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SECTION 1.

THE HISTORY OF THE EPIDEMIC.

The first place in the Punjab to be attacked with plagne was Khatkar

The first case of plagune  Koalan, a village inhabited maioly by Jat Sikhs and Mubam-

in the Panjab, madan Rawals, and situated less than a mile south of the
Banga-Nawashahr road in the Jullundur district.

The origin of the outbreak, frum all accounts, appears to date from the
introduetion of the disease by a man returning from a pilgrimage to Hardwar,
the holy city on the Ganges. The story is an interesting one, and in many points
dificult to understand. It runs as follows :—

A Brahmin named Bam Saran, son of Kishen Chand, left Khatkar Kalan
either at the end of February or the beginning of March last year, and in due
courge visited Hardwar. 'The man was a parchit or private priest to two other
Bralmins named Sat Saran and Nanak Ram, and spent much of his time
wandering about the country on their behalf.

Near the end of April (the exact date, as will presently be seen, was April
28th), he returned in an ckka in a state of high fever, and apparently very ill
indeed. The driver of the ekka did not come actually up to the village, but
left the poor mun on the Ligh road, nearly a mile away from this place. He was
brought to the village by some of his friends and placed in his house, a small
mud affair with only two rooms, situated near the middle of the village. The
man was then delirions, but able to aceount for himself, and stated that
he had been taken ill at Rahon, a town eight miles away, in a south-easterly
direction, and situated three miles north of the Sutlej. He appears to have been
ill several days at this town before returning to Khatkar. On arriving at his
bhome he soon became weak, collapsed, and passed into a semi-conscious condi-
tion, and died the following morning  On reference to the thana register we find
that the death is recorded as having taken place on April 29th., Ram Saran
had no family, and the little property which he possessed went to two Bralimins,
Bhag and Hari Ram, who kept a shop in partnership exactly in the middle of the
village. Eleven days after Ram SBaran's death all the Brahmins inthe village
collected, as is the cusiom among Hindus, for the funeral ceremonies which are
known as the “kivia karam." The men and women collected in the simall
room formerly occupied by the deceased, and also outside in the lane in which
the house is situated. As the aceommodation was very limited, there must have
been considerable overcrowding, The appointed sections of the Shastres or
“Kirt " were read, and after a few hours the gathering dispersed, and everybody
returned to his work ard Ram Saran’s hovse was locked np.  After this there
seems to have been a period of latency. For nearly two months nobody else
beecame ill, and the disease, whalever it was, from which Ram SBaran died was

The carly bigory of DOE immediately communicated to others. This brings us
the epidemic nt Hhatkar Lo the month of JI]'}'. In this Tﬂﬂhﬂl* the thana records
b gshow that a dheli named Chandn died of fever lasting
about a week. But as he was an old man, it cannot now be determined
whether he died from plague or not.  He had not left the village. "The next
death was that of a Brahmin woman named Malan, the wife of Daya, but better
known as the mother of Ralla, who was a diztant relation of Bam SBaran’s. She
lived in a lane which runs at right angles to ihe one in which the first death
took place, and her house was situated opposite to a large well—the “ Androwala™
well.  She was an old woman, about 60 years of age, and had not left the
village for many a long day. She was ill about cight days with fever before
she died (August Jth).

Her son Ralla, aged 30 years, became ill about the same time, and was
ill about & month, after which he died (September 13th). He certamly had
enlarged glands in his groin, but as he had previously suffered from syphilis
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the symptoms were put down to this dizease. While Ralla was still ill, one of
the two Brahmin children belongiog to Puran Chand, who lived on the sonth
aspect of the village in a house facing the large village tank, was attacked
with severe fever. The elder, Jai Kaur, aged 12 years, was ill about ten days
and died before Ralla { August 30th) ; the younger, Rakhu, aged 4 years, became
ill later, and his disease was rapidly fatal. This death is not rvecorded in the
thana register.

Up to this time the deaths in the villuge, excepting the dhobi above
The history of the Rawal  Mentioned and several very young infants, had been entirely
IS e TeotE gk among the Brahmins. 'I'he only other person besides Ram
Saran who had left the village for any distant place outside the province
was a Rawal named Bannah. The Rawals wre great eye-doctors and travel
great distapces in pursuit of their profession. There were several men in this
village who had wisited Hurope and America in their travels. In February
of 1897 a company of them started for Australia. Bannah, who was a man
of delicate health, accompanied hiz fellow-castemen as far as Poona, where
his health gnve way and he returned to his village in March.  Heo seems to have
suffered from phthisis, and after his return he was more or less bedridden,
and in September, six months after hiz return, he gradually sank and died.
There does not seem to be any reason to believe that thia man ever suffered
from plague, and az none of his relatives, or, indeed, any of the Rawals, were
affected before the village was evacnated, his case may be dismizzed as not
directly concerning the points at present under discussion. His history is
only alluded to here ss being the only other source «of which we have any
k“owli_{(lgp' and which eould Pﬂ!‘iﬁ-ihl_‘l." lmve started he r;!pil'!emic.

At the beginning of Angust the rats in the village were noticed to be
The rats besran to die in  OyInZ out in the open. ‘T'hizs seems to have been first
Angns noticed m Hari Bam's eattle-shed near Malan's house,

In September some Jats living near Malan's house got infected. Jhandu's
The disease began to Guughter, aged 10 years, died after an illness lasting two
tike on an epidomic form  days ; but the exact date of her death is not known ; and
in Sepdomber, gome Chamars alse beeame ill.  The Chamars' quarters
lie immediately beliind Malan’s house, and though there is no direct communi-
cation, the houses of some of the infected Jats actnally join those belonging to
the Chamars. There ean be no doubt that the disease from which the people
were suffering in September was true bubonic plague.  But the villagers at the
time were ignorant of the faet, and it was not till the weather became cooler,
and the disease took a more virulent form, and |,'|r;_{l-r' numbers hvgml to be
attacked, that t’t'|+-_1,' realized the da nger in their midst Two deaths took plm
o October 9th, one on the 15ih, another on the 14th, and no less than four
on the 15th of the same month. [t appears that the day on which s0 many
deaths oceurred the people became thoroughly roused to their danger and
~ reported at the thana at Banga, a couple of miles away, that
The occurrenien 8 T they were being devastated by some fatal Torm of fever,
ar the Booge thane o0 jhe exact nature of which they were ignorant. The Banga
iiaietlha E]nspitﬁ.l Agzsistant came imlmltli:ltsﬂj to the |)-|FL¢E| and
found many sick, and reported to the Civil SBurgeon, Jullundar, that he thought
that the disease was plague. The Civil Surgeon eame out, and in turn reported
tc the Deputy Commissioner and the Commissioner. The Sanitary (lom-
missioner and the Deputy Commissioner arrived on October 21st, and
Plagae oficially smneuse.  AFter a eareful examination of the village officially an-
ed October 215t nounced the presence of plague.

It was not till this date that any attempt was made to try and find
e out how the disease gotinto the village, and by thiz time
The gquestion Whether = !

Rom Samn mntrduerdibe  Ram Saran had been dead nearly six months., All native
disocse is’ discumed. reports have to be carefully sifted before one can accept

them as true, and in this particular case we have the additional uncertaint

which lapse of time brings and the fact that there was no one present who coul
be trusted to observe accurately the man’s symptoms. It is, therefore, with
reat caution that we can accept the statement that it was the Brahmin who
introduced the disease and that he was the first to sueeumb, There are also
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several points in the history of this case which require clearing up. If Ram
Saran was first attacked in Rahon and remained there for several days after vards,
why is it that the epidemic did not start there instead of Khatkar, where the
man only lived one night ? Up to the preszent the town has remained quite
free. Many ** plague mspections " have revealed no suspicion of the disease,
and an inspecting officer has had his head-quarters io the town. Then, again,
what became of the ekka driver who brought in the sick man? He dees not
geem to have contracted the dizease —at any rate, we have no evidence of it.
But the most curions part of the story s that the nillage should have remained
free su long after this man’s death, and that so few cases should have occurved
duricg the hot weather, and that it should have iaken so long to develop
the epidemic. Finally, we have no statement to show that the man had enlarged
glands. None of these argaments, however, are sufficiently conelusive to preclude
the existence of the disease, We have other instances where Illng‘lw Ia:ut{uhtﬁ
have stopped a short time at a place and not communicated the dizensze to
others, 'Thia is more likely to happen in the hot weather than the cold. Our
experience had shown that during the suommer months the disease has very
little tendeney to spread, and it s extremely common for a long period to
elapse between the arrival of the imported ease and the onset of the Brst indige-
nous case. There iz something in the hot weather in the Punjab which secms
to be inimicul to the spread of the disease.  This may be the gwu.t. of the sunm,
or it may be due to some other eanse indirectly connected with the sun.
This experience of ours during the last three months of this year bas helped us
to understand why the epidemic did not make more progress during the last hot
weather in Khatkar,

Very similar occurrences have this year taken place at Garhi, in the
Hoshiarpur, and Aur and other villages in the Jullundur district as appear ko
bave happened in Khatkar last year. "There have been a few dropping cases of
a mild type, which, had no doctor been present, wonld certainly bave escaped
detection and have kept up the infection til! the eold weather. As few of these
are fatal, there may even be vo regord to show that any illness at all has been
present. In the ease of Aur Dr. Wilkinson found four mild eusses of
plague in July. The last previous ease of which we have any record
in this village was on April 7th, Thiz seems almost a parallel case to Ram
Savan and Malan, who were attacked in April and August, respectively, last
year.

It is, therefore, not unrensonable Lo suppose that the disease may have
existed in Khatkar the whole hot  weather in a mild form, and the record of
deaths wag no indication of the amount of illuess present. The question as
to whether Ram Saran had enlarged glands or not 12 not of very great import-
ance. Had he had glands, the diagoosis wounld not have left much room For doabt,
But there is no vecord of this. Many plague patients die without enlarged zlands,
and, as the man died so soon after his aveival and was more op leas uneonscions
wlhien Iki—l arvived, and az the friendz were not alive to the 'llﬂj}l}r'i:lm.‘r: of biboes,
they miay very easily have been overlooked even if they were present,

On the other hamd, we have some indirect evidence which

: tends to
show that this was really a case of plague.

The gymptoms g_i"":"- though few in vumbes, are characteristic, The
very fact that the friends could get a reliable history out of the man
although he was delirious and semi-unconscious, is very like what I i

appens in
plague.

There seems to be no doubt in the minds of villagers that thi= man
bronght plague into their midst, and the impression is strengthened when we
remember that there was plague at the time at ll-'u'nlwnrf where the man
had been.  The disease at frst was confined to the Brahmins, ta which
caste he belonged, and there seems to have been a regular .‘.il’!l'l'lll‘ﬂl"{‘ of
cases from Ram Saran to the Chamars who were found with the
on them when we arvived. Further evidenee was found when the
evaenated the villn.ge- between October 24th and 26¢h,

disoasze
peaple

Up to this) time none of the Rawals had been attacked. They lived in
a separate * patti ' or section of the village, cut off from the rest, and had
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quite a different entrance to the Brahmins. But after they got out a woman
named Barkat, wife of Nabbu, was attacked and died. As it was impossible for
the infection to have arisen in the new healthy camp, the inference was that she
became infected from the village. On going to her house, which lay at the very
end of a long cul-de-soe, we were surprised to find that it adjoined, back-to-
back, Ram Saran’s house. In fact, the two houses were under the same roof.
The Rawal family had no eounection whatever with the Bralmins. This in-
fection of houses adjoining others in which plague has ocenrred is so common
that towards the end of the epidemic in the Banga district we made speeial
arrangements for the disinfection of all honses surrounding and especially
those back-to-back to *infected houses.” [I'he agency of commuuication,
as we shall presently try and show, is probably rats. But whatever the
agency way be, the fact remains that houses touching infected houses,
although, as in this ecase, having their entrances in different streets and
occupied by people totally different in caste and habits, are especially liable
to infection. This leads ws to believe that Ram BSaran’s howse was not
“only infected, but probably remained so till our arrival. At any rate some
infection seems to have spread auwd remained in Nabbu's house, and the
general disturbance of all the property lying in the rooms which moving into
camp entailed probably brought the woman in contact with the contagion.
There were no other infected houses near from which she could have got the
disease.

