecord has been kept” In the report from Nmis stated :—*“The rain-fall far
exceeded the average, amounting to 59-18 inches.” gives a rain-fall of 579 inches,
one of these districts reports that no epidemic has shown it=elf thronghout the year.
t requires to be taken into account, in considering the invasion of Central India lyi
it St e of the *bove the Vindhya, yet in the southern epidemic high-

plaiss of Berar and Khandeish and the  WaY across the continent, that the physical aspeet of the coun- -

platenu of Central Indis, essential to  try is very different from that of the rest of the epi

be recoguised. tract with which it is associated. The districts h
which this tract runs in the south are known receptacles of epidemic cholera. The

of Berar or of Khandeish (a jungly swamp between the Sathpoora and Chandore Hillg), or
the valley of the Nerbudda, afford facilities for the ing of cholers from sen to sea, which
are not afforded by the platean of nearly 2,000 fect of tion. The elimatology is in all
respects different ; and henee it is, that cholera passes far to the west in the epidemie tract
south of the Vindhya before Sangor or Bhopal is reached ; that Guzerat and Western Malwa
often suffer earlier than Sangor or Bhopal, and that invasion is generally dg]u;ul until H;?, while
in the east, south, and west, cholera is frequently epidemicin March, For this part of India,
geems to be naturally the month of the appearance of cholera, as it is for the Cawnpore
Banda Districts. No parallel can be drawn for this platean and that of Hazareebaugh, which
is of a similar elevation. The geographical sitnation and its proximity to the base of eastern
influgnces, determine for Hazareebangh an aspect totally distinet.

i The followi uotations Il illustrate the condi-
The meteorology attending the ocoa. St o
ke k- {3ans uniles whiah & bodky of holsrs, whoflar esaekrstie
way, vading, becomes epidemic over these provinces.

The weather by which the epidemic of 1864-656 was ushered in in Nagpore in the early
months of 1864, I find from the Nagpore registers to be of this character :—

# April.—Stormy on the nights of 11th and 13th, with thunder and lightning on former
date. Slight rain on 3rd, 12th, 15th, and 19th, Cloudy on 6th and Tth ; weather hot and sultry
during the day. i

# May.—More or less rain fell on twenty-five days, and on eight of these it was mied
by violent storms of wind, lightning, and thunder. In the day, atmesphere close and mlrjr.”

On the 2nd May, the Civil Surgeon writes, reporting that cholera is prevailing throughout
the whole of Nimar. On the 4th Mﬂ{ﬂlﬂm ap in many parts of the Bhopal terrtory,
and between the 12th and 156th May, ¢ was distributed over the Saugor District. It wae
on the 11th July that the monsoon cholera of the year made its appearance at Saugor.® It was
with a humid atmosphere that this cholera of Sangor of May was introduced, the result of the
twenty-five days of a moist atmosphere to the south. Dr. Rice writes :—* Rain fell here in May
in_sufficient quantity to take the great dryness out of the air, and until the rains set in on the
Sth July, the atmosphere was hazy and the sun a good deal obseured.”

All of these examples illustrate what I believe to be an universal truth, that it is with an

General deduetion from the facts of Atmosphere essentially humid that epidemic cholera is distri-
the seasons nnd circumstances of inva.  buted. It would serve no purpose, and it would he wlyt:ﬂ
siul. over the same ground again, to show, that those ohservers

® Compare table st p. 78, showing Cawepore cholera of May and Jaly.







#3 THE EFFECTS OF ARRIAL INFLUENCES RECOGNISED BY PREVIOUS oBsenvens [ Section I.

the hypothesis, that becanse it will %Immnlljr be fonnd that the first cases of cholera which
oceur eome from an affected district, the fact is sufficient proof of the introduction of foci of
contagion. It has no such significance ; it must follow almost as a matter of course, that the
first cases ocourring in any province shall be imported cases. When, as in 1856 or 1861,
epidemic cholera continued chained down in the Agra District and in the distriets south and
west of the Jumna from May to July, it cannot be imagined that six weeks elapsed without
gome passenger on the great highways eareying cholern with him in the latent stage into the
Meerut District or the Punjab. I do not know that such cazes did oceur ; but it suffices to me
to know, that within three weeks from the date of the epidemic commencing to move with the
setting in of the monsoon, the entire province was covered and its population destroyed by tens
of thonsands: and T infer, that the same distribution wonld have oceurred had thers been no
human being existing within the invaded area.

I have no hesitation in stating it to be a law, that in this Presidency, epidemic eholera

General dedactions rogurding the 18 never distributed with a dry atmosphere, and that, therefore,
relation of cpidemic cholera to humi-  cholers moves only at those seasons in which the a :
dity. is humid, whether the direction of invasion he from east to
w'w::, from south-east to north-west, or from m:é.h-wmm nw-mm nfmﬁmmw
cholera in any tract, in any year, is proportioned in time to the idli
which it possesses (in subordination to the vital existence of cholera as an object); and that
repression of a cholera which we know to exist, also oceurs in a degree proportionate to the
prevalence of influences which determine a dry atm ’

Jameson drew the very “:3“' conclusion as ithamﬁdqr‘hh mm, although from

; W ailing te recognise sub-division epidemie area into
f—y 5 natural provinces, he was puzzled Hﬁwhﬂ.— appeared to him
to be exceptions to the gemeralisation. He recognizes the of - the moist casterly winds;
but, forgetting that over the eastern division of the epidemic area, these winds bnﬁg‘hl; the
cholera of the spring of 1818, he concludes, that it was during the dry months of the hot
weather that cholera prevailed here, while the moisture of the memsoon earried on the same
cholera across the Doab into Meerut and Rohileumd. This was in &ctﬂfpﬂ- merely of the
on which did not escape his notice, namely, the abhorrence of the cholera of the
spring for the Bareilly District; the trath being, that the spring cholera was confined to the
area of spring influences from the east. His general deduction (p. 100 of his report) has
been already quoted in the introduction to this chapter,

In the following sentence Jameson expresses what I conclude to be the truth, that the
agency of the winds directs and limits the invasion of cholera :—

W In U India the air, being less corrupt than that of the Lower Provinces, which were
unguestionably the primary seat and semi of the disease, required for the produetion
of the epidemic an admixture of the more vitiated currents which were borne along by the
winds. In this view of the case, the agency of the wind, setting aside the effect of its
dampness, must be held to have been purely mechanical.”*

i effects of east winds in the dry season as influencing epidemic
SRS e disease. His experience is of the G ic Provinces and

Cavnpore. He thus characterises an epidemic season :—* Frequent falls of rmin in the hot
weather, especially with much easterly wind, observation has led me to think are followed by
disease in the Upper Provinees."t

He indicates very clearly the three seasons of the prevalence of cholera; the third is ewi-
dently noted from his long experience of the Behar Provinees, where eholera may be found in
any year in November, as m 1856 and 1857. * Cholera is most prevalent (in the spri
months) ingea.rx when the weather is unseasonable by frequent and eocoling showers
hy intense heat (indicating east wind). In the rains, again, I have seen it when there has
been a long interval without good soaking falls. A third period when I have i 5 but
more ravely, seen outhbreaks, is after the rains are over, and when the cool nights and 7
dews denote the approach of the cold season.”

He suggests the geographical and aerial diffusion of epidemic cholera, taking as his
the converse of the phenomenon which fixed Jameson's attention, namely, the inability of
cholera to pass in the Doab from west to east; Jameson noting its inability to pass from east to

Mackinnon recognizes the truth thus :—
 There will be some to say that to Delhi (in 1856) cholers has been conveyed from
by human intercourse, and no doubt the believers in this manner of diffusion will find iﬁ:
they consider proof in the undoubted fact that travellers arrive daily at Delhi from But
so they do at Cawnpore and ntherphuuﬁngmiufﬁgm- Then why does not the disease
travel as commonly i that direction also ¥ "'}
All writerz on the cholera of this Presidency have been similarly impressed with the essen-
b tial connexion between aerial influences mdthﬁtﬁ:num
3 of cholera. Strachey writes :— Observers in the North-
Western Provinces and Punjab noting the similarity, we might almost sy identity, of the

* Report p. 101. L
+ Alresdy quoted st s
1 Iﬂhn{h‘nh. lﬂa: e 133,



















a4 GENERAL OBSERVATIONS REGARDING THE DURATION OF THE EPILEMIC [Section I.

invasion of the fifteen-year period) should have had its existence onged up to 1369,
Upto the date at which I write,* the cholera of 1865 has been repressed in a wonderful manner,
comeidently, I believe, with the entire failure of the monsoon over Upper India, and
the continued prevalence, azin 15860, of hot westerly winds ; and subsequent events and the his-
tory of epidemic cholera in the spving of 1869, have shown, that 1 was in error in suggesting
that the cholera which was in 1865 in vitality and epidemie vigour on the sonthern epidemic
highway, and which invaded Nagpore in a\rr':l 1868, struck Bombay in October, and in De-
cember was epidemie from Bombay to Malwa, was possibly derived from the materies of the
epidemie of [5G0+

It will, I think, be found, that the duration in time, normal for an epidemic invading
Upper India, is four years. The epidemic of 1817, invading from the south of the Jumna in

May 1518, survived until 1520, with a continuons history of reproduction in cach year up to
the date of extinetion ; this was a four-year epidemie, a to the epidemics of 1556-58 and
1560-62. The probability is, that if we could trace with accuracy, many of the

intervening epidemics wonld be found to have the same range in time,  And this must not be
forgotten, that it is not necessarily the year of invasion that iz the vigible year of maximum.
Distribution in force may oceur under conditions so unfavorable that the presence of the
invading cholera may searcely call for remark at the time ; the invasion of the western division
of the epidemic area of November 1866, was an example of this. The maximum of manifest-
ation of the cholera of 1855-58 was in 1556 ; the maximum of the epidemic of 18589-62 was
in 1861 ; the maximum of the epidemic of 1868-00 was in 1864 1865 in the ince
of chief distribution ; and the maximum of the epidemic of 1566-65 was in 1367, fﬂt
Umballa cholera of September 1552, oceurred in the third year of the mamifestation of the
invading epidemic of 1550,
In the absence of very precise and complete data, I prefer to adhere to the events of re-
A eent years. It is nob unlikely that difficalty may arise in
e e M tracing even the current events in the fature as in the past, for
phepomens of TeIRvEIG0. iz oy L
it iz probable, that in very favorable cholera seasons, the
life-period of an epidemie, the cholera of one natural provinee may be reinforced the
legitimate channel from another provinee, and the phenomenon of reinvasion exhibited, while
the cholera invading on the separate occagions, is truly only a portion of the materies of one
epidemic. Another cireumstanee which I regand a8 also likely to occasion obseurity in studyi
the regularity of the succession of epidemics is, that invading cholera may be thrown off
different avens of the endemic field, and that henee intercurrent invasions show themselves,
and the phenomenon of an invasion ocowrring regularly every fourth or year may be
obscured by the mixing of separately invading epidemics. The great Gangetic cholera of
18568, lost to us in the North-West, was, [ think, an epidemic of the elass to which T refer;
could its course be traced, I believe it would be found to be the origin of the invading epidemic
of Western Indin of 1554, which I have traced invading from the south-west as far as to the
north-western limit of the province of the south-west monsoon proper, and which struck
Bombay Island in October 1833,

It is wpon the trets which T have called [?Iﬁdemic highways, lying the one to the
south of the north-western desert, the other, to the south of the Vindhya, that T sheuld
regrard it as most casy {o trace the recurrence of invasion, as being less liable to the vicissitudes
of monsoon agencies than the regions in which these influences terminate, The monsoon
of 1560 reached exactly to the Jumnas, and this fact constituted the districts lying to the south
and to the north, for the season, two truly distinet natural provinees—the muthﬂr%r marked bﬁ
the presence of cholera, the northerly by its absence. From the southerly, the cholera of 186
advanced westwards into Scinde in the same scason. And this is only one illustration out of
many, which shows, that it is not through the Pumjal that influcnees travelling to the
west procecd as the rule, but along the northern highway ; and hence I should trust to tracing
back mvasion from India not through the Punjab so muoch as throegh Scinde and Rajpootana.

It is remarkable how from o few digjointed facts, apparently relating to events having no

A1 et o, Tatural sequence, the history of an invading epidemic of

S bt el cholera in the last century eam be shown to have been the
PUES TR By same a8 in the present day. J
In 1781, cholera was epidemic over the entire south-cast of the , anid 17 said to

have eut off 700 men of a force marching towards the East Coast in March of that year. That
it was widely extended we know from the quotation which follows, 1t is from a letter from the
Government of India to the Board of Directors concerning the unfortunate event, dated 27th
April 1781 :—* The disease has not been confined to the conntry near Ganjam. It afterwards
found its way to Caleutta, and after affecting the inhabitants so as to occasion a
mortality during the period of a fortnight, it is now generally abated, and is pursuing its
eourse to the northward.”

* Written in Scptember 1868
t In writing of the history of this cholem of 1868 in the chopter which follows, T bave not adopled the epinisn
exprossnl im a previeus chapter of this mﬂ? that the eholera of the Contral Provinees of 16868
;u mmmh;m thi mtaﬁuoftheepiﬂunhngllhﬁf?. hinen tried hﬁ. that there {3 season to fer that this
] & new omanation, o ine om sonthern . iy
il s oo ppearing highway, riprelled by 1668
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96 STUDY AS A TYPE oF THE EPIDEMIC oF 1817.20, [Section I.

9th April at Jubbulpore, and suffered severely from it during the remainder of the month.
le‘nre the arrival of this force cholera had been raging in Jubbulpore for several weeks”
p. 90).

This affords proof of the advanee of this revitalized cholera, with a front of at least 300
miles, from north to south, within the ten days preceding the last mentioned cutbreak. Within
a month, the entire epidemic belt across the continent was oecupied.

(P. 19). * Tt is quitecortain that, after ring in this quarter (Bundeleund) in November

. 1817, the epridemic now took a decidedly south-westerly direc-
-:-In:Wwﬁm Hoa:of teaiepaing: . Hom; i nﬁerbeinmteﬂ along the beds of the principal
j rivers and great to almost every town and of
Bundelcund and Saugor, was successively communicated to the provinces of Berar, Malwa, and
Khandeish, and ly to almost every portion of the Deccan. * * ¥ Tt repched 3&1 in
the end of March (1818). * * * Wenow find it proceeding in a westerly direction to Lohargaon,
Hatta and Saugor,in which neighbourhood it remained with great viralence from the beginning
of April till the middle of May. * * * From Saugor the virus diverged in two dircetions—one
gtream took a mﬂhml{ course to Nagpors, the other went south-west through Bhelsa and
Bhopal to Onjein. * * * 1f was at Oujein on the Bth May, and at Mehidpore on the 12¢h.
Thence Jameson continues to trace the southerly stream through Jubbulpore and the plains of
Nag towards Bombay.
ing back now, we do not associate the Jublmlpore cholera of 9th April 1515 with the
March cholera of Banda, and we do not see it as a sequence, beeause cholera appeared in Bundel-
cund in Mareh, Jubbulpore in April, and in Sangor in May, that the cholera of Bundeleund
became the cholera of Saugor. The facts are precisely the same as in modern times, but we
trace the cholera moving in the spring from east to west, and not from north-east to south-
west. The appearance of the eurve is, no doubt, often a true phenomenon ; but it is due to the
lif.ut of the climatology of the extreme south, differing very widely from that of Central India
r.
mp;n Western Malwa, we find that Mhow was reached on the 4th May, Oujein on the 9th
R May, and Mehidpore on the 12th (p. 20). ese stations
The Spring Cholera of 1818 reachid  Jjo within 200 miles of the western coast, and are the last
Eﬁiﬁﬂ“ﬁiﬁ'ﬁﬂ;ﬂﬂ;ﬁm““ gtations of our Presidency which are under observation.
By the end of May, Berar was covered, and the
District, in the valley of the Nerbudda, had been wﬂuﬁied gome weeks i . This carries
us up to the limits of our Presidency. What is chiefly to be nobed, is, the enormous arvea
coverad in these six weeks, extending from the Himalayas to Guzerat, and sivetching, as well,
uninterruptedly from the north to the somth of the Presidency. The facts of this spring
advance of the cholers of 1518 effeetually push aside the constantly reiterated error that the
advanee from east to west was in the teeth of the monzoon. ‘The epidemic leap oeeurred nearly
two months before the setting in of the monsoon, and the same cholers when revitalised or
reinvigorated in the menzoon seazon, was mistaken for a cholera of invagion. Jameson, in
of the meteorology of May 1818, says, that from the 8th to the 27th the winds were i
wezterly. It may be inferved that previous to the Sth, they were from the oppesite direction ;
and speaking of the re-attack at Oujein on 22nd March 1819, he says (p. 136) that the
appearance of siekness was here preceded by exactly the same atmospherical phenomena as in
almost every part of India, namely, easferly winds, very hot days, and great variations of
temperature between day and night.

From Oude eastward, the ::_w_ngeﬂ Valley had also been filled ﬁtah :'e.'n:&ta]ined dm';ll{u:

2ol : p. 82) —Cholera reappeared in ¥ gpread wi
e ek U e extreme virulenee over the whole district of Tirhoot.” * #

Jonnpore, Sultanpore, Goruckpore, Oude, ol?mbﬂ!, and
Lucknow were successively attacked m April and May. In the end .I'I.gl]j the
inhabitants of Gornckpore suffered so greatly that they quitted the city and sought for safety
in the adjoining villages and groves.”

While cholers was thus epidemic from Bundelound to Western Malwa, there was no ex-

4 tension of cholera from Oude, Cawnpore, and Banda into Agra,

Wostorn Limit in iﬂ"‘ E""‘ of the  Myerut, or Rohileund, lying immediately to the west, It was

mﬂmghm the sme % Jate in May when Eta was reached (p. 26). Etawal,

Futtehghur, and Muttra seem, in the first week of June, to

have first felt the influcnee of the momsoon cholera which was destined to invade the western
division of the epidemic area in the first week of July. '

In three different places Jameson notices this disinclination of the spring cholera of 1818
to cross the Doab (p. 9];]:—“11111}‘?“1“&;:'155!5 it not in Benares, d, Oude, and the
southern districts of the Doab rage virulently, whilst it red mot in Delhi, nor in Meerut, nor
h]wpm,nnﬂthemmintheirﬁ&nitymt&]ﬂamim set in and the air was loaded with
moisture.””  Again, (p. 25) :— “On the S8th April cholera attacked the city of Cawnpore, the
Cantonments, the Civil Station of Bithoor, and the adjoini villﬁu, and remained in full
force during fifteen or twenty days. But it appeared tﬂanmgww to spread far in that

# This must be poganded a5 a atatement only, not &s o fact; this b the theory of the writer,
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“In the gpring of the present year the epidemic raged extensively in Nagpore and Malwa,
i - and largely afleeted the Nerbudda Foree and the detach-
Beproduced speing cholern of Nag-  yyunts serving in the vicinity of Neemuch in April and May.

e e L On the 5th of the latter month it reached the Saugor Division
of the Army.”

(P. 304). “In July some corps of the Nerbudda Foree suffered considerably, * #*# #

From this month the disease eeased to be ic equally

Monsoas cholers of sune provives. iy the Nerbudda, Sauger, and Rajpootana Divisions,”
The great Meerut outbreak began on Sth August (pp. 300 to 318). (P. 318): “Nearly
il R s asll E.L tllrja:lm lléime Eben it broke mltﬂ.n aﬁrnttth;l_ i
e B . itsellf in Kumaon, at Bareilly, and o oradabad
e b £ ownl e s Forrial i W el T vl MR
on the 10th August. * * The disorder showed itself at Kurnaul on the 10th August, and
wholly disappeared in September. * * *  From Kumnaul the discase spread in the direction of
Loodianah, but as in the former year died away before mchini:ha.t station.” The direction
of this cholera was probably towards Ferozepore and Lahore, ving, as usnal, the Jullundur
Doab and its vicinity unoccupied. At the very close of the reproduction, on the 2nd October
Devrah Dhoon was entered :  * Although it remained only three days in the wvalley it wor
fearful desolation during its etay.” 1t ie stated that the Sirmoeor Goorkha Battalion lost
seventy-four men, and seventy-three women and children.
last anthentic information we have of the cholera of 1817-20 is mw
4 A cholera of 1820, Jamezon's narrative end= with her
L °f 1820 parallel o 1819, anid we know only in a general way that 1820 was
. ) a year recognised by tradition as a great cholera year
in the extreme north of India. In the records of the Medical Department we find mention
made of the outhreak of Hurndwar, and am the escort on duty at Hordwar, of the cholera
of Kurnael City and Cantonment (3th to Eg}n]f May), and of the Goorkhas at Subathoo
(3rd May 1520). This was, no doubt, a cholera answering with ﬁ&mmiaim to our
cholera of 158568 and 1862, marking the winding up of the o f& i 1855 and 1808; in
both years aggravated and uniwmﬂ in the area affected, and Eéﬂd in the year following.

I need not repeat that T maintain the parallel of the epidemics of 1855-58 and 1859-82

F Ve with that of the epidemic of 1817-20 to he perfect, and those
mlﬁ??ﬁ“&?&'ﬁﬁﬁ?ﬁfﬁﬁ of 1863 and 1566 to make up between them a ganﬁp’i;y and
recunt Himsa i perfoct, history also identical, although necessarily distrd over

the life period of two epidemies,

The general identity of the events of the intervening epidemics may in most cases

: be eatisfactorily read, allowing due weizht for the prepond-
o e e ans vetween tho%2  erange to the south, or to the north and north-west, of different
. epidemics not having the general or double distribution of the
universal and typical epidemic. We must not expect now, however, to go back and read with
perfect aceuracy o history in which accurate statistical data are wanting; and the difficulty is
the greater sinee the written record is a mere casual notice of local experience. The wonder is
to how great an extent these isolated narratives fall in and take their place, and prove to he
the indices of general facts from which we can generalize on the homologies of epidemics which
have almost been forgotien.

It is from the want of the recond of faets that the ehief difficulty arises in trying to elu-
cidate the history of successive epidemics. Had the history of each been written even in a cur-
gory manner, we could now have placed the facts in position, as we have done thoese of this perfect
record of the events of 1817-20. As matters stand, we are compelled to gragp the outlines only,
and we are fortunate in having even these to fall back upon.  From 1526 onwards, the statistical
data have heen kept in such a form and so perfectly, that I have been able to construct the
tables which follow ;* and these are most valuable, not only as connecting into a chain the
cholera history of 1826-G8, but also as showing the aspects of cholera in relation to the soldier
in former years in contrast to those of modern times.

I have tried to trace the periodicity of the recurring epidemics, and the chain can, 1 think,

Unrecorded Epidemic of 1821.23, be constructed from the different links which T have been

A able to bring . There iz ome epidemic missing,

between the epidemic of 1817-20 and that which commenced in 1526, That this was
i'gglmally_mprmehtﬁﬂ is certain, but of its history in Upper India nothing can now be traced,

he statistical tables of the Madras Army do not assist in making its history elearer. Many
will say, that the cholera of 1821, whi-u{ followed the route of the Persian Gulf into Syri
and MPMQ}n;, leaving Ewvpt untouched, was the cholera of 1817-19. I do not think so.
reinvasion v a cholera of great power in 1521 ( Corbyn on Cholera, p. p. 90 to
indicates to me a fresh epidemic on the muihﬂ highway, aiﬂ in ij:r!:e far off oba&a-f of lsﬂmai’
Laodicea and Antioch and the shores of the Mediterranean, I see the termination of the
epidemic journey on this highway, in 1821; while in the cholera of the same year
progressing through Upper Scinde into Persia and the provinees of the Caspian, I see the
termination of the n n limb of the same epidemic.

# Thesee appeur as an Appendiz.,
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102 CHOLERA OF 1833-34 1% THE CENTRAL PROVINCES AXD WESTERN IXDIA. [ Bection I.

different, crops were t.lmmb_jr_muly de:sta'nred, and the price of gﬂi!l excecded anything in the
memory of any person living., This was & by starvation among the lower order of
natives, ticularly in those districts llﬂcrdenng on the desert, where hundreds sre reported to
have died of want, others to have gold their children, while some are stated to have devoured
their own offspring. Thirteen cases of cholers have been admitted in the hospital of Her
Majesty’s 31st Regiment, of which two proved fatal. These were generally very severe cases,
and almost all were incorrigible drankards.”

In the note Elunﬂl below, 15833 iz noted as o t cholera year in the i

In 1834, cholera was rencewed generally over the west ; for we find cholera in the Jail
Table of 1854 noted at Banda, Humeerpore, Mynpoorie, Agra, Delhi, Goorgaon, and Bolundshuhur,
a tract from which cholera disa in 1845, This cholera seems to have been more severely
felt at Muttra than elsewhere, i E;ll!minmdin Surgeon writes :— “ About the middle of
July cholera made its appearance in the city of Muttra and carried off great numbers ; at one
time twenty and thirty were reported to have died daily.” * #* ¢ From the 14th to the 22nd
Awgrust it prevailed among the Europeans of the Artillery, and eight of the worst cases
terminated fatally.” : -

Not a single cholera death is found among the prisoners of the Central Provinces during
the year 1835, Bearcely any jail, however, escaped in the two previous years, although no
joil suffered severely.”

Cholera Deaths of the Prison Popnlation of the Central Provinces, 1835 and 1834,

1833, 1834,
Jubbulpore i wei 1 4
Nursingpore b
!iﬂﬂhllllgﬂtﬂ] s o 2
Mundlasiv i o wen 4
Baitool s 1 vie
Seonee ] yar
Saugor s i (i
These figures are truly representative of chelera in the Nerbudda Valley and Sangor Dis-
trict in thess . In the report of the Superintending Surgeon for 1833 we read :—
“ Cholera epidemically at Hoshungabad after having appeared some time previously in
the neighbouring villages. Of fifty-one cases treated forty-one recovered, and seventy or eighty
deaths were returned by the Kotwal of who had not wndergone treatment.” He adds,

i Sguth of Heshungabad the village inhabitants avoid communieating with each other when the
disease is present ; and few attended the late fair at Hoshungabad for fear of contracting the
disense by association with those who had come from diseased towne.”

In the spring of 1884 cholera was extensively reproduced all through these provinees, The
Superintending Surgeon of Saugor writes, dating 9th June :— Eleven fatal eases oceurred
among the troops during the month of May from cholera. The disease during this period has
been raging throughout this high table land with greater severity than it has been known to do
for many yearz past; and not less tham two hundred have died in and around the town
of Sangor. The Medieal Officer of Seonee states, that one thousand have died of it at
Mundla on the banks of the Nerbudda. In the neighbonrhood of Bhilsa, reports state that
the roads have been nearly impassable from the putridity of the numerous bodies. Some of the
deaths have heen vsrrhynsudﬂen, as only two or three hours elapsed from the first attack when the
death took place. whale country is in such dreadful state of aridity that it is impossible any
marsh minsma can be prodoced.” T should doubt the correctness of an ohservation made in
this report, that the winds were steadily from the north-west; we know the history of the
invasion of the Sangor District in May in many succeeding epidemics, and it is opposed to the
statement here made. The veport from the adjoining Circle of the same month, tells us, that
the winds were from the west or south-west,

The following is an extract of a letter from the Superintending Surgeon, Neemuch
Divizion, dated 14th June 1834 ;—

“ Throughout the month of May cholern prevailed cxtensively over the country and
cansed great mortality, At Neemuch the wind blew stromgly &nmthewutormg-wenﬁ,
and from the 12th it became humid, as if roin had fallen in the vicinity. On the 5th
May five persons were seized with the disease and died in the bazar of the 3rd Local Horse.
On the Elist-, the day following the Mohuwrrum, it attacked about sixty people in the
Sudder Bazar of this station; the Mussulman population chiefly suffered, peﬂﬂnll from the
previens exposure to the weather during the Mohurrum. On the 23nd, some severe
oecwrred at Neemuch in the men of the 2nd Cavalry on the right of the lines, and those
of the Foot Artillery on the left, whilst the 51st and G1st Regiments ocenpying the intermediate
Iimes were unmolested by it.  About that date it attacked also the grass-cutters of the 2nd Cavalry
a#t Barowh, fifteen miles distant ; three were brought into hospital and recovered ; medical assistance
wis sent to the others ; of fifteen who had been attacked four died. Up to the st of June twelve
E of regular corps have been admitted into hospital, of whom six died. OFf the inhabitants
of the Sudder anﬂr];.egimenﬁul:ﬂnzmwith other camp followers, the number of deaths from
this disease amounts to seventy-two. Bince the 1st instant none have occurred; only two or
three very mild cases were brought to hospital ten days ago, and now I indulge the hope
that the disease has left this cantonment. I regret to notice that some cases of cholera have
seurred at Mhow, five baving been among the European Artillery, up to the 3rd instant.”



















108 I¥DICES OF THE DURATION AND DISTRIBUTION OF THE EFIDEMIC oF 1840-44. [Section L.

 Mhe following dates of the prevalence of this epidemic in Europe are noted in Webl’s Patho-
logia, p. XLVIIL, as given by the Editor of the Madras Journal—1450, 14585, 1506, 1517,
1528, 1551, 1652, 1660, 1666, 1675, 1740, 1760, 1755, 1768, 1781,

We have cvidenee of the fact of a discase singularly resembling cholera having been
epidemic in Scotland forty years before the carlicst of the dates quoted. In Chambers’
Llguestic Annals, there is the following notice, taken from an early chronicle, regarding the
sickness of 1439 —The wame-ilf was so violent, that there died mae that year than ever
there died, owther in pestilence, or yet in any other sickness in Scotland. That samen year
the pestilence came in Scotlond, and began at Dumfrics, and it was callit the Pestifence bof
Mercy, for there took it nane that ever recoverit, but they died within twenty-four hours.”

The year 1846 winds up a series of cholera years during which two epidemics seem to

have played out their parts in this Presi *.  The first was the cholera
dunds, Chotr o toinir. (PN Emﬁl.“m of 1840, invading in the spring of 1841, and
last heard of in the high Punjab and Cabul as the great cholera of 1844 ; but that this cholera
was reinforeed from behind, or vather suceeeded by, a fresh invasion of enormous power, which
hesame the epidemic of 1845-46, is not doubtfal, and we should renson on o fallacy were we
to attempt to recognise in the cholers of this period the cholera of o gingle invasion.

I shall hest follow out the history of these two distinet epidemics by going at once to the
gate of exit from our Presidency, and showing the fact of the exit of the first, before the second
epidemic had mingled with that preceding it. It iz very essential that there should be no mis-
understanding of the epidemics of these years. They present a very difficalt problem, and one
which only the mest intimate acquaintance with the epidemiology of cholera can solve. Being
liable to misinterpretation, the facts have been over and over again misin Those
who trace cholera as an olject wandering about, not knowing how to shape its course unless
guided by the selection of the human pabulum, have traced the cholera of these years from
place to place, and so tracing it in what they imagine to be a y have superimposed qm
the alleged facts theories contrary to all preceding and to all subsequent eTﬂmee.
theories are wrong, and as T read them, the facts do not adapt themselves to the theories.

I take Ajmere as the index station, knowing that every epidemic that has ever touched

the North-Western Provinees has found its way along the n epidemie highway on its
road to Central Asia, to this point. Dr. Ewart tells us, that in May 1843, the Bheel
Corps at Kherwarrah was strack for the first time, and that 112 men were with

cholera, of whom twenty-nine died. He quotes from Dr. Bowhill’s report the following :—

““In thie year the mortality was so fearfully high among the surrounding tion, that on the
@ m

fifth day afier the appearance of the cholera, so horror struck were th itants at its fearful
inerease, that they, :Iemiin.?' alike the dying and the dead, fled to the jungles. The same cholera
Thad been committing fearful ravages in the country lying north-west of this at least a month
before it showed itself in our neighbonrhood. On the day of its appearance in cantonments the
wind suddenly ehanged from south-west to an easterly direction, accompanied by a very dense
mist, and before evening seven men had been attacked, who all died. Pﬁ continued to prevail,
though not so viralently, till the 25th, when it disappeared as suddenly as it came among us.*

Thiz cholera of the distriets north-west of Ajmere of April, follo all modorn parallels,
must have been distributed between September and November of 1842, 1t is the tive
of the same cholers which 1 have trmeed revitalised in April 1857, April 1861, April 1867
in Bhurtpore and Jeypore, and the same as the May cholera of Umballa, Meerut, and the
districts west of Delhi. Amnd here is the continuation of the parallel; as furnished by our
jail population, which shows that the revitalization was universal over the western province, and
was not confined to the western extension into Rajpootana only :—

Ixvamize Cnoners or 1543,
Jeids :y" Agra, Hml!, and Sirdind,

Aparmeions Feon CEOLERL IN Eu0S Wowss.
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western province, The European Regiments at Kurnaul lost eight men between June and
tember.