Then, again, Hari Ram and some of Bhag's family were almost simul-
tancously attacked with plagne when they moved out of their houses. They
may bave contracted the disease in several difierent ways; but when we
remember that these two men inherited Ram Saran's property, which pro-
h;.l;.ljr I=|3; untouched till they |11'{‘]TIH.I'\L‘I.] to go info camp, one iz inclined
to the belief that they may kave been infected from this property, and
thus the deceased Brahmin may have been the indirect cauvse of their
being attacked. In short, ali Ram Saran’s surroundingsseem to have been
ultimately attacked. The village of Khatkar is fifteen or sixteen miles away
from the railway, and there is wot much likelihood of many people coming
from or going to long distances without it being generally known in the village.
Moreover, we had the complete confidence of the people, who helped usin every
way in their power, and were ready to give ns any information we wanted.
This being the case, and there being a total absence of evidence of any other
sources of infection, one is almest foreced to the conclusion that Ram Saran
bl‘uu;hl, pi-.]gna to Khatkar Kalan and was the direct means h_}' which the terri-
ble epidemic which has given us =0 much anxiety during the lagt nine months
was born and bred.

We have diseossed this ease at some length, as the conclusions are
The offects of the Mot X r_n!Tm!]‘T ilxt!m:'tm.lt. ]rt'lllll‘ deduetions are irue, —aid we
wonther alone ase mot sutfi.  Delieve they are true,—tien it shows that plagre can exist
cient so stamp ont the dive g g mild form in our villages during the hot weather
e unsuspected, and therefore unheeded, only to break forth
with renewed vigour when the winter commences, and to earry death and deso-
latich far and wide. We eannot, therefore, trust to the hot sweather alone o
stamp out the pest, but must be on the alert and ready to use all the other means
which we have at hand.

Plague is no ordipary illness. It is far more infectious than any other
L b AR dizease of which we have any kl!ﬂW]Eﬂg{!} and more dem—]]y
wore taken to evacnate  than most, It consequently calls for severer and more
Khatkar Ealan thorough measures to check its spread. It was determined
from the commencement not to tinker with it, but to deal with it in the most
wholesale manner possible, and arrangements were at once put on foot for
completely evacuating the entire village and all its outlying buildings. 0Of
course, every one was quite unprepared to meet the epidemie, and arrangements
were more slowly carried out then than they were later on, when the
establishment was in better working order, for other villages. But in apite of
this the Chamars and sweepers, who were at that time the worst sufferers, were
out by the 24th, and the whole village of 1,355 people was out in camp by
the 20th of the month,
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The effect on the disease was most marked. From the time the execn-
The effect of the evacua-  tive officers arrived on the sceme on 2lst to the 20th,

e B when the whole village was empty, we had cases as
follows :—
ek, | w0 EERe ) BB . e e O DABDNS

22[“1 S asw bEa ? e E'Etlh wan vum T 3 LT
ﬂsﬂi arw e LRl {} a P‘-‘Ftl‘ awa (XY} wad “ i 5 ]
24th 3 ” 28th chre WL Loy

and 20th 2 new cases.

After the evacuation there were 2 eases on the 30th, 3 cazes on
November 1st, 1 on the Ath, 1 on the 6th, 1 on the 17th, aund last
dropping case on December 3rd. In fact there were 32 new cases in the
ning days previous to and during evacuation and only @ afterwards. This
drop in the cases when the people got out into camp has been most marked
throughout the operations in all the wvillages with which we have had to
deal, and will be referred to again in greaterdetail in another section
of this report.

There were altogether 72 cases and 39 deaths during the month of
Ogctober.

The disinfection of the village was completed at the end of November: a

Disinfection of the vil. 1€W days were spent in making a final inspection of all the
lage, and return of the - houses, The Bharais,—a caste of Mubammadan beggars,—
EATEM who had not been atwck=d by plague, were allowed to
return to their houses on November 30th ; the Rawals followed on December 6th ;
and then the varions camps followed, till everybody bad returned on December
26th. The village was, however, still kept cordoned in order to observe whether
any “infection” had remained in the houses and whether any fresh cases would
occur after the retorn of the people. No recrudescence took place. "I'be
medical officer had a final roll-call on January Gth, and declared the village free
of infection, and after this the police were removed and the people were free to
come and go as they pleased.

So far the arrangements made seem o have bheen suecessful,  The

The measures adopicd  diseaze was decidedly on the increase when we arvived ; it
k] *‘""“""j.‘“' S A practically stopped after the village was evacuated and the
Lﬁ?:];"ﬁ"uhr wt.  last case occurred thirty-five days after evacuation. The
lages became afectod. infaction, which had been several months lurking aboat the
village, was completely eradicated after disinfection, and the place has now
{July) remained free for seven months.

These are, of course, most encouraging results, snd as similar resulta have
besn obtained in practieally every village which has been dealt with, it proves
that our methods, if not perfect, are certainly effectual.

But we did not stop the disease from spreading to many other villagas,
For several weeks, after most careful search by two most able medical officers,
one in the Jullundur district and another in the Hoshiarpur distriet, nothing
suspicir:ua was obtained, amd we almost felt that the disesge had been cliveked,
But it bhad already passed beyond our police cordon : seeretly and surely the
seeds of destruction were ripening.

On November Sth, plagne was discovered at Jhandher Khurd, a village
Shandher Kherd atiack.  88ven milesaway from our first village, a littls north of the
wil, Phagwara-Banga main road, and about 45 miles east of
the Intter town, No satisfactory explanation as to how the disease reached
Melo of infection nne 013 villare was ever obtmmed, bor a3 the Chamars wers
ket . first affected, and a3 some of them were related to the Khat-
kar Uhamars, the probable golution lies in the fact that some one brought the in-
fection from our former village.  Six suspicions deaths had oceurred quite lately
before our arvival,  The first of these was Rajji, wife of Fattu and sizgter of
Jawahar. She died about October 25th, after an illness of ton davs.  Her
brother, Jawahar, was attacked with plague on November 19th, after onr arrival,
and died on the 28th. There is little doubt that disease existed in this village
about the 15th October and therefore before the authorities had rvealized the
existence of the malady in Khatkar Kalan, our first village.
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Khankhanan, a large village of 2,500 people, was discovered on November
20th, though rumours bad reached us some days previous-
ly and visits had been made by an Hospital Assistant. Tt
was found to be badly infected, and no less than 115 cases of plagne occurred in
it before all the penple were evacuuted on December 6th.  The means of infection
in this case was also obseure.

Khaokbanas nttncked.

It appears that a sort of shrine called “ Jhandeji,” situated about a quar-
Theoriea as to the mode  ter of a mile east of Khatker Kalan is considered a place of
of ita {nfeetivn, pilgrimage and a fair takes place in it every Sunday,
Among the prople who visited the fair very regularly,—in fact they constantly sold
articles of diet, such &8 afa, yhi, sugar, &e.—were a Brahmin named Tuolsi and
a Khatri vamed Bhagwana. The first ease of which we were uble to obtain
any defivite information was the man, Tulsi, whose case presented difficulties
in that he had for many years soffered from lupus of the face, and was in a
very debilitated state of health, However, three deaths from plagne took
place in Bhagwana's house early in November. [t is supposed that either
Tulsi or Bhagwana, or both, got some of their property infected at Jhandeji,
and this property being carried to Khankhanan, afterwards started the disease in
their houses. 'This, howsver, iz chiefly conjecture, as there are not a sufficient
number of facts forthcoming to make this story absolutely reliable.

Another supposition is that at the time Khatkar Kalan was< being cor-
doned and evacuated, some clothes were sent from Khatkar to Khankhanan, to
avoid their being spoiled by disinfection. In one case we know this was done, -
but on investigation the clothes were found to have come from a * healthy ™
family, and none of the recipients ever contracted the disease. Buat there may
Lhave been other cases of which we have no information where infected elothes
may have been thus smuggled imto this village : on the whole, we must confess
that we have no certzin knowledee as to how the discase was actually intro-
duced. But the fact remains that the disease spread rapidly from Bhagwana’s
house all over the quarter of the village known as Dalel Singh's patts.

The medical officer visited the village on November 21st, but was upable
iense  discarared on B0 decide whether the case he saw—an old woman with
November 21t 4 plague  high fever—was really plague or not, as the typical symp-
corpee aisacked Ly rita. toms had not then developed.  He came again the following
morning, to find that the old woman bad died a few hours befora his arrival.
However, the corpse had been locked up in the room where the woman had lived
and had been kept for his inspection.  But when the body was inspected, to the
horror of all. it was found that the nose and part of one cheek had been guawed
away—presumably by ratz  The investigation proved that the old woman had
died of plague, and the body was burned as soon as possible. But during the
next few days every house in the block of buildings in which the corpse was
found was affected. Brahmins, Jats and Telis were attacked. When the
houses were afterwards disinfected, a number of dead rats were found in them.
At first the peeple of Khankhanan showed a great disinelination to eome
e ovacnation of Khas.  OUE into camp, though they bhad every desire to have
Khnnan. their sick treated. Much persuazion and tact had to be
ghown. In fuet it was not till they saw the terrible inroads the disease
was making in their npumbers that 'I:_hu:,." changsd their minds, When at
length permission was given them they literally ran out of their dwellings, and
in a few tl:-t}':.‘- six guntf camps were formed. These camps were aflerwards io-
ereased to ten in number, by forming fresh segregation camps and alzo splitting
up a large health camp sitnated at the south _ﬂf the wvillage. There wore 96
Monthly ol of casss  Cases and 39 deaths during the month of November in
and daazha, the infected willnges of the Jullundor district,

While we had been treating these three villages the disease had already

found a new resting-place in a village in the Hosliarpur

The outbeesks in the  giagnet, This village was Bivampur, which is about ten
Hoshinrpur  distrot—Bi- : o i et :

rampur. Disease takon by miles from Khankhanan, he listory of its infection was

s from 54 follows :—About the 18th to 20th October, and before

' a regular cordon had been formed round Khatkar, a

sweeper woman, the sister of one Labhu who had plague at the time, and in
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whose house she lived, ran away to Birampur with her child. She got ill a few

days later and died. But it was not till December 11th that the disease was

discovered and took on an epidemic character. Birampur being in the Hoshiar-
ur district, was at first worked by a separate establishment under the Deputy
ommissioner of that distriet,

Khatkar Khurd was fouud to be infected on December 28th.  But as the
first eazes were found early, and the whole village was im-
mediately evacuated, it escaped with only 10 seizures.

Up to the end of the year there had been four villages attacked in the

Jullundur distriet and one i the Hoshiarpnr district. An

Position of affniveat the A ggistant Commissioner, a medical officer and a police officer

ﬁf‘,ﬂr‘:ﬂn e i enr. " werethe Kuropeans attached to cach of the—two eireles. One

other medical officer devoted his whole time to the inspec-

tion of villages in ovder to detect plague as early as possible, and two other As-

gistant Commissioners came to learn the work during the last month. The head-

uarters of the executive staff of the Jullundur district was at first at Khatkar

alan, but was moved on November 23rd to Khankkanan.  The plague officers in
the Hoghiarpar distriet had their camp at Gachshankar.

Ehatknr Ehurd aitfscked.

There were 28 cazes and 20 deaths during the month of December in
Cases and mortality due.  BivAMIpUr in the Hoshiarpur district, and 106 cases and 77
ing Deeember. deaths in the infected villares of Jullondar districet.
&

During January no new villages were discovered, and again our hopes

were raised to huliu\'fng that we had got to the end of the

No sew villages infected  gpidemic. Map | shows the situation of the five villages

S S L which had been attacked up to this time; Map 2 the
villages being treated on February 1st.

There were 19 cases and 11 deaths doring the month of January in the

Canes aod mortality dur-  100ected villages of the Jullondur district, and 17 eases and

ing Janauary. 12 deaths at Birampur in the Hozhiarpur distriet.
Villages  declared free The following villages were declared free of plague
during Jansary. during the month of January in the Julinnduar distriet :—

{_I}, Khatkar Kalan, Jmnml'}‘ iath,
(2). Jhandher Khurd, ,,  29th,

With the onset of February our rveal troubles began. The follow-
(ipeal increase of plagan il]_l': 'lu’il“lj.g!}r!. ware discovered to he infacted on the dates

daring F""?'lli‘u“?. Fpﬂﬂjﬁﬂ:! "
Jrreoxoor [hstncr,
Bhikehpnr, Fuolrunry 1at | Sahlan, Febroary 20tk
Sirhal Qozian, A, Mall Gabiln, b hrd
Mallupota, A | Komam, o 28th
Ginnashasnr, b LEkh, | Jrwt puar, w  ITth
Jhamdher Khoed, o lieh (reanfectad). | Khatkar Kharnd, ot (re-infected),
Hosnerve Disrmer
Porkhowal, Febrnary died. | Daron, Febraary ith,
Bilron, w DEh. I lnggal o st
Simmal Mazara, w Bth.