In the east, every station Euﬁ'md 1&1 1842. Among the Native Troops, Banda shows
: i tirteen deaths; Cawnpore eight, in five different eorps;
oo i'f S Lucknow five; Allaha five;; *Miml.pme six ;
thirty-five ; and Dinapore forty-five.
From March until July, the veport of the Superintending Surgeon of Dinapore is one de-
plovable record of cholera and its malignaney, as the following table shows :—

Adwissigns and Deaths from Cholera, Dinapore Circle, March fo July 1843,

1842, 1 Hutive Trospa, Faropesn Troape. Priwsom,
March ... a e | Admitted 14, died 5 i Admitted &3, died 11
April ., wo | Admitted 18, died 8| Admitted 10, died 3| Admitted 120, died 38
May ... aes o | Admitted ¥ died 4 Admitted 2, died 0 Admitbed 245, died 88
June ., as wo | Admitted 20, died 16 | Admitted 5, died 4 | Admitted P divd 44
July s oo | Admitted 6, died 3 : Admitted 7. died 8 | Admitted 140, died 57

Following this cholera up the valley of the Ganges, we find that the Chunar Garrizon had
thirty cases, of which twenty-one were fatal, between 4th April and 7th May. During the
monsoon reproduction, the Superintending Surgeon writes from Cawnpore, that between the lst
and 13th August, thirty-nine European soldiers had died, besides women and childven ; and
writing again on 2nd September, Le reports twenty-seven deaths out of forty-five admissions.

In the south, from May to Sepmhe;, this;;gge]chulﬂal re;ailad. In qurﬁwﬂm;hm-

5 po rom Jubbulpore, Hoshungabad, an . in
Cholera of 1843 in the outh.  f e from Jubbulpore and Seonce. In July, cholers again
appeared at Saugor ; ninety-fwo eases and forty-one deaths were reported among the inhabitants.
In Angust and i the beginning of September, the troops at Sangor were ; the Battery
(European) lost five men, the Native Begiments eight men, and the jail ten prisoners.

But this cholera, both in the cast and south, was a second-vear cholera. It was in 1841
that the actual exit of the epidemic occurred, and finding, as I do, the minimum or extinetion
of this cholera in the sonth and west of our Presidency in 1844, I can without hesitation
refer the epidemie of 1545 and 1846, dead in 1848, {0 a fresh souree, and not to the
endemie cholera of 1840 or {0 the invading chelera of 1541, .

The invasion of 1541 was well marked. Terrible boat outbreaks among the Native Regi-

Chalera of 1841 ments moving on the Ganges between Dacea and Dinapor
: oceurred in March. The 32nd Native Infantry was on
the 3rd March, and at the time the Medical Officer wrote, between 150 and 170 men of the
fleet had died. The 15th Native Infantry had forty-three deaths in the end of March and
the beginning of April, on the river near Rampore Beauleah. Next, as usual, we find the
cholera brimming over the Hazareebaugh plateau. Her Majesty’s 62nd Regiment had
nine admissions and three deaths after 19th March. Dinapore Cantonment is next attacked ;
in March and April, the 21st Fusiliers had twenty-three cases and ten deaths, and in May,
twenty-nine cases and twenty-one deaths. Up to June, cholera was general both in EH
and cantonments, Cases are noted up to June in Hazareebangh ; and at the same time
disappeared in the 21st Regiment. 1In the Tirhoot Jail alone, there were in April ninety-five
admissions and fifty-one deaths; and in May, eighty-nine admissions and forty-nine deaths.
No jail of the Ganges Valley ezcaped in 1841,  From Ca eastwards, every jail had cholera,
althoughin no great severity ; the weight of the epidemie fell further to the east.

From Behar south as far as the Bay of Bengal the country was covered by a sheet of
nholem, az 1z wndicated i the Jail Tables. Has.amehnugh Juil gave seven deaths, and Ranchee
Jail six; at Chyebassa, the detachment of the Ramghur Battalion lost eight men between the
5th and 21st June; and the jails of Cuttack, Balasore, and Pooree give respectively sixty-twao,
twenty-four, and twenty-three fatal cases among their prisoners, y

Simultanecusly, occurs the march :1]::3 the southern highway, through Jubbulpore and

Cholors of 186 ou tho ssthem,  SINEO% AR throogh the Nagporo Frovinos o Mudris &nt

Bt Bombay. At Saugor, as at Agra, the suecession of this
idemie highway. .
_W c il idemic to that of 1837 ie distinctly recognized. The
intending Surgeon writes :—“At the elose of the menth of June the epidemic cholera invaded

the Saugor District. The total of eases treated during the month of July did not exceed $02,
of which 289 were eured and 102 died. * * * The epid.emic of the prezent year has thus been
Erh'_lt:ulnv.ﬂ:jr mild as eompared with that of 1537, in which so many as sixty-eight died n one

v in the town of Sangor alone, and in the single month of July 812, * # % Cholera is said
to be declining at Jubbulpore since the close of the last month.” It is not until 1844 that
this cholera entirely disappears, taking the jail population as the index,
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Jones, Her Majesty's 29th Regiment, died on 27th May 1845, and Private Lockwood, of the
10th Regiment, on 19th July, in anticipation of the outbreak. At the very same date in May,
1 find the Superintending Surgeon of the Sangor Division m%art:i.ng the death from cholera
of the Adjutant of the Bundeleund Legion at Jhansie on 22nd May. The very lightness of
the wvisitation of Agra is, to my mind, s proof of the fact of ils ocenrrence ; had it oceurved as
usual about the 20th May in place of in March and April, we know what the result would
have been.,  Searcely a trace of cholera would have reached the Punjab or Meerat before the first
week of July, but in the intervening six wecks cholera would have seated itsell in the
District, snd would have raged with a virnlence equal to that of 1856 of the same six weeks.
The passing on of this spring cholera without localisation, was followed by the ordinary results,
namely, sparse distribution of cholera in May, and powerful revitalisation ecoincident with the
setting in of theraimzs. The phase of distribution at the two sensons is different.  The distribation
of the spring in the western division, s for example that of May 1885, 15 not traceable, exeepi
when carefully and statistically surveyed; but it is true nevertheless, as is evinced by the fact
that it is provineially reprodueed when the meist vehicle iz given to it with the setting inof the
monzoon, The other phase, that of the monsoon, as of 1856 and 1861, shows epidemie advanee in
the game vehicle which wounld revitalise n spring distributed cholera.  Ineither ease the provinee
18 eoversd as a provinee, anid we do not say that cholera has travelled here or has travelled
there within the provinee, because we know that to say o is to make use of an ion which
is essentially incorrect.  When, in 1867, for example, we find cholera at Mooltan in May and at
Meerut in September, we know both to be one and the same cholera, but we do not say that
chalera travelled from Mooltan to Meerut., And yet this 18 exaetly what has been done wath
regard to the cholera of 1545; and the cholera of Sukkur and ; ia asserted to have
marched against the monsoon until it reached sueoessively Umballa and Meerut.

The faet of cholera having in Novembor 1866 over Agra almost as an aora, and
oceupied the provinee over which it was so powerfully redeveloped in the spring and monscon
of 1867, and of Agra having been nearly exempted in 1867, when every station and district:
te the north and north-west was eovered, is quite an illustration in point. It is this limitation
in distribution, due to the absence of influences which COITY O an invalding cholera, which T
have spoken of as an ideal wall against which cholera is thrown, and behind which it falls thick
in consequence of repression in space ; when the wall is absent the chanees of loealisation are
m.;n]mmtiwly small, for the missm becomes diffusely spread in place of being precipitated in
YOJLLITe.

Why did cholera appear first at Sukkur before appearing in Rohilennd and the east of the
Panjab ? Note, that it was on the 15th June in 1845 that thiz Seinde cholera broke out, and
that it was on the evening of the 14th June in 1546 that the Scinde cholera of Kurrachee
made its outburst, and the reason becomes apparent, It was because this station lay within
the provinee of the south-west monzoon proper, under monzoon influences which do not reach to
the Punjab stations ; it was, as usual, in the first week of July, and under monsoon influences
from the east, that the general provineial manifestation in  Meerut, Rohileand, and the Punjab
bugran to show itself.

This is the explanation which 1 give of this great cholera, and T believe it to be the correct
one, namely, that the history of this period comprehends the facts of two distinet epidemics—
the one, invading in 1541 :unm:ir dead in 1844, having its maximum in the epidemic area in 1843 ;
the other, mmmﬂu:{ng its invasion m 15844 a :]y"ml; out 1n 1847, known genm:ll] a3 the
great cholera of the i,'mm 15845 and 1846, Granting that the explanation is incorrect, the
alternative docs not lic in aceepting as a fact the march of this cholera from Cabul to Meerut ;
no one holding generalisations founded on the history of eholera a2 an epidemic in India can
subseribe o such a theory, and ;gc‘ncm]imt.ﬁ‘ma based on the mm[:liun of this as a fact must
of necessity be valucless. The alternative lies in conceiving the invading cholera of 1843 to
have been repressed from powerful manifestation during 1844, and to have revived in foree with
the altered meteorology of 1843 ; to have been, in fact, a powerful third year cholera, such as
the history of our time shows 1858 and 1862 to have been in the same province; and as
following the Agra cpidemic of 1843, as the cholera of these years followed the Agra cholers
of 1856 and 1860. It is also right that I should remark that there is a great want of
systematised information regarding the medical history of these years, and beyond the mere
statistical data ne cxplanations arve given in the retorns.

The period between the death of the epidemic of 1846 and the appearance of the

SRR L great epidemic of 1556 had also apparently two  epidemics
inclnded within it. .

The end of the epidemic period wae in 1854, when the province of the south-west monsoon
proper was covered, exactly as in 1846, In 1853 we find a powerful body of cholera over the
east, and invading also in the south. But this was supplementary to a previous epidemic
which appeaved on the southern ?dmiu highway in 1549 and 1800, was distributed over
Northern India in 1851, and died off in 1852, The last notable outbreak in connexion with the
epidemic invasion was the great Umballa outbreak of September 1552, and after this date
the provincial area comprehending Central India Proper, Agra, Meerut, Kohileund, and the
Punjab, wes free from cholera up to the invasion of May and July 1556.
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seemed to appear at the same time in all parts of the district, and subsided as suddenly without
any particular progrese”

Jubbulpore,~* Cholera first appeared on the Tth June in the gang of prisoners at work at
Moorwarrah, fifty-seven miles east of Jub re. Thirty-two cases amd seventeen deaths
oecurred,  In June two cases occurred in the jail hogpital, and in July seven. ITn August it.r;l‘gm:l
with the greatest violemce.” Thirty cases and twenty deaths oecurred in the Jubbulpore Jail.

In the same j);:ur this cholera covered the west of India ; it is found invading Malwa, and as
far u%urﬂﬂ"um‘g, mda,]}&!m.h h&;ﬂl Emh]r Iizreapmmdc i here : in inlmsﬂﬂﬂﬁ

opwing paragra) a rt by & iy eon of Nimar, 1st m

1861, shows the pmﬁlminlpdistrihutm the mul.h-wnaﬁu:!"agth the monsoon of that . He
writes :—* Cholera first broke out in the southern part of the province bordering on ﬂ’;ﬂe‘is‘h}
where is gituated the large city of Boorhanpore. Then it continned extending in the direetion
of the Nerbudda, and spreading forth east and west, It has not concentrated its virulence
within a limit. Villages in the interior as well as those on each bank of the river have been
equally atlacked ; nor has the Vindhya range proved a barrier to the progress of the disease,
a5 the contonment of Mhow and the city of Indore have not escaped.™

This is the parent of the cholera of in and Europe of 1851-54, Tt was in July 184l

i that eholera began 1o spresd along the Persian Gulf, and within
thcfid;“:“f;ﬁmﬂ:k“'“ beyond  ghree months the whele of the south of Persia was i
oy - This was the Persian cholern of 1851 and 1852, But again,
cholera appeared in the very month in which T have shown Bombay to have become reaffected
by our Gangetic cholera of the same vear, namely, October 1853, In the report of the
Constantinople Conference we read (Indian edition, p. 318) :—“On the 19th October 1853,
the Inspector announeed that cholera had reached Bassorah, imported eid Mohammerah. The
troops of the Shah ravaged by cholers spread themselves, and disseminated the disease
throughout Persia.®* On the 158th November it passed from Persia vid Bassorah to Bagdad.™
This, our Gangetic cholera of 1558, is, as I reckon it, the cholera which appeared in the Black
Sea on 16th July 1854, and on the 21st July at Varna. '

The cholers of 1851, derived from our epidemic of Northern India of 1850, had appeared
at Warsaw in July 1852, and in St. Petersburg in October. Mr. Grainger’s report gives the
career in Eastern Europe, up to September 1852, of this cholera, reganding it, and with truth,
a5 the same which in the summer of 1853 made its appearance in England. I regard the
Crimean cholera of 1854.55 as a cholera different from this, and belonging to the epidemic
enceeeding that of Northern Europe of 1852-53. This was the great elmgﬁ of Arabia, which
Palgrave mentions as traditionally remembered, and the same from which Persia became affected
in October 1854, . T

In May 1851, as on the oceasion of all former and subsequent epidemies, we find the

) cholera of 1850 revitalized west of Agra and south of the
B ke 1851.62 in Northers  Jupng, De, Murmy notices its prevalence at Banda, Hattras
i and Allyghur. But it was not until the monsoon of 1851
that thiz same cholern entered Meert, hilrmnﬂ, amd the Pnnjlll. Tt was on the 25th Jﬂ]}'
that the great cholern of the Agra Jail appeared, i which 254 primnam WOre o
whom seventy-three died. In August, Lahore is reported to be suffering from fever and cholera,
the deaths being estimated at from forty to fifty a day, and in the end of the we find it
raging in the Terai. The Sub-Assistant Surgeon, who was deputed to ngee to look
after those attacked, reports that between 25th December and 21st Jan he treated 138
cases, of which seventy-one were fatal, This was followed, as wsual, in April and May of
the year following, 1552, by a general outbresk over Kumaon, when and A
also suffered ; and the last we hear of the epidemicis the great outbreak of Gth Septem
1852 at Umballa, in which seventy-three European soldiers were carried off out of 1
affected by the cholera. At the same time the Goorkha Regiment at Deyrah suffered
But in no other station of Meerut or the Punjab except in Umballa and Deyrah was th
cholera of 1850-52 [elt; individual ecases of cholera only appear in the returns. I
that the strength of the epidemic in these provinees was ifrmkﬂn by the repression of 1850,
For four years after 1852, Northern India remained free from cholera, until the invasion
Py R g a4 §fdthe cpidemie of Iﬁﬁﬁ,m‘l'his.tg;hhlyh&n mﬁuﬁ of all ﬂn:I
: | preceling " Indian epidemics, owed its grea perhaps geographi
demic of 1856 in Northern India. - o vosion.  Although a true invading epidemic in the south,
this limb was weak m comparison to that invading to the north, and it was not until
1868 that it reached Aden. In Oetober 1358, and for mm:r TE&& ﬁwnfls, ﬁhu!ﬂ-;
committed great ravages amongst the tion on both shores of ¢ + It
in the mmegrﬁanthv?:thu Persian Gulf. In 15857, this cholera was general from Jnﬁ':l.lpn'n
to Bombay, as well as throughout our North-Western Provinces.

The following extracts from Amnual Stational Reports relate to the new epidemic of
1860, traversing the southern epidemie route -—

Raepore~* Epidemic cholera visited the station after a lapse of four years. The first

9. Cholers of the early months of admission of this station was on the 22nd March, a sepoy who
1860. Invasion on the southern epi- was on guard ; the next a prisoner. After this,
demic route. simultaneously both in the town and regiment, and twenty to

* This is the theory of the writer,
t Koport oo the Arwy of Indis, Stativs Ados, Vol I, p. 831
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a mile, for cholera was dead, az in 18838, over the western division of the epidemie ares in our
Presidency. Throughout the Punjab, Western Rohileund, Meerut, Agra, Central India, to
a clear bounding limit of the natural cholera provinee of the south-west monsoon proper,
c¢holera had no existence in 1864, unless the three cases below referred to be regarded as true
forerunners of the cholers invading in May 1565.%

Before tracing the cholera of 1864 and 1563 in the south, I shall finish what I have to
say of the cholera of 1865 in the North-Western Provinces,

In the eastern area the fact of the continued prevalence of the cholera is clear enough from
the figures shown in the tables of the year.

Finding the persistenee of cholera in the south-cast also, T feared that the western division
of the epidemic ares would not escape invasion in 1865, In anticipation of this, T addressed
the Sanitary Commissioner, not knowing at the time that what I anticipated had actuall
ocenrred, and that the persistence of the cholerns in the south-east in 15865, had been ﬁﬂweﬁ
by the invasion of the Northern Provinces. Speaking of the cholera of the months of
1865, T wrote :—* Cholera has reappeared also in the jail of Nagpore (where it has been
present from March to June), in Chanda, Belaspore, Bandhara, and Seonce.  Jubbulpore Jail
has also been threatened, and to-day the death of a woman of Her Majesty’s #1st is reported.
I am inclined to regard the fact of the appearance of cholera in so many jails wi
great suspicion, for T have held, and feel inclined to hold, that, under the circumstances, we may
look for 1s progress north and west. Happily this is a cholera in its th:':ﬂ{:u of invasion,
and, should we suffer, next year should see the end of the invagion, unless 1t ﬂu.p]ﬂﬂml!hﬁll
anew. There is another ecircumstance favourable to us, wviz, that however the
epidemic may be when pursuing a normal progress to the west, as this cholera has done and is
doing, the offihoot which may have come into the highwa Iﬂﬂmf to our Presidency may he
but a feeble one, and may possibly be dissipated before mmlin%q ar on its journey northward.
However, T give you my impressions and I do not hesitate to do so ; and 1 make my assertions
without insisting upon their truth dogmatically.”

The anticipations contained in this letter were precisely realised. Between the 12th May
and the end of the month a sparse body of cholern was thrown over the western area, even into
the hills, striking Kussowlie, Eangshnin, and Deyrah. Writing of these sparse ,f ulddres
the Sanitary Commissioner thus :— In regard to the renewal of chelera subsequent to invasion
I have stated that T consider universality of distribution rather than the strength of mdmdtlli
outhreaks a eriterion of the serionsness of an invading cholera. But the eases 1 wrote about
mtnrdn}' seem of o thoroughly sporadic a natore that T doubt the power of the cholera which

alveady invaded to do much mischief; at the sume time if' cases do occur shortly, in whic
we canmot trace distinet continuity with the cholera of the and Morar Districts now in

gress, we shall at least recognise their origin, and regurd their oceurrence as no i
he more powerful body of the same invasion came only as far north as to :

Jhansi, Agra, and Morar, where it beeame the cholera of June, July, and Auvgust 1865, This
cholera was, as T reckoned it would be, dead in 1866, hn

Thiz May cholera of 1563, for the first time since the exit of the epidemic from within
the endemic area invading our Northern Provinces, was the very cholera which was at the
same time eutting off the Mhow Artillery Detachment below the Simrole Ghit in Khandeish
and the pilgrims at Mecea, and which was ravaging the highlands of &lr?mﬂﬂ. k

I have traced it beginning its journey on the southern epidemic highway in June
‘1863 ; the journey was continued in the following u:fm —

The revitalisation in the spring of 1864 showed the epidemic belt covered with cholera
from sea to sea.

The Bombay Gazstfe, in its overland summary of the 28th March 1864, states :—

“The provinces of Central and Western India are suffering from the effects of an out-
break of cholera almost as deadly and widespread as that which, three years ago, ravaged Hin-
dostan.  Letters from most of the Bombay Presidency and adjacent terntories give
sickening aceounts of the tion which this i{urﬁ:lnfesﬁlenm has made in the land. In
Berar and Khandeish the people are dying by the hundreds every day. From Surat we hear
hardly less sad o tale; although “Bombay iteelf iz still comparatively free from cholera,
the districts of the Seuthern Concan have been stricken as llmvﬂt{ as Guzerat.”

¢ monsoon manifestation of this cholern was worse than that of the spring; and
before the end of the year this same cholera was prevailing in Arabia.

We know the exact limits of this cholera of 1864 ; it was the carved line which bounds
the cholera provinee of the south-west. As I have shown, we had not a trace of this cholera
in Northern India in 1864,

The limit was reached alout twenty miles north and east of Sangor, and this limit was not
overstepped by human interccurse. And from this point westward to the sea and southward
to Berar and Khandeish no spot eseaped ; Nursingpore, Nimar, Sangor to the west, Bhopal,
Malwa, and Guzerat, sulfered equally.

- — e - e —— e

* Imour printed refurng three deaths, atiributed to chaler, are shown over this aren in 1564, A ¢ died fn
Uenbialla Juil with symptoms mmch reserabling these of ehalem ; o Sergeantof on un Begiment died at Mocan Mesr
in en after attending an entertainment; and o desth of & sepoy 18 poted st Umritige in Decomber, wie umusan]
w“E hn;tl:;m:mnrnhuhuinthu Punjab. It mmy be doubeed whether any of thoee thret chsts was »
[ L] Iﬂ-lﬂ.
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conelude. The different routes—through Central Africa, through Arabia and pt, throngh
Syria and Asia Minor, and through the provinces of Russia, seem each to be - selocted
by different epidemics, and as long as the theory is held to, as conveying the whaole truth, that
cholera is eontinnously spread to Europe by transmission from man to man, so long will the
grand and fundamental laws of diffusion and control be overlooked and unappreciated, and
disnppointment result when epidemies advance unchecked and vmmitizated.

ince the progress of the cholera of Hindostan is now carefully watched and recorded,
there need be no difficolty in tracing to their base of departure the epidemics which shall in
future years leave this country. We shall watch for them on both the northern and southern
highways, and especially at their gates of exit; and we shall note the age of the choler at its
date of departure, in order to ascertsin whether the delay of a year or of two years, deter-
mines the carlier death of the epidemic invading beyond Hindostan, To those watching for
the arrival of the invading cholera in countries foreign to it, I would recommend that
attention be paid to the observation of isolated cases thrown forwand in  anticipation
of the coming cholera; or, at least, that the occurremce of these shall wot be allowed to
divert the observer from the true object of his research,—the actual date of the coming of the
air-conveyed epidemic which iz to be studied, the meteorclogy attending ite advent, the
interval between successive epidemic leaps, and the natural phenomena of dormancy amd
revitalisation normal for natural provinees which, although less marked than with us, no doubt
exist ag well in the West as in the East.

It is evident that on every occasion of renewed epidemic exit from the endemic area the
invasion of countries beyond India is to be looked for. IF it does not ceenr, this is the
exception and not the rule. The causes which extend the distribution of choler in space
extend it, apparently, in time also. For 1 think it is certain that once the epidemic barvier
caused by the African, Arabian, and Syrian deserts is passed, Eastern Europe aflords facilities
for the extensive revitalisation of cholera quite as great as those of the provinees of Upper India.
A definite vecond is required, to show with whoat meteorology and at what seasons, Eastern
Afriea, Arabia, and Persia are covered ; the dates normal for invasion, as fixed by the parallels of
different epidemics ; and the limits of distribution, especially whether the metrorology attendi
invagion is enpable of earrying and does earry the missm over the desert trmcts mto the well
watered countries of Eastern and Southern Burope. 1 cannot conceive that a cholera, such ae
that of 1566-8%, destined to die in 1869 in Upper India, should, from the meve fact of its exit from
Hindostan on the southern epidemic highway, remew ite vitality in conntries beyond. The
:n]'lpurtlmity was lost to it, when, in Oetober 1866, it was turned sside from the southern into
the northern epidemic highway. This northern limb has played its part in Cabul in 1867,
and in Pergia in 1867 and 1868, and if this epidemic is to reach Europeat all it must be throngh
MNorthern Persin.  The bady of this choler covered in its exit the whole of the Behar Provinees
in the first weel: of July 1866; it was in the week ending the 15th October 18568 that
cholera struck Bombay on the occasion of its reentering and reoceupying the provinee of
the south-western monsoon proper,  If this invading cholera belonged to the epidemic emana-
tion of 186G, then two years and four months were oceupied in erossing from the hrim of
our endemic basin to the western coanst; and I can searcely think, favourable although the
track traversed in 1868 by this cholera certainly is, not only for the passage, but also for the
propagation of the cholera miasm, that its vitality shall be so renewed and its volume increased,
as to adapt it to become the pabulum of an epidemic invading Arabia and It is possible
that it may be heard of, like the cholera of 1858, the fourth-year cholera of the epidemie of
1855, as a cholera confined to, and ending in, Southern Arabia and Eastern Afrien.®

The very fact of the constant mixing up one with the other of the different epidemics
of Indiz and Europe shows how rnpidlf the succeeding cpidemie follows up its r
beyond az well as in Hindostan ; but 1 think there will in future be no insuperable difficulty
mn Hxing the base whenee a 'bu:l_v of in*mi.iug cholera uﬁginn.ting in India has d.epqq'ﬁzﬂ,.

® After & review of forther ficts observed sluee this was writben, I now recognise that the choler ing

FEOCEURYi
the southern cpidemic bolt, which reached Bom in (etaber, wos m:wu‘rm epidemic vading in 1866,
bk the cholors of a frab cnspation fom the endasic ares in the speing of e
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D. Geweral Population.—The choleradeaths of the North-Western Provinees were retarmed
as 75,3858 in 1860 ; in 1560, the total is 5,167, thus distributed :—

Eastera Divickoa of the Epldemss Area il Weilem Division of the Epidemiv Arca.
[Area of minimam).
Ghagoepore ... r-1,144% | Banda .. B8 igrﬂ ‘o
Bonnves oo 1B3E* | Humeerpone s uitrn lg
?r-i.lnghur % g_hu.]un ﬂtls i[t{np;hl;rm 2T lég
ORLT RO ATk iLThEL P naa W ane 1
Bustoo and Goruckpore ... 344 | Lullutpare e 3 Bah ... B
Shahjchanpeae o 158 | Budaon 127
Barally - This minimum followed the very | Allyghor i i
Mirzn oo BEI® | gt epidemic over thess districts ndshubur ... T
Allaly e 26 lof 1863, in which 35,008 deaths | Moradabad el
;i"utt-uhpum E were recorded. El:mﬁi B ]
Tawn = uifern Do e 181
Futiehghur ... o 7 ﬂhhmupu:gsl Lo 13
nore aky o
ra Dhoon Nomne
Temi...

- - - — T EmETIE—————

This total of the deaths of the North-Western Provinces includes the deaths of the
Gangetic Stations due to the fresh invasion of the year.

From these statements it is obvious that the epidemic of 1363 was extinct, or nearly so,
throughout Upper India. The field was clear over which the progress of a new epidemic was
to Le watched ; and when the chiolera of the monsoon of 1866 had in its advanee covered Behar
and all districts from the Himalayas to the Bay of Bengal, it was a certainty that Upper India
could not escape invasion.

Ii i3 not difficult to trace back this epidemic to its home in the endemic area. Before its

exit, its presence as an epidemic within endemic limits was

Tho epbdemic of 1866 in its endemic  exhibited in the most exaggerated form. The population
howe previous to its uppearunee in the  gffacted was that of famine-stricken Orissa and Chota N i
A and in these districts, for months before epidemic i
commenced, every district between Chyebassa and Pooree had been ravaged. In onr dispe
garies alone in South-Western Bengal 2,080 cases of cholera were treated ; and this
a mere indication of the fact of the lence of cholera as an epidemic. The Police Report
trom Balasore for March states :—* Cholera is doing its work in a terrific way. Were it not for
the frightful havoe made by cholera, the sufferings from starvation would have been great]
inerensed, sinee many have been earried off by cholera instead of being left to combat m'lﬂ
want and hunger.” +

As early as February 1866, the prevalence of cholera and the debilitated state of the
inhabitantz of Pooree led to the anticipation, that as the season advanced, the epidemie would
show il=elf in an ageravated form ; and on the 21st Febroary, we find the Lientenant Governor
of Bengal ealling for a special report on the subject. Even in January, the Collector of Cuttack
reported cholera to be unusually prevalent. The view taken by the Commissioners of the
rvelation of this epidemic to the population affected, is not, in my opinion, al corneet,
They write {p. 2¢ of Famine Report) -—— We helieve we are correct in ﬂ]rinls, even where
there ie no epidemic cholern very generally speead, it has constantly hnE]mn that the famine-
stricken have been carvied off by that disease or by something presenting similar appearances.
# %% Inthe early part of the fn.':rninc, it was undﬂug'bod]f difficult to distinguish between the two
causes of death, cholera and starvation, which in fact we find in the early reports to be y
eoupled together. The truth we take to b&nim]ﬂj' this, that the ordinary outburstz of cholera
were aggravated and extended by want and bad food. * # * Cholera constantly accompanied want.
We have it first in the districts of Southern Pooree, where excessive want first appeared ;
then about Pooree itself; and later, in the eastern portions of Cuttack. At Balasore also
it appeared at the same time as starvation, It depended very much on the idioa}my
of the narrator whether the mortality was ascribed to cholera, or to want, or to both.
* % % The presence of cholera seems atany rate to have had a material effect in rendering
less palpable the whole eifect of want in the early stage of the famine, and it was certainly
to a great degree the result of want.” What the Commissioners deseribe is, as 1 estimate
it, inerease in the manifistation of cholera in proportion to the susceptibility of the m
to succumb to disease. The of events showed, however, that the estimate
of the value of the prevailing cholera, which recognised it only as an aggravation, by the
conditions existing in 1865-66, of the cholera which prevails in Orissa in  the early part
of almost every year, was inadequate. This was, in shoert, not the cholera of an average annual
reproduction, and the aggravation in manifestation was due to the presence of the material of
a periodic epidemie—of a eholera destined for epidemic life beyond endemic limits.

# The stations reached by the fresh invasion of Aungust 1566,
T Beporl of the famioe in Beagal and Crisso, Vol. 1, p 73
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rapidly fatal, The establishments and cscort were separated, and both parties sulfered sulse-
quently ; the establishments had fourteen eases between the 4th and 12th November, the escort
forty cases between the Sth and 9th. The cholera of the escort was believed to have been
pequired at the eamping ground at Baroda. Dr. Lownds writes :—% We were told on the
2nd that cholera had been present st Barwda some little time before; I heanl on good anthor-
ity that it was present about the 20th October at Biana; and it has sinee been reported to
me as having been present at Futtehpore Sikree about a fortnight before the camp came.” * *
 Subsequent to the arrival of our eamp at Agm, we heand that cholera commenced in Jey-
pore uar}_}' in Wovember, anid only consed aboot the S8th December.” Tt was evident towands
the end of October that cholera had covered the districtz al the northern epidemie
highway far to the west of Agva.  Dr. Lownds concludes thus :—* 1 propose farther enquiries
about the existence of cholera in detached places, gnd though but little precision may be
expected in the replies, skill some trace of the seourme may be elicited, and it will be at least
interesting to watch for its reappesvance, should such take place in the ensning hot season
(1367).

November 15 not o sepson normal for a widespread provineial manifestation of invadi
cholera in these districte. Even the T-g;mnt m:lhrﬂ:m the Sind river in November 1851
did not ocenr as a portion of a powerful epidemic among the general population. This
however, a true parallel for the November cholera of 1566 ; flfd a similar one we foumlw?;
November 1826 preceding the epidemic of May 1527, when a slizghtly marked invazion ocenrred
affecting the troops in the stations on the right bank of the Jumna at Agra, Mutira, and Delhi.

When in conneclion with the appearanee of the invading epidemic of the east of J:
and August, my opinion was asked as to whether the extension of this cholera was likely
to affect the troops ordered to assemble at Agrea in the end of October, T was ignorant
of this parallel of 1826, and I was inclined to believe that it was unlikely that the parallel of
November 1817 would hold good, and my reply was, that taking the parallels 1855-56 and
1850-60, invasion of the western area was not to be amticipated before 1867, and that there
was nothing to show that invasion into the western division was imminent. The event showed
that the parallels of 15817 and 1826 held good, and althongh the invasion was marked by no
violent outbursts, it beeame evident that befove the end of November eholera had been
distributed over the unocenpied western area, although its manifestation was repressed by its
distribution af an abnormal season.

In the cncampments of the native chiefs and in the city of Agra, sisty-four deaths from
cholera were reported between the 11th and 26th November ; the European Troops assemlbled
at the Durbar fost twelve men ; and nineteen men of the Native Regiments died at Agra and
on the marveh after the Durbar was brolen up,

About the same time cases of cholern were noticed in all districts lying to the north
of Agra—in Delli, Meerut, Moradabad, Rampore, Roorkee, and Umballa. This universality
of distribution led me to infer, that an extension of a powerful body of cholera into the
western area had ecewrred, snd that in aceordanee with parallel history its revitalisation from
the state of dormancy was to be anticipated about the 20th April.