The only village declared free of plague during the month of February
Villages declred froe WS Kpatkar Khard (February 196h) in the Jullundup
during Fobrasry. lh.“i”‘ll!:t-.

Hhiknhpm' was 61 miles from the irl;uguu: officers’ camp, and after iv had

The formation of the Deen evacuated on Febroary 2od a fresh officers’ CAIID Wils
Hamashabr plagaecivele. — pear it.  This afterwards became the head-quarters of a

soparate circle, called the Nuwashahr civele.  When the hot weather came on,
the officer here moved into a bungalow n Nawashahe itself. Other villages in
the vil:lllit-_f of Shl'lm]lpul‘, such az Soblon, Kllru:uu, &G., KOO Decame ﬂffe\r_:[ul_l,
and there were eventually 21 villages infected in this circle. 'I'he details of
these have boon collected by D, Smith, and are given on pag: 67 ef seq. of
this report.

The circle was in a way subordinate to the previously formed civele, which
was now called the * Banga cirele,” for the transmission of stores, huts and the
warions returng, but it had a separate establishment and for all other practical
purposes was independent of the former circle.
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There were 211 cases and 121 deaths during the month of Febrnary in
Cases and mortality dur.  the  infected villages of the Jullundur district and 72

ing February- cases and 31 deaths in the infected villages of the Hoshiar-
pur district.
Fuether spread of the In Mareh the epidemie spread to 23 more villages in
disemse during March. the Jullundur distriet and 4 more in the Garbshankar
T]']Inma_ dipcoversl dsp- tﬂhBil a3 [‘DHG‘:-'ES S
iy the month,
JuuLuxooe [istaoer.
Banga Cirele.
Balon, March 2nd. 1 Hapliowal, March 12th.
Lakhpur, o ath, Chak Bilga, o Lith,
Kurpur, w Tth Db, »  l3th,
Enll Kalan, o Bth. Tahirpar, w  18th,
Naora, o 1&h, Maozars Nawabad, o 2lst,
Muznna, o J0th. Hotran, o 2dth,
Boangs, w  1lth. Lidhier EKulan, o 29Eh,
Katt, p Loth, Khanpur, w  Alth,
Nawashake Circle.
(G hotaran, March 1si. Mabmd pur, Marveh 22nd.
Karnnmna, T Muosapur, . Dotk
Laodhipur, T Sodlian, s DBk,
Mehrampur, o (Bth:
Hostaerog [HsTRICT.
Sadbowal, Murch Gth. Parowal, Marcl 24th.
Hajipur, = Gth. Garhshankar, w  S0th.
Villagea declared free The following villages were declared free of plague
alver termipation of plague . 7
aperatiens in them. during the same month :(—
JuLLesoor DHsTEICT.
B hankbanmn, March 17th, Karnann, March 28th.

Jhondher Khued, . Tth.
Hosmarroe DistRicr,
Birampur, March 26ih, | Dheron, Murch 30th.

In this month it will be noticed that besides the numerous villages
affected two important towns became infeeted, wviz, Garbshankar and Banga.
The former is the tahsil head-guarters for the most infected area of Hoshiarpur,
and Banga the tahgil head-quarters and post office for the similarly affected
part of the Banga eircle. 1t was on both these towns that the plague officials
depended for many of their supplies.  About this time, more civil and medical

Inerease in the extablish.  Officers began to arrive as well as a large number of police,

ment on plague duty. and arrangements had now to be made on a larger scale.
Improved system of ob. Inatead of ]n.-wiu.‘n;-r only two medical officers on inspection
sorvation inssltuled, duty to discover fresh eases of plague, each of the plague in-

fected areas in the two districts were divided into cireles, each had a Euro-
pean officer at its head with a Tabsildar or Naib-Talsildar, s Hospital Assistant
and Kanungos. Extra nurses and dhais were entertained, who were ready for
emergencies.
The cireles were as follows :—
Jeenusove [Msteicr.

Banga. 1 Phagwira.
,N;lu'u,:’l.hﬂlir. | ,ﬁnr.
Rahon.,
Hosnarrok DMETRICT,
Garhshankar. | Mahlpur.
Saibi. Balachanr,

A syetem of rewards for early mformation regarding newly attacked
Hewards for ey inti-  Villages which lad been initiated in the previous month
mation of plague. now came fully into force, and had probably better results
than any other system. Several lambardars were aiso heavily punished during
Lambariars punishedby 1€ month for concenling the existence of the disease in
imprisonment for hiding  their villages. The salutary effect of these convictions
ol o S is difficult to over-estimate. There iz much to criticize
in our system of inspections. But it must be admitted that, on the whole, it was
highly successful, and the early information of fresh outbreaks putus ina better
position to deal with the epidemic.
There were 869 cases and 564 deaths during the month of March in the
Cases  and  morialicy  iDfected willeges of Jullundur district, and 132 cases and
duzing Mureh. 90 deatbs in the infected villages of Hoshiarpur.
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The epidemie  moat During April we had no less than 34 new villages
envere during Apell, attacked and the epidemic was certainly at its height.
Jusnexvon Distnice.
Banga (firele,

Balirwal, April st Mukandpur, April 15tk
Mazari, - Pod. Gobindpur, o Lith.
Salli Khurd, o drd, Lelkal, o 17tk
Heon, o ard, Chak Kalal, . ITeh.
Langeri, w th, Poonian, . 18th
Lalpuar, = dth. Hﬁhpﬁ, o
Biala, » Bith. Giosal, w S2od
Bika, w 10th. Mallah. w  2Bth.
Sirlinl Mandi, o Mth, Auijla, e 2Tth
Dhandhaa, o L4t

Nawashalir Cirele.
Chahlan, April Gth, Karihia, April 20eh,
Karnnna, o Gth. Piragpur, s Slat,
Aur, o Tih. Rasalpur, o 2lsk,
Malpur, o b Bhnogas, o ik
Hausaron, S Bajon, o H5th

Hozniarrve Dhstriet.
Bamrvali, April 4th. Garhi, o BN,

Hilron, o 12th (re-infected). Chinkoa, o ied.
Kulewal, w  Lth, |
The following villages were declaved free of plague in the Jullup-

Villages doclared free  dur and Hoshiarpur districtz during the month of

daring April A I_:“'H L
Jereosoer ThsTeIcT
Shikohpar, April 19th. Naura, Apwil Hrd
Ehatkar Khured, o T i Aur, T
Hosmarrcnr Dustier.
Bhnjjal, April 14eh. I Badhowal, April 191k,
Purkhowal, w  1Bth.

The Jullundur and Hoshiarpur infected ares, which bad previously
e i it been .kEPF.]-“-“m or less st*p::m!e, were now |i-"1}ll;_= bt under
miler tho orddrs “Elf*"“"f t‘Eu_-_ ml&hrn!smu of one Plague Deputy Commissioner,
i.-:.‘:pl:"ll.l:ll T_'fll:':::llir:liuﬂln.ldrnt i.ﬂ-]ﬂl" “gh:"

This month was an important one in the history of the epidemice, not

ki i s only because the largest number of new villages were dis-
comientod and resisted au-  covered to be infected zbout this time, but also becanse of
thority. fresh troubles in the way of the discontent and resistance
to the measures being carried out.  "The people began to get an idea into their
heads that Government had no intention of eompelling them to leave their villages
unless they themselves wished to come out. It is difficult to trace how this
idea originated, but the practical result was very serious. Garhshankar was
the firat to openly defy authovity, and refused to come out into eamp. Their
example was quickly followed by other villages in the Nawashalir circle. Kariha,

kaiba, Bast  and  Bhangal and Piragpur became defiant. By the time the
Paragpar rofuse to come  Commissioner, Mr. Sileock, came down on April 25th, the
LIRS e aspect of affairs had become eritical. Colonel Rennick, the
Deputy Commissioner, induced the peopie of Kariba to conform to ovders with-
out the use of furce.  But it was not Ul the beginning of May, and then not till
the people bad seen for themselves the terrible effect of remaining in the villages
that they were induced to come ont.  In the case of Garhshankar reconrse t;r
arms had to be taken. 'T'he I]l'llil,:l_! Wl npprmml when try-
ing to enter the town and firing took place  Nine men
were killed and 35 wounded in the affray.  But the ineident, regretrable
thougl it was, had a marvelonsly salutary effect.  On bearing that Garhshankar
had been evacuated, Karilin, Bhangal and Piragpur came ont into camp immedia-
tely, and after this we never bad any more dificulty in evacuating villages
Though the casnalties at the Garhshankar riots were very heavy, lht-; are small
compared to what the mortality from plague would have been lhad these severe
measures never been taken. 1t must be remembered that several villages took
their cue from Garhshankar, and on the result of this place Imug the fate of
many places—one may say the fate of all the villages in the district. It was
the great turning point in the plague operations. The weather now began to
be very hot, but the epidemic at first showed no signs of abating

The Garhalankar plota,
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There were 861 cases and 491 deaths during the month of April in the

_ Cases snd morsality dop-  IDfected villages of the Jullundur district and 203 cases
A :Eﬂs;ﬁl?;;n;_’:‘""'“' and 119 deaths in the infected villages of Hoshiarpur dis-
trict. During May the following villages were attacked : —

Jrincxore harrcr
Hﬂngll ircle.

Chhokran, May L0th. I Bhaars, Mey 25th.
Pharala, » 19th. | Toran, . 25th,
Ladbuns Jhika, w 21st.

Nawashelir frele.
Laraeya, May LEth | Jhingar, Muy 26th,
Hesminkrug Disvricr.

Bhagwain, May 19th,
PR, The following villages were declaved free :—
lagesdoclared free after ike
terminagion of itk o
ations duriog fhe month,

Jounexoeon IMaTRICT.

Sirhal Qazian, May Sth. Salh Kalan, May 5tk
Mallapota, o Lath, Dihahan, - ilTLh.
Sahlon, o Mh. Laskeal, -
Kamam w ldth, Mazara Nawabad, . 15th.
ql‘.L[__"llTrll.I:l'. o 2dih. Ealh Klned, s 17th.
G hataron, o 28th. Ml,'ln-.nm'mr, o a1sl.
Balon, ikh. Heom, . 124,
L:tkh]l“l'. o 14th. ].Il.ltlln', o 2Bt
Nuorpar. . 13th. Ganachanr, w  dlat.
Lodhipur, o 2dith. |
Hismseroe IieTRict.

Eimbal Mazara, May 2nd. |I Prrowal, May Tth.
Ennwaii, . oth, Hajipar, i Bth,

The work now hegan to diminish.  On aceount of the great distances in
., the Banga civele a new sub-division was formed having its

The cpidemic begus

diminish. head-quarters at Opra, a village nearly 10 miles south-west
Upra made the bead-quar  OF Banga. A small bungalow was built, and an Assistant
ters of a foarth cirele. Commizsioner, a doetor and a police officer stationed there

for the supervision of the following villages :—Lehal, Sarbal, Mandi, Tabirpur,
Aujla, Masani, Chhiokran, Rahpa, l'uran and Mukandpur.

The disinfection of several of these villages wasalmost complete before the
girele wag formed.  Buot having people so much nearer the seaut of operations
materially helped in getting the work quickly and satisfactorily completed.

During the month of May there were 452 eases and 355 deaths in the

Casen and mortality dur.  infected villages of the Jullondur district, and 235 cazes

fmp Moy and 126 deaths in the infeeted villages of the Hoshiarpur
distriet.

In June the village Palewal was found mfected and Balirwal resinfected.
With regard to the latter case only one persem, a
barber's son, was attacked with plague. He and the
family were segragated and no farther spread took place.
But during this seazon two or three curions isolated
cages of what we believe to be a mild form of plague oceurred in some of the

Very mild asesaceurred OUher villages. Such eases were scen at Bika, Kariha
in vertnin villagos. and F.nrnj*a. ‘T'im}' were all treated as eases of p!ag:w, and
in no instance was the patient very ill, nor did infection spread to other
members.