The month of October 1566 was almost rainless.  Rain tell pret genernll an the 11th

amid 12th, but the fall was trifling. 1t s remarkalle, however,
Moteoralogy attending the appear-  that without any conception of its bearings, Dr. Murray
:ﬁﬁ']fr.'h'u::’l:‘“ﬂ.“%;:“blrmlﬂﬁ ™ Thomson should in his report of the meteorology of the
.-.-..;.mﬂw North-Western Provinees for 1867, have deawn atténtion to
the faet us remarkable that, although, at Agra, October was
an almost rainless month, 08 of an inch enly having been registered, wet that in this
month the highest mean humidity of the five years 1865-G67, was found. 1 have before
said, that the epidemie distribution of eholera i not necessarily coineident with rain-fall, and that
a humid atmosphere is a sufficient vehiele. 1t was, T believe, with this humid atmosphere of
October that the spread of this cholera cecnrral, the same atmosphere which I have showed
causing the general provineial rise of the fever vate in the cast and south-east in the same
month. 1 have above quoted Fameson, who says that in October 1517 the first eight days
of the month were cloudy, with ensterly winds and oceasional falls of rain.

Reviewing the spread of cholera in 1866, the anticipation to be formed in regard to its
reappearance  in 1867, in  conformity with the parallels of previeus epidemics was, that
the castern division of the cpidemic area should be coverad either in the spring reproduction
or in that of the raing, or in beth, and that the western division of the area should he
oceapicd, ns in 1857 and 1562, by a cholera of a like distribation. R ising this, T addressed
the Seeretary to the Sanitary Commissioner in February 1867 in the letter already guoted at
page 30. ¢

In one respeet only did the parallel vary, namely, in this, that there was no invasion of
Nagpore as in the a]m'ng of 18185, 1856, 1860 or 1864, It would r that some essential was
wanting in 1867; the material itself’ had been diverted into our North-Western Provinees,
the vehicle was wanting, or the directing agency was not lortheoming.  The fostering conditions
were not absent, for the Central Provinees had a rain-fall far above the average, which
would have given epidemic vigour to any body of cholera once introduced within the boundary
line of thehinﬂu?ine::i of the south-west monsoon. Y, tho egil > :

As T have already remarked (sce p. 4% and diagram), the epidemic history of 1867 presents
a geographical contrast divectly opposite to that of 1804 ; amlEE'lnkeﬁ the combined geography
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which twenty-seven prisoners were attacked, with a mortality of fourteen. On the 23nd, the
Civil Surgeon of Benares reports the outhreak of choler in the city.  On the 27th, cholera was
first reported in the Contral Jail at Lucknow, and simoltanesusly in the Lonatic Asylum ;
and on the 29th Mareh, the appearance of cholera in several towns to the north-west of
Lucknow was announeed.
We saw how the advance of lﬁﬂl'f:' ‘Ilﬁ]s fmﬁ south Eﬂnﬂr}h;hwﬁdu;:‘wm stopped by
g the hills. The great body of this c appears in its
Bt Provimien wnd eyidasic advanes froms  dvance westward to have clung to the Terai districts
the enst ints Oude in March and April, and  at the foot of the hills, and to have been bat little
into Cawnpore and the districts of the  diverted towands the south. This is of importance in
Fumn N ag connection with the distribution of the monsoon cholera
of the eastern province in 1867, and it must not be lost sight of. In March cholera was
veported prevalent all along the Terai skirting the northern districts of Goruekpore, Gondah,
Baraitch, and Luckeempore.® 1In the first week of April, this cholera broke out at a native
fair in the Toolseepore District, and in this district and in that of Bulrampore adjoining, 1,474
deaths were reported. On the 27th April, the cantonment of Fyzabad was invaded ; and by
this time Northern Oude was universally affected. In the Seetapore District the appearance of
cliolera also dates from the last week of Apnl.

Going back to the east, we find that it was on the 20th April that the invasion of Nepaul
oceurred, introducing the cholera which eventually burst forth in the second week of June into
an epidemic which destroyed between 2,500 and 3,000 of the inhabitants of the 'nlle:[‘

The cholers which appesred in the last week of March at Allahaliad was, as I have said,
probably an invading cholera. The first week of May is the date of appearance normal for the
Doab west of Allahabad, for Cawnpore und for Banda. The Commissioner of the Allahabad
Division has traced the cholern of 1867 in the May appearance with great care.t Its ar-
ance was first noticed at Lucheeghur, a village on the Ganges a few miles below L.
Between the 3rd and 16th May it had extended over the Allahabad District south of the Jumna,
and had entered the Banda District ; at Kirwee it appeared on the 12th May. Cawnpore was
threatened at the same time, and three cases ocourred among the troops. e Civil 8
of Cawnpore writes :— Cholera is prevailing in the ecity, and many deaths have occurred ;
the deaths in proportion to the attacks have, however, been few.”

The line by which the main body of the epidemic travelled, the Commissioner of Allahabad
considers to have been south of the Jumna, through Lncheeghur, Arail, Bara, and E]]yra%urh
into the Banda Distriot, 'lea.'::ing the Doakl mml'mm'tiw:!y wminvaded. “Not aainglo case,” he
writes, “can be traced to pilgrims returning from Hurdwar, As 1 believe to be universally the
caze, the disease first appeared in the east. It came from the east and moved west.”

This is the consistent history of the spring cholera of the eastern provinee. It became
epidemie from Behar to Banda between the 20th March and 12th May ; and it was universally
manifested over this area, in the Behar Provinees, in the valley of the Ganges, and in the
Doab, dying away at Cawnpore. It was a great cholera south of the Jumna; a powerful
invading cholera in Nepaul ; a great epidemic all along the Terai from Segowlie to Northern
Oude ; and it had a general distribution over Oude, but was concentrated ehiefly in its northern
districts.  This clholers had i trath a geographicnl distribution of its own as far extended as
was possible, when the northern and western limits of the eastern area are considered. This
was a cholera of a geography corresponding in every detail with that of any other epidemic of
cagtern origin.  This was the distribution which 1 predicted in August 1866, baging my
anticipations wpon the fets of the distribution of the invading epulemic in that month.
(See the jail table of 1866 in Appendix).

When we come to study the history of the spring reproduction of the cholera of 1866 in the

Bpring revitalisalion in the siates of western division of the G'pid.l':ll.’l.'i.l!lﬁl‘&ﬂ? we find it H!]ll[l'lﬁhﬂ_t&d
}'Eiwl_ut- aifocted n the end of 1866, by a que-stlilou ;?t:;l W]l]ti{!h ItIJeltn:I\:eI:t. :i:mhwe no l:mmu?'dl’:l;‘:

o ¥ SWETCE  poncern—that o e degree to whie meosraphy

:dmf:"fﬂ Tﬁmﬁith;mﬁﬁﬁ cholera of the year may have been influenced hy the spread of
soutinuity of this with the exempted  cholera from pilgrims attacked ot Hurdwar on the 12th
area of the year. April. What we have in mlig to study is, how far the
geography of the reproduced cholera of 1867 corresponds to that of other years following the
invagion of the avea, sach ns 1857-58 and 1862, :

In the south of the western division, in the states of Rajpootana affected in November
1866, as in 1561 following the invasion of 1860, we look for the reappearance of the cholera an-
ticipated by Dr. Lownds, in April. And we find it. Dr. Harvey, of Bhurtpore, states that
cholern first showed itsell on Gth April, and that in the beginning of May it was prevalent
in every pergunnah; and Dr. Burr, of Jeypore, reports that it reappeared on the 15th April.
In the Agra District, although cholera was present both in the spring and rains, ils
prevalence was not remarkable; the chief ineident brought to notice in the spring cholera
was the attack in which the orphans at S8ecundra suffered, when thirteen died out of forty-six
attacked. Agra and Gwalior clearly shared to 2 great extent the absolute exemption which
the country lying to the south enjoyed ; for in the Jhansi and Lullutpore Distriets not a
case of cholera was reported in 1567, and these districts are continuous with the exemptied
tract of the year in the Central Provinees,

T Fepart on the r:h.ukﬂ ai Ohade by Inspector Genernl Tanes, Her Mnjost’s Service, Gude Gezelle, April dth. 1868
F Hepaet Lo Government, dated Fuly L3th, 1887
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as a body by the malaria poison had it spent the same number of days in the same loeality at
the season when malarious influences are there predominant.

When the topography and the meteorology of thiz locality is considered, we are to
recognise the reappearanee of its cholera a month in advance of that of the plain districts, as
a normal ocenrrence ; and antecedent history warns ns not to mix up and confuse together the
cholera due to appear over Northern India in May with that which radiated in the stream of
pilgrims setting out from Hurdwar on 13th Apnl. A clear understanding on this subject is of
vital importanee to the correct comprehension of the cpidemic history of the year. If we leave
the a ent taken up by every Malical Officer and in every report to Government unanswered,
it wi]i be handed down as an indisputable fact, that Ignu sequence of events and their
significance was such as has been stated, and an obstacle will be thrown in the way of the
of cholera as an cpidemic which twenty years of further experience may do little to remove.
What is required to be proved is, that the outhreak at Hurdwar, great as it was, was but one
suthreak of a reproduction which was certain to have oceurred, the geography of which would
have been identically the same bad no gathering at Hurdwar taken place; and which would
have given warning of reappearance about the 20th April, and would have been ¥
i manifest vitality before the 15th May over the whole area alleged to have been infected by
Hurdwar pilgrims in 1367, T !

In the fuce of parallel epidemie history, the fact that cholera eame into the districts of
Shahjehanpore, Barcilly, 1 n, Meernt, Moradabad, Bijnore, Scharanpore, Mozuifernuggeur,
Dielhi, Rohtuk, Kurnanl, Umballa, Loodianah, and Jullundur, fivst with the pilgrims of
Hurdwar, has net the weight that the individual observers bhave sought to atiach to it.  In the
east, we have found a consistent history for 1867, in which pilgrimage plays no part. And once
Lefore 1 have shown how, on vecasions when the pilgrim theory wus mtroduced to prove that
gunch streams  polluted certain localities, the local narrator urgu{!aiu views in ignorance of the
fact that what to his observation seemed of so0 mueh im e, was hut a trifling item in the
erand generalisation that cholera was universal from the Bhurmpooter to Bundeleund (1863),
trom Assam to Guzerat (1860), and from the shores of the Bay of Bengal to those of the
Atlantic (156:4-85).

The antagonistic facts have hﬁt ﬁt been satisfactorily ;xp‘tainad, Erll;y, when the il;ﬂiﬂl‘l :E

: urdwar was at an end among [n_Enmuw pass
m};:iﬁm;?nﬁ Empf;fu:;dﬂ t:: through the districts to the east and south of Hurdwar, it
eastern distriets of the western -lli_'-rixi.uu ceased among the g'eneral Pf.qm]mtlnn until the selting af
"“"ﬁ‘“j!’ ::‘fi‘"‘lﬂ‘:' ."l"':-“"‘ﬂ = ’-E'J“r the monsoon, and why to the west and south-west this
e TR AL o cholera aequired its epidemie strength only when it was almest

at an end among the pilgrims.

Tns the Bareilly District up to the 27th May when the cholera ceased, there had been only
sixty-three fatal cases of cholera, including the pilgrims from Hurdwar. In Budaon up to the
11th May, fourteen deaths only had been reported, including pilgrims. In the Shahjehanpore
District only three eases of cholers were reported among the po ior, and nine deaths among
pilgrims up to the 30th April; and nothing more is noticed until the 20th May, when cholera
was introduced evidently from the east. The deaths of Shahjehanpore for May amounted to
seventy-two ; of June to forty.one; and of July to fifty-three, after which the monseon cholers
dreadfully ravaged this district.  After the 11th May no case was reported from the Moradabad
Distriet. In Bulundshuhur thirty-nine deaths of pilgrims and of residents were reported in
April, and sixty-nine in all in May. In the Allyghur District we find fourteen deaths in April,
109 in May (seventy-nine being in the towns Khyr and Hattras), and twenty-nine in June eon-
fined to two villages. So, too, in Meerut ; from April up to the 15th June forty-four deaths
in all were reported in Pergunnah Meerut, and nincteen only in the city.

This is one phase of the spring chelera of 1567 of the western division of the epidemic area,

shown over the distriets of the North-Western Provinees lving
&H:m ﬁ‘"‘* _of D}J'ﬁ ‘“‘m to the east of the Jumna and south of the Terasi. We pass to
e e the westward, to the districts lying between the Hindun River,

the Doab Canal, and the Jumna, and instantly the phase is
changed. In the single town of Chuprolee we find 445 deaths ; in Barote 1,187 deaths;
in Benowlie 109 deaths ; in t sixty-nine deaths ; and in Khikrah sixty-six deaths. It
is along this tract lying between t and the Jummns that we find the northward progress
of the great cholera of 1361 traced ; in other words, it was in this tract that the advancing
epidemic was most conspicuously manifested. The Superintending Surgeon of the Meerut
Division, in his report on the cholera of 1861, traees the sdvanee a2 usual from the south snd
not from the east. He writes :— That the epidemic should have pursued thie course by
which it travelled from south to north, 1s attribeted to the low and uuﬂmjmd lands lying in
the hollow. The locality iz invariably subject to malaria, and has on previous occasions been
visited by severe epidemics.” This is the most casterly indication of a virulent and localised
cholera among the population apart from what degree of prevalenee may have been due to the
tranemission of cholera from Hurdwar as a centre.

This tract is continued north along the Jumna, through the Mozuffernuggur District,
with exactly the same characteristics. And here the facts are the same as in the south.
While in the Mozuffernuggur Tehseel, out of 134 deaths up to the 30th April, 119 were among
pilgrims,; 1n the Shamlee Tehsee! of the same district lving along the Jumes, during the sume
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Speaking of the famine of 1861 as affecting the districts west of the Jumna, Baird Smith
writes :—* The richly irrigated district of Paniput and the northem sub-division of the
Delhi District have virtually escaped all injury, by reason,—firstly, of their being traversed
by the Western Jummna Canal ; next, of the continuned ht having relieved them from the
broad areas of swamp by which they are ordinarily infested, and having turned these useless
lands into productive fields ; and last, of the low dam? valley lands bordering the Jumna having
been also dried so 2 to become culturable, and to mive an nhw. These resonrces
over by far the largest part of the area indicated have gua wealth and abundance.”
Speaking of the country south and west of Delhi, Bullubghur and Georgaon, whieh suffercd
te an extreme degree in the famine of 1861, he writes :—* A considerable portion of the aves
is of bleak and barren vocks or deep ravines; the drainage is under indifferent econtrol, and
the rivers sometimes run as wild as those of the Pontine marshes or the Tusean Maremma."
Mr. Adam Taylor deseribes the part of the Rohtuk District chiefly affected by cholera in 1862,
thus :—% A branch of Ferozeshob'’s Canal runs through the northern part of the district,
terminating a short distanee from Hohtuk itself. The country through which it '[Ku 18
extensively irrigated to the distance of mmalimmp t"".m miles from s banks. effect
produced on the land is very marked ; the vegetation is rank and luxurious ; and the air is
charged with moisture, and it certainly contains malaria owing to the patches of swampy jungle
formed by the oozing or overflowing of the water. It will be scen from the statistics that
the cholers raged most viclently in the Gohana Pergunnah, and that of the seventeen villages
named, fourteen were on the canal, the other three losing but fourteen cases them.
This fatality must have been owing to the poisonous effects of the exhalations the
swamps or from the malaria engendered by the drying up of the irrigated soil.”

1 believe that the cholera of November 1566 found a location in the low lands lying on
and west of the Jumna; and from the parallel of 1862, it was about the 12th May that its
reappearance from its state of dormancy was due.  Writing of the cholera of 1862, Mr. or
says :=— I am of opinion that the cholera poison, the cause of the cholera in this district in 1561,
never really left, but that it was rendered dormant by some condition of the a during
the cold weather from November to May, and was restoved to activity and virnlence by the heat
of April.”  Agnin he writes :— 1 think the suddenness (almost explosive) of its untgmak GVEr
so large an extent of country, embracing not only Reohtuk, but also Hissar and Sirsa, precludes
the idea of its having travelled. In no instance was I able to trace the -mgln of thn-dl:lms to
the fact of its having been brought in by travellers. Generally some inhabitant, apparently
not more exposed than his neighbours, was struek down, the first, but not originating victim of
the pest; and although the villagers deserting their homes fleeing from the cholera, would die
by the road or at the places where they sought refuge, in no case were acensed of bringi
destruetion on their asylum.”” My, Taylor, whe was Civil Surgeon of the Delhi Distriet in 1567,
makes his statement of the parallel events in very different terms:—“T am of opinion,” he-
writes, “ that the dispase mantirel_:,r the result of infection ]J]r the pl]gnmu. * ¥ (Cholera
had certainly appeared in the Delln Distriet in November 1360 after the Agra Durbar, but
if it had been dormant during the cold weather, it would have appeared earlier than the 19th
April.”  As shown above, revitalisation was not due before the 11th or 12th May, the day on
which it reappeared in these same districts in 1562,

It was on the occasion of the 3]:'9-&5 of the great epidemic of malaria over Upper India in
1544, the epidemic of malara which preceded that of 1550 which I have elsewhere described,
that the attemtion of Government was drawn to the fact, that certain localitics scemed to
have suffered c:fmit'nli, andl some were not slow to assert that this localisation of the
general epidemic was  due solely to camal irrigation. In 1545, Mr. Dempster, an officer
of high repute, was ordered to report on this localised disense, and the answers which he
gave to the questions proposed for investigation, prove, that independent of any effects
which the canals may hove, the whole of the distriets lying cast west of the Jumna are
eminently adapted for the propagation of missmatic disease. His investisations extended
over these very districts, in which I have shown that the May cholera of 1867 took its
rise, while utterly dying out in all districts lying to the east. The general conclusion which
Dempster came to was, that in the rains of the year 1543 there was a general epidemic
influence in operation, widely diffused over the North-Western Proviness ; that while the canal
distriets were severely affected, in situations neither irvigated by canals nor within reach of
such influence, as at Kythul, in the vicinity of the Nujufghur Jheels, and in the low lying
lands of the Jumna, fever prevailed to an extent and with an intensity as great as in the
worst of the canal villages; and that the influence was a true malarions influence induei
typical malarious fever, sueh ae I have described it prevalent over the samwe in 1353_

mpster writes :— The scason of the year at which the disease a , its symptoms,
progress, and consequences, mark it to have been everywhere of the same type, viz., the endemic
(remittent and intermitte nt) of the rainy season, but everywhere, and ially in naturally
malarious localitics, greatly aggravated by the constitution or peculiarity of the season.” The
following answer is import ant in velation to the natural topography of the districts inspected :—
“ By far the greater part of the evils we have observed have not been the necessary and
unavoidable results of canal irrigation. In all situations where mischief was prominently
marked, the natural drainage of the country had been checked or interfered with, stiff or
retentive soils saturated with water, and natural disadvantages of site enhanced by excess of
molsture.” The districts visited were these west and north of Delhi, and those immediately to
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maximum of morlality among the pilgrims took place in the Umballa Distriet, and to the south
and west the mortality dimrinizhed thus in the different districts =—
Statement to show that the cholera of the Punjad of April 1867 was ehiefly Hurdwar cholera,
Umballa and Kurnal Distriets, Deaths of April 1,067
i

Rohtul 1
Delhi ... 160
Goorgaon 47
Sirsa ... 32
Toodinnah T -1 |
Hoshiarpore A da v, -BAY
Kangra vee L4k »Total2, 777 deaths.
Jullundur - - !
Umritsur es lew
Ferozepore o 14
Sealkote 10
Lahore 8
(}mainmwn!ln ]
Jhelnm 2

Eleven districts are returned free from cholera April—-ﬂ:':njml;., $'|mhpnre, Huzara,
Ez::lmﬁ]ﬂndm, Jhung, Mezufferghur, Moo ltan, Dera Ismael Khan, Dera Ghazee Khan, Bunnoo,
a at.

1t was not among Hurdwar pilgrims but among the general population of the Punjab
that the cholera of May spread. To give a single illustration, I take , the distriet
lying conterminous with the Muttra and Bhurtpore Districts, into which it is certain that
pilgrims did not introduce cholera. In this district, in accordance with the experience of
outbreaks, and in accordance with the experience of this same cholera east of the Jumna, the
disappearance of a cholera which might have been introduced by pilgrims was due at the end
of April or on the first days of May. Buat in place of this, during May the mortality reached
1,385, and in Jume 1,280, The proportion of deaths in pilgrims in May was 41 t0 1,294 ;
for June, the proportion was so triling that it i not recorded. The usual theory is thus
stated :—* No doubt the chief reason t the disease prevailed to such an extent in the
Goorgaon Distriet is the foct, that the stream of pilgrims from Hurd was diverted at
Delhi, causing vast numbers to enter the district by crossing the river nedr Furruck -

The vast majority of the deaths of April were deaths of pilgrims as the above s
showing the mortality on the three pilgrim routes proves; the total mortality for the jarks
for the month is given as 2,843, deaths of May were 9,704 ; and the inference that
been made is, that while the influence of the pilgrims east of the Jumna on the general
population in May was ail, these 10,000 deaths of the distriels west of the Jumna were due
solely to infection by the stream of pilgrims proceeding westward. T place the facts side by
gide, amd it is for those who hold that all that is wanted i 2 germ and a human pabulam to
explain the contradiction. It has been satisfactorily proved that in many esses individuals
who were brought inte eomtact with the pilgrims did get cholera; in other cases the evidence
has not been conclusive ; and in some districts the connection between human importation and
the prevalence of the epidemic has been denied altogether,

The alternative between which we have to choose is the usual one—was this provineial
cholera of the Punjab the result of transmission from man to man, or was it aerially transmitted ;
and we are called on to decide, laying aside minor considerations, which of the truths
are of secondary and which of primary value,

May and June 1867 were from their meteorology, months much more favourable
for the spremd of am air-borne cholera tham the correspondling months of 1862, Bui
notwithstanding this, the limit of the distribution both in space and time was exaetly the
same in both cases. In 1862, we do not trace cholera beginning in the east and spreading
gradually to the west; for the geography of the cholera of the year shows us that it
was not along the course of lines of communication that the spring cholera of this
vear travelled. It ig with the cholera of the distviets lying to :E? sonth-east that we
assoeinte the frontier cholera, which was the first to show 1 in 15862, with the cholera
of Bikaneer and Bhawulpore, which prevailed up nearly to the close of 1861; and it ie
not to he overlooked that the cholera of 1861 had passed into Cabul, leaving the entire
Upper Punjab between the Jhelom and the Frontier mountains an exempted area for the
time, while cholern was nt on its eastern, southern, and western sides. Tt was the
Trans-Indus portion of this area that first showed the cholern of 1862; it was on the
20th April that cholera beganm to show itself in the Bunnoo District, and the Kohat
Distriet was invaded between the 15th and 21st May, the days in which cholera
at Teree and Hungoo. I have shown from the facts of three lel years, that it i= not
necessarily the m;lﬁgu.rt of the frontier range that is renched by cholera. In May 1858, it
was Huzara that md,, while the Peshawur Y:“e'j' Ewapell; n Ma_].r 1862, it was the
Kohat Valley that was entered, while the cholera did not show itself at Peshawur before
the 25th June; in May 1867, it was the Peshawur Valley which suffered, while the Kohat
Valley escaped until the 26th July, with the exception of a single fatal case, which is said to
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country abhout a muonth hafum_ehnlmn‘mnda its appearance.”’ His ﬂlm]T iz, that as the stresn
of pilgrims became small, the disease died- out from amongst the pilgrims, but ptm by
slower steps from village to village till it reached Deolee. . DeFabeck, of Deolee, thinks that
there can be no doubt that this epidemie owes ite origin to the transmisgion of the disease from
Hurdwar; “but,” he adds, *“ while this convietion forces itself strongly upon us, 1 must
admit that the small amount of evidence which I have been able to collect is very inconclu-
sive,”  Dr. Menzies, of Gwalior, thinks that we have direct evidence of a connecting
link, although a weak one, between Gwalior and the Hurdwar Fair, in the fact that a
Sirdar of the Maharajah did go to Hurdwar ; and that although there is no evidence of import-
ation of cholera, this ijnk off conmection ought not to be lost sight of.
- Thhi?ﬁﬂ]ﬂlemﬁudﬂil‘u;gdmﬂwt ::um&uw from thef;mat easterly
ivisions o epidemic tract to have been in ¥ pilgrims, ann:fc in
Shahjehanpore and Budaon. As scon as we pass from west to east into the eastern olera
provinee, the authorities deny any influence to pilgrim importation. But wherever there has
been the shadow of a possibility that cholera may have propagated after its introduction by
pilgrime, the introdoction and pmﬁgatilm have been insisted on as facts, whereas il my
estimate of the sequence of cvents correct, whatever amount of truth may have been
embraced in the allegations has been used to support a theory which is fandamentally erronecus.
Distriet authorities have been invited to take up this aspect of the question, and they have
not been slow to generalise from their own limited basis of observation ; and there is probably
not a native medieal subordinate in the Punjab who is not impressed with the convietion that
at the present time he knows the whole truth regarding the propagation of epidemic cholera,
a problem the solution of which has been the aspiration of the mest able observers from the
past fifty years. Much of what has been alleged regarding infection from pilgrims is no doubt
true ; much is as undoubtedly false or exaggerated, or the ovidence has been strained s0 as to

give an untrue colouring to the facts.® If the influence of Hurdwar be struck out
altogrether, and 1T maintain that it ought to be struck out in studying the Nataral History of this
epidemic, the opinioms o0 universally are as universally fallacious as they are unani-

mous. They end in nothing, and a new theory is required to suit the altered circumstances.
The one most likely to be formed, namely, that the epidemic travelled along the highways
of communication would be as untrue as that abandoned.  The theory is no more true—taken as
theory and as representing the whole truth—than is the deduction from it, that quarantine
is the universal panacea for epidemic cholera. That quarantine prevented the appearanee of
cholera in cortain stations in May 1567, = bly true; and should similar eirenmstances
recur in future, it is not doubtful t{ab it will the duty of the authorities to act as t:sﬁ
acted in this year. But this it is necessary to add, that the true spread of the epidemic
not be limited by the application of these measures, and disappointment must not arise when
this is found to be the case,

The monsoon cholera of 1867 of the epidemic aven had its feom Nepaul to Persia. The

& et 18th of June iz reckoned as the day on which cholera began
y Mensoou om v o generally to affect the population of the Nepaul Valley ; intelli
cholers of 1867 6 raoge aad & reheran, dated August 28th, states that wikiin Mt s

150 deaths had occurred, and that on the anr&gﬂmm cases of
cholera were oceurring daily.  The prevalence of this cholema in Cabul was i between
the 19th July and first weel of September; it is stated that 3,000 persons died up to the
L4th A -

Dr. Wright reports :—* From the 20th April to the middle of May a few cases occurred

” cholera of Nepaul. 8 Katmandoo. Towards the end of rumours arose that

: © cholera in a severe form was raging at Gorkhs, sixty miles to the
westward of .the valley of Katmandoo. I heard no more of it until the second week in June,
when it was reported that cases were ocourring daily in Katmandoo and Patun, two miles
distant. l;ﬁm the 15th June the epidemic fairly brogz out, and continued to rage till the end
of September.”

“ Ins the months of July and August, when the cholera wae at the worst, the weather was
remarkably pleasant, There were showers and breezes daily, but nothing approaching to a
heavy downfall of vain or a strong wind, The greatest fall in one day in June was 1'2
inches, and in July 1°5 inches. There were eighteen rainy days in June, twenty-four in July, |
and twenty-five in Angust.”

* In the Bareilly Diskrict the Eﬂmmmthamndl:dmm;lm,ihqmw“
cholara ceased, 552 cases with sisty-threr deabbs; and in the Budaon t 151 cases with fourbeen deaths.  Thy
nﬁmﬁﬂdﬂhhmﬂ;mﬂymhﬁﬂnﬁwﬂhmimmw to have boon
dbmrﬂﬂilmpimm Bedson wos sctually invs from the cast, nlong with in the mopssan

wetion ; bat upon the fact of the occurremce of these foartecn pilgrim deaths of April May, the Medical Officer

the district constracts his thos :—

“The diecsse firat appeared (at Budson) with the Handwar i in April 1867, For twa menths the
St s sorry . 8 ol o e ke o g gt b, od e drexdfl b g

. It = o . o peri want of somp
e':ﬂmiﬁmmbhﬁnih Hﬁﬂ“wﬁuﬁuﬂlﬁp‘ddhh ﬁl‘m of the atmosphere, or
habits of the people (probably the furmer), the poisun beeame fully developed, guincd and spresd in different
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districts south of the Jumna, commencing western invasion about the 20th May, if
following parallel hist-:?; At this time it was no part of my caleulation that the
parallel of 1517 and 1526 should be repeated, and that the October cholera of the far
cast should at this season cover the country between Chota Nagpore and Rajpootana.
Had the programme of 18556 and 1858 been followed, and had the mahﬂmolu%{aof 1867
over the western area been mormal, the uel would have beem as follows : cholera
which invaded Banda on 12th May wonld been a body of t intengity, and not, as
we actually found ik, shorn of its ul-rengﬂ:l.. With mterly' wi this cholera would have
commenced to affect Agra as usnal about the 20th May, but no progress would have heen
made before the first week of July, when with the vehicle afforded by the monsoon, Guwalior,
Rajpootana, and Northern Secinde in the west, Meerut, Rohileund, and Fﬂb]g@limhlh in
the north, and all distriets lying between the Jhelum and Agra wonld have affected,
the Jullandur Doab and the Sealcote District remaining most probably unaffected ; this
distribution would have been completed by the first week of August, and between the 25th
September and the first week of October the invading clolera would have been dormant
all over the area, unless, perhaps, in some few places where local conditions might have caused
vitality to reappear for a few weeks in the end of October and berinning of November,
"This nﬂulem distributed in the monsoon of 1867 would have begun to reappear from its dor-
mancy on 20th April 1868 ; and about the 12th h]I]H would have been epidemic west of the
Jumna, over Uml anil Kangra and the lower hill stations, Bawnlpindee and Huzara, and
also beyond the Indus on some part of the frontier.

In short, the history of the western cholera of 1866-67 in place of being comprehended in
the three revitalizations of November 1866, May 18367, amd July 1867 would bave been
extended over a further period of a year ; for what was effected in May 1867 could not posibly
have been effected l:el{:m May 18685 had the invasion of the Agra Distriet from 'IE:EM
been delayed until the end of May 1867. We have seen how little hold, even in 1867, thie
May cholera had of the Agra District, and eastern cholera could not have crossed this tract
at such o seagon in such a shape as to be eapable of forming the body of an epidemic suited
tor invasion further to the north and west, as we know from the history of the May cholera
of 1856 and 186] .*

What actually happened was, that the great south-enstern body of the cholera of
1866 was diverted in October 1566 into the tract west of 80° east lo , trifling as was
the indication of the Fact, taking the affection of the population as an i Had T not noted
universality of distribution to be a better gauge of the importance of a threatened epidemic
than the severity of single outhreaks, especially when occurring at an abnormal seasom, the
fact of general invasion might in the instance afvt'hiu epidemic have eseaped notice altogether,
and the true elue to the epidemic history of 1867 would in this ecase have been lost. The fet
of the October advance of 1866 enormously diminished the power of the invading cholera of
May 1567, which followed in its track, and indeed it scems to have away a:ntuali the
material which, if present, would have been available for the invasion of N in
1867. 1 believe that the course of the monsoon cholera of 1866 dimﬁmﬁr:m south to
north had ales mueh to do with this diversion, and T see in the great cholera of Northern
Oude and Goruckpore the compensation for the immunity of the Central Provinces,

CHOLERA OF THE EPIDEMIC AREA OF 1568.69,

It seems to me, writing ab the present time, April 1569, that the anticipations in regard
o the epidemic which iz to sneceed that of 1566, should take the following direction :—

Chelera is now widely epidemic in Eastern Bengal ; and when we review the facts of 1868,
we cannot doubt that i the E|hri]:|.g of this year also cholera was \'I'idl,."!r diffused as a mp'rmg
epidemic within the endemic area. In the cholera seasons of 1565 the prevalence of cholera
was far above the average in very many districts of Bengal Proper. The facts regarding
cholera in the endemic ince forlid us to conelude that even the indices given by our Lypes
were mere evidences of the loeal reproduction of cholera.