We mention the fact as probably indieating that the disease had taken
on the mild form which has been noticed by others at the beginning or at end
of epidemics. We believe these cases require special observation, as, if not
promptly recognized and treated, they may be the means of keeping plague
extant in a distriet from one eold weather to the next.

There were 15 cases and 10 deaths during the month of June in the infect=
ed villages of the Jullundur district, and 16 cases and 8 deaths in the infected

villages of the Hosbiarpur distriet.

Villages infocted during
June,

The case it Habirwal,
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The following villages were declared free of plague
during the month :—

Juesvzpen Disveicr

V illages declared Froe.

Mehl Gabla, June 144k, Hanzaron, Jane Jth.

Maszani, . 1dth, | Sirbal Mandi, w 16th.
Katt. w 2nd. Dhandliuns, o 20th.
Haphowal, o Tih. Mubkandpnr, o 23nd.
Chak Bilga, o Bth. Gn-hi.nd_pur, o deth.
Talirpar, o  13th, Chak Kalal, o 1dith.
Mahwmudpar, R | Paniam, o orth.
Botran, o tih, Piragpor, »  outh.
Muosapar, w Bth. Rasalpor, w  18th.
Sodhian, w  Llth, Rahpa, »  12th.
Lidar Kalam, w el Goaal, »  20th.
Ehanpur, fhangal, o 22nd.
Bahrwal, - T Bajaw, o 26th.
Mazari, Mallah, w Mih
Langeri, o 17th. Anjla, o 1ith.
Chahlan, o 12th. Chibokran, o 2ith.
Karnana, w  2ind. Ladhana Jhika, o 27th.
Bisla. o 18th, Bhaura, w2k,
Malpar, w  2nd. Turan, o A5k,
Bika, o Hlat.

Hosmarrrs Dhisrnicr,

Garhi, Jone 18th, Chinkoa, Jane 2éad.
E nlewal, w2tk r Bhagwain, u 28th.

In the beginning of July the plague establishment began to be diminished,
and a further reduction took place on the 15th. At this time there were only
a few villages remaining under treatment, viz., Banga, Kariha, Laroya, Pharala,
Jhirngar, Bahrwal in the Jullandur district, and Rampur Bilron, Garhshankar
and Palewal in the "Hoshiarpur district (see Map No. 6). All these villages
were declared free during July, and Aur was the only new village.

At the time of writing these notes (August) only one village, Aur,remains
on the list. This place was declared infected on July 23rd, when three mild
cases of the disease ware diseoverad ; a fonrth cass was founl on the 24:h.

Kariha and Bahrwal were declared free on July 12th, Laroya on 30th,
and Pharala on the 31st of the month.

We shall now take the villages seriatim and deseribe as far as possible the
mode of infeetion in each village. We are indebted to Surgeon-Captain Clark
for the notes of the Hoshiarpur villages, to Surgeon-Captain Smith for those
in the Nawashahr circle, and Surgeon-Captain Wilkinson for 19 of the 50 villages
in the Banga and Upra cireles.

[t would serve no good purpose to describe in detail the disinfecting
operations carried out in each village, as there were in most cases omly a
repetition of the work dome in previous villages. It is, therefore, proposed to
refer in this section only to the details in which the arrangements deviated
from the usual methods adopted, and to deseribe these methods more fully in
Section ILI of the Report. This will ensure brevity, with greater clearness
of deseription.

The accompanying chart gives the daily eases and deaths thronghout
the outbreak, and showsz in a graphie form the gradual rise of the epidemie
during Februarvy, its height in March and April, and its sudden subsidence
during the second week in May.

The numbers opposite the names of the following villazes indicate
their serial order in the accompanying tables, and are given for purposes of
ready reference :—



12 RECTION |.— THE HISTOEY OF THE EFIDEMIC,

CHART No. |
Showing the daily cases and deaths from Plague from Oct. 1897 to July 1898.

——— The thick black line indicatez the cases of plague in the Jullundur
district.
———— The thin line, the deaths from plague in the same district.
...... The black dash line indicates the total cases in both the Jullundur and
Hoshiarpur districts.
The dotted black line, the total deaths in the two distrieta.

Thedﬁgures on the left band indicate the actual numbers of cases and
eaths.
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A —Bagaa CincLe.
1) Khatkar Kalon.

Uensus Population (1881} ... P ain " 1,404

Rﬂ]] “Ii (LR L1l] { L1 FEN me +ER I'm

Mohammadans {[hw:ﬂa:l . Vi e 244

Hindus (all classes) ., ses e . asr OEHE

Chamars o i i 120

Sw & e T e s i 11

Hamsi i

Namber of honses ., . e et o 300

o, do.  nfected .. e 7L

De. plagoe eases 'mlu.rned W s mE "

Po.  denths ... o 45

f mmﬂ“{'“ mun avm aew ma s e 3“"

Date of first case ... S e i we 2h April 1897,

Do, do.  returned o .« 1Tth October 1897,
Do, declaration of plagae i . ey do,
Do, cordening of villnge ws 17tH do.
Do, ovacontion of village e e 2ELh da.
Do,  commencement of disinfection ... e 20th do.

Do, completion of da. wee 28ih December 18487,

Do, lastease .. aar e avs it i,
Do, retorn fo village .. i i £ e 2ith do.

Bo.  removal of cordon i s Bth Japuary 1B95
Do, willage declared free of plaguo o e Bth .

This village has already been referred to. Il- only remains to add that

Rats only fosd in re-in. 10 rats were found in the village itzelf during disinfection.

fected quartee. They seem to have all left previously. The villagers state

that they were numerous before plague started. There was plenty of grain

in the houses. But live rats were found in a detached outlying portion: —the

Pindora which lay on the south side of the village and which was separated
from it by a pond. There were no cases of plague in this quarter.

The following is a list of the various camps showing the dates of their
formation and the cases which oceurred in each. The effect of the evacuation
of the quarfers was most marked in the Chamars quarters and the sweepers.
These were suffering severely the week previously. The disease stopped sud-
denly on their going into camp.

List of Camps in Khatkar Kalan giving dates of fresh cases of Plague
after the inhabitants left the village.

A.—Eleven sweepers went into hute on October 23rd.

They previously had 8 cases of plague, with 6 deaths; one case was
attacked aflerwards on November 5th.  She was a little girl who was in attend-
ance on her mother, who was at the time suffering from plague in a separate hut.

e B, —One hundred and thirty-three Chamars went into buts on October
They previcusly had 19 attacked with plague. None attacked since.
0.—=3ix hundred Hindus went into camp on October 26th to 28tk.

They had previously not been attacked
There were 2 cases on October 29th.
Thera was 1 case do.  30th.
Dao. 1 do. November lst.
Do. 1 do. do. Gth.
D.—Two bundred and ffty-seven Rawals (Muhammadans) went into camp
on October 26th to 28th.
They bad previously no cases of plague.
One case on November 1st,
E.—One hundred and thirty-five Bahrais (Muhammadans) went into camp

Dctober 28th.
These had no eases, either before or after evacuation,
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I'.— One hundredand ninety-two people—the familiesof 40 persons who
had beenattacked by plague of various castes —were put into segregation camp on
Oectober 28th, Their number was increased by receiving the families of persons
attacked in other camps up to November Gth.

One ease, October 30th,
One ease, November 1st.
(2) awd (9) Jhandher Khurd.

Coenens populstion (1691) —r i = o= aEr B0
TRl 1o 10 i 1 e . i i = LER
Muhsmmailans gl fri e o e T 10
Hindaos (all classes) ... 336
Chamars e 120
Dther casier A o o & it Nix s a7
Numbor of housoa 92
D o infected ... o & s o 12
Tha. plazue cases returned it]
Do denth [ [T iy 7 . s 19
T recoveries da. 1
Date of first case e 10th Qeiober 1897,
Thas, do.  retorned — 3 = T, vee Ith November 1897,
Do decluration of plagoe e Bth da.
e, eordening of villoge _.. e e el v ek il
Do,  evacaation of village ... v Llth o,
o, eommencoment of disinlection e 13th e,
e, complefion of i I i weo 15th Docomber 1807,
Do lust case - «= 158th da,
D, peturn to villoge o we 13h Jonuary 1898,
No.  remoral of eorden ... e Hith o,

Do, wvillage declared [ree of plngl.-l..E; ks .

This 'l.'i“::gu has been referred 10 on page 3.

There is no history of rats in this instance. The people showed little

oo peophe refused bose  iNClination to belp in the operations, and many of them
pital irvatmont refused to take hospital treatment. This was not insisted
upon, and it was afterwards found that out of 10 persons who took no medicine
9 died, while out of the remaining 19 only 10 died. It is not presumed by
this statement to infer that it was entirely due to the treatment that so many
recovered, Tt was probably partly due to treatment, but mostly due to aceident.

The village was re-infected by a Sikh carpenter who ran away from
Ro-infeciion ofthe vilige  Mullupota  when that village was discovered to be infected

in Felbruary. on l'"er:uar] 12th. But when the Mullupota village eensus
was serubinised, his absence was dizscoverad, and he was traced to Jhoodher
Khurd, where he was found suffering from plague.  As the whole village had
recently been thoroughly disinfeeted, it was thought sufficient to turn out only
the household with whom he lived. They were segregated under a police
cordon for three weeks ; the house disinfeeted ; and when the patient recovered
all were thoroughly washed with phenyle lotion and allowed to return to their

home. Ko [further spread took place. The village was ﬁliﬁ.}]}" declared free
on Mavch 7th.

. 29th o

(3). KMANEHANAN.

Cenzus population {1891) %
Hall o AT
Muhammadans .:if-l
Hindns all classes 1,382
Clhiamars anmd Ramdagia :-k,-ﬁ
Bweopers a3
Number of houses far sS04
o, do.  imfocted ., 124
lin, plague cases potorned ., 175
I draths S
Tia. PECOVEEIeR ... o :;9
Dato of first case e ce  1hth Oetoher 1807,
I, iy, ) refurncd fian i e wnn anbbtl November 1807
Lo, declarstion of plagne o Brd do
Do, eordoning of village ... LT | uIr_.,l
Do, evncuntion of village ... e Gth December 1597,
o, eommencement of disinfeolion wee 1t .

Do, eompletion of o,

Do, Isst came _ “: 25th Jannary 1892
Do, petorn to villoge it e e Ttly March 1808
Ide, rowmowsl of cordon ., B e s 1Tth . !

Do,  willage declared froe of ||-'[u£|.:q i Eia e 1TEL e,

Gth Mareh 1808,
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The made of infection of this village lias been disenssed on page 6.
The people were placed in camps round the village inthe following
mwanmer.. A large camp wag formed at the south, ealled
Dewa Singh's ecamp, from the Zaildar's name who was
nominally the headman in it. It contained 547 people and remained free of
dizease for over a month. But when the people were allowed to come into 1he
i '|.'i||.:|g|:.- to 1ii~ii.u_ﬁr::t their houses some T:I.I:'}lli.::hﬁl ol infected.
in camp when they eturn- 10 15 pretty evident that they got the infeclion from the
ed to the village to disia-  yillage, ns though their huts were dotted about the camp,
Teat sheir hoascs, . . . - .
it waz found that they all lived in a single lane in the
village and their honzes were adjacent to each other. This iz one of the numer-
ous instances we bad of E:IL"I:JEJIL' who when th:'_v left the willage had theiv quarters
free from disease, but when they returved for disinfection they fonnd them
virulently infections. In consequence of this infection the eamp had to be split
up into smaller camps.  Three go-called Lealthy camps were formed on the east
of the village, and werecalled Nawvang Singh's eamp, containing 109 people;
Khazan Singh's camp, 314 people; and Dalel Singh's camp, with 112 people.

The pleagut camn]d

On the north of the village next to the infected quarters, but separated
by half a mile, were the four segrogation camps and the hospital.

The Chamars and sweepers (376 in number) had their comp situated to
the north-east.

The disease showed some obstinacy, and was finally eradicated by dis-
infecting nearly all the camps as well as the village. Numerous ingtances
were given by the people of rats dying of plague in bouses preparatory to the
'p.'ln]lh_! living in them becoming attacked. When the
1..'iI!E:1gc disinfection was El‘.l!'l!l'l-llﬂ["l] no rats counld Le found
anywhere, but in the eourse of a wonth they returned. The people say these
animals went into the fields, during the disinfecting operations.

Table No. I

Bhowing the Section or Palli of Khankhanan village from which plague eases were
admitled to hospifal for the jortnight before the people went info camp.

Notes ubost rala.

NOVENBILR, IPECER . .
Pasti [Popite o e —
| Sl STl laalr 23| 4]5] 6] Todml
L] | | ]
- —_ = 1 | [ S P RS N [ N RN N [ S
|
Dralel Birgh's Patti | a4 1| o) 6| 4] =15 || 8] slaz] #lel 5| & g
| 1
e | | — — S | i M| [ | | ) DS o
Ehaznn Bingl's Patii... sl 1] T e | | 1 = : £ 1 o] ° ]
5] i | B
——— ===l e |
Hagranp Singh'n Patti... 100 1 ] e . ] [ 3 | i 1 | 0
e o il BA Jie
s s, R ] [[— s | s | s | s | s | _...!—. am—— —|_——-|----
' | ] |
Dewa Singh's Patti .. g2 [ Sy
B ph's Patti ] = Al [ (EE [ R o] i TR Wmde] Bl 14 1
— e e e i ——— — I C— I
| T i [ e e T
Exact Poiti pnkeown . | | 14 1
[ — AR N P — 1 I
= _.l — == = =
Talal [ 1§11 ] I Y - | G 1) 2l jis| 2 6] &) & 115
|

. 1t will ba seen that Dalel Singl’s quarter was badly infected, and that the
diseaze was spreading to the other portions of the village. The effect of evacua-
tion 15 goen i the following table, apd needs no comment :—
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(4) EHATEAR KHURD,

Censns '|1r|]|r|l"|.l:|'.ll1 {ISEF]] s ae ves o AT
Holl-eall ... GE5 o e e BT
Muhpmmudpns ... Sed o e ey 2 ]
Hindusz (all classes) “c 182
Chamars aml Hahtia Eﬂ]\h:i — ca o ¢ 145
Mumbaer of liouses M aun rem wly ¥l
Da. infected 4+

Fumber of plagne cases retorned 1k

T dinths s S5 5 s e (i

Do TEEOVOTLeE 4
Date of first cnse . . Mrd Deoember 1207,

Do, Cses vetnrned o 28th i,

T, declnration of plague e 2Bih do

[}, eordoning of village S i o OHth i,

(S evacnation of village o o v 28th di.

10, commencement of disinfoction s R 1| annqr}' 1208,

11, completion .. S T e - 1 1 ihis,

T, Jast gase e S 1] do.

1 petarn to village e s =y e 18k Februnry 1898,

o, removal of cordon ., w 189th  do,

1. village declared feee of |'||'H.L"1:IE e e 1k da.

This small village kas already been mentioned (page 7). The mode
of infection is unknown. We got information concerning the presence of the
discase very ml']}', and the |1] HEB W03 {'mup-lutr_ﬂ_f ovaennted t,I;._ut.j- hours
afterwards.  There were only 10 ul.'lm‘:l.s of which 6 proved fatal

There was u re-infection of the village on February 27th (see No. 14,
page 24).
(6.) SIKHAL QAZIAN,

Consns popalation (1831) .., i o 24
Rall-eall 1 sl
] o B v, 1'h.|r t'II].' "|.1 InA :|I:||'.l Qu.:li ' T e 6T
Hinda Jats o o o, i o Bls
(1 lser Hindas .. -7 F i e 5 T 440
L nmemaurs s wes ras san 1xs o Bk 307
HWOR TS b5
Bamdasis o Ta
Kamber of I!H!'Uﬂ.!!n o avn wna ans e -l 13

Tha. do. infecied .. b

s, ]j'lg.p:u-r. eoges returped L. iy e o Ha

Tho. denths e 121 o 7 o L4 {14

1ha, recoVerics 19
Dinta of Grsk casce ot .. Zath January 1808

Do, retoreed L. e drd be'hmnrf 1=5s.

1o, declaration of |'r|.ﬁl:l-l-3 i | o,

1k cordoning of villsge iy - e o drd .

Ths. evaenation of village . = R L do,

1. commencemant of disinfectien .. e wee 13th [ili%

o completion of din. ... Eth April 1858

I last cnse s do.

Do return to ?L]]mm oo 25th do.

o, removal of cordan . e Oth Muy 1598,

(S villoge declared free of |h|‘:||',EI.1E e Oth  dou

Two eases of plague were discovered in the village by Dr. Davidson
on February 3rd. The following day B more cases were
discoverad. Attri, the wife of Sonah, a Khatri, seams to
Liave been the first of these cases attacked. The statement given was that she
became il on Janvary 25th, The disease was almost certainly brought from
Khankhanan. Many of the inhabitants of the two willages were either related
or liad close business eonnections. But we are still ignorant as to who the perzon
was who aotnally eonveyed the nﬁm! ion. One story is that a Jat, named Puran,
aon of Ram *-lmg'h had relatives in Khankhanan and oftenr woent to see them
when they were m camp. But Puran Singh was not attacked till February 19th,
which was long after the dizenze Lhad established itself in his village. J!an.hgr
story is that thhu, a Tarkhan, who died at Sirhal Qazian on Febroary 4th,
brought the disease from Khankhanan, This seems likely from the fact tha!.
he did the same kind of woodwork for which the Khankhanan carpenters are
so famous, and these latter suffered severely in the epidemie.

Made of infection.

The enzes discovered by ns were all in the northern portion of the town
and econsisted of Khatris 2, Arains 3, Buoniars 3, ILnIﬁri_an& 1 Tarkhan.
Arrangements were at once commenced for the total evacuation of the village.
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The infected houses were immediately emptied and their inhabitants placed in
a segregation camp. The large Chappar hospital from Kbankhanan was taken
down and brought over to Sirbal Qazian. The patients who had been aceommo-
dated in small huts were admitied inte the hospital on February Sth. There
was some delay in getting out the rest of the village, consisting of 1,812 persons,
on account of the material for building huts haviog run short. But in spite
of this the village was evacuated by the 13th of the month. Up to this time 25
patients had been attacked, all of whom, except 1 from the segregation
camp, came from the village.

After the people came out very heavy rain fell, and they consequently
suffered a good deal of discomfort. There waz a very determined attempt to
hide rases even after the villagers went out into camp. 'This was evinced by
the fact that no less than 12 cases were picked out dead from the warious
CATnpS.

The disease at first was very obstinate, and the improvement from evacua~
tion small; but it quickly disappeared when the weather again became fine.

I'he following is a list of the cases from the various camps:—Segrega-
tion camp 153 eases; Dewa Singh's camp 14; Chamars 9; Ram Singh's, where
the disease started, 5; Arains 6; Qazians 2; and 2 sweepers. 'l'here were
also two policemen attacked, The means by which these latter were infected
was not disecovered

The last case occurred on March Sth, and the disinfecting was completed
on April Bth, The people returned to their homes on the 25th, having been two
months and ten days in camp. 'The mortality among those attacked was very
high, being 63 deaths out of %2 cases, or a death-rate of 76°8 per cent. The
type of disease in this place was very virulent. In one case a man died a few
hours (18) after being attacked,

(7). MALLUPOTA.

Censns population (1581} ., . 1,306
Raoll-cal 1174
Mubammadans, chiefly Amina 318
Hindus, chicfly Jatz ... A v A0
Chamars 178
Bw rE i 159
?'-'ﬂf:ll'::u of honses EHE 0

Do, do. wnfected ... 70

1h, plagae cazes reingned .. al

o, deaths retorped ., EE

Lha. recoveries returoed ki £ L rE 31
Dhate of first case wa  dannary 28th.

Do. de.  returned .. e 12th Febroary 1898,

Do, declaration of plagoe i - 12th il

. cordoning of village oo 12th da.

Do,  evacantion of village i EEk Ak P-4 T do,

e, commencement of disinfoction ... e ZHth do

Do, completion of do, o 20th April 1808,

Do, last ense oo 24th March 1808,

Do, return tovillage .., we Ord May 1898,

Mo, removil of cordon ... e l3h 0 do.

Do.  village deelared free of plague e 13th do,

This large village, consisting of 1,174 peeple, is situated about two miles
north of Khankhanan, and the fields of the two villages
adjoin one another along the interveniog boundary. ‘I'he
disease was discovered here by Ur, Davidson on February 12th, when ne
less than 9 cases were found by the medical officers on the same day.
The mode of infection of this village is interesting. It apparently did not
take place from any of the adjoining infected villages, but from one situated
eight miles away. About 15 days before onr visit, one of the lambardars,
named Hamera, went to Nawashalr in order to make some arrangements
about the land tax. His daughter-in-law, Nibali, went with bim. On their
return journey they went a little ont of the way to visit some of Nihali's
relatives at Shikohpur. This must have been just before this latter village wag
cordoned by uson January 29th, The two travellers seemed to bave stopped
the night and then proceeded on their homeward journey. On arriviog at a
village named Dosanjh, five miles distant, Hamera suddenly became ill and had
to be carried the rest of the way to Mallupota. On arriving at his home he
took to his bed and died a few daya later.  After arriving at the house, Nihali

Mode of infection.
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became ill and died the same day as her father-in-law. On our arrival at
the village Phatu, one of Hamera's sons, was down with plague. The family
denied that Hamera and Nihali ever went to Shikohpur, but the story was
afterwards confirmed by other reiatives, and beszides itis diffienlt to ses what
Hamera was doing at Dosanjh, which is not en the direct road to Nawashabr,
while it is on the direct line to Shikohpur, and also what was Nihali's object
in going with her father-in law if it was not to see her relatives at Shikohpur,
The result of this visit was most disastrous, as not only was the disease in-
troduced to Mallupota on account of it, but this Family was the cause of
spreading the discase to another village Mehlgahla (vide infra). It appears
that when Nihali was very ill her danghter Shib Dai, who had married Uttam

Singh's son at Mehlgahla, eame to see her, and eventually got ill at the latter
place.

On our arrival the village, now under consideration, was found badly
infected. As previously stated, nine eases were found on that day, and five cases
on each of the three {O]i’i.l'ﬂ'inﬂ days, It was impossible to get out the people
into eamp quickly, as there were heavy winter rains atthe time and Mallupota,
being situated oo low-lying ground, was almost surrounded by a lake. In
fact, on the 14th the segregation camp was half under water. In consequence
of thiz, it took nine days to evacunate the village, and by that time 43 cases had
occurred, giving an average of nearly 5 cases a day. The beneficial result
of the evacuation was not apparent for some days (see Table No. 1V, page 118),
there being 5 cases on the 23rd, 4 on the 24th, and 5 on the 25th, and
again 4 on the 2Gth: after this the disease showed signs of abating. On

arch 2nd (nine days after evacuation) there were only 2 cases. The nums
ber of cases after evaeuation was 48 as against 45 before evacuation,
giving averages of -0 and 3°6, respectively. The comparison is not a fair ons,
as most of the cases oceurring after evacuation must have been infected in the
village, but only showed symptoms when in camp. The disease then seemed
to have stopped. But unfortunately some Chamars got infected when on dis-
infection work ir the village, and spread the disease in their eamp. This was
promptly taken in hand by Dr. Fatteh Chand, who disinfected the camp and
moved it to a fresh site.  After this the disease stopped. The practical endinE
of the epidemic wss March 18th, but the usual last “dropping cuse’ tuo
place on March 2:4th, thirty-one days after total evacuation of the village.

The disinfection was completed on April 20th, and the people returned
to the village on the Srd May, having been one month and ten days in camp.
They had 91 cases, with 30 deaths, being an average of 775 per cent. of the
population atlacked, of which 33 per cent. died.

The lambardars of this village were tricd for having knowingly hidden
the occurrence of the dizease, and were each sentenced to three months'
imprisonment.

(11). MEHLGAHLA.

Consus population (1501 .. oo -t L -t gt e 2 04B
i‘t'hlll-'L':i!I ien ga e =aa sun maa Lus mma 2,-“‘5:'!
Mubammadans e (s e Sya o | [EF
Hindus, chiclly Jats ... &5 1,214
Chamars sl Bamdasiz A07
Bweopers Ll ot e o o e . o TH
Mumber of hopzes ... 02

Liee. do.  infected .. o i 2 T e Je Gl

Do plagoe cazes ratorned .. 101

Do denths returned .. rir 5 5 T - s

L¥o, recoveries returmed 44
Date of frst case vn 22nd Febranry 1308

Do do.  retorned e S3rd do,

Do.  declamtion of plague e o e o grd .