In the last days of March IIH B, thaI{imt wave of thcmm to have over a

Cholors of the spring of 1 i and continuons tract mie and the effects

dess it Ui Vidumle Proviate of this secm to lixve ceased: aboub o 17¢h of Al

The tollowing are the indices of thiz cholera wave shown in the Returns of 1868 .—

1.—Three men of the 2-G0th Regiment were patients in the General Hospital at Caleutta
in the upper ward, The first was admitted on the 20th March, suffering from simple hemorr-
hoids ; the second had been in hospital for two months, suffering from indolent bubo; and
the thind was admitted on the Sth April on aceount of dysentery. These three men were attacked
and died, the first on 27th Mareh, the second on 30th March, and the third on 16th April.
There was no cholera in Fort William at the time, nor wag there any other admission in the
Regiment before December, _

2.—The 2nd Native Infantry, stationed at Alipore, a mile in the rear of the General

Hogpital, had ten ecases of cholera, of which five were fatal, Letween the 515t March and
10th April.

- — =

* In makieg this broad statement, it is right that T sloold gualify it with mnu&h.ﬁ observations i
the chalers of the sprimg of 1345, which I have deseribed as presing over Agru in March April, and as hﬁ
fus (ol provingal distribution during (ke spring roprosductiog.
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Crotega Dextis of THE Norta-Westery Provisces, 1868,

( Estimated population, 20,688,653 ).
DESTRICTS. £ 5 2 i & § £ .i g i g i B
i E i - = - - 2 3

ageepore .. .. |51 |83 | 123 | 166 | 145| 383 | 245 | 378 | 337 241 | 67 | 36 | 9,215
%:,m ve o we| 20801 268 | 171) 28| 444 | 140 781 70|33 35|15 | 1433
Mirsapore .. .. 27| 17| 601 | 342 | 675| 434 123| 19| 39| 4}6| 3| 2290
Azimghur i 48 | 7 23 5| 18R | 102 | 958 | 248 | 264 (219 | 45 | 76 | 1,564
JOUnNPOTG ox e 6| 7 40| 188 | 185 111 | 120 ) 336 TMla] 6| 20 1,004
: . [to2 | 12 8 a70 | 463 | 675 |L040 | 869 | am | o6 |29 | sS40

Bastee ... | T8 ] 16 v 20 | 129 87 | 125 68 T R [ | 564
Allahabad . 4| 7| 12| &6| 19| O5) 204| S8 28| 9|14 |36 figa
Fﬂ.‘“hwﬂ ¥ .'D 3 4 | 9 E{I 4 1 2 T 1 2 “
Banda ... { 3 2 g N S N R B S e B
Hl}.ﬂlﬂmm wne e T amn Fan frm an . ,ﬂ
Jaloun e v i 1  Jif B S 11

mn‘i pug  ER nin ar o T wrm aiw CeT nn A ¥ sk
Ca T arn 1 11 5 4 8 10 G 5 B 4 4 67
Futtchpore ... 7|1 13 6§ b a8 7 15 .} 211 10
Eah .. = a| 4 4 8 4 4 8 3| e| 5| 7|5 1
Myupoori al 8 4| 18 2| Bl 4 2 5| 6| 5| % Ei)
Etawah ... i | il .. 2 i al .. Ll el 12
Allyghur .. .. 8114 b ] L] 4 11 11 16|18 7) 38 10§
Bolundsbuhur ... ai 4 21 1zl 3z 8 &l | W) al 1| 6 Tnze
Muttrs ... 418 i 10 13 14 50 10 6| a] 4] 3 198
:m s A T A 5 1w 12| 12 [ B e ) [ T8
o | R & 8| 8 k) 12 15 40 33 18! 153 | 7| &| 9 3l&
Moradabad .. ..[13[12] 10| qof 20 20| 7] 5| 10|12} 8|0| 15
Auduon ... . i|12 12 R 9 1o 11 13 11 gf14] & 104
Bareilly . - | 28] 18 46 pR | G2 41 28 | o6 L7 |88 |40 ) 9 531
Shahjohanpare gl Rl () ) 1 1 2 5 & 6| &8 2| . 49
an e Baa E wa (L} anm ELTY = e man a

| e | S S . i 2 | 3
Ghurwal ... ... S [ ¥ 2 [ [k 20
Rous .. .. el e N | 2 ol . 8 4 b 3l 2] 514 a8
npore ... | 18 4 24 21 11 16 8 4 91 2l12 138
Mozufernuggpar RN B I B r 49 7 i3 a6 4 17 | 4' 8l 9 294
Debhra ... o 2 1 21 .. P e el e 5
North-Western Provinces(516 (200 | 1,202 1,505 (2,361 | 2565 | 2,607 | 2,260 | 1,438 lu-za 361 [m 16,102

We have not yet a tabulated record for the Gangetic Districts extending over a period
sufficient to show the normal average number of deaths in relation to comparative mmg.tjm_
to the meteorology of any year, and to the age of epidemics, which would enable us to estimate
whether or not the numbers shown in the above table indicate a prevalence of cholera much
above what is normal for these and localities of a similar character ; nor can we say with certainty
from merely looking at the table, that the indication is here afforded of the invasion of a new
epidemic. Allahabad and the seven districts lying to the east clearly form an area which is cut
off from that lying to the west by the disparity of the ratio of prevalence; this area stands
associnted with the eholera of the east,

It is evident that as soon as we pass to the westward a tract of minimum is reached, which

is continuous geographically with a :frmt

Grxniz POrgLATION. tract of absolute exemption lying south of the

Cholera deaths of the year. Jumna, The districts in the margin

Tilsirlcls, Tvaike, |, Distriets, Desthe.  form  the r'ﬂ:ﬂnhn{ division qiﬂi&hﬂ eastern
11 provinee of the epidemic area, constitute

s = W3 |1 ol o, the tact in which influences immedistely
Futto - 102 }'{“““W-“ from the east die out. If the cholera of
Stabjchanpare ... & || Pumerpore oo & . Allahabad ond the east was an invading
Bawah .. we 18 cholera, then it is evident that the western

boundary of the eastern provinee, which

normally is very nearly the line of 80°, was pushed much to the east in consequence of the

minanee of western influences and the absence of influences which the monsoon would

have brought with it had it reached so far. The cholera area of 1868 in this situation plainly

represents the natural vinee in the east, whether we regard it as formed by local
or invading agencies, or by both.

With the exception of the districts of Bareilly, Meerut, and Mozuffernuggur, which
gave, respectively, 531, 318, and 228 deaths from ch the indieations of prevalence afforded
by the statistics of the general population are trifling, and they show how little the cholera
so diffusely spread in 1866 and 1867 continued to affect the northern provinees.

# There is an gvident orror in the retarn from Bolondshubur of July.
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November and in the first days of December. A glance at the table for European
Troops shows a wide-spread choleraic influence, of no strength, oceurring in the month of
August.¥ The present aspect of the cholera of our Presidency leads us back to enguire,
whether or not thie cholera of August 1365, like the monsoon cholera of 1565, epidemic
over the same area and geographically added on to the cholera of the Central Provinces,
was the anra of the zame cholern which was uni'.'m‘w“}' e||i|]!n:|.i|: to the south at the ﬁmg;
amid whether the cholera of » Morar, and Meerut, which ccourved in all of these stations
in the seven days between the 14th and 21st August, was not one and the same cholera
of which Bangor affords us the index. The first case ed fatal at Saugor on the 21st
August ; the Meernt case became affected on the 20th; and the case at Morar during
the week ending 2lst August. We know that the case at Sangor was truly and unmis-
takably a portion of the mvading wave in the south; and taking our parallel from the
cholera of 1865, we shall not, I think, be wrong in regarding the eases cecurring simul-
taneously further to the north as a part of the same moving cholera.

That this cholers of the south was again in motion 1 the last three months of thnj'm,
the invasion of Bombay and the occupation of Khandeish and Malwa distinetly points out ;
and the meteorology accompanying this movement determined over the area in these months a
special manifestation of disease in the form of fever and dysentery.

In comnexion with the case whiuhd ocourred at Gwn!inrl:m the 27th December, and the
possibility of its being an index of a moving cholera and of nvasion, the following case, although
ﬂtandiuﬁunpmﬂy izolated, has for us a specinl interest. The Medical Officer of Bhopal,
dating from re on Tth January 1869, mentions, that, on the 20th December, a single case of
true cholera had occurred in city, which he had seen, and from which the boy had
recovered. It is on the 20th April that revitalisation of such a cholera is to be looked for
in the western arvea; and, as 1 write, a telegram from the Genersl Commanding at Morar,
dated the 20th April, announces that three cases have oceurred between the 3nd and 19th,
and that an outbreak is anticipated.

It is to be hoped that these warningz may be the prelude in the western division only to the
invosion of a cholera of the strength of that of 1865 ; which, however, we must not forget, was a
body of cnormouns power in every district south of the Jumna (see p. 45) ; and while the character
of the cholera of 1868, as shown on the southern highway, would not indicate great :Eiednmie
strength, we must not overlook the unfavourable meteorology with which it oceurred, well
known charaeter of the tract ocenpied, and the possibility of reinforcement from behind.

I have shown how, in various epidemics oceurring in the fifty veanrs that are past, seasons
exactly characterised in Northern India like that of 1868, affonded, in the Central ‘E‘zwinoeg,
the opportunity for cholera of passing from sea to sea; and I have shown this to be the
case even when the seasons in the (Emml Provinees were described as hot and deficient in
rain-fall. The explanation which I have given is, that in the Central Provinees there is no
sich condition of dryness as prevails during the blowing of the hot winds over Northern
India; that dryness is a comparative term, and that in this geographical sitnation, dryness
means what it means in the endemie vince—the normal climatology which exists between
March and June, with which the chelera missm flourishes in its greatest vigour. And T
have remarked, that the vehicle for the westwanl extension of cholera on this seuthern high-
way i3 more readily available in such scasons, sinee the normal monsoon from the western
coast is in abeyance, and since, therefore, eastern influences are predominant.

The meteorology of this non-epidemic year in the south, and the results in regard to
disense, are well stated in the following extract from the medical history of the 12th Native
Infantry for 1868, Mr. Cuird writes :— The experience of 15368 would give a very favourable
idea of the climate of Jubbulpore; for the prolonged hot sesson before the raing, which
were a month later than usual, was by nomeans beyond endurance, and the nights ially
were not stifling 0z in many parts of India.  The elimate presented a marked contrast to the fieree
heat of the North-West Provinces at the same time of the year. A fall of rain lasting for a
month was followed by dry weather again, which has continued uninterruptedly till the
present. This has been a season of health as well as of comfort, ravely experienced in the
most favoured parts of India. Instead of a deluge of rain in August and September, only
the first part of the former menth had any roin-fall, and in the latter the heal was
bearable; and in the commencement of October the weather became perceptibly ecooler, and
in the middle of the month the oold season had set in.  There hm.:fl no swamps to dry u
and no fierce heat in the day, the avtumn was deveid of the us malarions diseases, ms
there was searcely more fever than iz usnal in May and June.”

The limiting line of the monsoon and of the cholera of 1568, was not like the line of 1860,
visibly found as far to the north-west as Agm, although it may have been indicated in
shadow. As [ have shown, there was no cholera south of the Jummna, and no cholera in
Jhansi or Luollutpore. But this was the northern limit; for as scon as we pass south
of th;?'lil;&;he tract invaded during 18368 is entered, the same tract which was the exempted
aren of 156y,

The history of the invasion has been very clearly traced ; and from the time of its
entranee in the cxtreme northeepstin April, until the oceupation of Mulwa in December

e e

® No cawe oul of the four which occurred at Morar, Agrs, aod Meerut, wos fatal,
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&

Next, the geography of this invading cholera of the Central Provinees demands atten-

Fiabshish Sooaes and tion. The central foeus is evide the circle first invaded,
Mamibs .. .. 5664 Deatls,  Jubbulpore, Seonee, and Mundla®* Added on to this tract
Nursingpore _. .. BTd on the west is Mursi . The five districts of the N,
Sies Mvshen ot 9 »  Division, ':lﬁrlng- immediately to the south, give together 063
Baitool T T deaths. The cholera of Nagpore and the Nerbudda Valley
Upper Godsvepy .. B tailz off as ghown on the margin, and even the Nimar District
EP"’““W"""‘ 1; " gives but thirteen deaths as the index of the imvasion from
Songoe and Dimah . 280 which this district has suffered so heavily in the spring of 1589.

Clutbeesghur Divison 8, In the westward extension, above the Vindhya, the Saugor and
y IR Dumoh Distriets show only 290 deaths; and we have zeen
Ceotral Provinees 7,502 Deaths. o immediately to the west, the Medical Officer of Bhopal
makes mention of but one ease of cholera as have occurred during the year, and that in
December at the time when it wonld appear that Nimar and Malwa were occupied.

The enormous teaet lying immediately to the east of Jubbulpore and Nagpore, compre-
hending the districts of the Chutteessbur Division, was an exemptod tract, sinee eipht deaths
only were registered thronghout it in 1868. This is another instance showing how little effect
importation has upon the epidemic spread of cholers, And yet when cholera does break out
here, evidence of imﬁﬂ'tati.un is always gought after. Thus, when in 1860 cholera a in
Nagpore before the Haipore District was invaded, the theory was advanced that cholera had
entered it from Nagpore, When Raipore and Sumbulpore are invaded before Wagpore and alon
'Frith glm:m and Futtack, the spread of cholera is attributed to pilgrims travelling werhrug

rom Juggernanth.

ngﬁcthiu cholers was stretehing towards the weet, it was moving also towards the south.
On the 15th November the city of Hyderabad became affected, and in forwarding an
accomnt of the outhreak, Dr. Wyndowe, Residency Surgeon of Hyderabad, zives the following
details of the progress of this cholera from the north. Here also the invasion was i
as a fresh one, sinee the last onthreak of cholera known to have occurred in Hyderabad was in
1565, from the 22nd February to the 7th July.

Dr. Wyndowe writes :—

““ During the preceding months, viz., rhlgmt, September, and Oectober, cholera ed
in parts of Berar and the Nizam's dominmions. Reports show that cholera p in an
epidemic form in Akote, Akolah, and Ellichpore on the 18th of August ;1 subsequently cases
were reported at Oomraotee, Bassein, Mominabad, and Ballapore. In September, cholera
still prevailed at Ellichpore and also at Jaulvah, but during this month it was m
to have ceased ot the former place. At the commencement of October, epidemie
is reported to prevail at Chicklee, and at Hingolee, six miles from Mulkapore; on the 13th
October, its prevalence in the Uron District was reported. On the 30th October, cholera
is reported to have prevailed amongst o gang of work-people near Ballapore. On the 3rd and
Ath !;Ijm'ﬁmber, gix persons died of chcﬁzm in Mulkapore ; on the 14th, four of cholera
occurred in Secunderabad Bazaar, and on the 15th, the first two cases occurred at Hyderabad."

I have not the data which would enable me to judge of the conditions under which the
cholera of the Central Provinces was spread, or was geographically repressed in 1568, That
the history of epidemic advance is consistent with that of previous invasions i years
of a similar constitution iz obvious, We ean recognize that certain of the advanecs oceurred
per galfmm,  The primary advance, and the advance in which Hyderabad on the sonth and
Bombay in the south-west were invaded, after the setting in of the north-east monsoon, clearly
indicate the leap of an air-borne cholera. In the absence of acourate data, we shall probably not
be far wromg in conjecluring that it was the prevalence of momsoon influences from the
south-west, even in dj.lmmmhmi intensity, which repelled this cholers coming from the north-
east from Hoshungahad, Baitool, and Nimar, and caused it scarcely to be shown in the northern
distriets of the Deccan, which were leaped over and probably sown with cholera towards the
end of 1865, And, again, turning to the east, the fact that cholera did not progress into the
Chutteesghur Division, should, consiztently, be held to indieate the limitation of monsoon
influences from the sonth-west, and the consequent predominance of influences from the east,
from the Bay of Bengal, which, in such a year as 1868, take in this situation, the place of
those having the Bombay Coast for their base.§

The following short extracts from the Weekly District Returns show the dates of the
appearance of the cholera of 1868 in the different districts, the fact of its general dormancy,

e

* Chota Nagpore suffered in commen with these districte.  The following extract from the Jail Beport of Chyehasn
for 1868 mny poasibly have referencs to the aomm of tho epbilemio which entered the Central Provinees in w
of 1888, and may alford the connesting link between this and the choler epidemic in the beginming of 1868 wi 1
cwlemic aren :—* In tho month of Janmary a ssdden prevalence of disrrhos, of a very mild type. ccenrned, and it was
atiributod to ke use the prieoners of a of nram, The furtber wso of the vegotable was immediatoly
sloppel.”  In reading this sentence the dinnrbea of the Sausor DMstriet of the eodd season of e
invasion of 1864, for which Iir. Rice eonld not norount, is recalled.

+ It was em tho T0th August that cheler woa reported o have made = appearance ot Malligaom in Khandeish,

1 Sinecw this paragraph was written, I have had an o of the Neport of tho Medienl Offiver of the
Baipore District for 1888; kis remarks confirm what 1 have here snggested as probmble. E.nih:—"l'h!ﬁ
cesation of the mensoou seome o hove had o conridersble infwence for goml on the health of the people.  The wim
blowing plﬂ.nii-ﬁn.lly fronn the north-cast, we have bind nons of the walery va generally brenght op from the Westérn
ozt duri e antumn months  The afmosphers was, therefore, mueh drier than s usasl b this time, apd we hod
much less malarious infloence at work thaa usual”  (Sce puge FI).

'
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Hosnvxeapan.—A few cases of cholera in Charwah Pergunnah,

NunsinaroRE—Cholera has broken out along the line of railway.

I have in various places of this paper, indieated the date of revitalisation normal for
Sangor. The reappearance of cholera has occurred in 1868, exactly at the date at which it
was due, I append the latest accounts received from Saugor. A telegram, dated 16th May,
aunounces, that two fatal cases of cholers oceurred on the 15th and 16th in the Tth Fusiliers;
and u second, dated the 19th, states that the Begiment is in camp, a2 cleven cases, of which six
were fatal, have since become developed.  Cholera is now, in the beginning of June, universal
thronghout the Central Provinces, from Raipore in the east to Deolee in the west,

t was after the cessation of the monsoon that Bombay was reached; and it was with
the north-east monsoon that Madras, which was exempted along with the Central Provinces in
1867, was re-entered by invading cholera, Early in 1868, cholera was reported to be prevailing
in the Madras Presidency along routes usually traversed by Regiments on the march, and the
march of various Regiments was Ixﬁtponed in eonzequence.  In the west, the same thing
ocourred, and the prevalence of cholera in Khandeish put a stop to the movement of troops
towands Malwa from Bombay ; even as early as November 1868, the 25th Bombay Native h&nﬂ
was attacked near Dhoolia. On the 30th of the same month, immediately after the 2
Bengal Native Infantry had begom to move eastward from Mehidpore and Augur, it met
cholera on the road, showing that at this time Malwa was occupied ; and the of
this cholera has been shown within the past month (April 1369) by the affection uE the Mhow
cantonment. The city of Bombay, Poona, and other stations in the same locality, became

affected in the second week of Qctober, after the close of the monsoon.  The following are the
deathe from cholern registered in the city of Bombay from lst January up to 17th ber
1568 :—

Cholera Deaths of Bombay, January to 1764 December 1568,

ApriL, lnm Jun.| July, | Augwst. |September.| October. | Novemsber. | fy e inis

Japmary, Fﬂ!mlr_l-| Marak.

——

1 e 1 ‘ 3 2 4 1 1 M - 60 a

If the cholera thus distributed be the material of a new epidemie, and there are now
unfortunately no reasonable grounds for doubting that such is the case, the ities in
regard to its future carcer may be guessed from the abundant experience which has been
afforded in the past of the behaviour of an invading epidemic occupying such a i
area; and if the exempted tract south of the Jumna be re-occupied in 18569, we shall have
evidenee of the presence of a moving cholera which it will be well for us not to di b
since the motion of cholera upon this tract has on every oceasion been the forerunner of the
invasion of Northern India.

POSTSCRIPT.

Since this chapter was writton, the documents relating to the cholera of Chota N

of 1868 have been received from the Sanitary Commissioner
The choléra of Chota Nagpore of for Bengal. 1 shall, therefore, note here the general facts con-
Contra Boovinges with ‘the ooidente tained in the reports of the Distriet Officers. The Assistant

T e P ey mhaiquer of Palamow remarks, that there is the
i ty in getting correct information regarding the state
of the vill affected, sinee as soon as the first m:&' is attacked, the whole of thrfﬁlfagm,

police el , disappear into the jungle.

It was the general prevalence of cholera during the monsoon season that chiefly attracted
notice in Chota Nagpore ; that primary invagion oecurred earlier in the we know from the
obeervation of the Civil Su of Hazareebaugh, who states, that cholera had been prevalent
in his distriet from Agpril. monsoon manifestation in the Hazareehaugh District was first
seen. at Eechask on 17th June; and on the 23vd, the Assistant Commissioner of Palamow
reports the existence of cholera in twenty-nine villages of his Division. His reports extend up
Lo thi:]:;it"]t;i;&ptember, when the cholera seems to have ceased, and they contain the record of
ail

Procecding to the east, the geographical continuity of this cholera with that of the
Raneegunge District is at once evident. The Assistant Magistrate of Rameegunge informs
the Government of Bengal that cholera has been flying about his Sub-Division ever since the
beginning of 1568 ; and writing on 22nd June, reporting the agermvation of cholera, the Civil
Surgeon notiees its presence in the district for the three months previons to the date of his
letter. He writes :—* T have to report the occurrence, during the week, of an outbreak
of cholera 1n the station, or rather of a sudden exacerbation of that disease which has lin-
gered here in o sporadic form since the beginning of March last.”

His report is continued as follows :—“ On the 7th instant, nearly seven inches of rain fell,
and the rain continued subsequently to fall daily till the 18th, the total fall for the thirteen duys
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the great cholera itals of Caleutta for fifty years back, and not one of them has yet
been able to make up his mind to the belief that cholera is & thing communicable to those
around the suffering patients. The possibility that the establishment of quarantine might
prevent the introduction of cholera into the jails of Lower Bengal is one whie% NEVEr WA Sug-
wested, simply beeause of the universal belief in the primary truths rﬂij cholera, to
the exelusion of all other considerations. The writers on the cholera of Indi pre 1857
never dreamt of tahi:::glns their basis the view that the extension of epidemics was due to
human intercourse. the contrary, their facts went to show that cholera was not so
diffused ; and where individual cases of alleged transmission have been put upon record, it is
evident that the recorder reasoned from the narrowest data, and did not comprehend the place
which his facts actually did occupy in the history of the general epidemic, The reverse of all
this has of late years been advanced as true, namely, that cholera is a disease and of all dis-
eases the most subtilely contagions ; that its growth takes place in the human system ; that the
sole method of its propagation is by the human race; that the cholera patient epreads
cholers all around him; that the disease cholern hnslghn;mﬂ in which none of the usual
symptoms are developed, and, as a sequence, that an individual who may never have suffered
from cholera at all in a palpable shape may infeet a whole community.

This diversity of opimion shows the want of fixed principles to guide our co ions of
the role of cholera, and inculeates the necessity for endeavouring to cstimate at their troe
value the different canses which may give to the outbreak its origin and aspeet.

(CAUSES DETERMINING SPECIAL AsrEcts Axp Pamariern PuexoMexa v THE OQUTBREAES OF A
Provixoian Amea.

By trying to read the significance of the aspects of the outbreaks of a few epidemics we
shall |{-ar.r.F mfm_‘ rieral Ieifumm as to the part iﬁ?ﬁ:il the outbreak plays in the reproduction ;
and invasion I shall reclion 15 a reproduction, sinee this is truly the value it holds in a f

I believe that the intensity of the outbrenks of defined portions of provinces is often due

to the limitation or eutting short of an advancinge epidemie.
W':‘“rzm’cl it $h”mﬂ'ﬂ]" Henee we may find the phenomenon of great power exhibited
- . over a very limited area, to be due, apparently, to the settle-
ment within a limited space of a body of cholera sufficient to cover many times the extent of the
area actually occupied. The cessation of the chiel outbreaks manifsted in connection with
this great limited cholera is not with the end of the reproduction, but with the setting in of
aerial agencies adapted to act as a vehicle, and which actually carry off the material and distri-
bute it elsewhere, leaving the infected area comparatively free.  The following ease seems to
illustrate this phase :—
In 1858, the western division of the cpidemic area to be infected on 20th May,
e T and the deu.;.;n of the]::hn EI.I':E which hvaﬂmlhnﬁlﬁ:im t{ﬂﬂ];
S pea AR e L erally throughout t vinee in f ird wee
e s e ST Slqmrﬂf:r Bat in the Agws Distviet;" s e SRS
invaded, the termination of cutbreaks seems to have taken
place as soon as the body of the cholera began to move to the west and north-west. Cholers
was found after this date, as it will be found typically in every case after provincial distribu-
tion up to the end of the reproduction, but the outhreaks bronght prominently to our notice
died Dbetween the Tth and 9th July. In the jail the outbreak commeneed in strength on
7th June, and terminated on 9th July; in the 3rd Buropeans the commencement was on
10th June, and the termination on Oth July; and in the Artillery the commencement was on
23rd June, and the end of the outhreak on 7th July. In regard to this cholera of the
Distriet, T have said that between the 20th May and the first week of July the wehicle
required for epidemie advance was wanting ; and I consider that from the 20th May to the first
week of July, the whole body of the cholera which furnished the great epidemic of Meernt and
the Punjab of July, August, and September, was lodged in the Agra District, and to the
south and east of 6%

I believe it to be true from what 1 have noted, that when any circnmstance cheoks
epidemic advance short of the uatural Bmits, the whele material iz precipitated, and the result
i= enormouns strength locally manifested, either at the time or in the revitalisation. On many
oceasions the natural limit of a province will act as an opposing barrier. IF the propelling
pewer from behind be strong and the resistance by the opposing influences be ient to
prevent overstepping of the natural limits, com ion and concentration is the result. Hence
15 oecasioned the frequent severity of the cholera invading from the east, of the Cawnpore
District, of Shahjehanpore, and of Western and Northern Oude; it is driven towards the
natural barrier by ecastern influences, and when it can get no further, it becomes localised in
force along the lhine of the natural limit, and here it iz often found much more severe than
in the countries over which it has merely passed.  So also is the case with the great invading
western cholera.  This seems to be the reason why Meean Meer has been s0 constantly and so
dreadfully visited. It iz the last station reached from the south-enst by invading cholera; it
lies, as it were, under the wall against which the advancing cholera strikes and terminates; it
lies in the space within which compression and precipitation occurs, because the vehicle fails
and further advance is prohibited on all occasions of invasion with the monsoon. T regard the
Himalayas as a barrier so situnted that the renewal of cholera in strength after invasion

along the base is certain to take place at the proper season, independent of the physica)
¥ A parallel exse, showing the bebavieur of the May cholern of 1567 west of the Jumns, ks tabulated at page 145,
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single ease, which is thus neticed by the 3 of Her Majesty’s &7th EETEEM -
“ A man was admitted on the Gth September with symptoms of developed cholera, wi CanE
on after taking a purgative of compound jalap for o feverish attack., The symptoms were
. severe, but the man recovered.  About the sume time two or three premonitory cases ocourred
in the Regiment and a few natives died in the station.” Two cases oeeurred at Meean Meer
in the Buropean Regiment at the same time, which the Medical Officer returned as cholera ;
but these, e says, may have been cases of the choleroid form of intermittent fover

Each of the hill stations adjoining to Umballa returned cases of choleraic affection
while the cholers was prevailing at Umbally, but no fatal cases occurred.

In the case of l;::nze and Mecan Meer, the stations lay probably out of the line
of “the cholernic mfluence ; for I have shown that the Umballa District and the Jullendor Doals
are not necessarily visited in the same advance of cholera in which Meernt on the one hand or
Femae]-:lredemMmmtheothmsuﬁer,hﬁmoﬁeutabﬁmPtblra. 1
wave later in the season. 1% is more than a coincidence that in the succeeding epidemic, it was
on the 4th September 1856 that the invading cholera first appeared at Umballa. : '

The minor manifestation of choleraic influence at the high elevation exhibits the effects of
height in preventing the localisation of the missm; these stations were affected by o diffused,
and not by a concentrated minsm.

In the first section, I have in various !_-lm spoken of the aura preceding by some months
the manifest invasion of the substance of the epidemic, and of the adaptation of different
outbreaks in relation to the phenomenon. Thus, I have shown how during invasion from the
east i March and April 1853, the jails of the Gangetic Provinces were uni
by a cholera which was powerless to destroy ; how in the invasion of 1855 seventy-two prisoners of
the jail at Cawnpore, the last station affected in the west, were stricken down by the choleraic
mfluence with the result that three only died ; and how the same phenomenon was repeated at
Etah, the last station affected during the epidemic advance of 1863, when twenty-four prisoners
succumbed with the symptoms cholera without a single death following, In the last
chapter of the first section, I have mentioned the diarcheea of the Chyebass jail of January
1868 as due probably to the passing out from the endemic area of the body of the cholers
destined to become a few months atterwards the great cholera of Chota Nagpore, with which
the cholera of 1868 of the Central Provinces was geographically continuous.

The appearance of the outbreak depends on the coineidence of the presence of the cholera

. : A miasm, its vehicle, and the v which directs its ross ;
mr::““f';f:l’:"'kuf“; “h‘;;‘::"m“ Y and the commencement and termination of the uetion
G are subordinate to what cholers is as u vital object. The
cessation of outhrenks may at a..nr time during the life period of the reproduction be due
to meteorological causes, and notably to the failure of the vehicle. I have shown how over
the castern area the prevalence of west wind was sufficient to retard the reappearance of the
cholera of 1563 up to the first week of June in 1564 (See page 84). The ease which follows
tllustrates the contrary; namely, thal the setting in of steady west winds was sufficient to
cut short the numerous auﬂjmujr{s in which the great cholera of the spring of 1860 showed
itself over the eastern area. This great cholera was ushered in by esst winds and rain.
ISee page 79).
In the Bhangulpore Jail cholera died out on 18th April.
In the Monghyr Jail cholera died out on 17th April.
In the Purneah Jail cholera died out on 15th Apnl.
In Her Majesty’s 37th Regiment at Ghazeepore cholera died ont on 17th April.
In Her Majesty’s 34th Regiment at Fyzabad cholera died out on 16th April.
In Her Majesty's 20th iment at Gondah cholers died out on 16th Apnl.
In the Snd Troop, 1st Bri Horse Artillery at Gondah, cholera died out on 16th April.
In Her Majesty’s 52nd Regiment at Shahjehanpore cholera died out on 15th :
In Her Majesty’s 135th Regiment at Goruckpore cholera died ont on 17th April.
In the lst-é ¥, 1st Battalion Artillery at Nagode, cholera died out on 23nd April.
In Her Majesty’s 54th Regiment at Cawnpore cholera died out on 24th April.
In Her Majesty's 70th Regiment at Allahabad cholera died out on 13th April.
In the 4th iment at Lucknow eholera died out on 24th Apnl.
The Ii:"wwing 15 an 1 tion, taken from the history of 1867, of a series of local out-
e g - lreaks attributed to the mfluence of successive cholers waves.
of the phenomenon. I The first case of cholera cecurred at Deolee on 20th June, and
the appearance of the first wave was coineident with the
rain of the 23rd. Surgeon-Major Crawford writes :—

“On the evening of the 23rd June a storm with rain passed over the station cansing

a pleasant change. On the Srd July and morning of the 4th rain fell heavily, and by this

¥ “Of cholern three cases appear npen the return.  Although the symptoms were most marked—the the
ecld clummy porspirabicn, the cramps im the extremities, sed viclent vomiting and BE—it was
thit they were the collapss of severe ntermittent: in a fow hours the patienta sbeps, amd acute symploms disep.
red.”  Repert of H. Mz %6tk Rogiseent for 1552
’“'I‘In thtmﬁ;ﬂ lhl\lnmnthm{:lhaﬁ:tni'thmdminn-d' cholers having passed over Simla in
Jupe 1860; from this mmmwumuﬂmﬂqﬁwmmmhﬂumd
children was noticed in the invasion of 1867. Dr. Cuningham writes -—* The total number of cases among  Enropein
residenits was sixtesn, of which six wese fatal. I% is a curions fect Ehat they were nesrly all children™  The aduli
cagstitation bed on both occasions the strength to resist the effeots of the difused minam,
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but that it is along low river banks, along the course of canals, in extensive jheel conntries,
and in moist situations along the base of the hills, that the cholera of invasion ﬂu]j.u'hh by
propagate itself. I have shown also how rare an event it is for any station of the western area
to be struck, and for the phenomena which characterise the outhreak to oceur before the setting
in of the rains. As an exception, in 1567, we had the example of an air-conveyed cholera
falling thick into the Peshawur Valley on 19th May. Here the mﬂtﬂﬂ!ﬂ]ﬁﬂl agency which
brought up the cholera was of a temporary character. 1 this cholera fell thick it was short
lived, Ten days saw its termination in the 42nd Highlanders, and it survived but a month
in all. The of May and June was not favourable to the localisation of this cholera,
and probably whatever amount was precipitated was scorched up beyond recovery before the
recurrence of moisture in July afforded to it the chanee of revitalisation. Tn the Bunnoo
District the same cholera survived antil October.