Do,  cordoning of village e, 28rd do.

o evacuation of wvillage - ) 15 e 17th Blarch 1808

M. commencement of disinfection s o vl esrnd ik,

[lo. completion of i, i we S0th May 1805,

Dy, lust chsc i o s e i wen annd i,

Do, veturn to villuge we dth Jono 1898,

[}a. removal of cordon a4E e 25 i £ 10tk drl:l.

Do, village declared free of plagne ldth do.

Mehlgahla is one of the most instructive villages with which we have
bad to deal. There seems little doubt that we obtained very early information
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anta suffered severe

Among the people who were found to have left Mallupota when that
village was found infected was a girl named Shiv Dai
daughter of Nathu, and grand-danghter of Hamera, the
lambardar who was first attacked at Mallupota. The statement of several
people is that when Nathu's wife Nibali died at Mallupota, Shiv Dai, her
daughter, who was married to a youth named Jawala at Mehlgabla eame
over to see her mother and remained three days at Mallupota. She left
just previous to the village being cordoned on February 12th and remained
well till February 22nd. We were able to trace her to her destination, and
Dr. Davidson, who was then inspecting officer, paid several visits to Mehigahla
to satisfy himself that she was quite well. On the date named above, Shiv Dai
complained of fever and pain and swelling in the groin. Her father-in-law,
Uttam Singh, in whose house she was now living, immediately gave information
to Dr. Davidson, who after seeing the girl informed the executive staff.

The following day, February 23rd, Uttam Siogh and the whole of his
family including the patient were put out into a suitable
camp some distance from the village and remained there &ill
March 17th, when they went iuto a newly formed health camp. A few days after
Shiv Dai's attack, Uttam Singh's house was thoroughly disinfected und white-
washed by a trained gang from Khanklhanay, it being considered inadvisable
to employ any of the Chamars belonging to the village itself.

Between February 22nd and March 15th (twenty-one days) no new coses
occurred, and it scemed as if the disease had been nipped in the bud.  Shiv Dai
made a rapid and uwneventful recovery and the whoele family with all their
personal property were washed in phenyle solution preparatory to allowing
them to return to the village.

On the latter date, however, our hopes were dashed to the ground. One

Spread of the disase  Of the lambardara arvived late at night at our eamp and
i the vilinge. reported that several of the Chamars and sweepers in the

Chamars’ quarters had been attacked, the first attacked being the lamin or
servant of Uttam Singh.

The following day the evacuation of the whole village, of 2,455 persons,
was commenced, the Chamars being  given a separate camp from the others, A
brisk epidemic broke out among the latter, 25 of whom were attacked, most'y
from the segregation camp.

about it, and altlmnﬁlu energetic measures were immediately taken the inhabit-
¥-

Muode of infection.

Partial evacuation,

The evacuation was completed on March 17th, and the disease stopped
o i ki on the 24th, seven days later. Up to this time only
Chamars bad suffered, excluding the girl who introduced

the dizease.

Ou Mareh 23rd the H}'ﬁtum:liic disinfection of the 1.":il|'.1.ga was commenced,
Disinfection of the vil. Lhe “infected” houses in the Chamars’ and sweepers'
lagr. quarters were first done, and it is iwportant to note that

none of the persons employed on the disinfection’of these houses was attacked
with plague.

The work was completed on the 283th. 'The cleaning of the “ healthy ™
houses was then commenced.

On April Znd more cases began to oceur among the disinfecting gang,
and on the 4th a Mubammadan bhisti from the * healthy camp " was atracked.
At this time it was almost impossible to obtain coolie hire, as the crops
Were ripe and it was of ill]]rml:m.{:{' to the zamindars that their ;;:--.u'u should ha
gathered with the utmost speed. They, therefore, employed every available
workman in the village. We were econzequently obliged to allow house-owners
to do their own disinfecting and whitewashing under the supervision of a
European sanitary inspector. Large numbers of rats were found dead all aver
the village, and people working at the disinfection were frequently attacked.
The disease got into the large so-called * healthy camp, ™ and altiough
Bprewl af the dissaas in disinfection of all the elothes and i]FI'r-'HI]:‘I] property anid
thir bealthy coige gi\ring A phen}'lu Dath  to GVErY  Porson was started 10L=
mediately, 1t was found that, on account of the lavge size of the camp, this took
gome time to ncﬂ'uh':]liiih. In fact, we did not wat for the work to finis!

y Dt
broke up the large camp into four smaller ones.
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This was completed on April 23rd.
On April 22nd, on account of the large number of casualties among the peo-
Workers on disisfection  ple on digsinfection work, we suspended the work altogether,
atiacked. The day previously, Mr. Goulbourne, the European
sanitary inspector, was attacked with plague. He died three du,ys later. Nine
persons were attacked on April 22nd and 13 on the 23rd. There were then
two or three cases daily till the 27th (five days after stopping the disinfection).
The disease then stopped, with the exception of one dropping case on May Srd.
The patti where most people were attacked among the disinfectors was
The infection contine.  One Which was at the extreme north-east corner of the
el tosprend in the villaze  yillage, while the Chamars’ quarters, where the cases of
: ~ " plague had oceurred before evacuation, was situated at the
south-west corner. The infection had, thevefure, travelled the whols breadth of
thisz large HH-I'HH:! after all the peaple had leit i, No dead rats were seen be-
fore evacuation ; they were found all over the wvillage after the place had
been emptied, and in one room alone 15 dead rats were found. Tlll!j' could not
have died of starvation, az a large quantity of grain was left in the village
and was easily accessibie,
In May we completed the disinfection with a properly constituted gang
The village disinfected o OF cOolies supervised by two well-trained Hnsplln] Aga
second time. sistants. As we were not satisfied with the previous dis-
mfecting, and alzo bearing inmind what a very strong focus of infection
the wvillage bad been, we had the entive village re-disinfected. No easualities
occurred during the second disinfection, and no rats, dead or alive, were found.

The people began to return to their homes on June 4th, having been
two mounths and eighteen days in camp.

They had 101 cases of plague, with 57 deaths, being a percentage of
4°05 eazes to population and 56°43 deaths to attacks.

"I'he following iz a table of the * daily state,” from the beginning to the
end of the ¢pedimic in Mehlgahla :—

~ Table No 3.

—— _
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Tngam BaE s W | [ L ingh's, 5 Bininf
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"H?JI:*IE‘E: dlpanfreted, warpeaded.
o plated.
(14). EHATEAR ERURL. (Second infection).
{ensna pop"]atloh {le]} e 357
Roll-call T et oy e o e e
11,nhammr|.:innﬁ e e o S o e BT o1
Hindne, chiefly Jats ... i 162
Chamars mmil Hn'l:lia Sikl]ﬁ = 143
Number of honses - 7
Do do, infecied ... e = e 1
Do, plagae cazes retarmed ... 3
[0, denths retarned A *u ?

D¢, recoweries reforned .
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Dale of frst ease ... i o e e 27th Febrnary 1808,

v,  do.  reterned .., Fit A D do.

Do, declaration of plagne A S s we SBth do.

Do, eordoning of village ... e e we  28th do.

Do,  evaguation of village s " yas e SBth do.

Do, Inst case = o aid e 19tk Mareh 1808,
Tha, retarn fo 'I'“I:Iﬁ'ﬂ ann ani mut B LT Tih J'!.PPEI 1208,

.Dl:h‘ [‘L‘m".'“.l U‘! mrﬂﬂh ad asa e maw sam 1?"| d'ur

Do.  village declared free of plague we 1Tth do.

{See alss No. 4, page 7).
This little village, which had been evacnated and disinfected on account of
1e in December and January, and had been declared free of the disease on
the 22nd February, gave another case on the 27th, No case had cccurred since
January 10th, and the people bad been living in their houses fifteen days when
this case occurred. 1t will be remembered that they had only 10 cases, but
G of these had died. All those attacked had been Jat Sikhs.

On February 27th, a Chamar woman named Dharmua, wife of Deala, was
attacked in the Chamars' guarters at the opposite end of the village and died
early on the morning of the 2%th. This woman's husband earned his living
by cutting grass and selling it in Banga bazaar. His wife usually accom-
panied Lim. It is, therefore, extremely likely that this woman got the disease
elsewhere and not from the village itself, However, the two famlies occupying
the same court-yard were placed in camp.

Two others were attacked, one being the other wife of Deala.

Two out of the 3 cases proved fatal.

The cvacuated quarters only were disinfected and whitewashed.

The people 1n camp returned to their homes on April 7th.
(17). BALON.

Consns population (1591) .. = i PR
Roll-eall = =3 189
Mahammadans, chicfly Gujars aia o e 161
Clinmars s i Fry e - S g e 28
Number of hounzes e e 45

L, di,  infected ... . . i 16
Bumber of plague eases red wrned - .. e 28

1. deaths returned b . o 11

Do, recovericd retarned b b 17
Date of first caso in - iid we 2hth Febrnary 1898,
(i3 do.  pelaroed ... e eer Zind March 1898,

Da.  deelaration of plagne e 2 e,

e, cordoning of village ... i, wee 2md do.

o,  evncoation of village @b kL e e ik o,

INo,  commencement of disinfection iy b e Bt el

Do, completion of do. e e 20th April 1898,
o, last case i ver  2ndd da,

Ito.  petarn to village ... e 24th  do.

Mo, removal of cordon ... A weHh May 1508,
D, willage deelaved free of plague il da,

This is a little village consisting of about 50 houses, situated at the
northern limit of the Banga circle and bordering on the Hoshiarpur district ;
it is inhabited almost entively by Mubammadan Gujars, 161 in number,

The mode of infection was as follows :—Umer Din's wife, who was the
first person attacked, had been an inhabitant of Purkhowal, a village in the
Hoshiarpur distriect. She had been to this village to see her brother Dalel
gon of Sakru, and returned on or about February 16th. Eight days later she
became ill with high fever and delivium and died three days later, that is on
February 2dth. As it is the custom among natives to give presents of clothes,
&e., to the daughters of the house when they return from their husband’s
houses to visit their homes, the people of Balon scem to have no doubt that
Umer Din’s wife conformed with enstom and brought clothes from her home,
But we were never able to find these, and the family stoutly denied that she had
ever bronght them.

Tt appears that another girl named Hafiz, danghter of Bassan, also went
to Purkhowal and was attacked with plague on her return, about February 27th.
But as this was subsequent to the last case, it can only be looked on as a second
possible gource of infection.
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The village was discovered on February 23th, and entirely evacnated on
March 4th. Thers were only 4 infected houses before the people went out,
and these were at onee disinfected, ventilated and |imﬂwa$hei. T'wenty-eight
people in all were attacked, only 11 of whom succumbed. The houses of
people attacked in camp were, however, loocked on as infected,

Among those attacked were 2 of the disinfecting gang who were
infected while working in the village. As usual, it was not from the so-called
“ infected " houses that they got their disease, but from houses supposed to
be free from all taint. The last ease occurred on 2nd April, twenty-nine days
after evacuation.

The people returned to their village on the 24th April, after having
spent one month and twenty days in camp.

(18). LAKHPUR.

Censns popalation (1501) s i " 445
Rall-call e aie saw waa wun T i T T '}1’
Mubammadans ... i s o il
Hilldﬂﬂ ':lu E]-3“EHJ BT aum APk 1T T ans auw -32‘*
Chamnrs and sweepers ... = s s e o 71
Sﬂlin“iﬁ avs ory e wun win ave e e Fhn 23
Mamber of houses = e " — o 85

Do, do. infected ... ‘s 325 % 5 A 18

Do, lagne cases retarned L. isa a1

Do, dienths retermed ... ] oo o A4 L

Do recoveries returned R o R e 8
Date 'Jf ]Et Chsn T FEE (T o e g aEE (T ]l-t l.[llﬂ:].l J.SBB..

Do, do.  retarned - Oth do,

Do, deelaration of plague i o s s e dth do.

Do, eordoning of villlngu e o s o one St den

Do, evacnation of willnge i s e s 1dith dy,

Dy, commencement of disinfoeciion e e 1GtR do.

Lg, completion of da. aan i wie i o dth Hﬂ? 1808,

Do, last case g e DGEh Mareh 1598,

De. retorned to village ... i we  oth May 1508,

Do, removal of cordon ! T s e 15th di.