In speaking of localisation the phenomenon does not present itselfl to my mind as
necessarily limited to & cantonment or its neighbourhood. Localisation may imply the
sowing of the seed over many hundreds of miles—seed which shall spring up and manifest
its existence as an air-borne cholera, as an apparent second wave traversing the provincial
area under the same conditions and in the same dircction as the fimt or invading wave.

The revitalisation is #ifw during the vitality of the same reproduction of a cholera
distributed over an invaded area, is very much the same thing in h as the revitalisation
which occurs provineially after the normal period of dormancy : after lying dormant for six
months vitality returns to the cholera SOWIL OVEr @ province; in invasion it ismnllil:
vital cholera that is precipitated, and this seems to be readapted for fresh manifestation withi
a fortnight after it is sown, It can be readily understood that mmﬂz;sa:w and special localities
are far more favorable than others for preventing the decay of istributed missm and for
promoting its propagation, and are, in short, adapted to bring about localisation, and econse-
quent intenzity of manifestation, even during the course of the current reproduction.

The succeszion of what seem to be waves is & very remarkable phenomenon, Sometimes
the interval is well marked, az in the cases above quoted ; at other times a minimom only and not
an actual break indicates the fact of the second or thind wave ing over the province
before the recession of the wave that went before. In the invasion of 1856, the death ro
of the two Euro Regiments at Ferozepore and Meean Meer, which had become affected by
the invading cholera, the one on the 7th and the other on the 15th August, show a sudden
rise in mortality on the 22nd; at Ferozepore, the deaths rose from two on the 21st to eight
on the 22nd, and at Meean Meer from two on the 21st to thirteen on the 22nd. In both
cages a second period of minimum was reached between the 30th Angust and 2nd September ;
but from the 2nd and 3rd of September the mortality recommenced, and continued
day after day up to the 22n0d in the one case and up to the 23nd in the other., Theattack of
the Umballa cantonment on 4th September was coineident with the appearance of the second
wave abt Ferozepore and Meean Meer.

I shall close these illustrations with an illustration which is a perfect {urn]lﬂl with the case
of 1860, namely, that of the stations of the western epidemie provinee in 1862,

The effeets of the first wave of the monscon reproduction of 1562—the revitalised cholera

of 1861 in the western provinee—coased at Morar on 10th
Fhenomenon of the succesion of  July, at Jhansi on 23rd July, and at Meerat on 22nd July
Tage owm tn TG westemn RO AT (see Table IV, p. 175). This cholera beeame a second time appa-
rent after an interval of thirteen days at Movar, of eightat
Jhansi, and of three at Meernt. The second wave probably affected Meerut about the 25th July ;
on 29th July Gwalior was attacked ; en 30th Jhansi; on 31st Morar; and on August 2nd

Agra, and the effects of this wave terminated in an adsofufe break in all five enges —
From 18th Angust to lst September cholera ceased in Her Majesty’s 13th Regiment

at Morar.

On }mﬁugmt. cholera ceased for the year in Her Majesty’s b2nd Regiment at

On 12th August the cholera of the Head Quarters Her Majesty’s 36th Regiment
at Agra ceased.

On 14th Aungust the cholera of the Wing of Her Majesty’s 52nd Regiment at
Gowalior ceased,

On 11th August the cholera of Her Majesty’s 104th Regiment at Meernt ceased.

Ta this list remain to be added the cases of f{er Maj s 19th iment ot Meean Meer,
in which cholera ceased from the 14th to 25th August; of Her Majesty’s 93nd Regiment
at Peshawur, in which cholera ceased from the 12th August to M“éepmnhw.

But this general subsidence of cholera over this vast province between 11th and 15th
August was but a break after all. At Morar Her Majesty’s 13th carried cholera for the
third time in 1862 from 1st to 20th ber; the 10th Regiment at Meean Moer carried
cholera from 25th August to 11th September; in the 93rd Highlanders, the thind attack of
1862 ceased on 16th 8 ber * and by this final wave of the monsoon reproduction of 1562
mﬁlﬂ Regiment at Umritsur was struck on 29th August and carried cholera up to the 5th

—— — - - = = - — - e ——

# Ropost by Dr. Munro, Army Blue Book for 1962, p. 413.
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can snggest generally as the probable months April and July, or May and August. More
than ﬁa “if cannot say, knowing that even in March wfl:h early rains general invasion
or revitalisation may cecur, while with steady hot winds a body of cholera equally powerful
may be repressed from manifesting its effects up to June or until the monsoon sets in. In
the extreme cast of the provinee we knmow that the danger is to he looked for much
carlier. No t should be moving on the lower section of the Grand Trunk Road after
the middle of February; in a year of fresh invasion it seems almost an impossibility for
troops to make these marches in March and April without encountering cholera, and
the experiment should not be tried. In the same locality the November uetion in
an epidemic year is quite as severe, and movement between the middle of ber and
the middle of February will ensure only a minimum of risk and not cxemption. The
ereat mortality of the Native Regiments on the river in November 1856 shows, that
the water highway in the east iz as deadly as the road, when cholera is abroad as an epidemic.
As regands the distriets of the extreme west of the provinee, Banda, Humeerpore, Jaloun, and
Cawnpore, we shall not err in reckoning May as the month in which the outbreaks of an
epidemic cholera are likely to begin.

I need not recapitulate the dates which 1 regard as normal for the cholera of the
western provinee. [ have traced them in the previous chapter and in describing the various
epidemics and reproductions, and when I have drawn the parallels almost to a du].-, the objee-
tion maost likely to be raised iz, that the parallels are too severely correct to be true.
In my opinion, however, these dates will hold good for all time to come, and if we fail to
detect the parallel in the history of one invasion or reproduetion we shall find it in that of
another, and the reason of the failure of the ]mmlle] will alsa be found ifcamful]}r looked for.

In anticipation of the outbreak in any special locality, besides Ht-uﬂymg the general

history of the geography and date of previous invasions,

_ Foreranners in aldvance of the actual e uld not fail when invasion is in to look for
ivasion, often give warning of %  the aura and the outrannersof the coming cholera. In

' the western provinece I have said that we may often
find them, for example, at Meernt in April and May, when invasion is imminent in July or
Angust ; the eases in May 1860 at Meean Meer I regard to have been distinetly premonitory
of the choelera which did not come before August of t.hnjlanrfullwin%; and I have instanced enses
oceurring at Hozara and Kohat during the Fmgrem of the cholera of 1861, as the herald
in the one case of the cholera of the May lollowing, and in the other, the representative of
a cholera which never actually invaded the district. In the east, I should expect to find
these premonitory cases thrown forward in the November reproduction in anticipation of
invasion in March following ;* oceurring at any other season they would be overlooked, from the
fact that cases oceur in every year in a provinee inwhich the extinction of cholera is ver
rare, Small invasions the g of such premonitory cases, are not to be di
since we never know what may be behind them; they may be the entire representative of an
epidemic (s in the invasion of the western division of May 1865), or they may hbe but the
slvanced guards of a coming cholera,

It is very important to have a elear comprehension of the truth, that infection of a loeality

e L and infection of o community is not the same thing, Infec-
m“&ﬂfﬁ’“ﬁm‘“rm“ tion of the community iz not necessarily an indication of a
b daration m&n..,mqnh@wmm?_ loeality having become infected ; a body may be infected and

nothing may oceur subsequently to show that this same
cholera has found a local habitat. But again, the cholera of a camp or cantonment may by
1= stence, and l:l_'\f the appearance of the fentures pm{:u'iiu to a localized cholera, prove
the fact, that the locality is an infected locality within which human life is in peril so
|“‘1}i“5 the reproduction remains in vitality. The normal duration of the cutbreak is enly
to be determined after taking into account such prolongations as are due to the localisation
of cholera. The minimum period of persistence may readily be ealeulated from instanees
of infection on a known day in bodies of men moving th h a mngi remuining  compa-
ﬂ-tll‘l'lﬂj' or absolutely uninfected ; and the mazimom mnmﬁﬂ ill from instances in
which movement has been impossible or has been deemed unadvisable. These data will at least
afford the groundwork for an enquiry into the causes which shorten or lengthen out an
outbreak or a series of outhbreaks.

! There is another ].H:lint- which cannot be too nn‘m['u“_f gtudied, num.cl}', the factes of ndi-
vidual outbreaks. Some would tell us that the outhreal is typically represented in a diagram
by the spindle shape ; that it progresses from small beginnings, rises by stages to a maximum,
and then declines. Thiz may be true on some oceasions of the outhreaks of a reproduction
when viewed in the aggregate ; it may be true even of certain individual outbreaks ; but it cer-
tainly is not the case that the typical outbreak exhibits this form. The wonder is, that so fow
outbreaks should put on this shape, when we reflect, that it is only in a certain number of eases
that attack occurs with the onset of invasion, and that at any time from first to last a body
within the affected aren may suffer. What are apt to be taken for the cases introducing the
outbreak are the sporadic cases which are constan y liable to ocour in every community, when,
for example, a large cantonment is affected in the course of an invasion; these are not

'ﬁtﬂuﬁinﬂmﬂ-hﬁﬂhu.ﬂurwﬂmmmnue. Jamedom, speaking regnnding the
cholera of Oude of 1818, mentions Usab & fow cnses of chobern diil certainly appoar ot Luckuow in Docomber ll:i‘-lm'
wry, but b rensarks that these were ph)l.ulﬂ_r mserely wh el to the rule, that wukil the

endl of March 1E18, mo g f the i to isited by the dises
Pk quet o seh g 6. pot 2 immense Erucl stretehing  from Schiarunpore to Ti was wisited by Bt
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The case of the Rerews given by Dr. SButherland in his Report on Gibraltar, seems fo
Case paralldl with that of the M€ a0 instance of the seed sown on a known date, sprin

infection of the Peshawur Canten-  ing into vigour after a period of latency, By a coincidence, the
ment.  Ship Besown, August 1805, days of the months correspond with those of the Peshawur
outbreak, and the parallel can be the more easily read. The Kenown was infected apparently
on the day on which she left Gibraltar, on 19th Angust 1865, Dr. Sutherland’s Report states :
#{Cholera appeared in the town of Gibraltar on 19th August. On the 21st the Head Quarters
Wing of the 19th Regiment went on board the Rewown; anda the next day, the 22nd, the
third day after cholera was in the town, the fatal ease of cholera referred to in the text took
place. The transport was hauled out into the bay and kept for thirty hours, and no sub-
sequent case having oceurred she proceeded on her voyage. On the 5th September, a fortnight
after the fatal case at Gibraltar, cholera broke out on board the Kenown and lasted for fourteen
days, till the 19th. It was fatal to the ship’s surgeon, nine men, one woman, and several
children. It is worthy of remark that the peried of outhreak on board corresponded to the
period of maximum intensity of the epidemic i Gibraltar, although the Rewown was at the
time far on her voyage to the Cape. The Left Wing which took its departure on the very
day cholera broke out in the town escaped. The Head Quarters Wing, which left four days
later, suffered™ (p. 8). - :

This case appears to me to be a rare and important one. It is a pure illustration of a
cholera outbreak of normal duration (fourteen days), with the miasm having a dormancy be-
tween the 19th August and 5th September. Compare the Peshawur outbreak. It is a certain
truth that Peshawur was struck on 19th May; it is equally a fact that Gibraltar was struck
on the 19th August. I regand it as distinctly proved that there was a reappearance of cholera
in the Peshawne Valley in the first week of June, and this 1 attributed at the time to the
coming forwanl into life of the seed sown on 19th May. Here on the 5th ber is
the same coming forwand, although the vessel had been a fortnight at sea, affer the same
aumber of days. This coming forward of the latent cholera was the origin of the fourteen-
day (5th to 19th September) outbreak, of which the parallel is the Peshawur cholera occurring
between the oth and 19th June, after which date cholera was sporadic only (see marginal
statement on previous page) ; and if coincided with .I'&cnﬁeriodqf maximum infensity in the
Gibrallar Garrison. It may be suggested that this cholera was latent in the individuals
attacked, or that the vessel sailed into o cholera-bearing stratum of air a fortnight after leaving
Gibraltar. Neither possibility has any degree of pm%al:iﬁl;y attached to it. The germ was
evidently ht on board with the Wing. The clothes of the Regiment may have been
infected while being washed in anticipation of the voyage, or the regimental may have
been infected while lying exposed before being taken om board. In what shape the miasm
was introduced must be a mere matter of conjecture, but it iz elear that I.mm was the
infection of the men or their property ; and the test that infection of sttendants implies affection
of locality, to which I shall have occasion to allude afterwards, holds, for we that the
surgeon of the ship also died. I consider this case to be typical for nearly all outbreaks
clearly eriginating on board ships, and we are fortunate in being able to illostrate it by such a
parallel as the infection of the Peshawar Valley in 1867.

The {ollowing is an example of the minimom doration of an outbreak due to the fact of
the cholera miasm having been taken on board in gome form, probably in a dormant state.
Since both the erew and the troops suffered, and since the duration of the outbreak was limited
to eleven days, the inference is that the p-:ri-a-:rniu.‘f took place within a very short period,
and from a cholera emanating from some speci tof the ship or portion of its cargo.
Dr. Tulloch, of Her Majesty’s Service, makes the following communication in his answer to
Dr. Murray’s eircular regarding the origin and treatment of cholera :—

“QOn the 21st May 1559, I embarked at Caleatta on the Ship Gerfrude, in medical
charge of a party of wounded and other invalid soldiers for England. Cholera was then
universally prevalent in Caleutta, and in several troop ships that had sailed earlier in the season,
the disease broke out when were in the river—a ecircumstance which cavsed serions
apprehension for our safety at this advanced season, and, I may add, led to our using every
available sanitary tion. Having reached the equator without any signs of cholera, we
congratulated ourselves on what we believed to he onr escape.  But it was not so ; for on the
15th of June, when in the 4th degree of south latitude, and 24 days from all communication
with the shore, hundreds of miles from land, the weather hot and steamy, but not unusual for
that latitude, a soldier, invalided for ophthalmia (then convalescent from dysentery contracted on
board), was seized in the morning died next day. On the same morning, the Chief Officer
of the ship, perhaps the strongest and healthiest man on board, was seized and died in three and
half hours. In the afternoon, a soldier’s child, a boy six years of age, was attacked and died on
the following morning. Onthe 20th, a soldier recovering from dysentery, was attacked and
died on the 21st; and on the 25th, a strong healthy sailor was seized and died next day.”
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These examples show the outbreak in its purest type, unaffected from beginning to end
by any adventitious circumstances ; fl::r, as far as I know, every one of these outbreaks was
treated throughout in the barracks in which it commencud. These are probably examples
of infection at a certain hour from anair-horne cholera from which no localisation of  the mia=m
occurred, as pure as those in which the Goorkhas were affected in March 1857 from slecping
for the night in the cholera-bearing atmosphere of the Terai. The type is the very same as that
of the ontbreak of the 42nd, struck on the 19th May 1867, as traly as Dom-Dum was struck
on the 8th August in 1850,

The affection of Native Troops in Lower Bengal shows rather the fact that at any time
during the prevalence of epidemic cholera, men are liable to be picked off, than anythi
coming up to my idea of an outhbreak. 'The cases are generally attributed to the of
night guards in diffevent parts of Caleutta, cspecially those close to the bank of the river,
the Mint guard, and the guard of the Bank of Bengal. In the epidemie of 1806 the distribution
of the deaths of the Native Regiments was as under :—

Sporadic characler of the manifestation of epidemie cholera in the Nalive Regimenis of Bengal
Proper.  Deaths during the prevalence of epidemic clolera in fhe spring of 1866,%
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B! ]ilm there is ne tendency shown to accumulation; almost every ease seems to stand
1solated. .
With reference to the table which follows, T must premise that I have been compelled to
Aspech of ks Dokkresk: 1. dlin Jalls make selertions and oceasionally to exelude instances in which
of Lower Bungal. . the provincial infection was represented in outline, To com-
pensate for this, while showing the facies of sixty-seven
outbreaks ocewrring in the jails of Lower Bengal between 1559 and 1867, T have taken the
entire mortality of the jailz of the Behar Provinees in the invasion of 1566, and exhibited
it day by day up to the end of the reproduction ; the mortality of 1300 of the same province
could have been accurately Hpmubﬁ only by a similar arrangement.

Making allowance for this, we eannot help observing how singularly the facies of the total
is allied to what we have found true in the case of Regiments on the march and among the
European Tt in the endemie provinee, OF the total mortality, 58 per cent. is included within
the first mﬂflﬁll;:}'ﬂ from the commencement of the outhrealk ; i{l:ll per cent. within the fivet four-
teen days ; and 10 per cent. only occurred after the fourteenth day, and this last ratio would have
been still further diminished could the cases of ve-infection have been separated. In this aggregate
there iz no spindle shape, no swell in the eentre, to point to propagation from man to man.
And it must not be lost sight of, that one and all of these aks were treated from
first to last within the prison walls, and that the outhreak therefore died s
without the abbreviation which might otherwise have heen attributable to change of locality.

® Thiz wne {he manifestntion in Calentts and the nai!hl,“rhuqd, of the a]ﬂr,lu:n.k il:h"iﬁlllg the Dehar Provinees
in July 15864, and Northern Indis in 18G7.







THE OUTOREAR IN THE JAILS OF BEENOAL PFROFER AND DENAR.

Statement lo illusirale the duration of the outbreak among Prisoners=contimued,
1.—OuvtorEsks or THE Jain Porurarion or Bexcar Prorer axo tae Bruar Provivces, 1859-67.
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190 ABFECT OF THE OUTBREAE IN THE JAILS OF UFFER INDIA. [Section 1T

This table showing the cholera deaths of the jails of Behar during the invasion of July
1860, teaches that we are not to dogmatise that the outbreak isa thing extending over a
certain number of days. It shows us the play of the epidemic over this area from the last
week of June to the first week of September. In theory, any one of these jails might have
suffered in repeated invasions for the whole of this perisd. The typical outbreak is represented
pmhu.]:l:,.r in the case of Patna, Bhuugullmrﬁ, oenfferpore, and Chom . But the
other examples give evidence of something over and above the effects of a choleraie influence
once applied. In Arrah we find the inflnence present from the 19th July to 185th Novem-
ber; in Gyah, from the end of June fo the middle of August fatal cases continued to
erop up throughout at intervals of about ten days; in Hazareebaugh, we see on the 22nd J
evidenee of a great and sudden increase followed by decay on the 12th day after. Whether this
was founded on the cholera invading between the Oth and 14th, or whether it was a fresh inva-
sion, we cannot say. Those who believe in the growth of cholera in communities would poi
to thiz as an example, and would instance the death of the medical officer a2 a proof of the
communicability of this cholera, while others would sce only the typieal outbrealk—intense in
the first few days of attack, tailing off gradually, and dying at the date on which the typi
outbrenk dies. This much may be fairly inferred, that with the universal him of e
cholera over a provinee we are not entitled to overlook the extreme probability of the repetition
of outbreaks and of the lengthening out of outhreaks due to this cause only.

The same remarks apply to the cholera of the epidemic area.  Calling to mind individual
examples, the impression lelt on the mind is, that the outbreak in the j of T India
has o different aspect, and i3 of muech longer duration than the outbreak of the Lower inees.
And yet when tabulated, the results are not very different. The following table shows fifty-seven
outhreaks in Upper India with a mortality of 1,164, OF this mortality 54 per cent. cecurred
during the first seven days, 55 per cent. during the first fourteen days, and 15 per cent, sul-
sequent to the 14th day. ; :

Against the generalisation dedueed from this table, the experience of the great jails of the
Upper Provinees may be adduced. The aspeet of the outbreak in these wonld seem to give coun-
tenance to the views of those who have held that the prolongation of the outbreak may be
related to the numerical strength of the body aggregated under the same conditions. To this
question I shall return in speaking of the circumstances determining the intensity of the
outhreak. The proposition invelved ns it is generally pet is certainly not true, namely, that
towns retain cholera longer than villages and country districts. The provineial reproduction is
at sn end in the great cities of an affected area quite as soon as among the rural ion.
This is a perfieetly well known fact in Upper India, and the history of the ¢ of any
epidemic bears out the statement.
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The aspect of the outhreak of cholern on bhoard boats, deduced from the experience of
former years when it was the custom to move Hegiments by water, differs materially from
that which the outbreak of Regiments on the march presents. Its aspect is much more
that of the cholera of the Central Jails of the epidemic area. The typical duration is from
twelve to sixteen days, and where this is exeeeded, there will gemerally, I think, be found
the probability of a second infection. The typieal aspeet is not that of with a :
of maximum during the first five days, as in the case of the cholera of the march, al :
this aspect may be exhibited, as in the last of the examples above tabulated. It seems rather
as if the cholera naturally inclined to die out, was fostered, and appeared in power between
the 5th and 12th day, and as powerfully at the end as at the beginning of these ei dﬂﬁ
Tt looks, in short, as if the cholera poison had been rcgor:md from coming for and
inference may be made that it would never have come forward at all but for the speciality of
the conditions, namely, the crowding up within a limited space. T believe that the
of the outbreak shown in this table 15 the same which is so often exhibited in the great
jails of Upper India, and that it is determined the confinement of the men to the
boats, O this there can be no doubt, that the cholera miasm determines eholera in an
infinitely higher ratio when the amount of space furnished is limited ; crowding up a body
of men when the cholera minsm iz abrosd diminishes the chance of preventing the explosion in
proportion to the extent of overcrowding. ]

I am not inclined to attach much weight to the cases of the 73nd and 32nd Native Infan-
try shown in the above table, as indicating the simulated cumulativeness of the cholera poison.
Theze Regiments were passing through a tract ra by cholera at the time, in every mile of
which they might have received fresh infection ; and much of their mortality ocourred after
leaving the boats. Regiments marching along the banks of the Ganges between Bhaugulpore
and Dinapore parallel with their course suffered equally.

The case of the 43rd is very remarkable for the suddem blaze which eccurred after the
Regiment reached Barrackpore, while lying at the river bank immediately before disembarking,
and when the original outbreak was apparently concluded. Twenty fatal enses oceurred
within four days. e aspect is very that of re-infection cut short by immediate with.
drawal from the boats. ;

The type of the outbreak on board boats is eﬁdmﬁl{ that shown in the cases of the Sth,
34th, and 25th Native Infantry. The case of the 25th Native Infantry ccenrred at a time
when there was no epidemic era abroad. The infection took place near Mirzapore on a
known day, and the cholera eontinued up to the 12th day during the down stream.

I sy here remark that the distanee to which an infeeted body is removed makes no
difference i the duration of the cuthreak. When the Chinsurah Depdt sullers, the men removed
from it may be admitted into the hospital at Allahabad. The following is a caze in point :—

In Dr. Beatson's Report for 1804 we read :— The cholera admission of November was
a recruit, who starcely had time to settle himself in camp after arrival from Chineurah hefire
he waz attacked. The detachment to which he belonged had been sent away from that depds
in uenee of the appearance of clolera amongst the men, and after ﬁhﬂ; reached .
bad, while they were under canvas, three cases more oecurred amongst them. * '
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OUTEREAKS OF TITE ECROPEAN Anuy, 1858 7o 1800, [Section II,

NUMBER OF FATAL CASIH OUT OF THE ADMISSIONE OF EACI DALY

Outbreaks of the Enropean Army, 1856 fo 1866,—eontinued.
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200 THE METHOD OF AFFECTION I¥ THE CASE OF DODIES STRUCH BY cnoLERA.  [Section IT.

Fuacies of the owtbreak in the ease of dissases spread by contagion thronghont a communily.
Belapsing Typhus of the Jails of Upper Tndia ®

Hrases or Daarne snox Bntawmise Tresre =
Year of

JalL outbrale, | Strength. = : =

h’a: n.l'h.u' menth afier nrth. nfter p’ﬂj lf?il' mosth after
Agra 1560 1,860 ] 42 23 T 13
Agra = . 1864 18083 15 a9 Th 134 41
Mewrat as 1860 2006 8 14 & 02 ]
Allababad ... 1860 1,585 & 11 ) 4 10
Loodianah ... 1261 4 £9 a7 15 1
Futtehghur ... 1864 A i a o, 11 H 3
Umnitsur ... 154 2 8 13 Hi 18 11

When it has oceurred that powerful outbursts have taken place suddenly and without the
ocenrrence of premoni cases, It has been alleged that all
bh%";mwmhﬁ;_% of m:l} thnh]tl:]':‘annmu[;nzmmif:;;.b&l:yw mpwf:wd byl t'lm&eﬁm af
tookind, i ring or the ntion o water sn a human
T - source,  Im the case of bodies marehi fpaiiuth.t. of the
Grand Army of 1817, it is useless to suggest the possibility of infection from human emanations in
explanation of what occurred ; and it is equally purposeless to enquire whether it were ible for
the five Iatrines of the five different; harracke of the Peshawar cantonment; to hava becorns siaml.
tancously poisoned from unknown sources on the evening of the 19th May 1867. With every desire
to trace in the poisoning of the water supply a fruitful source of eholera, believing, as I do, that in
all truly epidemic cholera a vehicle of moisture is the means of conveying to the human econ
the air-borne miasm, I connot regard this allezed source of infection as of the value whic
some would attach to it, even when opinion is qualified by the consideration, that the
poisoning is much more likely to be due to an aerial cholera than to cholera emanating from
the miasm after m}ﬂt:iplilmhnn within the hu.tm_m gystem. I?niee!l, wigle and constant as are
ouE t:-p_rmrtuniiil:ﬂ in this eountry for following up to their origin in such a source the ever-
recurring outhreaks, there is still up to the present time no recorded evidence which proves
that the water supply has been the means of introducing cholera into our jails or cantonments.
I do not say that im ion of water does not oeeur, or that water thus im may
not in certain instances have been the eause of special outbreaks; T state simply that I am in
ptmieﬂsiﬂ:.l of no tangible facts bearing on the question, such as I would gladly have inserted
n this place. {

Modern writers do not seer to have appreciated rightly what is meant when the phrase
“ giruck by cholera” is used, whether applied to a province or to a body of men. In the case
of a body struck by cholera, the commencement of the outbreak dates a given hour, and it
is not individuals who are affected, but the entive body. The great outbreak of November 1817
was dead on the 22nd, the Lith day after its commencement ; it was on the 16th, 17th, and
18th June, the Jnd, 4th,and Gth days of the outbreak, that the great mortality took
in the Kwrrachee camp.  On the Tth November 1817 the émn-:'ﬁ Army is struek, and l:mnm
fall before evening ; the Kureachee camp is struck on the evening of the 14th June 1846 and
175 men come intohospital on the 15tk from many different corps ; Dum-Dum is struck on
the evening of the %th August 1859, and seventeen fatal cases are admitted from the different
mﬂi:. on the 10th. In such cases the mortality is generally mmﬂprnmud into a small number
of days: thus at Dom-Dum, in the Reernit y of fifty-five deaths, six only oceurred after
the 6th day (the 14th Au%unt, the having been struck on the e'reningﬂftga ath) ; it was
on the 4th and 5th days (12th and 13th) that the great mortality oceurred, when twenty-five
men died.  Peshawuar was struck on the evening of the 19th May 18567 ; five fatal ecases were
admitted in Her Majesty’s 42nd on the 20th, and it was on the 4th and 5Sth days (28rd and
24th) that the great mortality oceurred, when forty-one fatal cases were admitted,

In none of these inﬂunmmm-mlgntian coincident with universality of infection ; the
single outbreak in which th of lives are lost, is not prolonged beyond the day up to
which the typical outbreak continues in # community which may lose but ten individuals,

1 have selected a few cases in order that I mtie bring prominently forward the truth
that there is such a phenomenon ag that implied by “gtruck by cholera.® The
general fact i expressed statistically in all figures and ratios of the preceding tables, but
the constant obscuring of the fact by the an igm of the phenomena of affection of bodies
and affection of localities, leads the mmd away the contemplation of the type towards
which we ought constantly to be turning for guidance, and thevefore the truths supplied by
the type cannot be too impressively bronght forward.

Corbyn gives the following narrative of the commencement of the great outbreak of
November 1817, He writes:—“1 was the first person to observe it on §th November.

* The daration of the outtecak of Typhos in 0 community & reckonol not by days, a8 in the ewe of the cholors
mhmi.hthmhja::hﬂmmmmm&mﬁmﬁmﬂﬁauwmm
metenralogieal comditions rmine in every year P ks ¢ Typhus poison. During ssch
cutbreaks very fow of ibe atteodants oo the sick cacape i







208 THE OUTHREAK AT MURDWAR VIEWED IN RELATION TO THE TYPicAL ovteresg.  [Bection IT.

only being under treatment, and of these all were either ehronie or ineurable cases, or else mild
:mc{ trifling ones. The weather has been unusually eool, and on the evening of Sunday, the
19th, a very heavy and long continued dust-storm blew into the station from the sou F
and this, I think, may have brought up the cholera. During moming visit on the 20th, two
cases of cholera were brought into hospital, and in the course of the day, four others were
admitted * The cholera was in its most virulent form, and there were no premonitory
symptoms.  Up to the 23rd, the number of cases incrensed daily ; on this day thirty-six cases
were admitted.  On the 24th (the last day included in the weekly return), the admissions fell to
twenty-four.” The report for the week Emlini"Mll]" #1st shows that the maximum was reached
on the 28rd, the .ﬁt.ltccln nﬁehrﬂjﬂuiun, and that even the character of the cholora was altered.
Thiz re gays: O own, not only as regards the numbers attacked, a tendency to
deulinu,rillj:i also those attacked have not complained of the intense and painful r-mt.
in all the first cases.” Thirty-five cases were admitted in this week. By the aﬁa:fmﬂ ¥, the
cholera of the 19th was dead. The following is the report of 7th June :— There has been no
case of cholera since the 31st May ; all cases remaining are ing favourably,” 3
I quote, finally, a remarkable case which occurred ten days after Peshawuor onthreak at
the ite extremity of the province, that of the female orphans at Secundra, who were struck on
20th ? [a_',r 1867. Dr. Plﬂ}'ﬁlirthﬂﬂ records the oceurrence :(— Secundra 15 Ave miles from Agmm
the Muttea road, not far from the tomb of the Akbar. Here, in numerous buildi are
located many orphans of both sexes ; on the 20th May, there were 169 male ﬁll:l.llm and ]Bmﬂu
orphans. On that date all were in apparently perfect bealth. On the evening of the 29th May,
the girls were out for their usual walk, and when returning and already within the eom of
the orphanage, a sudden shower of rain fell. Theg'nunp;er girls were to their dwelling and
escaped, but the elder girls having to go about a hundred yards further got more or less wet,
“ Next morning about half past 4 o’clock one of the elder girls was found lying moribund
verandah, ngha died in

in the court attached to the sleeping
mmom&m.—mmmwim. an hour and a half. On the same day, May 30th, sixteen

May @0 &E-‘? 16 admissions.  epses were admitted, and on the 31st, , and between the
L 8L .. IE » 1st and 6Gth of June, fifieen cases more: in all gix. Of
we .5 ™3 % the eldergils, forty were attacked ; of the small children six.
,. 3 i The first twenty-eight cases were among the elder girls who
" 4 a " had been exposed to the tain; the first small girl was seized
= B % - at noon on 3lst May. The boys were i i removedl
to the large verandah round the base of Akbar’s tomb; while the girls were in a ruined

tomb, half a mile distant. Not one boy was attacked. Bat the smaller children were also
moved ont to the old tomb among the elder girls, and this T believe to have been a mistake,
But T did mot know that the big and small Eir]s always lived apart, and I did not at the
time elearly understand the eircumstances under which apparently the epidemic commenced.
Had T kept the small girls separate, they might have remained as free from the disease
as the boye did.

“Thirty-six persons were exposed day and night in attending to the sick, and in addition
three mehiraness, Not one canght the disease, although several of the girls, tired with
watching, were found asleep on the beds of the patients.”

The orphans were removed on the morning of the 30th May. Cholera died out on the
6th June, the ninth day from the attack of the 29th, after forty-six children had been seized. This
case is an exact counterpart to that attributed to the impure water of the Broad Street

From the narratives whichm]igvg h-ian written of the outbreak at Hurdwar on

J pril 1867, the impression which is apt to be left upon the
b o ey, o e ke sl thab b Jicias o i i g that
of the typical outlreak., DBut it is only when the facts ane
viewed with the preconceived theory, that the pilgrim cholerawas the epidemic cholera of the
year, that the aspeet of the ontbreak is pictured in this light. To any one investigating the
facts statistically they come out in their true light, and prove that the typical outbreak is not
subject to modification by the circumstance that the pumber attac is or small.
The dying out of the Hordwar cholers to the east and south, coincident with its increase
to the west and south-west of Hurdwar, is considered an inexplicable phenomenon. It is easy
of explanation when the theory with which it is viewed in connection is set aside. Taking
Hurdwar as the centre, the known spot upon which it is universally admitted that the
assemblage was poisoned on the 12th April, the pilgrims died in those districts only which were
reached in the daily march before a given date, The great bulk of the mortality ocenrred
in the districts not immediately round Hurdwar, but such as were reached in the first fow da
march. Bijnour, the north of Moradabad, the Jumna ferries of the Mecrut Distriet,
Mozuffernuggur, Scharunpore, Kurnaul, Umballa, and Loodianah  give the great bulk of the
Hurdwar mortality, while the pilgrim mortality of the Barcilly, Shahjehanpore, Budaon, South-
em Moradabad, and Allyghur Distriets for April, was so trifling as scarcely to deserve mention.
The same rvemark applies to the districts west of the Jummna. The figures shown at
page 137 distinctly prove the dying away of the Hurdwar cholera before the end of April in
the districts of the Punjab as well as in the districts lying cast of Hurdwar. The p
mortality was great, but it was far short of what the promoters of the pilgrim theory

® Five dilferent barrscks in the cantonment were simaltancovsly sfected on 20th May.
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conelude, he accepted as a proof of the inutility of the mensure ; it indicates only the more
strongly how great was the necessity for movement, and intimates that had the movement
taken place on 19th July, the terrible mortality that followed might have been in a
measure avoided, It will be observed that the facies of the outhreak from the 4th onwards
was previsel that of the type, which proves that the source of infection was parted from on the
day on which the Regiment moved out of cantonments.

The localisation which Mmlihn:.a out the l;:'l‘:ibrmk in mtﬁt:wlmlimﬁnn of cholera in

i ioManlirs, Peshawar, 190 eEOnomY itz spremd from one man to another

Burielmiy s B personal eommunication, nor is it to aveid such a n:zj.r

-

J:J!‘ lg: - “""l“ ;‘;‘: 2 tingency that Regiments go into camp. In thm
= ey - majority of cases there iz no n‘r,hon of the
o 16 1 | Ootober 12, 2 beyond the 16th or 17th day, and such cases as those of Morar
= :g: } " ii 5 and Meean Meer and of Peshawur in 1862, (see marginal
| . Wy statement), are exceptional to the general rule; and, as
= 8 T T I have shown, they are in a great measure due to loeal
26, } » ;’:‘- g peculiarity in the station, and are very generally manifested
A&M“'ij 1 ol eoincidently with provincial phenomena. Tt 18 true that
o » 25, 8  the typical stational or jail outbreak, has an extension
v byl A of seven days over the typieal outbreak of the march or
" ﬁ 1 " 5y s that due to a single afflatus of the cholers minsm. But in
s o3 i o both eases the termination is brought about by the fact
Boph. 8 1 Wov. 2 8 of a certain number of days having elapsed sinee the out-

break commenced ; and this being the ease, we are forbidden
in either to look to multiplication in the infected body as the cause of prolongation beyond
the typical minimum of duration.

g]n?ctim we ean almost tangibly gmsp the fact of the infection of special localities,
and when we ean do so the faet is almost certainly confirmed to us by :-m::mm
that the attendants on cholera patients are lable to attacked. When this iteelf,
the conclusion is hurredly drawn that the sick are spreading the disease; the fact being,
that it is the locality and not the patient which affords the miasm which strikes down
attendants. The most zealous supporters of the doctrine of contagion admit and dwell on the
truth, that it is in rare instanees that even in the most deadly outbreaks the attendants on the
gick suffer, and they hold the fact to be inexplicable; and fifty years’ experience of the great
Calentta cholera hospitals has led a suceession of the most eareful observers to deny that
infection from cholera patients ever takes place at all.

The paper by Dr. MeClelland on the causes localising cholera in the cantonment of
Meerut in 15861 deserves to be reproduced here at length.* He traces in the epidemies of 1843,
1856, and 1861 cholera in the same bungalows and along the same lines, rea ing in each
epidemnic heeause of the conditions of these localitics, and for no other reason. e woil is
retentive of water ; during the prevalence of the epidemic the open drains are mre%
the compounds are flooded, and almost immediately those cccupying the bungalows
affected. 1 quote the concluding paragraph only :—* The line of drainage divides the sandy
surface of the Native lines from the clayey soil of the European lines, On the side of the
Native lines, althongh occupied by bazaars and officers’ bungalows, no case of cholera oceurred.
Dr. Wilkie conziders this part n{the station less liable to cholera than the Eu i
and this may be considered to be entirely due to the protection it derives from the dry layer
of sandy soil which overlice the elay. It has heen observed at Moeerut that those parts
where t{h dry sandy soil is wanting and the surface iz composed of a bare sterile elay
have suffered most severely in the late as they always have done in every preceding
epidemic.”

There is no reason why the hospital building should escape when the barracks i

el H 3 itnminfmted‘.;InthaepfdMnflﬂﬂl,ihnhmpihlﬁ'
\ Mw‘ﬁdrﬁumﬁ;;ﬁf; Her Majesty’s 55th Regi at Meert became infected
el e ke facts do wit  eight days before a case of cholera appeared in the H?imt,
bear out the theory of infection from  fug sim consly with its appearance in the adjoining barracks
M- of the 8th Hwssars ; and not only patients, but also the
regidents in the hospital and attendants, beeame affected. One theory a that thess men
became affected from their communieation with those already affected, or with something
emanating from them ; the other, that the hospital suffered in common with the neighbouring
Cavalry Barracks, and that thergfore both patients and attendants were as liable to attack as
if they had never left their own bareacks. The alleged contrasted ratio of attack in barmek
and hospital is very apt to be ermmeons; and in any case the disparity becomes much less
striking when the cholera casos admitted in the undeveloped stage are excluded from the
calenlation. I am led to recard the statement in regard to the allegred disparity as the more
apt to be fallacions if il;lliue the case that the normal incubation of cholers may in many cases

nger than is generally supposed.
b h'I‘lg:!u ense in gﬂ"nt DI-.:'.- lilfcﬂlellam] attributed to a faulty latrine situated in proximity to
one corner of the hospital and joined on to it by a covered way, which, ia his opinion, conducted
the choleraic influence into the hospital from without. He pointed out that it was this

# Sieachoy’s Report, ppe U7 ta G0,
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- it

mental or bodily, may determine a rigor, and its sequence in fever, so, in like manner, will mental

or hodil_}- shock determine mﬂu_pm and death in cases where otherwise cholera would never have

shown itself. The moralis evident, that in grave epidemics VEI{I'BIHKH].I consequences are to he

apprehended from the employment of European orderlies over their sick comrades, and a ratio
attack much above the average is in their case to be anticipated *

A single fact embodied in the cholera report of 1861 seems to me to invalidate the con-

clusion that the hospitals beecame the foei of infection. We

Rative Solliers employed as order-  yogd with yegard to the dreadful cholera of Meean Meer,

lies at Meean Mesr in 1861 were not

witatind] the following :—On the 23rd August, when the lamentable
results of the employment of the European Soldiers ns order-
lies in the hospitale had become very manifest, it was that the men of the

31st Regiment of Native Infantry might give assistance in these duties. There were about 530
men present when the cholera commenced, and when it became virulent, they furnished nearly
all the guards supplied in ordinary times by the Buropean Troope. From the 24th August,
thirty men were sent every day to the Infantry Hospitals to assiet in attending on the sick.
No case of cholera occurred among them. The exemption from attack of the medical establish-
ments in the hospitals was remarkable. There were very few eases of cholera among them,
and havdly any of the native menial servants appesr to have saffered."t ' yind
Virtually, we are freating men in the locality in which their cholera originated when we
|l e il genk ) treat them ir.kitmgareg:.m' ental 'r&:nhg;lmﬂh-w west, MMWM
Lt e oty all ather buildi are yaca i ildi
“ttack of the atuendantyon thesck. 10t be ocoupied. To maintain the hospital is to subject the
establishments to a risk which we count upen in removing the
men from the barracks,

The differenee between the results in Caleutta and in the North-West dees not seem to me
really to exist. The patients of the Caleutta hospitals ave affected from a cholera which has
its home on the river bank or in the filthy bazaars; they are removed from the sphere of its
action, and no one suffers from being brought in contact with them ; the patients of the leg‘lu
mental hospitals up-country are treated virtually in their own barracks in the locality in which
they have been struck, and when those surrounding them fall stricken likewise, it 1s said that
the phenomenon is the transmission of cholera from one man to another. 8o in pablie
buildings in England or elsewhere; it will be found that attendants suffer only when
cholera hag actually invaded the building, and while patients seized within ing are
being treated within the walls, and that great cholera hospitals spread the contagion of cholera
ag little as they do in Caleutta. (I make an exception of the conveyance of cholera by fomites,
a subject to be stodied afterwards). In attending paticnts at their own homes whether in this
conntry o¢ in BEurope, the danger both to attendants and medical men is great. We know
how frequently it occurs in this country that those ocenpying the same house suffer in commeon,
and it is not less the case in Europe. We cannot tell what condition may have determined an off-
shoot of an epidemic cholera to one particular spot. It is sufficient to know that if we have good
grounds for believing that a patient has become infected from a cholers which has its location
i his neighboarhood, there is a rvisk ineorred in attending on him; and when the risk is
mereased by the general spread of cholera in a ueighbuurbaﬁ, it is not surprising that medical
men should fall, whose valuable lives would be saved were all cholera cases treated in General
Hospitals. The risk is much greater in E than in India. There are many cireumstances
which in Indin tell in favour of the officer, and the chief iz, T think, that hie
exposure takes place by day and rarely by night, for it is when the air is weighted with mois-
ture and spread out over a sleeping body that cholera and typhus become diffused. T can
recall only five cases in which medical officers have sullered, and not one of a fatal termina-
tiom, in the typhus epidemic of the nine years in which upwards of 6,000 prisoners have
died, and in which scarcely o single attendant has escaped infection in any one of the
jail outheenls.  In 1817, only three or four medical men were atiacked with cholera in thi
Presidency, while in Russia the deaths of medical men were very numerous. When a_jail
beeomes mfected in this country and prisoners are still confined within the walls, the medical
officers have oceasionally succumbed to the effects of the missm, as at Agra in 1856 and
Hazareebaugh in 1566 ; but it is the rarity of the oceurrence and not its frequency that forces
itself upon-our notice. In Bengal Proper the kmown fact of the absolute termination of a
cholera outhreak in s certain number of days has led to the fact being almost overlooked,
that the attendants on the sick of our jails may suffer,

=

® Tn o letter from D, Broce published by Mackinnom, we find the followiog :—

“Mental depression predisposes ss much to the disease as anything I know, 5o confirmed was [ of this fact,
1 hak objected to let any soldier be attended his comrnde in hospital, I always caused his attendant to b
solected from men who koew nothing and cared as hittle aboat him. Tt was a curions fact too, that the dizease did nnt
poeam to attack the attendant bl the cxcitoment wes over.  If alwayn followed after the death and funceal of the
he was anzious abouk.  This predisposing effect of mental depreasion strack we a3 long e April 1533,
them broke out in the Jaill Hespital 2t Bancoomhb; amd T fonnd that almost all these all the fntal cases,
wars among some Cole prisoners who hsd boon canght and browght sway from their bomes during the ihﬂl'ﬂfﬁhlhil
the Cale evuntey, nnd whe had been remarked as espechally melancholy and dispirited during their confisement."'—
Jagdian Annals, Oclober 1856, p. 141,

t Report oo tho chobern of 1861, p. 27,

£
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October  2ud.—One mll.-: die%aiil Cawn from cholera, and ancther was attacked as soon
a8 he reached camp from Cawn Every man has been moved from
the echelon harracks. S5

Z 9tk —The one choleraie case remaining will be convalescent in a few days.
> s 1648 —Regimont ordured o Cawnpore on 19ih _
The outbreak of 1864 was more successfully met, and the facts reganding it be recorded
Annunl Report, Her Majeaty’s 88¢h a8 illustrating all that is to be desired m-a:pum from move-

Regiment for 1864, —Surgeon A. H.  ment into camp :—

SR ) “A man and woman were attacked by cholera on the 19th

of August. T immediately recommended that the men, women, a children, as well as

a party of sixty men who ocoupied a building in the neighbourhood, should be removed across

should appear, and then encamp. My recommendation was prom acted upon by the
fmmmnlhl;s Officer, and the moved that same evening. On 2%nd of August a
child was admitted with from the married guarters; and on the 25th a man was

admitted from the barracks. Seeing that the disease was now likely to gain a footing, I
recommended that the Regiment should move out of cantonments at once ; this was promptly
responded to, and next day the Head Quarters and Right Wing marched across the Gan

to about seven miles distance from Cawnpore, the Wing to Rooms, about six miles
from Cawnpore, on the Allahabad road.™

“ The whole of the sick men, women, and children accompanied the Head Quarters. Bed-
steads were taken for all in order that any possibility of danger from sleeping on damp ground
miihtbn obviated. The tents were pitched well apart from each other, draine were made round
ench leading into larger draing eut in the dircetion of the natural drainage of the eneamping
ground, Latrines, consisting of a trench three feet deep, covered over witha tent, were
constructed on each flank., A native attendant was constantly on at these pits to cover
over with earth the exercta, and the trench was filled wp a fresh one dug every three days.
A eonservancy police was established, and native camp followers and servants were ecom-
pelled to vesort to trenches. ™ :

“ The water supply was good and abundant.”

A patient in hospital complained of the premonitory ptoms of cholern after having
l!hft- E'I%nwnpm en route to the camp; thadimmuhed;fhrthuﬁd from exhaunstion on
the 28th."™

“The health of the Hegiment began soon to improve. The men were almost con
occapied, and there was a general buoyaney of feeling amongst them from kmowing that
were out of Cawnpore, which has an evil reputation for mortality. Their amusemen
lost sight of. The library, ericket in the cool of the morning and evening, games, feats of
strength and activity, and for the well conducted soldiers, shooting, fully occupied their minds.”

 Both Wings remained in camp till the 26th of October, before which time it was not
considered advisable to return to cantonments,™

“ Phe Orderly Room Sergeant was send into Cawnpore on the 171k September ; on the 154k ke was
seized wilh ekolera aud died that wight, There can be no doubt but that the speedy removal
of the Regiment from the influence of the disease in cantonments into comp saved it from
the devastating consequenees of an attack of epidemie cholera.”

These tjl::ﬂlm cases teach the same thing, namely, the probability of the localisation of
cholera in Cawnpore cantonment, as in Morar, up to the end of the reproduction, that is,
from July to the last week of September, and the danger of keeping bodies of men within the
sphere of its influcnce, Tt cannot be doubted that the tendency to localisation is much stronger
in some localities than in others ; and that, while in every station of the epidemic aren there
15 the lability of attack on any day between the invasion or reappearance and the decay of
the reproduction, few stations are so situnted as to maintain throughout an uni
mamifestation snch as has been shown in the ease of Cawnpore, Morar or Meean Meer, of the
camp before Delhi, or of the Lucknow Garrison. The probability of persistence is, however,
to be determined less by inference than by actual experience ; and we may always infer in
anticipating the history of future epidemics, that what has once happened is almost certain to
oeeur again,

:

Buropean Troops, Camupore, 1826-65,
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the invading cholera of 1863 was at an end, that in the m’ﬂamic of 1867 the Ca
District virtually escaped with the neighbouring distriets of Doab, and that the mvading
cholera of 1868 was req:amﬂ by the meteora of the vear into Allahabad and the distriets
lying to the east, must be admitted in making the ealeulation ; and, therefore, T am inclined to
look to future experience in estimating the ellfects for good of what has been done.

The account of the cholera of the Sangor Jail of the monsoon seasom of 1864 is interesting
in many particulars—in respect to the measures taken in anticipation of the outhreak, the success
of these mensures, the evident localisation of the cholern and its persistence, and the fact
of the attendants on the sick having suffered.

The cholera was raging in the city, and a site for the camp had been fixed on, so that there
might be no delay in moving in the event of cholera appearing within the jail walls.

Dr., Rice writes :—* On the 11th July the first ease ocenrred in the Saugor Jail ; the man,

a hospital sweeper, was taken illat 2 A, M.; and

mﬂ;}EﬂFﬁp 'Li&x‘%m ficelve hours, seven cases kad occurred in secen different wards.’
Cholera Deaths. “Dn the moming of the 12th every prizoner was out of

Jaly e MU % Gail on his way to the camp. The sife selected was the
mog Tgeiitdpilecy narrow ridge of a creseent shaped hill two hundred feet
Angust T | hi%herthnn the jail and two and half miles to the sonth, The
" = 3 fall was good, and although the perid during which the
L ™ 2z 1 prizoners weme upon this hill was the wettest of the whole
e ML N G season, no water ever I and no muddy half dried patches
Beptomber wse 2B { existed. There were no v to wimdw ; and to the south-
0“:"’“ ; o3 1  west, the direction of the prevailing wind, the country

_strei'ithr.'s away in successive ranges of hills covered with low
Jungle™ :

“On this ground I placed the tents in echelon. Omn a Jower platean three quarters of a
mile distant, I placed my cholera tents in three divisions ; one for suspected eases, a second for
convaleseents, and the third for those in whom the disease was unmistakeably developed.
Communication between the camp and infected localities was prohibited.*

“In the main eamp I abolished a general hospital, distributing the patients
the camp. An extra blanket was issued to all ; and food was cooked and served ont twice a day.
When tﬁn weather was dry the prisoners were employed on light laboar,—af first in i
the camp of stones, brushwood, and roots. T then cleared the top of the hill of all jungle;
trenches were dug for the carrying out of a well regulated system of conservancy. As soon as
the eamp was made trim and all necessary work done, the prizoners were em in road-
making. There were parades morning and evening, and every prisoner suffering in the least
was put under observation, The result was, that not only was cholera prevented from
ing, but the opening out and airing of the prisoners seemed to free them from the taint which
they had acquired in the Juil”

“ Jn the 12th no cases oeenrred.  During the night between the 12th snd 13th seven
cases more oceurred, five in the camp, and two amongst the attendants on the eazes first
attacked. Of the seven, three dicd who had not been attendants : on the 16th, 15th, and 22nd
three attendants were attacked,*

“ Cholera ceased in the main camp on 13th July, and T considered I was safe in bringi
the prisoners back to the jail om the 28th. T, howewver, took the precaution of bringi (G}
back in detachments of twenty a day and distributing them th out the entire jail. At the
end of eight days some 150 men had thus returned, when, on the 5th Angust, a ease oceurred
which proved speedily fatal. On the Sth another case appeared, and the oecurrence of three
cises in rapid succession warned me that T had better take to the tents again. Between the Sth
and 12th eleven eazes had come forward. For two monthsa ecase appeared every third or
fourth day, chiefly among the attendants on the sick.”

Contrasted with the probable results had the prizoners continued to oceupy the jail, the
effects of removal in this instance must be regarded as very satisfactory.

The type of cholers was deadly. In fifteen cases collapse set in within an hour of the first

rmptom of uncasiness : of these eleven died within eight hours. There was no diarrhea in
:Lirw‘nim out of forty-eight cases; cholernic symptoms followed in from ten to twenty minntes
after the first feeling of discomfort and sinking at the pit of the stomach.

T regard this as a typical outbreak, extending over the mormal cleven-day period, but

reduead to the minimom by the judicions measures :

A and chiefly by the opening out and airing of the prisoners

July 1 p immediately after infection, The seventeen admissions appear
2 il s ket gent the abortion of an onthreak which under
- -}g T less favourable conditions would have been attended with
" T T % a much higher ratio of attack.

" i g Sy In the jails of the endemic province reeurrence rather

than persistence is the prevailing phenomenon. 1t is not atall
unusnal for a jail of this area to have three cholera ountbreaks in the year each distinet from

® Wilthout any regard to whether these affectod may have attended onthe gick or not, we have bere an evident
exnmple of the typéeal outbrealk, dead om the eleventh duy, and ent short wwl mitigated by the means tie Mt
it. ‘The primary effects of the infection wese devel on the 11th and the secondary on the 13th; under the
ot favourable cirowsstances cuses were due up o the date st which they occurred,
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been at an end, as it was everywhere else, up to the 27th November scarcely a day passed
without the occurrence of a fatal case of cholera. On no day did more than two deaths ocour ;
between 19th October and 27th November there were fatal cases on twenty-two days, and
but twenty-seven in all. The aspect of this cholera is that of a material kept in abeyanee,
unable from its diminished vitality to do more than indicate the fact that it is present.

I shall conclude what I have to say on the localisation of cholera and its relation to the

: ; ; attack of attemdants on the sick, with an illustration taken

4 "::;1'"""“'":; *'f""“:‘;‘ oflocals  from the experience of the Native Army. The case is that

7y o 2 * of the 3rd Punjab Infantry, which suffered at Kohat in
October 15858, The narrative is related by Mr, Deane :—

“On the 24th the firet man fell ; another was struek down on the morning of the 25th,
a third on the same evening, and a fourth at noon on the 26th, and a fifth on the 27th."

“On the 28th ten men went down (the Regiment had been moved into eamp on the 27th).
On 29th and 30th six men were attacked ; on 31st three. Eight more seizures ocenrred before
the dizease ceased on Tth November, before which date the camp had been three times shifted.™

“ On this oecasion a dresser, a cook, and three coolies were attacked while in attendanes
upon cholera patients.” But remark the simultaneous infection of the lines.

“ E%hmught fresh proof that the atmosphere of the empty lines were charged
with the igom, which found wvictims among the few camp eolormen who had been
left behind to watch ower regimental property. Nor were the men on guarter guard safe
some forty yards in front of the lines, nor yet the temt-pitchers who were under canvas near
the quarter guard, till in the end every man was turned out of the foul locality. One day’s
delay and I believe that the epidemic would have blazed up in the ranks with fearful energy ;
as it was, ten men were attacked in camp on the first day after removal."

When this case is looked at as regands its relation to the t}rﬁe, it loses much of the signi-

Ttriduz Dutaamx, 350 Prsris ficant character which we might otherwise have felt inelined

INPANTEY. to attach to it. The Goorkhas were infected on the evening
Kokat, Oetober 1858, of the 13th and morning of the 14th May 1857 in the N
Mumisions.  Py] Topai, and it was on the 18th that the outbreak ed
Dhetaber ﬂ g up; Peshawur was struck on the 10th May 1867, and it was
" 2, 1 ﬂl the 23rd {&nt the ﬁr{?a-g'liatmrh umrredh&iu the 42nd
= . 1 ighlanders (see pa . In this case the same b=
g’.t Ly menunufthunuthur;!::}nthnﬁﬂhduyismn. ]Eia'nhm
i 0, 9 ant to mote this typical aspeet in relation to the facts
% 3, 3 regarding the outh among Native Regiments in eanton-
il el . s ments treated of subsequently, and as exhibiting, in all

probability, the results of a single afllatus of the cholera
minsm, in contradistinction to the effects produged by the cholers which has attached
itself to a locality. ,
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Taking into aceount all fallacies that may possibly arise in a statistical enquiry, it is certain
that two-thirds of all men in whom cholera becomes developed die.  When it comes to this, the
medical mind is apt to ask itsell whether nothing has been done to mitigate the calamity ; and
it i to he feared that the solace afforded by the suggestion that many eases of cholera may
have been aborted by medical means is too often appropristed, and on insufficient grounds,
sinee we find that in the case of Native Soldiers who reject such measures, the premonitory
symptoms of the same period do not rma into cholera.
A second suggestion is, that cholera may be in a great messure averted by a system of
whyln.ns. 1t is said, that as debilitating influences ma;
hﬂ:ml offects of a system of prophy- to the coming forward in the economy of a cholern whic
a constitution better braced up would certainly have shaken
off, so cholera which has infected a body may be prevented from developing by the indi-
villuals composing the body being placed in a position to bear up against the poison.
position also has a basis of truth. No one who recognises, as 1 do, the extreme resem-
slance of the two specifically distinet missms of malaria and cholera, would hesitate to re-
commend the use of prophylactic remedies when cholera is threatened. But the general use
of prophylactic measures will not, in very many cases, prevent the development of the out-
break, although some, perhaps not a few, lives will be saved by the fact of the individual
being carried over the eritical point which must be snrmounted if he is to escape cholera and
dmtf. For I am strongly of opinion that there is in the cholera of any individual a point
reached, marked, however, by mo particular symptom, at which the disease advances or
recedes, just as i the case of malarious poisoning. The individunlity of cholera is more
pronounced than that of the malaria poison, but I believe that in this alone the phenomena
of the two missmata differ. It is not in every one poisoned by malaria that febrile symptoms
come forward, for before the critical point is reached at which rigor and the subsequent
stapes of fever follow, the seale of the balance has begun to sink backwards. 1 the same
to be the case in cholera poisoning ; it is not the case that in every one who imbibes the cholera
poison cholera becomes developed.® I am sure that it is wrong to say that in all cases
the existence of cholera in the system is marked by Hrmomtmy diarrheea. It may be marked
by diarrhea or it may not, probably the most deadly form of cholera is that in which
no symptoms at all or symptoms attributed to d ia merely, are present.
Next, it is advanced that a rigid system of quarantine is an efficient bulwark against
oF i s ting 'E:.E ui?:nue of nlmlehr:;l and that cholera epidemics are to
m““l ety met by circumscribing those affected by a sanitary cordon.
okl bttt In all cases in which we have evidence tﬂt nhnlﬂmrrin i
carried about a provines by homan intercourse, lives will be saved by this means which
be loat through its neglect. Quarantine, however, has never been aéamt to prevent the intro-
duetion of cholera into any country, and to trust to quarantine measures as the root of a system.
by which the epidemic cholera of India shall be met and restrieted, is to lean on a broken
reed, and to leave our soldiers virtually unprotected. Quarantine should undoubtedly be enforced
in many gases 4s conducive towards a gﬂn«iﬁnﬂ;hﬂtﬂlgﬁ]}atﬂ line of action be recommended
Eu the theory that absolute protection follows strict quarantine, its adoption can end only in
sappointment.
nother suggestion is, that the outbreak should be treated on the theory that cholera is one
of the most subtilely contagions of diseases, and every developed
_"W:fm&flﬂl:ﬂﬂl firom 'hmlﬂ!:-r case a possible focus of i ion to all around. The epidemio-
e contagious patare 9% Jogist will dread the spread of cholera as a disease a8 much in the
incubative as in the stage if it be true that cholera
is thus spread. The aspect of outbreaks, however, is strongly opposed to the reception of this
view placed in this light. Viewing the question in the hﬁ t that a body of men may suffer in
consequence of aggregation and community, I would not lightly set aside what I conesive to be
a truth, that the tainted stratum of air over o sleeping mass may be selected by the cholera
minsm, as we see only too plainly that it is selected by the typhus poison when an outbreak is
being fomented in our jails. This consideration should have no light weight in an estimate of
the causes which augment the ratio of attack; but the empirical assertion, that because cholers
is a contagious discase its ravages can be controlled by precautions directed against contagion,
is a grave error, and not the less so because it has been so universally assented to of late.
fifth theory holds that cholera outhreaks are to be prevented by the ﬂ.dq‘ljhonnf v
system of eonservancy and the use of an untainted water sup-
Measures deduced from the theory  ply, The dry-earth system lately introduced is question
of the pelecamn e A IR bl alegiad bn: muare tho: e wkmpdl gty sl iB 4
believed to the full the pro 't-im!m_mﬁmly put forth of late
years, that cholera is multiplied in the primae viae, that it is through the dise
that cholera is propagated from man to man, I too should hopetosee the deaths of our
European Army counted not hj" lnndreds, '|:Irlli:- by tens, Hut events of 15867 ggm; no
promize of the fulfilment of any such expectation.

# Tn replying to Dr. Morray's quéries, Surgeon Bteson gives his impressions In regard to this subject in the
ing beTnis t==
o rusing the acourrence of an epidemie, 1 believe that every living soal within itw inflsenco must b infoeted ; and
mﬂmmﬁmlmmﬁmmnuhhtpmlmrym; of sympioms, which assumes greater or less
according as the individual has in bis system that which fovgurs the development of the contagion or otherwise, ™
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ag regards their relations to the influcnee of the seasons, theve iz a divect an ism whemn
the statistics showing the results of the two epidemic agencies are placed side by side. A certain
number of weeks of dry heat inevitably cuts short the most deadly and wide spread
and ae inevitably chains down cholera. It is only when the vehicle comes frward and after
t}rﬁlms is dead that cholera appears; the hus season of Upper Indin iz from the
end of October to the beginning of June ; the era season from  July to the beginning of
Oetober. The great typlius :}:idgmiu of the past nine has never yeb to
establish a footing in Bengal Proper, merely hecause mimntﬂlﬂgjr is inimical. Tt is
scarcely necessary to reil:eﬂt, that the seasons in which the cholera hospitals of Caleutta are
erowded are those in which every facility seems offored to the propagation of cholera from man
to man, The hospitals are filled at 2 season when cholera is universally in epidemie vitality and
when the air is damp and saturated from surface moisture and from frequent 3 ond the
fact of the lower wards of the hospital being on a level with the chiel cholera wards seems also
caleulated to afford every opportunity for the local diffusion of the miasm; and yet the
armpgement has been maintained for these fifty years because no evil resolts have been
ohserved to follow. ‘The reviewer appears to me to argue as if it were an established
fact that cholera exerota are t‘hﬂ. means of propagating cholera, and that Dr. Maepherson
onght to have conceded this point. But in this country we do oot hold, except as a
theory, the transmission of cholera by means of the evacuations, although we recognise the
destruction of such materials to be a duty incurnbent wpon all who are om to treat cholera,

Tt i & most unusnal oceurrence for our great cholera itals to become infected. The fact
of it ever occurring at all has been absolutely denied by all who have had charge during the past
fifty years of the great hospitals of Caleutta, general hospitals in which cholers patients are
scarcely separated from others, from which eholera is never absent, and which in epidemic seasons
are crowded with cases of the most malignant cholera. The infection of a medical officer or of
an attendant on the sick or of the sweepers or washermen is a thing unknown. From first to
last in these fifty years, this observation has been made by no eareless observers, but by men
whose position was in itself a guarantee for the highest intelligence. It is useless to suggest
that the conservancy system is superior to a regimental system. It is not; on the contrary,
greater liberties ave used in general hospitals with cholera exereta than would be thought
in regimental hospitals.  Seriven who had the opportunity of observing cholera during some of
the worst epidemie years in Caleutta in the General Hospital, confirms the experience of all
his predecessors, and writes thus in his report to the Punjab Government on the cholera of
1862 :—"1 may sum up my own experience i the same way; and I had considerable
experience of cholera during six years and a half at the General Hospital in Caleutta. Tt
may be truly said that cholera is never absent from Caleatta, and at the changes of the seasons
we nsed to have numerons coses of the severest kind., They were always treated on the south
division of the large lower ward in the body of the building, which was not in any way shuot
ofl from the rest. T have often seen this ward full of cholern cases, with the attendants
constantly employed among them, yet I never heard of any of them catching the disease, nor
do I remember any of the other patients in the woard being infected.  This southern of
the ward was so frequently filled with cholera cases that we never thought of taking any
special stepe to eleanse it otherwise than by ordinary w:l!mh.'ml%J nor do I remember any facts
oceurring at the hospital that would have led me to think such a step was necessary.”

It must not be concluded that cholera never originates in the itals of Calentta. It
i# no very unfrequent occurrence for a Etimt under treatment for some other discase to be
suddenly seized with cholern; and T w that oftener than once during the past ﬁm&m
several easez have come forwand together in different wards and different buldi the
General Hespital. But this iz an occurrence to be noted becansge of its rasity, and 1o one
can spy with certainty that it has resulted from poisoning of the hospital, seeing thet
ﬂlch*ﬂ.u oceurrence has always been coincident with the epidemic prevalence of cholera in the
cily.