Iro.  village declared free of plagoe o 15th ™ do.
Lakhpur is a small Jat village situated on the north-west boundary of

Khankhanan. The first case of plague seen was Maji, the son of Gaura.
bu}y had been ill four days when seen and died on the day of our visit (March
5th). The only history of the introduction of the disesze which we could
obtaln was that Bhola, the boy’s uncle, with whom bhe lived, had been in the
habit of going to Khankbanan when the cordon was on that village to salaam to
E]?e zaildar. It scems probable that, somehow or other, he introduced the

1ECASE.

At firstonly Bhola's family waz put out into camp. But on March 12th
more cases were found in the village. In consequence of this the whole village
wag evacuated. This was completed on March 14th.

Thirty-one people in all were attacked in a village of 417 persons, and
23 died, giving a mortality of 742 per cent., which is higher than the average.
The sick from this place were treated in the Mulinpota hospital, situated
only about a mile and a half away. The last case occurred on 26th March, 12
days after evacuation, and the villagers returned to their homes on May 5th,
having been fifty-two days in camp.
(19). NURPUR.

Censns population (1591) o T e o i T 443
Rﬂll-ﬂli o s i puk ana ann . e ﬁﬂ
Mubammadans,chiefly Gujars e I O O 68
Other Hindus, .. i Sl i ae tie Ho1
Sikhs e aw LEED LX) - ELL] LRl LLE ] EEE
Ohamars ... e oo s e s 73
Ew&u‘pcl‘& e T T um T T " e sen
Bamdaﬁia g e L1l (11 ] L L LRl [EE ] ey m
Hﬂm hi.'r 0[ ]'IMH-'EB ue e ave w aww anw e lﬂﬁ-
n- du' iﬂtmd (£ ] (111 wE¥ EE iE L1L E
Wumber of plague casea peturoed .. e S T 19
D‘}r t'hE I'EtIJJ-"IlEd arn ] T ars T ELL : 1

Do, recoveries retarned - S B = e 8
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Date of first case :
Tha, do. retaraed iiw e 8h Murch 150E,

e

Dlo.  declaration of plagne e o oo Tth do.
Do, condoning of village ... wn s TAR allex,
Do, evacuation of village ... e wia ais sen Oth il
Do, last ense - == - wn 13h April 15598,
Do, vetarn to village iim : e ard May 18498,

Do, remowval of an i AR - 1ith o,

Do, village doclared froe of plagoe e Lith do,
Nurpur is situated a short distance-—not half a mile—{rom Sirhal Qazian,
and when the latter village got infected it seemed prob-
able that this one would also, sooner or later lecome
attacked. This took place about the end of February, and the dizease was dis-
covered on the 7th of the next month. There seems to have been a double
gource of infection from two separate villages,as has happened in several other
plague-infected villages. The first person to be attacked waz Harnam Singh,
son of Tttam Singh, a Jat, aged 18 years. He became ill on February 28th
and died on the 7th. Harnam Singh’s sister had married an obstructive old
man named Sunder Singh, who was well known to us and who died of plague
at Khankbanan on December 5th. It appears that after this Dboth Harpam
Singh and his father, Uttam Singh, often visited Khankhanan, and even
took articles of food, &c., with them from Birbal Qazian, the village
next to their own., The villagers believe that these men brought
the infection from Khaokhanan, IF this is the case, it is difficalt to understand
how there could be such a long interval between getting the infection
and the attack of Harnam Singh. The last case in the segregation camp,
where Sunder Singh's wife lived, was January Sth, while the last case at
Khankhavan was the 28th of the same month, and Harnam Singh was not
attacked till February 28th. It is impossible bo suppose that the incubation
of this disease was 50 days. The only plausible suppositions are that either
Harnam Singh did not get his infection from Khankbanan, or if he did, it
must have been theongh the mediom of some sort of formites such as clothes,
&e., which under favouring circumstances can keep the germs of the disease
alive for an indefinite period. Without having any proof of this transference
of elothes, we rather inchme to the belief that this was the probable mode of
infection.

The second source of infection, though a little later in date, is much
more definite. When Sirbal Qazian, the adjacent village, was evacuated on
account of plague on ¥ebruary 13th, coolies were employed in putting up the
huts which the plague authorities hed provided for the people. Among these
were several Chamars belonging to the village now under consideraticn. Birn,
son of Rahru, was one of these, and it is definitely known that he helped in the
putting up of the Arzins' camp, where, as we have already shown, G cases of
plague occurred. Several Arains were attacked in the village, and on the 16th
and 17th, Araions dead of plague were found inthe camp. So there iz litile
doubt that Biru mixed with plague-infected people. He was also related, as
were many of the Chamars of Nurpur, with Chamars of Sirhal Qazian, and it
was these relatives who zot them to come in and help in the work. The plague
officers believing that all the Chamars on work at the various camps were
people of the village, did not wse any means to keep them separate. The
Chamars worked in the camps even after the people came out. Biru went home
to Nurpur, got ill on the 2od or S3rd March, and gave the disease to three
members of his fanily and thus started the epedimic in the Chamars quar-
ters; another Chamar named Ralla was known to have worked in the Sirhal
Qazian camp up to March 2nd. In Nurpur 19 people were ultimately attacked,
of whom 14 were Chamars.

. There were 11 deaths, giviog a percentage of 393 of the population
attacked, with a mortality of 588,

The willage was evacuated on March 9th ; the last case occurred on the
15th and the people returned on  May 3rd, so that they were not in camp
more than fifty-five days.

Two sowrcesaf infection,

(21). SAHLKALAN,

Censos popalation {1801} ans HETH
Hartl-call i 26
Muhemmadans, chicly Araing fi i oh 141
Hiudus " P 11

o 36th Febroary 1593-

—
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Chamars amn T ved arn avn e aue al
Nl:l.n.llﬂ:r U‘f hl}i'llil'ﬂ- L FEe aes EE s=s aes 62
Tra. do. nfected ... 4 =
The, lll'l-l:n¢ AR retnened wes EErs CEr are !-E'
Do deaths returned ... e o 1y
Do, rocoveries petaencd el aal am B

Date of Bral ense T e s 2dth Felbroary 1895,
Do, do.  relorne =Ea Eth March 1888,

I’o.  declaration of pligoe e . aer Sih do.

Do.  cordoning of village =0 wae o Eth do.

ko, H'at'l.l.lilil'llt of 'I.'“]lgﬂ i T e e 15th ﬂn‘.

Do, commencement of distnfeetion w20l i

o, eompletion of do. . e v S20th April 1808
Do lust oase P wer S5th March 1598,
. retorn o village e Srth April 1895
Do, removal of cordon o e o A e ath Mﬂr 1898,
D, willage deelared free of plague sih o

This small village was infected from Birampur, in the Hoshiarpur distriet.
Two brothers, named Gujar and Munshi, Jhinwars or Hindn water-carriers, were
in the habit of going to Birampur to visit their maternal uncles, Ralla and
Uttam. On one oceasion, on their return to Sahl Kalan, Gujar fell ill, and after
an illness of two days, died. This happened some days before we knew
that the village was infected. Munshi, who went with his brother to Birampur,
brought some clothes back with him, and was attacked later, on March 2nd, or
eight days after his refurn to his home. It was 1'{1I'l1|:f lie was ill that the Jhin-
war :,‘ﬂ'nt‘ll Puran from Gobindpur eame to seq him, and afterwards spread the
disease in his own village. In the meantime his unele, Jowahir, whom he had
been to see, died at Birampur from plague.

The existence of the dizease at Sahl Kalun was discovered by Dr. Davidson
on Mareh Sth. Munshi died on the 10th. A partial evacuation of the vill
waz at first attempted, with the usual result, that it failed. On the 15th t
whele village was emptied.

There were only 12 attacks in this village, not ineluding Gujar, the
existence of whose illness and death did not transpire till the village was re-
oceupied. Ten cases proved fatal, giving a mortality of 833 per cent. This is,
therefore, one of the villages where we had a very small number of attacks,
but the mortality was one of the highest. The people were treated in the Balon
hospital, where the percentage of deaths among the other occupants was very
low.

The last eaze ocenrred on Mareh 26th, ten days after the evacuation. The
village was re-occupied on 25th April. None of the disinfecting gang were
attacked.

(23). NAURA.

Census population (1881) .. 1, GE6
Roll-eall 1,567
}[uh:ﬁﬂ”]}:ylﬂﬂrlﬁ- i B i e Feat: Mo bas 1]
Hindns, t:h.:in:ﬁ.j Hpinis vl s e it e 1,(M55
Chamars o L e T i A e 154
Bwooprers “ee 42
Number of Louses i 5 A491
o do.  infected ... i 1
Do, plague cases retorned ... i 1
HIS deaths retorned e
Do, recoveries refurncil 1
Date of first case Sth March 1895,
Do, do, reioroe e e 10th do.
T declaration of plague e e 10t da,
Do cordoning of village ... i A Ll b Itk (i I8
Do, cvaenation of village we  Ath o,
Tio. eommencement of dizinfection e - S Zbih .
1o, N‘ll‘lljdl"il:ll'l of i e e i ane Sl i, L
[lo. last case 24 R 1.7 ] i,
Tie., metorn to village e e Ter . ees Srd ﬁ"l-‘l:‘i] 1588,
T, remoral of cordon .. a Ldth do.

Do, village deelared free of plagoe ay wee o 13th ih.

Only one case of plague occurred in this village. The case was an old
Jhinwar woman named Nibali, widow of Nathu, who was
discovered to be ill on March 10th, She had a large su
purating bubo in the groin, and appeared to be very ill indeed. She stated that .

(uly one case
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she had been ill only five days, but from the cendition of the bubo and the g:-uor?-l
aspect of the patient the medieal officer decided that probably she had been ill
a much longer period.  She was moved ont into camp and altimately recovered.

The place where she lived was a room leading out of a coversd passage
into a small court-yard. All the honsges in this enclosure were

e evaenated, and the people, 18 in number, placed in camp.

As no fresh eases ocenrred the zegregated people were disinfected and
allowed to return to their houses on April 3rd.  The houzes themselves had
beon treated secundem artem n fortnight previously.

This is the only village ont of many in onr ecirele in which the experi-
This is the oely wiliags  Ment of pavtial evacuation succeeded in checking the
whers this saceeeded, digease,

The mode of iufection is obseure. The ouly history we were able to
Mistory of mode of in. Obtain as to the eause of this ease being attacked was that
feoibos, the woman is said to have been in the habit of ;_l;ﬂing Lo
the eamp where Uttam Singh's famly were segregated outside Mehlgahla, the
next village, in order to comb ont Uttam Singh’s wife’s hair. It will be
vemembered that Uttam Hiugh"ﬁ rI'.m;;Triﬂr-iu- law ran away from M:i"lt'mm andd
was taken ill at Mchlgahla, and that at first only this family with the patient
were placed in camp.  The story of Nihali being infecled from these people
geemed to us to hen vory |il:t'l:,‘ Oni, I;H'E]l?t.'ill.[]"r' as [Ttlam Hiﬂgh'ﬁ Camp 15 :’eu]l_'r
nearer io Naura than to Meblgahla in point of distanee, and also the police
guard set over it patrolled the Mehlgabla side and not the Naura side, and
Tttam Hillg!:‘ﬂ wife had no other woman to ]wlp hier in her tolet exceph the
gick girl between Febroary 23ed, when she went out ioto camp, and March
5th, when the old Jhinwari was said to be attacked, However, without further
proof the story eannot be accepted, as it was given by one of the lambardars
of Melilgahla, who was always very hostile to Uttam Singh, and, morveover, from
pumerous inguiries we were unable to get auy confirmation to the story.
(25). BANGA.

Censas popalation (1881} 5 - . 5,010
Rall-call e ane €&, 72T
Muhammalans Tl
Hindloz, chielly Braliming and Khatvis 3221
Chamarz and Hamdasis S0
SEwoopers e 174
Nambor of loases i ik it A S, —al e G20

1ha, e, ifeated . i =l
Nomber of plagne cases retoened ., et i e s iick

I, deaths retormed L, G5

[, recoveries retnened == e s s 2l s
Drabe of frai casa Tih March 1898

Do do, refuened Ilth i,

D, declaration of plagoe e pae s TEE TEil 1,I:}r.

e cordoning of villnge 1lth o,

Ihe,  evaemation of villnge e g T, o J0eh Apeil 1808,

Do, commoncemaent of disinfeetion " 1lil Mavch 1893,

Do, completion of oy Su i e 5Ll Jone 1809=

1Mo, st ense & - Mgl da.