5 In conclugion, althongh T am not unwilling to believe that there may be a certain amount
of truth in the assertion that poisoning of a locality from the evacuations of cholera patients
may occur, [ cannot assent to the ition that a eommunity is always poisoned E:rmng-h
latrines, nor should I make it the is or theory of action in leaving a cholem-stricken
cantonment ; and, above all, T would not trmst to immunity l.ﬂ‘nFuhtainednrht.hq mortality
much lessened by the most perfect conservancy system. All the measures which I have
enunciated are means towards a good end, but their inefficiency is terribly evident. To me
it seems that none of these measures, nor all combined, grasp the one essential necessary to be
recognised in the application of a remedy. :

It is not my place mapnp“grti: t:mnntur:]& _nf cht;ﬁnnhtoe;teriuhthrqueﬂi%n

e reatmen a disease the homon economy. So
et s oo long as but one-fourth, or, at best, but one-third of our
European Soldiers who fall into the collapse of cholera survive,

it is mere mockery to point to what has been done in the way of applying a direct antidote
to the disease cholera. 1 am not prepared to say that all treatment 15 alike vseless, Some
methods of treatment are certainly more judicions and perhaps more succeseful than others.

* For eontinuation of this subject see page 238, In the kst chapter of the first secdion, I have traced the eoin-
cidence of the chobira of March 18968 of the regimenial depariment of the General Hospital with the genern] cholern
wa e, of which tbe effocts sppesy to bnve coased over & wide anea in Lower Bengsl on 17th Apeil,
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helief in the danger and universality of local infection, abandonment of the in which eholera
has onee shown itsell is the additional remedy which is suggested. Those who are not afraid to
acknowledge to themselves that, as a portion of the epidemie, the outhreak is too often inevitable,

mantain that with change of locality, elevation, efficient

The natarsl alliasces of the miswm of  drainagre, a pure water supply, in short, ¥ the use of all such
e i o the gomcoal mea.  APPANCES a5 are unquestionably efficient against the poison

wizres whouhl in oither case be the sume, malaria, the ratio of attack may be much diminished ;

they believe that, as the rule, the localization of epidemic
cholera is apt to be proportionate to the existence of conditions favouring the isation
of the missm which ecanses malarions fever, making, however, a wide reservation for the
distinetive character of the two poisons, and for the effects of monsoon influences which along
with their advance create for a time the conditions which determine the loealisation of air-
horne missmata ; and knowing from experience both of the cholera and malaria poison that a
loeality which has once been affected may, and in all probability will, retain the miasm
for o certain number of weeks or months, they see in change to another situation the probability,
not the certainty, of adegree of immunity which they eould not expect in the place in which
infection has actually occurred.  Thus with the knowledre that the cantonment of Meean Meer
or Morar will on the oceasion of an epidemic invasion almost eertainly retain cholera from the mid-
dleor end of July to the last week of September, s Regiment may quit either station after being
struck, with the assurance of throwing off the original cholera on or before the 12th day ;
withont any guarantes, however, that up to the last week of 8 her it shall not be struek
anew if still remaining within the natural provines invaded. oee who have folt the influenee
of epidemic malaria ean well understand what iz meant by such localisation; when the
fever of October 1559 settled down for two months in the Gimgeﬁe Prnﬁnm, EVEEY indivi-
dual included in the avea was aware of the fuet that he was thronghout the period breathing an
atmogphers impregnated with the fever poizon.

There i no respeet in which the cholera missm is more closely allied o that of malaris
than in this, that the recoption inte the system of either ]miaun, iz not followed of necessity
by the diseases cholera or malarions fever. T believe that a susceptibility of the individual or class
has more to do with the aspects of the outbreak as regands gravity or mildness than has ever been
suspected. It is not alone the amount of the poison operating which fixes the ratio of attack,
nor do the conditions of life alone determine that one ]mq'ly ghall sueeumb while  another
mmies, The effects of mace and of influences operating over and above the mere
of the cholera miasm will be treated of in the paragraphs which follow ; and all that
is here written goes elearly to show, that the causes determining the mtio of attacks in the
type with which we are more immediately concerned, namely, the British Soldier, cannot
be duly cstimated if the idea be maintained that the ratio of aitack iz merely a question of
the local accomulation of a certain amount of the cholers minsm. '

Ina cholera-tainted atmosphere the highest play of funetional activity is required for

the maintenance of the balance, and we know that, as the
Cinses sggeavating the mtin of at-  pyle, the balanee iz maintsined, and that cholera iz not
tack by causing the dorangument oftho  yniversal becanse of the presence of an universally distributed
cholera-bearing atmosphere. 1t is discordant with all theory
to s that all affected by the cholers miasm sucoumb to cholern, and 1 believe that the
law of the comparative exemption of certain classes, on eceasions when the diffusion of cholera
is universal, points to the grand principles on which the treastment of outbreaks will in the
future be conducted. Predisposition to ssecumb may be owing to many cases interfering
with due performance of function ;—to the presence of the venereal taint in the system,
to the poisons of malaria or aleohol, to the disturbance in the economy cansed by the seasoning
fever, to the effects of a barrack atmosphere tainted by overcrowding—to any canse, in short,
which by its operation is known to destroy the just balance between health and disease.
We know that many a man would escape cholera, although thoroughly poisoned, were it
/ . mnot for the operation of immediately exeiting causes,

: mﬁmm’““ﬂﬁm*ﬁ have noted several instances corroborative of the belief
ﬁm.:h;_ i which exists that when cholera iz abroad the use of a

simple purgative may defermine an attack of deadly cholers;
I know of no ease more typical than that already guoted which oecurred in Her Majesty’s
87th Reriment at Ferozepore on the same evening on which Umballa was so heavily struck
in the first week of September in 1852, Dy, W, Walker very well expresses what 1 wish to
illustrate, in the ing sentence :—* Let any medical man cast np in hiz memory the fatal
cases of cholera which have occurred in his own practice amongst all elasses of patients, and
he will have it ot once impressed vpon him how many fell vietims to a temporary lowering of
their vital powers. In one case, it was the depression following the use of stimulants to
excess that was the exciting ecause; in another, the fatigue of a long journey, or of a
shooting exeursion ; in a third, exposure to cold and wet; in a fourth, confinement and watch-
ing by a siel bed ; in o Gifth, mental depression from grief or fear of the disease it=elf; in 2
sixth, (and this perhaps is more frequent than any other caunse,) temporary weakness cansed
by glight diarrheea, the result of indiseretion in diet.” ¥

* Replies to D, Murray’s queries, Appendix II, p. 7.
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outhreak in a singie body, sinee although appearing in one death yoll various detachments
affected during the same month may be included :—
Firteex vEans, 1554-G8,
Regiments of the Native Army which have lost while in Cantonments above len men on the oceasion
af an ontbreak of Cholera,

1854 Benares «« B0tk Native Infantry Admisions 34 Deaths 10%
1858 Deyeah oo Hirmoor Goorkhas " 32 o 23
1856 Mecan Meer v 2Gth Native Infantry e 40 i o)
1856 Agra « diith Bative Tnfaniry i EI 2 18
1858 Furreed e ik e W ag
1858 A Hm%m S R
1858 Hohat oo ord Punjab Infaniry e £ 35 B 16
1859 g‘m s Ant ¢hm]]mim¢ni- ade e ik " 15
1840 .« 1Bth Punjab Native Infaniey ... . 16 e 15
1860 Ormaic ! wne Shahjehnnpore Levy = 0 i 13
1860 Various Stations of
UII per Assam e D6t Assum Local Infantry & ‘.:g =
mr ] L] " 1'
1861 {Fm" 19th Native Iofantey (Goorkbas) ~— » g8 " 0
1861 Mecan Meor mm‘l}m!ry W b ] i 11
1862 Bunnoo R P e 12
1865 Kherwarrah oo Meywar Bheels " 9 o 16
1867 Hobat .. 9rd Sikhs e 56009 45 eldind
What this table teaches iz lain, amd when it is read in connection with the table

which follows, no one can, I think, doubt that it is to the solution of the problem which they
offer that we must look if the death rate from cholera in the European Army of India is to be
permanently diminished.

From the record of fifteen years, sixtoen cases Mmmbh of being selected, in which
cither outhreaks or manifestations similar to onthreaks . Of these sixteen cases three
only oecurred among men representative of the Native Army as constituted before the mutiny
of 1857. In the great epidemic of 1856, I find that two iments lost, the one eighteen
men and the other twenty-one men; and in the epidemic of 1561, one Regiment lost eleven
men at Meean Meer.  Again, in 1860, we find two Regiments losing the one fifteen and the
other thirteen men, but in both cases in temporary cantonments, in which the men were
probably living much in the same manner as i the feld, Add to these the loss of Frontier
Regiments at Kohat and Bunnoo, and the eatalogue is complete for all men of the plains—
Hindoos, Sikhs, and Mussulmons, Kohat occurs twice in the list; in 1858, when the
Regiment lost sixteen men, and again in 1867, when fifteen men died.  In 1862, the 1st Sikhs
lost ten men at HKohat, but this mortality was included in three outbreaks between the Sth
June and 12th October, The persistence of cholera for so long in 1862, and the severity of the
cholera of 1858 and 1867, point, I think, to the effects of the same geographical peculiarity
which I have alluded to in speaking of the persistence of cholera in the Peshawur Valley,
namely, the retention of cholera by the frontier hills and its consequent subsidence in great
volume into the adjoining Kohat Valley.

OF the eight instances remaining out of the sixteen tabulated, the effect of race is shown
as in the case of the European; four oceur in Goorkha Regiments ; two in the mixed races
forming the Assam and Knmmml Regiments; one is the case of the Meywar Bheels;
and the last, that of the Jezai Regiment, compoged of frontier hillmen.

The following table shows the results of the great invasion of July 1856 in the Meerub
Division ; it illustrates the truth that the outbreak among Native Troops is but the shadow of
what it is among Europeans, (For contrast, see table for 1856 in Appendix) :—

Native Aruy of the Meernt Division in July, dugnat, and September 1856, Strength 12,340,
. Loss from the invadi olera of the year.

w#ﬂmm ror b e L Kumaon Gosekha Bsttalion, Deyeah.
July 4th 1 August 14th 1
,3 12th 2 S
gl T T . 18th 7
A Sith. 1 = 20th 2
#8 1 w alst 3
a BOtR L w  dind 1
i alags Tl n  Sund 3
Aung. 2nd 1 w odth 1
g AR ik » ooth 1
o T L 1
s 1h 1 w arth 1
Bk I -3 ol 0
kL lst .,
fth 1
w A7th 1
B T T | :
The zeventeen deaths of the Regular Regiments were over the entire period of the
vitality of the reproduction, and over nine different corps. 1t will be observed that in the case

of the Kumaon Goorkhas the outbreak has the facies of the type.

* A typical outhreak from 17Eh to Zth May © see note to 42 of Appendiz,

4 Hosil-quarters and all out-posts suifired ; this, therefore, mob represent s regimental euthreak, The eon.
ditation of the Lol Assam mhhwzﬂiy,nm the large proportion of Goorkhas and men of races other
than thage which go to foru L onlinary Notive Hegiments,
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This table requires no commentary. The fact that the risk of attack during the presence
of epidemie cholera iz 10 to 1, and the chanee of death 13 to 1 in favour of the Native Soldier
speaks for itsell, and I ¢laim for the grand deduetion that it shall have the weight of a law
and not of a mere fact, when its ical bearings fall to be considered.

Some will say that a fallacy lies at the very outset of the enquiry into the canses of
the differing cholera ratios of Evnmpcau and Mative Troops if the 1 between the cholera
and malaria poison be at the same time insisted on, inasmuech as the effects of the malaria
poison in the same localities are as apparent or more 0 in the case of the Native Soldier as
in that of the Earopean. But many coftingent eauses over and above the mere fact of the
presence of cholera and the eomparative strength or wenkness of the miasm present, determine
whether or not the individual shall fall into the collapse of cholera. The question cannot be
viewed apart from that of the effects of all the other agencies which influence a body of a
certain constitution for good or for evil. There are many cirewmstances which in the case of
the Native Boldier operate to increase the ratio of the attack of malarious fever, such as the
noture of his habitation, the insufficiency of his food, and his frequent u'l:mura on outpost duties,
In the case of the British Soldier, every effort is used to prevent the effects of the malaria
miasm from showing themselves cither in the locality or in the individual ; but the tendency to
deterioration and death from canses which are purely climatic remains, and disease due to such
u canse has no counterpart in the case of the Native. What is written in the sequel must be
read in connection, and a conelusion must be formed in relation to the facts which are shown
in the table in which elimatic discase iz contrasted in the European and Native Soldier. It is
not a chanee that for the past twenty-five years, British Regiments have been decimated in
almost every cantonment thronghout the Presideney, while the Native Soldier has virtually
escaped. The consisteney of the phenomenon teaches clearly that infection in the case of the
Native is seldom followed by cholera while the European as constantly sueeumbs; and this
fact places the whole enquiry beyond the mere question of infection or non-infection. There
is no reason to doubi that the amount of the cholera minsm present in the Native portion of an
affected cantonment is as great as that diffused over the European portion ; but the grand fact
is, that the miasm present is powerless to affect the Native Regiments as bodies, and weak
evl:? infﬁlmd‘?Mt epidemics in relation to individuals unless these be of some race foreign to the
plains of India.

The fact stands as a fact, and we are compelled to face it as such, and to enguire whether
it be the domestic, moral, or race distinctions that bring about the disparity, or how far the
difference in ratio may be influenced by all combined.

I fear that al{ three tend to raise the ratio in the eaze of the British Soldier.
While his domestic arrangements are in U India such as almost certainly ensure him
against the attack of contagions disease as typhus in all its forms, , erysipelas,
or hospital infection, they are not as yet v adapted to seenre his exemption
from air-conveyed minsmata. When troe cl:iﬂﬂmif:. malaria iz abroad in Upper India, it hae
always fared badly with our soldiers.  In evidence we have the effects of the epidemic fevers of
1850 and 1851, of 1856, of 1859, 1860, and 1861, and of 1566. The teaching of one and all of
these outbreaks is, that as the European Soldier lives in Upper India, he cannot escape when
epidemic malaria assails him.

It is against what is regarded as local malaria that sanitary measures have chiefly been

direeted hitherto, and in one instance at least not Judi=

Belts of vegetation may prove in - gignaly, when we reflect that in the mﬁumnh‘?Uppar

i et peoiketivawgiied e S e e prescnce of a tree scems to have been resented

a8 an intrusion and as likely to prove detrimental to the health

of the soldiers. It is surely a wrong theory which sees in an unbroken ex of plain the

best situation for the barracks of the British Soldier. T see nothing to fear EI;;:D the immediate

presence of the most umbrageous groves, and much to dread from their absence. If a sereen is

not a thoroughly efficient protection agninst advancing missmata, few will say that it affords

no protection, and if we are to credit the statements in the document which W, trees ane
caleulated to afford not a little shelter against the effects of air-borne cholera.

The Dmi:iating Commissioner of the ﬂhutrbmsghnr Dhivision of the Central Pmﬁnm, in
forwarding a recommendation to Government reg‘nn!ilﬁ the planting of trees on an extensive
seale, urges as one of the chief advantages to be ﬁ-llﬂ , the immunity from epidemic cholers
which the jungle villages of the distriets enjoy. writes :—

“I will endeavour to show how, in another manmer, the State will be a gainer by
mving every mmumgement i 1is power to the pinhl-ihg of trocs amd grroves on this ﬁre p].u.m
of Chutteesgurh,™

“The Chief Commissioner is aware that the constant visifations we have in this division
of a virulent type of cholera have elosely occupied my attention, mainis- that I might discover,
if I possibly could, the cause of the disense assuming so much more deadly a form here than
elsewhere, and the canses which bring it among us anuually instead of only oceasionally as
in the more northern divisions of these provinces.”

“ I have discovered a very important fact, and that is, that villages out in the open plain
suffor far more from cholera, and that the dizease is more deadly than in vill which are well
wooded.  The further T progress into the denser foliage, the more rare visitations of
cholera seem to be, until at last T find that, among the imhabitants of the “H‘;ﬁw in the
forest, the disease is scarcely known, and yet one would have supposed that these of all peaple
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of air.  And while the results obtaimed in the case of Fort William are very hqufu]}m
must not forget that the cholera season in Upper India is not the cholera season in Lower
Bengal. When the maximum of moisture is attained, cholera iz generally nearly extinguished
as an epidemic in Bengal, while it is in full career from south-east to north-west in the north.
This broad-fronted cholera of the monsoon is not a ground-seeking and insidious minsm, and we
are quite entitled to infer that the depth of the air stratum in which it is conveyed will be found
in some degree proportionate to the width of its lateral extension. In the epidemic of malaria of
the end of 1859, 1 found that the elevation of the fort of Buxar {about forty feet) sufficed not
to prevent the attack of malarions fever, but to alterits type. Ewvery ease which ocenrred
in the Naval Brigade oceupying the fort (and every man suffered), was a case of purcly
intermittent fever, while in the detachment of Her Majesty's 6th Regiment, i
temporary barracks on the ground level, every case, both in officers and man:m
the remittent type, passing in several cases into continued fever and ending in death; and
the type in the Ghazeepore cantonment, thirty miles distant, was the same. That elevation
will mitigate, il it does not prevent the attack of cholera, iz extremely probable; and no one
will deny the expediency of providing the degree of elevation which it is designed generally to
wllord, whatever may be his theory. It 18 the diminution of the ratio of attack that i mmed
at, the possibility of affording locally such conditions as shall place the soldier beyond the
reach of the ground-seeking miasm altogether, or place him in a stratum of air so diffuscly
imprognated by the minsm as 1o he powerless to affect either the individual or the regiment as
a body. This seems to have been attained in the case of Fort William, and the European
Soldier, though given to frequent the cholern infected bazaars of Calcutta, appears to be now
placed as regunds linbility to attack on a footing with the porpuhﬁnn of Chowringhee. In the
Sanitary Report for 1867, attention was drawn to the fact that the eircumstances of our
prisoners while they laid them o to the invasion and spread of typhus did much to ehield
them from malaris and cholera ; the high walls screen the enclosed buildings, and in place of
night guards, we have the heavy damp night air shut out from the dormitories of the prisoners.
When mvasion of our great jails does take place in Northern Indis, the attack is too often
adapted as regards its strength in relation to the very same conditions, and eholera spreads as
if contagion were going on from man to man.

It is during the night, or in the early morning, that men seem to be infected, and hence
night guards should be dispensed with as far as possible, when tfi.l]ﬂm:'u} cholera is abroad, The
effects of night air and damp encamping grounds was remarkably illustrated in the attack on
Her Majesty’s 79th Regiment, while marching in the end of 1866, from the Punjab towards
Delli and Koorkee, The intermittent was of a most pernicious type, nearly universal, fatal in
iteelf, and serions in ite sequele. I have called attention to the faet, that the women' and
children did not suffer, with the exception of a single family, the family of the Conteen
Sergeant who preceded the Regiment dmly in order to have coffee ready for the men at the end
of the march ; the u:e-rn.[:lt.inh of the familice wae attributed to the fact of their followin the
Regiment after daybreak, and of their not arriving until the new encamping wae
thorouglly dried by the sun.

What are called good sanitary conditions are not of themselves calculated to ensure our
men against cholera.  If it be true that cholera is air-borne and conveyed in the purest of all
aqueous media, the conditions requisite for human infeetion are at the same time
with epidemie advance ; and hence local measures can be only comparatively successful, and are
not absolutely caleulated to avert the consequences of invasion. I see no oceasion to look to!
impurity of the aqueous mediom as of supreme consequence, and the search after spocial
contamination, when EVETY fipol of rrss covened pll].in may relman the miasm, ﬂwgﬂm
mind from the simple truth. Let us never lose sight of the plain truth, that the reproduction
conmot be prolonged, and that the outhreak of a hody has a normal limit in time which is
only exceptionally prolonged. Let the results of our endeavours be read in this light, and
we shall have less seldom oceasion to dispute the assertions, that local measures have proved
a,d_a:]ua.te to copa with an im'luﬂiug cholera. We know well that some stations are worse than
others because of their natural disadvantages, but we know also that in the very best, general
sanitation has not availed to prevent cholera,®

Iad gencral sanitation been found efficient, the necessity for movement from our canton-

e mnntawuuﬂnﬁ have been recognised, g:_:[t but that elevated

The manifestution o & of  situation a drainage are very powerful in preventin z the
e v ¢ Iosalwition of chiclest, Chelirs Jovse d abiila'm excavations,
okt et and for any given spotitisin the lowest stratum of air that the
cholera miasm is to be found.  When air-conveyed, cholern may

#* (e sbations of ¢ lom owe their exempiion to their geograplien] situation or to their cdevation. Rawel-
pindes, Camphellpore, Nowsbora, and Sealkoto are stations vesy neasly exempled b comsequonee of thiie
primary inflarnces, I cammob affirm thot & geosine case of cholern has  originated in the Ihrwn]pi.mmt
in our time. Mo case of cholera has ever been retwrned from the Campbellpore cantonment sinee s oceupation in
1958, and the nearedt sppreach to the phenomenon of infection cocurred in 1867, when nine nwn in coe harrachk were
siaiianeonsly nffected with felrile symptoms which off with vielent disrrhoa ; T bave Httle Ledtation in
attributing these symptoms o the cholera mixsm which was thiroughout the Puq!:b :t'L time. Nowshera
Tean hadd 150 violint cuthreak of cholern since ite ocenpation § it was, however, touched in tho threo years of seondasy
invssion, 1858, 1862, ond 1367, but oo each occasion two men only were lopl. Mﬂahtunmhﬂumm
invasion of 1862, and in 18967 some of the women and children were affected, bot no man died. OF the comparutive
eromption of the hill stations and of Jullandur and Bareilly, 1 bave spoken io the fifth chnpier of the fimt seetion,
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Central Jails of the North-Western Provinces. A Slafement fo show the danger of community

of infection,
1556, | m_- 151, 1662, 1843, 18,
Cewman Jumes, | 2 | F |3 alF : 'g 5 | ¥ : | 4§
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I would not have my views on this important subject misinterpreted, for 1 would

sacrifice any theory rather than that the hbelief that cholera is incapable of incrcase ina

community by multiplication in the moist air eovering a body of sleeping men should be made
the exense for the neglect of practical measures which might seem to take their divection from
such a theoretical basis. There is probably no nidus o favourable for increase as the moist air
laden with the exhalations of human beings, aml such examples as those above quoted seem
to teach that the extent of infection is nearly always proportionate to the number aggregated
and to the extent of overcrowding.

The phenomenon of infection of a community does not imply that the contagion is
from one man to another, except in cases which in this country are exceptional. It is not the
ageregation of a cortain number of individuals affected with cholera that forms the cholera-
bearing atmosphere.  We have decisive evidence to the mntrar{ in the records of our cholera
hospitals. If a cholera-bearing atmosphere is anywhere locally formed, as within the walls
of a great jail, the impregnation is caused by the ncrease in a soitable nidus of the invndin&
germ—a mdus derived generally from the massing of individuals, and the artificial creation
u stagnant, moist, and impure atmosphere.  But no conclusion can be justly formed regarding
the alleged facts of local infection if what I have formerly urged be not recognised as true,
that the air of a locality may be poisonous not from the fact of containing cholera poison, for
it may contain none, but only in as far as its lmpnrlté interferes with due elimination, and henee
canses the coming forward of the symptoms of cholera in eases in which we know that with
better opportunitics for the full exercise of wital function the effects of the imbibed minsm
would never have become developed at all.¥ A body with a certain amomnt of eubie and e
ficial space might escape, while, with the half, cholera might become general throughout
it. MThe case of the Artillery at Cawnpore in the great cholers of 1353 seems a case in
While the cholera of the 7lth Regiment was in progress the Battery escaped ; and
when it was considered necessary to take up more room in barracks for the iment the
Artillery Company was doobled np into half the space p]‘iﬁml}" ocenpisl.  Cholera immedi-
ately broke out and twelve men died out of a strength of fixty.

The rarity of cholera in the European quarter of Caleutta, exeept where special conditions
seen to have localised cholera,f shows how much the risk of attack 15 diminished when space
is abundantly supplied both in and around the dwellings of Europeans. The following is
an example of the converse. Surgeon Boyd, 90th Regiment, writing from Subathoo on
9th May 1867, remarks :—* The fact has particularly forced itself upon us that the cases which
have hitherto occarred were brought from barracks, old, badly situated, ill ventilated, and
already condemmned.” i

The deadness of the atmosphere, so often ohserved in this country during the great out-
breaks of the monsoon season, denotes probably that the constitution of the existing atmosphere
iz not altered by the substitution of a fresh al.'mun]Ilhere, and no eondition can be more favourable
to the loeal spread of such a pestilence as cholera among any population than that which 1=
furnizhed by a dead moist atmosphere.

The following case was volated to me by the oflicer who was the ovderly officer of the
day when the outbreak of 25th August 1862 oceurred at Meean Meer. Being new to the
station, in going the rounds during the night, he and his p;;tﬁ‘ deviated from the road, and
while halting to determine their position, atillness and ness of the air woae such that
the pergpiration from the horses comld be heard dropping on the ground. He made the
remark, that it was on such a night as this that the outhurst of cholera, which had already
given warning of its nee in the station by a death in the 19th iment on 14th A
was to be dresded. On returning to their guarters they were informed of the outhrealk,
which within two hours was wi EIE spread through the cantonment. At page 185, the
effect of this outbreak in Her Majesty’s 18th iment s tabulated. Upwands af%
men were lost during the period of the typical out ; and 3% of thesc oeen
within the first five days.

# Ty, Wise made the chservntion that thee of his men suecoumbed most reslily 1o fever whose heds were most
unfavonmbly placed in regard to the sir supply; Do observed that those who breathed doring the night the air
which wak meat vitlabed wors the men whe wore far mone linlde than otlers ta yield fo the effects of the fover poison,

# Macpherson, Cholern in its home, 156G, p. 22 The localities moticad bave been twice sffectod since, in the
eyidamics of 1666 and 1868,
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But looking at the preceding etatement, we cannot affirm that the British Soldier
- is even on a footing with the Goorkha., T fear we must add
L e e e Soidice,  to the physical defects of some of our stations, to that com-

ity which is apt to multiply the ratio of attack, and to
the effects of race, the deterioration of the system by climatic influences and by personal habits.

It is the loss of the balanee that makes the dillerence between exemption and the attack

R 1 iy DA of cholera, and it is too true that the balance isapt to prepon-
. Ance dun o o MME  dopafe in many ways inst the European Soldier. The

oo G Ll 0o o European Soldier taken :ET: individual is not in this country
a typically healthy individual as the sepoy in the plains of Upper India certainly is ; noris the
British Army of India typically healthy as iz the Notive Army taken as o body. Tt is the
rule that the Ewropean g:l'l]iar suffers from climatic disease from which the Native Soldier does
not suffer at all, because his constitution has been for generations adapting itself to the
cirenmstances of the climate. The acute dysentery, the hepatitis, the pure heat fevers,
and the heat apoplexy of the European Army have no counterpart in the Native Army of
UJ]IFE‘ India ; heat apoplexy or acute dysentery, such as we meet with it in the European
Soldier, are almost as rare in the Native Army of Upper India as are the same disenses among
the population of England. The causes which produce these affections operating through a
gerieg of years on the Buropean Soldier implant npon his constitution a ial tendency to
yield to miasmatic influences. The very adaptation which undoubtedly occurs, implies
that the internal organs have assumed an abnormal excess of function very little in advance
of which lies disease. I cannot help coming to the conclusion thata wvery portion
of the cholera ratio must be aseribed to the climatic causes inimical to that even balance of
health which is the mest powerful preservative against the development of cholers in the
system. ;

! When in this Presidency the European Soldier dies of fever, if we exclude certain instanees
in which the character of the fever has been specifically marked, we recognise the fact that the
man dies not from the virelence of the fever poison, but from some collateral condition which
in the majority of instances is absolutely personal. The man is old or of intemperate habits,
or is the subject of some eachexy, aml hig fover takes on the deadly type because his system
has not the resiliency requisite for tiding over the erisis. There is no denying the fact that the
strongest soldiers may sucoumb to cholera; but these wery same men would onder extra-
ordinary exposure succumb to dysentery or to heat infleence. I do not think it unfair to con-
clude that the Eueopean Army, and especially its old and its unacelimatised Regiments, is not a
material well fit to throw off the cholera minsm, snd that the ratio of attack 1=
high ; while in Upper India the sepoy typically healthy, as a rule in his native provimes or in
a climate ¢orresponding o that of his native provinee, and at the same time a careful liver,
does not readily suecamb to the cholera poison, but throws it off. It 18 by no fortusous contin-
geney that the Goorkha is singled out. His social habits ma pm]!mpme to. cholera, bub
over and above all this, the same personal condition which camses seventy-five per
cent. of all Goorklias attacked by smallpox to die, and which among these hillmen converts
Relapsing Typhus into Bubo Plague, brings him down to a level, in regand to liability te
cholera, with the European whe sulfers from what are called climatic diseases, diseases due to the
non-adaptation of organs and fonctions to the altered conditions in which the Earopean finds
himself in India.

I cannot leave this paragraph without once more inviting earnest attention to the truth
which iz here asserted.  If we are ever to reduee the mortality n the case of the British Soldier
our aim must have a definite direction, and I feel mnvimfvﬂmt the clear recognition of thia
truth will place us a step in advance.  And there sre collateral trothe alss which become exhibited
in an aspect of great importance when onee we divert our minds into thiz channel of investiga-
tion, Chiel among these is the faet that younz and newly arrived Hegiments are liable to
suecuml as communitics. The ease of the Buffs was apparently of thiz natore. There were in
this Regiment 195 young men below twenty-five yoars of age; of these fifty-three died in
1867 in their first yesr of Indian serviee. The old soldiers aleo suffered extremely; of
twenty-five men, above thirty-five, twelve died in the first year. The cholera came wpon this
Regiment in the end of Angust, when the depression cawnsed by the elimate of the previous five
months was at the maximum. T see no reason to doubt that the Artillery and Cavalry at
Meerut were subjected to the very same degree of infection ; and yet five men only sue-
cumbed out of a strength of 1,040, while 105 men of the Bulls were

The cholera minsm was superadded to the effects of climatic inflaences, and the iment
as a hody had not the strength to bear up against it. Dyspepsia and a sense of navsea became
general ; and as panie naturally followed the mpid of the pesti , the ratio of attack
wenb on pro vely increasing. It ought earefully to be im upen Commanding Offieers
that too much care cannot be taken to prevent fuligue or exposure in o case of this kind, The
movement into camp has a bright and dark t ; and the method in which it i carried out will
oftem  determine the aspect for or for ewi The necessity for daily or often repeated move-
ment is entirely secondary to the conservation of the general health of the men; and when we
knew what the sutbreak actually is, we ean readily judge that the constant movement hither and
thither becanse of the continued appearance of cholera in camp after leaving cantonments is in
the very great majority of cases altogether uncalled for, and in bad weather likely to be fullowed
Ly evil results,
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searcely four men per Regiment, and this notwithstanding that in consequence of the epidemic
and the numerous camps out on the frontier, the duties fell heavier than usual on the Native

Troops."

H‘lm following is from the report of the Assistant Quarter Master General Peshawur
Division ; it is singularly consistent with all that has been written above :—

“ 1 have reason to believe that it could be proved that wearly all the soldicrs who were
attacked during the late epidemie at Peshawor were men of indifferent constitution —men who
had recently undergone or were then undergoing treatment, men who were known to be in
indifferent health, men who were addicted to drink or had been recently drinking heavily, men

ralyzed by fear, or men who had been undergoing unusual fatigue or exposure. If such can

e proved to be the case, it goes far to confirm a theory which T understand to have been very
gencrally entertained amongst medical men and others who were close observers during the
late epidemie, namely, that eholera iz eontagious or infections only to these whose eonditions of
body are such as to render them prone to the disease.® The ¥ men in strong health who
have no fear of the epidemic are mot liable to an attack, however much they may frequent
cholera hospitals or mimster to the wants of patients, It is a notorious fact that such men if
in strong health, steady, and free from fear, are not more susceptible to an attack of cholera
than those who keep aloof from such places.” The remarks which I have made regardin
the employment of European orderlies are in accordance with this observation; and
think the conclusion is warranted that the 'emIiln:,rment of Enropean Soliiers as orderlies
entails a certain and unnecessary waste of life, not from contagion, but from the
depressing effects of contact with the sick acting on constitutions alveady infected by the
cholera muasm. As 1 have qlmﬂg:mmiﬂ-, it is a recognised truth that it is on rare and excep-
tional oecasions only that natives brought in contact with the sick suffer; and the ratio of
attack is never commensurate with the gravity of an outbreak, or the aggregation of cholera
stricken individuals.

Regarding Meean Meer in 1561 Strachey writes :—

“The exemption from attack of the medical establishments in the hospitals was remark-
able. There were very few cases of cholers among them, and handly any of the native
menial servants appear to have suffered.”  In the ease of the Buffs, which lost 135 individuals
in 1867, only two of the native followers of the Regiment died.

Dr. Bruce, an excellent observer, adds the following testimony, from his experience at
Cawnpore in 1848 and 1849, He writes:—"In 1548, I had cholera in the Fusiliers from
May till September.  During the whole of that time I may say the hospital was never free
of some cases, and at times it was crowded. The whole establishment may be said to have
lived inthe wards; the coolies for hours together never left the beds of the patients, and the
medical officers did nothing but minister to their wants; and yet not one man, Europesn or
Native, ever showed the least symptom of cholera. T took most particular care to have them
mustered and looked at, but in that year there was not even a case of bowel complaint among
them. TIhod often not less than 100 men thus exposed. In 1849, the result was exactly the
game ; not one man of the hospital establishment was attacked."t

The moral effect produced I.'E' the breaking up of hospitals n]lng-et:te:a]u far as pmbiu&

: when an outbreak iz imminent, iz undou y very great a

2 m““ﬁm of the effects of mental  , powerful auxiliary in keeping down the ratio of attack ;

AT and g0 aleo is the movement into camp under ondi eireum-
glances apart from any other theoretieal advantagme which it may possess. What is extent
of the actual benefit, and what the ratio determined by mental depression, cannot be shown
statistically ; but the omission to recogmise it would be very dangerous, a8 diverting the mind
from an aspect which calls for a remedy as powerful as any proposed in the way of antidote.
I foel sure, thatin very many cases in which calamities have been attributed to severity
of cholerate infection, demoralisation and not the strength of the minsm per se fixed the
ratio of attack and the mortality in relation to it. In the case of the Buffsit is well known
that men sought the last consolations of their religion many days before cholera became
deve in the same individuals.

The following case occurred at Deolee in the outhreak of 1867 ; it is, however, impossible to
say whether fear alone determined the attack of cholera, or whether the dread was indica-
tion of its development :—* Two sepoys lived in same hut. The one died of cholera on 11th
July. The second man on going wmto his hut on 10th July fancied that the dead man was
sitting on hiz bed ; he rushed out in a state of great alarm ealling out that Ummg:ﬁhm
ghost was sitting on his bed and had seked him to smoke. A white cloth was on
the bed. The man was taken ill soon afterwards and died next day.”

Perhaps T have digressed too far from the gimple statistical facts in thus trying to explain

why it is that the European Soldier dies. hg'uli I regard it
mm conclusions regarding the 5o “of pytreme importance for the application of a euitable
remedy, that not only should the direction in which the
statistical data point be clearly indicated, but also that the radieal difference hetween the eondition
of the European and the Native—natural, domestic, and moral—should be weighed in

ST wead this—* that those onl b - = =)
““‘ﬂf*mmhtﬂdm:f-!w ta the genemally prevailing infucnce whose conditions of bedy are

# Letter to Muckinmon, Tndian Ausals, Octaber 1836, p. 140,
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cholera infection, and how a certain number of individuals, necessarily or aceidentally brought in
contact with the first suflerers, were also affected. The invariable conclusion is, that from
this time the disease spread, mot locally, but wniversally ; and it is distinctly implied that
there was a necessary sequence between the first cases and those surrounding them, and the
general infection of the provinee or kingdom. As [ have shown, the progress of cholera is
not eontinuously progressive ; its advance is mapped out by the suecessive affection of natural
provinees, and iz made per salivm at definite seasons, At any fime in the intervals hetween
the epidemic leaps, importation imto the countries beyond the already ied area by human
ageney or by fomites, may oceur. But we must earefully distinguish between importation
and troe epidemic advance, seeing that both undoubtedly ocenr; and we must not eome to
the conclusion that there is some subtile influence at work, diffusing the minsm im ilily
from those already visibly affected hf"v cholera, when we see a trifling local oot wed
at an interval of weeks or months by the universal infection of the country. This is eertainly
not the method in which the gap is bridged over when true epidemie advance oceurs; and it 18
a mistake to call the easual introduction of the forerunners of an epidemic the advance of epi-
demie cholera. At home, in anticipation of the sctual cholers invasion, daily registers should
bie kept from the date of the occurrence of the premonitory eases or ou . in order to
time fo a dn_}r the arrival of the air-horne epidemie, and to note its selected habitat. In our
natural provinees of Upper India, we can note advance very readily, from knowing the seasons
at which it is 10 be anticipated, and beeanse of the invariable association of the missm with its
wvehicle ; and if the definition in space be more accurate and the ccenpation of the avea eovered
be more complete than at home, it is to be remembered that in this country the limit of the
geography of the epidemie advanee is precisely at the point to which the special meteorologieal
areneies extend, and that the velicle 12 of wniversal distribotion, while at home there & no
phenomenon corresponding with the undeviating regularity of the Indian monsoons to define
the position of any air-borne missm in time and space,

Tt iz snggested as contradictory of the alleged fact of the provineial distribution of c¢holera
by aerial influences that, if it be true at all, the distribution of cholera within the noi
area must be universal or nearly so, and that hemee every human being within it mours the
rigk of death from the invading cholera. The caze iz not unfairly put. In theory this is
exactly what does oceur.  Certain types of the population and ecertain loealities sufler in differ-
ent proportion, and in some portions of the area even the index of the presence of cholers may
he wanting ; but the universality of the Hability viewed as ascientific truth holds good. Excep-
tions do not make the general proposition less true, that the entire population resident withm
an imvaded natural arvea, ineurs the rizk of the attack of cholera on the oceasion of an invasion.
When an aiv-horne eholera sweeps over Calentta, eertain conditions peculiar to locality or con-
nected with predisposition in individuals or classes, canse selection among the i
Imt every resident in Caleutta on such oceasions runs a risk of suecombing to cholers; and
what is true in this case of a eity is true of the natural areas of Upper India.

The dependencies of outhreaks are not to be classed jn a = tic arrangement

along with the outbreaks of the epidemic; and it remains
The enmparative value of siatistical ﬂi‘ﬂll’-l]? to be considered how far observation and ﬁl‘pﬂ'rimmt-
ﬁz;ﬁdﬂﬁg"m;ﬁ“ tet® have lod to the record of facts which demonsirate to us the
of = system, i secondary truths regarding the affection of individuals or
localities. In contrasting the primary and secondary truths
the diffienlty lies in duly apportioning to each the true value, and T repeat that it is infinitely
more difficult to weigh the alleged results of observation than those for which we have the
widest statistical data. 5o long as attention is confined to the tabulation of statistical facts,
every figore represents o truth which invites us to place it in its ition in a system ;
but when we come to weigh the results of observation, we have to no longer with a
harmony but with a series of antagonisms. And even in experiment, the results are searcely
more satisfactory. 8o unsatisfactory indeed are they, that they are sustained more by the
eatablished reputation of the experimenters than by general assent to them as seientific
truths, It is a safe maxim never to call in question what an observer of acknowledged
reputation affirms thathe has seen or dome ; and we have no right to deny his positive facts
becanse others do not appear to eoineide with them,  We must not at the same time forget that
obgerved facts are subject to different interpretations. .

But notwithstanding the difficulties that meet the seientific observer at every turn in the
collection and estimation of evidence from observation and experiment, others are less serupulous
in making use of results which he frequently puts forwand by way of suggestion ouly, producing
them as Dwets adapted for the fartherance of theoretical propositions far in advance of those in
explanation of which the data have been brought together. And this misuse of evidence has
mimmmplimted all recent investigations regarding cholera.

those whe have sought to build up a system out of the secondary manifestations

: of cholera allege to be truths may be true or they may not.

th'mm:ﬁ'ﬂi&: op of o mtom fom - This we eannot pass over withont remark, that when the

wilih the l‘l!mt:luv having c:nnnhnl different itions are le WE"“’H and faiely looked at,

hasis, theyrril!heﬁuntlleani ong on the other support,

having evidently been d ome Ly one in each i

European epidemic, when it was felt that the prop had been struck out upen which the

provious l‘!llm‘r_!pr reclkoned for its stability.
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the pilgrims or taking eare of their wants, suffered. The following cases oecurred at the Beyn
Chowkey, where the pilgrims were turned off on the road to Jullundur from Philloar :—

Drr. Verchere writes :—* On 25th April, out of a guard of twenty-one men, two sepoys of the
14th Native Infantry were attacked ; amd on the 26th, a chuprassee, two bunneahs, and a i
tal servant. A third sepoy of the guard had a sharp attack of choleraic diarrhwa. OF these
cases one sepoy, the chuprassee, one bunneah, and Hne hospital servant died.” He continnes .—
“ All the sepoys were perfectly well before they left the lines. This small detachment alone came
into contact with the mlgrims, It a to me a8 &t an example as any 1 have seen or
vead of, of the contagion of cholera. e lines of the Regiment are not morve than two miles
fram the spot where the cholera eamp was established, amd not 2 case of cholera or even of baud
diarrhea ocourred ™

The shortuess of the period of inenbation is proved by the following case : we have seen
the same in the case of Regiments attacked on the very first day after descending from hill
stations to the plains :—

“ A Goorkha sepoy, aged twenty-five, left the lines at sunset on 24th April, and arvived at
the eamp an hour afterwards. Early in the morning of the 25th he was attacked with diarrhea
at 10 a. w. he was in deep eollapse, and died at & ». u.”

Such facts have very properly been used as an argument for diverting pilgrim streams

from towns, They teach that pilgrim streams are sources of infection; and the exemption

of the towns from which they have been diverted shows the efficacy of the measure. But
here must be interposed the equally certain truth, that there is a cholers against which sueh
guarantine is nnavailing. He knows but half the truth who, judging from such local experience,
concludes that perfiect quarantine is invariably effective in ing ot cholera,

Applying the same to jails, we find such a case as the following :—During the enee
of the invading cholera of 1863, a party of prisoncrs coming from the dircetion of N, 5
was affected by cholera before reaching the Central Prison at Allahabad. On a.mrﬁiﬂmy
were placed in striet quarantine, and a cook was provided for them from among the resident
prisoners. This cook was the only man selected from the jail at this time by cholera. The
inference is, that he acquired it from the cholera-stricken gang to which he was attached, and
that had others of the resident prisoners been brought into immediate contact with the same

men, they might also have suffered. The conclusion is, that when cholera is abroad, quaran-
tine is a proper precauntionary measure ; bul we must not expect that the prigon population is
imvariably to escape because quarantine has been enfi .

The narrative is thus given in the rnm of the Allahabad Jail for 1863 :—

# Among the European Troops cholera commenced on 19th April, and in the jail on
2nd May. After this outbreak, the jail continued free from cholera up to the July,
and between this date and 5th September thirty-three cases ’

“ But in the meantime, s party of prisoners from N marching towards Allahabad,
met the epidemic a few days before reaching their destination, and brounght it with them
mto the jail on Tth June. Out of seventy-one, two had died before reaching Allahabad, On
the day of arrival five were admitted into hospital ; on the 8th seven ; on the %th seven ; on the
11th two; and on the 124h four; no other cases ocenrred until the 28rd, when another of the
same parly was attacked.®  The only ofher man affacked in joil during the period was a Brokmin
cook, who was fold off fo cook for Hhis parly ; Ae was sei; mﬂ'ﬂfldfﬁrhm hix dufios.”

A cholera-infected body does not necessarily infect a community with which it mingles; at

The mixitg a0 of an infected with  ChE same time, it is not justifiable to mix up an infeeted withan
- unlmh:f:l y is not necossrily uninfected body. The crews of ships, if drawn from separate
followed by the appearance of cholera sources and shipped immediately before sailing, have been
m the uninfected body. observed to share in mo community of attack, cholera being
confined to those shipped from a definite quarter. In the case of a mail steamer, which was
affected by cholera in 1568, it was observed that those omly who slept on board on a certain night
while the vessel was moored in the Hooghly were attacked. When the Rajghat Detachment of
Her Majesty’s 54th Regiment was moved to head quarters in 1863, cholera had showed itself
by a single case Wl{i' and the outhreak which followed during the next seven days was confined
to the men at the Rajghat Detachment. The Detachment of Her Majesty’s 92nd Regiment,
which arrived at Fort %ﬁriﬂinm by the Sunderbun route on 24th March 1862, had between
that date and the 11th April seven fatal cases, while the other Wing remained unaffected.

Mr. Reilly, Apothecary to the General Hospital, sends to the Editor of the Englishusan

; the following very interesting letter on the subject of hospital

M:n" :ﬁ;‘;‘;“"mlﬂ Culeatts do  yfection in reply to the remarks of a correspondent who

s e suggrests that the hospitals of Caleutta may be foei from
which cholera spreads. It is published in the issue of 218t August of this year.

He writes:—* 1 am very glad to be able to reply at once to some of the remarks made,
which tend to give the idea that cholera finds o centre in the Caleotta General Hospital, and
that patients there treated run a considerable risk of eontracting that very dangerous disorder.

“ Doubtless men have been seized with cholera after having been admitted with other
diseases. I have the proof before me in the hospital records, that during the last thirteen
years, there have been eight men who, after heinE-mlmiﬂad, were 50 attacked. That is to say,
in about twenty-four thousand Europeans, eight have been seized with cholera in the General

# This seems to have been o nearly typical cathroak.
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To the general results here shown, the question as to the numbers of pilgrims assembled
in the different monthe and the infloenee which they may have had on the diffusion of cholers i=
altogether secondary. Ome glance at the facies of the table is sufficient to e this, Tiis
throughout and consistently a beantiful demonstration of the truth of the ionship which
the wvital object cholern bears to the influences of senson. Here is seen the sprouting into
vitality of the spring, the monsoon, and the November cholera. Note that the spring cholera
of the extreme south-east is the cholera of February and March, not of April, as in valley
of the Ganges, nor of May, as in Cawnpore and in the western division of the epidemic area ;
and that the monzoon cholera of the extreme south-sast iz not a cholera of July, August, and
September, as in Upper India, but of Jane and July. It is wonderful here to mark the mini-
mum separating the spring from the monsoon reproduction ; and such o demonstration is of all
the more value when we reflect how diffieult it is to define the line between the cholera of May
and of the monsoon in Northern India. Fifteen admissions in 25 years mork the minimum of
May in this pilgrim hospital; while the maximum of the monzoon is indicated by 1,798
admissions in June and July during the same period.

It muzt never be furgnthﬂ'l that the mere fact 0! the presence of cholera amon ﬂinm
or other assemblages, especially in the epidemic provinee, is an index that epidemic 15I is
abroad. No pilgrim bedy will develop or acquire cholera except where cholera exists and is
ready for epidemic spread. Every manifestation that occurs has its place in an epidemic
which is in progress. When I have spoken of the great pilgrim outbreaks of 1860, 1863, and
1867, T have done so merely as of a single outhreak in an epidemic involving half of
India. We cannot be too careful in trying to avoid fallacy of deduction from the observation
of the facts of pilgrim cholera. It has gmn recorded that the cholera of the Allahabad
pilgrims of January, above referred to, was the origin of the universal cholera of Oude of 1863.
But we know that this was not the case ; we know this cholera to have been truly a portion
of the cholera spreading at the time from Cachar to Bundeleund.

In connection with what T have written regarding the geography of epidemic cholera in
1867 and 1868, the absence of cholera from the pilgrim shrines of the Madras and Bombay
Presidemeies in these years was to be anticipated. T cannot, therefore, but regand as premature
the conclusion that the samitary precautions adopted during this period have been the means
of preventing the catburst of cholera.® It is when cholera is due to appear becanse of its
provincial distribution, that the effects of local sanitary measures in preventing or mtllﬂmmg
the outhreak will in the future be tested ; and knowing how detrimental to the troe advance
of sanitation as a seienee is the holding out of expectations which are not realised when fai
put to the test, while recognising the propriety of the messures employed and acknowledging
the benefit likely to be derived from them, we cannot be too cautious in our estimate formed
from the results of a limited and local experience.

The following caze related by Mr. White, of Debrooghur, iz one of those upon which the th

of the introduction of cholera by human agency is fuun;:rd_y

introdnation of sBemmile i indivi
¢Tha hlﬁm Ut;;r&hﬂm' The correctness of the observation, that the body of individuals

Busie o Leman § o in question spread cholera, seems to be beyond dispute; the dedue-
o A e tion, that human agency introduced into U Aszam the de-
vastating cholera of 1860, portion of a great epidemic universal from Bombay to China, is incorrect.

This cholern was introduced from Lower Assam into Upper Assam, two months in
advance of the troe invading epidemie,

The history of the successive steps of advance in 1860 from south-east to north-west,
from the Bay of Bengal to Lower Assam, is thus given by Dr. Thomson, Superintending
Surgeon of the Dacea Circle; it is interesting to observe how, even in so general a state-
ment, the normal dates of appearance from the sea-level npwards are recorded, and also the
oceurvence of the three reproductions, of the spring, the monsoon, and the cold season :—
“ Cholera first appeared on the 29th February in the Backergunge District, and was rife in the
adjacent. zillahs of Daeea and Mymensing durinﬁiﬂw months of March and Apeil. It broke
out with great violence at Gowalparah on the 4th May, and terminated on the 19th ; again it
appearad on the 18th July; and thindly, on the 9th October.™

Along with the third appearance in Lower Assam, Upper Assam was invaded,

Out of a latiom, in the Debrooghur District, of 10,000, 1,250 cases of cholera were
veported in October and November,

It was, however, coincidently with the second appearance of cholera in Lower Assam, in
July and August, that the cooly gang, to which the following nareative relates, imported
cholera into the Debrooghur Distriet :—

On the 18th August, the river Steamer Adjai arrived at De hur, having lost on the
passage about a fourth of the eooly immigrants on board from cholera. Several died immediately
after disembarkation, and the survivors were removed to the tea garden in which they were to
be employed. Mr. White remarks :—

Laf.—* There was no case of choler in the provinee before the arvival of the ddjai"*t

* Beviewing the Report of the Madrss Governosent regarding the control of pilgri in the Madras Preddency, the
Aruy Banitary Commission semark —* It is most satisfactory to know that an arvest ez be put on chaolera by these
and mf memsures of proventlon. which have moreover the experisnce of all past epidemics in Barope to snstain them.

+ I do got attach mach volue to this stotemont in as far as it may be ax conclusive against the existesce
of cholera in Uppér Asiam; it is for more consistent with experisnee 1o conelnde that muny warnings of the appreach
of the epidemie had by this time been given. 1 observe that in his meuthly jall retarn for May Mr. Whits shaws two
wnees of cholern among the prisoacry. '

el s it
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ance may be attached to it beyond this as a missm multiplied in, and emanating from within
the human eeonomy.

The sum of all experience, and the lesson tanght by the facts given in illustration of the

2 / secondary truths regarding epidemic cholera, is, that, while
s e the asasregato of the. outbreaks of soil-born <hlera svari-
musltnrrnt'hemﬁghtui bly ﬂl!m“ SEOgARIYR reproductions make up an epidemic,

there is, in the history of the cholera of this Presidency,
no evidence to show, that any aggregate of cases of cholera, derived secondarily from true
outbreaks through human agency, has ever, by the combination, produced a reproduetion
or provincial manifestation of cholera, and consequently never can have given rise to an
epidemie.
! Snow wrote as follows :—

“If cholera cases were not connected one with another, there would be no reason why
the few enses which happen in a village, ghould not be scattered over as long a period as the
thousands which oceur in a great metropolis,*® '

The statistical facts, as I have here recorded them, entirely invalidate the eonclusion from
the presumption that the cholera of rural districts has a shorter duration than that of cities.
They show that the duration in time of the provineial reproduction is identically the same
in the case of all classes of the population, and whether the numbers alfected be large or small ;
typically the same, for example, for the sepoy as for the European Soldier, and for the cities of
a provines as for the villages.

Baly also sums up against Snow's view in the following terms :—*The theory, that cholera
is propagated and diffused by means of human intercourse, receives no support from the facts
relating to variations in the intensity of cholera epidemics, and the eirenmstances determining
those variations. These facts tend, on the condrary, to establish the close resemblance borpe
by Asiatic cholera to the common summer cholera and diarchom of this eountry, and to
remittent fever, which there are such pood grounds for believing to be purely of malarious
origin, and not to be in any way communicable.” (p. 43).

It seems to me that the modern deviations from the verdict of the College of Physicians

= o " of London on the cholern of 1848 dnli-m-e?:hmngh Baly's
e M L D Report have been in the wrong direction, amd that the
comelusions of this classical memoir will be held in esteem in all time to come, when the
natural history of epidemic cholera shall _]m?a been placed on & sounder footing than at present.

I have deviated little from the principles of this report. In this coun + however, we
have to deal with data more npprwia{;le, and with a wider basis of recurring faets ; and this
admits of comparisons being made for which the data are wanting in Eurape, owing to the
short duration of epidemics and the eccentricities manifested during the period of their
CECUTTETICE.

The conclusions are given in summary by Baly nearly as follows, (Report, p. 216, p. 224) :—

laf—1t iz mot proved that cholera is sprend subsequent to its mulhpliua.lt.-iﬂn in Fti;,a hll::lll!i
CEOTHIMY t=—

“ No sufficient reasons have been found for adopting the theory, that the cholera poi
is swallowed with the food or drink, is reproduced in the alimentary canal, and being dise
with the secretions of the stomach and intestinal canal, megutw the disease by finding
aceess in the same vehicles to the stomachs of other persone.”  (p. 222), -

2nd.—He assumes the controlling power of atmospheric and hygrometric influences :—

“ This theory—of multiplication in the economy—has been found especially inconsistent
with the great mass of evidence which establishes the influence of the different conditions
of the atmosphere * * # ;and that theory alone (of the six theories previously enumerated)
s supported by a large amount of evidence which regards the cause of cholera as a matter
increasing by some process, whether chemieal or organie, in impure or damp air, and assumes
that, altheugh, of eourse, diffused with the air, it is also distributed and diffused by means
of human intereonrze.”  (p. 223).

Grd.—He holds that cholera is mot eontagious in the sense in which we apply the
term to the method of operation of other zymotic poisons ; and that the theory of spread by
contagion is opposed to conclusions drawn from well observed facts which place cholera in a
different eategory—(p. 221). “These characteristics,” he says, “suggest the belief, that the
pm}mgul.iun’ of the disease cannot be maintained by any matter emanating from the bodies
of the mek.”

4th.—He attaches to human agency a share in the dissemivation of cholera far above
what T assign toit. But, be it remarked, Europe has supplied the theory, aud yet Baly is
compellal to fall back npon India for the data which have been produced in support of it ; and
the facts which he quotes are, in my estimate, valueless, sinve they have been misrepresented in
their bearings, and are incapable of application to the ponts which they are mm&d to prove.
In many cases what are alleged to be facts are simply erroneous allegations, without any claim
to the title of seientific or statistical truths. (p. 218).

5tk —The theory of the provineial distribution of cholera by a controlling aerinl agency, is
entirely in aceordance with that of this report, although the full development of the iden is

e

# Baly, p. 80, quoling Snow,
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the immense majority of the medical service in India ¥ * *. Tt has been remarked by
Annesley, Irving, Mouat, Corbyn, Jameson and a host of others, that the attendants on the
sick have not been observed to suffer from the disease more than others gimilarly exposed
to the other influences, and this is entirely accordamt with my own experience during
twenty-one years.”
criven (1563} comes to the same eonclusion :— Tt iz searcely conceivable if contagion
were the usnal mode of propagation of such a disease as cholera, whose diffagion is s0 wide
amwd whose ravages are so extensive, that so many men of large experience in India and else-
where, should not have had convincing evidence of ite power of spreading in this way.”#
The opinions of these observers as thus recorded, serve to show how little importanee has
during the past half eentury heen attached to the secondary manifestations of epidemie cholera.
The apparent antagonism of the facts regarding cholera is in most cases to be attributed
to the want of intelligent appreciation of their significance, and the less the whele trath is
grasped, the stranger ap all that is put down to the inexplicable. If there be any truth
in what has here been deduced from facts, there is no room for extreme views, especially for
such as have most recently been put forth upon awthority. While T have tried to hold the
balance fairly between those who insist each on the acknowledgment of his own peculiar
doctrines as representative of the whole truth, I have made no compromize tending to the
undue exaltation of secondary phenomena. T should have liked further to have illustrated the
secondary manifestations: of cholera due to its individwality, but the illustrations are to he
collected in the future. My experience furnishes none bevond those which I have given, and
those incorporated in the Cholers Report of the Banitary Commissioner for 1867. That it has
given me satizfaction to frame into :::me the izolated facts of onthreaks, and to find
for these their place in the reproduction in the q;itlnm:':c, I will not deny. But it iz the
substantial valoe of sueh eases that I have ehieflly looked to, recognising that they were tangi-
bly part of a whole; and the same feeling of satisfaction is nm by the study of the

phenomena of any aggregate of the eases which depend on v manifestations of the
cholers miasm however interesting these may be in themeelves.
CoxcLusioN.

In concluding, I wish to repeat the cantion which I gave at the commencement of this
paper, that, clear as the laws a pear fo be, and perfect as the pnm.l]eln seem, the demonstrations
from the history of this period are but a small contribution towards the perfeetion of a system ;
they are given as the commencement of a stwdy to be pursued in a eertain divection, which
it will take many years of rescarch to claborate. I would net have it concluded, when on
any oceasion in the future the parallels may not have fallen exactly as I have described them
to oeeur during the present period, that the deduetions from the facts as 1 have stated them
are incorrect. Parallels do not fall exeept by the intervention of natural agencies, and it is
these agencies which are to be studied as well as the part played before usbythadﬁt
eholera. 1 do not insist upon the absolute stability of llels, but upon the truth, t
epidemic cholera shall play its part side by side with natural agencies ; and if at any time it may
appear that the ovder of things is broken, I think we shall do well if we mistrust our judg-
ment and try 1o read the facts over again, under the convietion that it iz far more likely that
our data are deficient, or our appreciation of them wrong, than that the subordination of the
epidemaic cholera to natural laws has been removed.  'We have found the same truth persistent
throughont this enquiry, not that the epidemic had a certain geography, a certain course, and a
definite date of appearance in virtne of the fact that it was an wvading epidemie; bunt we
_ have foond ome and all of the mamifestations of epidemics to vary precisely as they onght

to have varied, to have been deferred and to have been aceelerated, to have been repelled l.on;gto
have been urred forward, to have left certain areas unocenpied and to have oeenpiod others,
under the guidance and eomtrol of an uncerring ageney. It is frue that we | for a long
time to come reeognise truths regarding cholern as an epidemic during or after the oceurrence
of the events as often as in anticipation of them ; but the time may come when the anticipa-
tion of events will be the rule and failure to anticipate them the exception. The stability of
the standard here attempted rests on the truth of the three assertions, that the cholera pro-
vineez are the natural provinces of this Presidency, and will remain so in all time to come;
that cholera has a distinet existence as an organised object in subordination to which the
phenomena of reproduction, dormaney, and final decay ocenr; and that the eontrol of vital
manifestations and also of epidemic progress is exercvised by the meteorological agencies
vailing within georraphieal areas, whilnh i this Presidency we can clesdy mwoognise and demj
but which for eountries beyond Hindostan have vet to be framed. Tt iz the speeial physical
geagraphy of Hindostan, the perfection of the regularity with which the seasons eome
forward year after year, and the normality of the limit of mefeorological agencies in every year
that causes its surface {o become mapped out into natural areas.  Limits there are of natural
areas within the geographical limits of our Presidency, lut its geographical boundaries are not
the limite of the EIEI‘BHd of aerial influences. The western limit to the provinee covered when our
spring cholera is thrown over Eastern Afriea, or the eastern limit of the air-borne cholera
grressing beyond our north-eastern frontier, has never yet been defined ; and I have shown
Persin is only a halting stage in the first year of their carcer for the epidemics of

* Rcport on the Panjab cholera of 1862, p. 30,
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CHOLERA DEATIS 1N THE FATLS of THE BEXCAL PRESIDENCY, 1853.68,

Jowd Nalive Sfates na Jail Returns

the years for which there are no refurus.
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CHOLERA OF THE JAIL POPULATION OF 1854 —eonfinued.
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CHOLERA OF THE EUROPEAX AND NATIVE ARMIEZ AND JAmz, 1854.68

[ Appendix

JAIL POPULATION IN THE EPIDEMIC OF 1859-62.
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EPIDEMIC OF 1859-62.

CHOLERA OF 1860,

GENERAL INDICATIONS OF DISTRIBUTION AFFORDED BY THE TABLES OF 1860,
See Map of 1860,

Cholera universally reproduced over the eastern division : invading in the south, Nagpore
and the Central Provinces generally, in March: extending with the monsoon to the north
and west, but cut short in its advanee along the line which formed the southern boundary of
the famine tract of 1861, the country to the south of this line being the cholera tract of
1860 : Meerut, Rohileand, and the Punjab sfill are exempted provinces as in 1858 ; for the
cholera of the cast made no progress across the Doab from east to west, and, as noted above,
the cholera advancing from the south-east and south was also prevented from entering
this area.

Notwithstanding the explanations given in connexion with the occurrence of the four
fatal cases among the European Troops in the exempted tract of the year, which cccurred at
Delhi, Ferozepore, and Meean Meer, these ought probably to be reckoned as genuine cases of
cholera, and true precursors of the invasion of 1861. Two parallel cases are noted among
Native Troops, oceurring the one at Meerut and the other at Deyrah, The distribution to the
east and south of the lines limiting the exempted tract is typically displayed in the Table for
the European Army.

The Table for the Mative Army indicates the invasion of Eastern Bengal in the spring
months, and of Assam in the last four months of the year; the un.ivemtil-}f of the spring
cholera over the eastern division of the epidemic area; the occupation of a limited portion
of Central India with the monsoon ; and the exemption of Meerut, Rohilennd, and the Panjab.

The Table for the Jail Population is also typical for the distribution of the cholera of
1860. A fatal ease which oceurred in the Goorgaon Jail in August, indicates the north-western
limit of the invading cholera. To the south and east of this limit as far as to Nagpore, the
upiversality of the invasion is displayed, and the dates of the w:u[uhlm of the different
stations on the southern epidemie highway indicated.
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CHOLERA OF THE EURGFEAN AND NATIVE ARMIES AND sairs, 1854-68.

JAIL POPULATION IN THE EPIDEMIC OF 1863-66.
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CHOLERA oF THE EUEOTEAN AND NATIVE ARMIES ASD Jams, 185668

JAIL POPULATION IN THE EPIDEMIC OF 1863-66.
CHOLERA OF 1866
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EPIDEMIC OF 1866-68.

CHOLERA OF 1568

GENERAL INDICATIONS OF DISTRIEUTION AFFORDED BEY THE TABLES OF 1868.
Sex Map at the beginning o the Report,

Cholera manifested over many portions of the area invaded in 1867, but generally
diminished in volume or extinguished, in relation to the fact that the distribution of the cholera
of 1867 was not limited by the boundaries of Northern India, and that the body of the
epidemic was diffusely spread beyond the boundaries of Hindostan: much repressed also over
Upper India by the meteorological conditions of the year, especially throughout the western
division of the epidemic area: the tract south of the Jumna exempled in 1867, still, in
1868, an arca of absolute exemplion; and the Cawnpore district and the distriets adjoining,
which formed an area of comparative exemption in 1867, still an exempted area, perhaps alin-
gether free from cholera, seographically added on to that lying south of the Jumna : ke clolers
of & wew epidemic (1805-GU) dnvading, from within fhe ondanic arvea, Chota Nagpore and the
Cendral Provinces between March and May, and before the end of the year becoming mniversal om
the Bonthern Highway and throughont the province of the Sonth-West Monsoon,

The Tuble for the Jail Population shows the almost total exemption of Upper India from
cholera in 1868. No fatal ease occurred among the prisoners west of Allahabad ; the jails
of Oude, Rohileund, Agra, and the Punjab, show no fatal case of cholera. The occupation
of the Central Provinees is very clearly indicated in this Table.

The cholera of Jubbulpore and Sangor of the European Army also marks the invasion of
the exempied area of 1867. No fatal case is shown in the Table for European Troops in Upper
India west of Luckuow ; but the wide range of the admissions of Angust must not be everlook-
ed, since in all probability it points to the invasion of o cholera which with a different meteoro-
logy would have shown itself in much greater strength, The two cases at Lucknow and Morar
in December are to be noted as occurring at an unusual season ; and as indicative of epidemic
movement, they have a significance of an impeortance beyond what the mere fact of their
oceurrence might suggmest.
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