Do, peturen to village Hih il

M. vermwoval of cordon ., =l = S i Sth Jul =,

M. village declared free of plague ... Pt N & gn.lh 8

It bad long been feared that Banga would sooner or later become infected
Prepamations  tor the  A0A to guard against this, measures were taken as {’!RI"J:
epidemic. as December last in order to try and keep out the disease.
A cavefully ]}mlmm:] lisk of the inhabitants was made, the Hospital Assistant in
charge of the local dispensary was warned to be on the alert and to sive carly
information, and the burying and burning grounds were Eﬂ]'l‘!fll]lj'nwﬂtﬂ]'tu:].
The inhabitants were warned not to allow strangers to stop in the town more
than was absolutely necessary. This was a difficult measure to carry out, as
Banga is the central market for the surrounding villages. 1t is liere that the
cultivators bring their vegetables, &c., for sale, and take back salt, ghi and
other necessaries for their homes. The bankers and large shop-keepers have
their head-quarters and stores in the bazaar. It was also the place from which
the police on plague duty drew their supplies.
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On December 30th o Committee, consisting of Bishen Dass, the President
Bangn  Plagee  Com. ©Of the Municipal Committee, Sham Singh, Zaiidar of
mitter Banga, Sekunder Khan, Zaildar of Heon, Mubammad
Bakhsh, Thanadar, and Ghulam Rasul, Hozpital Assistant, was formed in order
to make daily visitz throunghout the town, report all suspicions cases of ill-
ness, see that draing, &c, were kept clean, houses in a dirty state properly
remedied, ventilation holes made in any houses which were dark or over-
erowded, and to put down phenyle solution wherever they thought it desir-
able.  The Committee worked with energy, and afterwards, with the help of a
nurse, did very good inspection weork. At the time there was an epidemic of
mumps in the town which caused them anxiety several times, as the disease
in its early stages sometimes resembles plague.

The first case of the real disease was discovered on March 11th. Tt was
The Grst case of plague 0N 0ld woman named Rajji, s Jhinwari, who lived in the
in Banga. Loalariz" or Mubammadan cllilhvti_!,rcr,-s" quarterﬂ. She earn-
ed her livelihood, such as it was, by begging, and had lately been in other
villages; but 1t was never discovered from which village she brought the disease.
She was quite collapsed when first seen; and though she rallied a little when
placed in hospital, she was vpever able to give an aceount of her movements,
and died two days later.

On the oceasion of finding this caze, the people of Banga turned out in
large pumbers and almost blocked the romd, and put on a very threatening
attitude, shouting out at the top of their voices that the case had been im-
ported from another place by one Piv Bakbsh, in ovder to obtain the veward. 1t
was only after much persuasion, and after they saw that only the mokella in
which the woman lived was going to be evacoated and that Pir Bakhsh was
going out into camp together with the other Lalariz, *hat they were pacified.
There was no foundation for the report that the woman had been brought
when siek from another village.

Banga being a town, and coutaining many people of various trading

Pariial etacuation st Ocenpations, we realized that it must be treated on rather
bempied, different lines to the ordinary villagesz, where turning
the whole population out into camp caunsed very little hardship except the
actual discomfort of people having to leave their homes. In the case of Banga
many people would suffer I.-u',:.-;u pecuniary loss by being placed in camp, and
many of the traders would lose their cecupation altogether.

The people, moreover, were noted for being exeeptionally troublesome,
and the saying that the ** Banga log bafiut binga hain ™ was commonly quoted.
Therefore, with the sanction of the Commissioner (Colonel Massy), we
started at firat the mokalls system of evacnation —that is, we intended to turn
out a large section of the town each time a caze was discovered in it

On March 11th, on diseovery of the first ease, 87 people were placed in

First maballa evaeusicd : — eqmp. The entrance to the mehelle was brieked up with
87 people placed jn camp !
oo March 11th. an eight-foot wall before any one wag allowed to move, and
the people thus cut off were removed through an opening in the outer wall of
the town. On refevence to the accompany mg ﬂlllgl am it will be seen that the
wofeella was sitnated aeainst the outer wall at the northern part of Banga,
and by the reeans employed was entirely cut off from the rest of the town. The
eamp was sitvated about half amile aw iy, tothe north-west, andstron gl} eordoned.
After these people wera in camp, 2 of them were ntiac.[-.u] one four days and
the other eigist days after removal. The Lalaris after this rem.nm,[! quite healthy
and on April 13th returned to their quarters,  On March 28th ( seventeen days
after the falaris had been out in camp) L':' more cases were discovered o a
“.q;",.ii!.pi.‘.‘,“ mahalla ealled the Thelharian or brass-worker'zs wohalla.
A 5th, The epzez were found in two houszes, one a Khatri's named
Devi Ihal, whe had two eliildren down with the dizsease, and the other the
son of a Bralmm pamed Billu. On r:rferring to the l.liagrmn, it will be seen
that the louses are practically situated ome on either side of the Falaris’
mohalla.  This mokafle had been guite emptied and all the entrance had been
blocked by the wall marked A. Moreover,the Lelaris were out in camp, and were
at the time practically: healthy, as the two cases in hospital were now convales-
cent, and Lesides the Khatris and Brahmios had no congection whatever with
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them. The question naturally arises, how were these three children attacked ?

Suppased manmerof e C€rtain facts make it likely that rats may imv!.- beon the
sproa of tke disease inthis  eanse. A day or two before this, =ome of the disinfecting
- rang saw a rat die in the middle of a room in & Lnlaris’
house in the maekalla first infected.

The deseripticn given made it seem extremely likely that the rat died of
plague, The body of the dead animai was placed in a convenient place for
our inspection. When we arrived a short time later it had mysteriously dis-
appeared. At the time, a cat, which had been seen shortly before, waz supposed
to have =snatched away the rat and departed. On the murll'tng that Billu's
child had been attacked a very offensive smell was noticed in the room, and
on investigation a dead and putrefying rat was found. It iz not inferred from
this that the rat thus found in Billu's house was the same one that had been
removed by some unseen ageney from the Lalard's house.  But, as in the latter
case the rat found had died of plague, it is reasonable to suppose that the one
found im Billu's house was also a plagne rat. At any rate, it i3 the only
hypothesis we have for accounting for the disease spreading from the Lalaris
quarters.

In the case of this second mehalle, ealled the Thatarian's mohalla, or
T Bashombar Dasg's moballa, from the name of the most
pest of the towa by baild.  influentinl residont, the four entrances on the town side
g wall neross the strects worg blocked up by brick walls { marked C in the map)
I}}r Mr. Jones L‘xﬁﬂ-ﬂ}" mm the same way as tha fest mohalle hid been ent
off from the rest of the town, and the people were got out into a separate
camp in the fields through an opening in the town wail (marked 1) in the
diagram). In this way 203 persons were evacuated, and all the houses sur-
rounding the Lalari seoballa and Devi Dial and Billn’s lhouses were entirely
emptied. A police guard was placed over the only remaining entrance (at D)
to this area, as had been previously done in the eaze cf entrance B in the
former wmohalle, The people in camp were also cordoned and had no com-
munication with either the former camp or with the people in the rest of the
town. 'i'lw:,r hail 13 more enses of |J|ng1.|1.- after Ihu}" left their homes, the last
ease ocenrring ten days after being in camp. There were 2 deaths from
othor eauses before Ll:u'\' returned to their homes, two months later,

O .r‘kp:l"]! Tth, n third section of the town beeame infecled. A little
Third saetion infocted o BFAhmin givl living in a honse zituated in o mokalls known
Apeil Fih, and 219 persons 8 Kil‘]nl. Fam's was attacked and died. This malalia
N I o i in reality only a continuation of the lane which forms
the principal street of the previous mokelle, and the house in which the ease
occurred was the next ome bevond the temporary wall which had been built
to seperntoe thie two seolalfes, Tt soems ag il alter an interval of len ;I;[}'s the
dizsease had apread from the last mokafla, jnat in the same way as it had done
from the lirst to the seeond mokallsz, aflter an interval of toventy-one {I.’!}‘s_ But
in this cage we have no evidenee to give as to the agency by which it spread.

"

This third mohalle was closed by a wall marked E in the diagrsm, and
the people taken out into camp by an opening made in the town wall at ¥:
249 persons were placed in a large camp situated at the north of the town ;
Ao g Lhege there were only 4 more cases of plague, the last 2 of which
occurred on the 16th, i.e., nine days after being in camp.

After this there was another interval before fresh casos ocenrred, and the
Fourth section atiacked,  WOhallz next affected was situated. some distance from
ol 64 persons evacwtal  the previous ones,  The eases wore a man named Hamera
s ety ol o and Jawala his son, both Sunavs. They were found on }_’;Prﬂ
16th. Hamera had been attacked two days previously, and his son the previous
duy. They lived in moheile Rorvian, which contained 64 people. Tt was im-
mediately evacuated. It appears that Hamera kept a shop ( marked thus ®
in the map ) in which a plagne eat, seen coming from the divection of the second
infected mohalle, had dhed. A day or two previons to his being attacked the
eople standing by advized the owner to leave bis shop, but he ouly langhed and
had the rat thrown away. Among these people placed in camp, # were attack-
ed on Apnl 22ud, six days after evacuation.
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On April 17th and 18th people in three other melallas in various parts of
Fifth sevtion :thrsesepar. 1€ tOWN were found attacked, wiz, a Sundr in Avti mokalla,
ate molallasinfoctodand 56 a1 Brahmin in Sarga mohefla, and a sweeper in the sweepers’
T - q]uartera at the szouth-sast of the town (this last is not
euation showing signz of  ghown in the map ). It now began to be apparent that
A8 S the mohaila system of evacuation, though earried ont with
the ntmost care and with special advantages, —for our first three mokallas had
been situnated on the outskivts of the town,—had failed, and that we muost be
preparved for an entire evacuation of the place as soon as possible.

In the meanwhile wecontivued to move out small meleflas whenever
affected. On this date we moved out 56 people, Only 3 of these were after-
wards attacked, the last ease oceurring four days after evacuation.

On April 19th another Chimba in another Chimba’s quarters was attacked,
Sixth section itheessepar- 23 were also two Kalals, one in the Lntian mobella and
nto mohallns pitacked onl  gf . obher in Amar Nath's strect or Kurvian wmokaells @ 56
T ".pnrﬂu evacibel  on
Ayl 19k, people  were  evacuated and 4 more casez  ocourred

among the Kalals, the last six days after evacontion.

On April 22nd a Ramdasi woman named Premi, living in the Khojean

A Tedass WommAR COTS quarter, |:J!!‘I5:II_.J!1[!' ill with fever, and {|l.lt'ltlg_1: t-]m_ mgllt ma
mitted svicide in o stateof  atate of delicium threw hersell down the Ramidasis’® well and
delirinm. was drowned. Ib is pretty certain that she had plague.
The number of people evacuated ou this date 13 not stated. But no more

were attacked.

On April 23rd, Dev Raja, Khatri, a boy, was attacked in the Seranda
Soventh soction:28peeple  1R0Ratia 28 people were evacnated and no new cases
penenndotd o A !-L‘“ sapd. fﬂh If:l“'fd-

O the 25th, two Brahming were attacked in the Chabachra quarter, wlhich
Eihith ssction : 98 peaple 8djoined Kirpa Ram’s mohalla. The house infected was
placed jncampon April2ath, Eplmratcl] from the wall barrier, placed to prevent entrance
to the old mohalla, by another house in which dead rats had occurred.  One of
these was shown usand was found to havedied of plague.  Nobody in this honse
was attacked, This may poessibly be due to the fact that they had all been in-
oenlated with Haffkine's sernm. No dead rats were found in the infeeted house.
A third Chimba, from a third Chimba quarter, was alzo admitted on this day: 28
eople in ull were moved out nto camp, of which only 1, Dia Banti, the
Chimba’s infant child, was attacked on the 25th.
On the 246th, a case was found in the Khojean mehalla, opposite to where
Vinth woction : 14 prople 1he Ramdasis lived, and 14 people more were placed in
placed n camp on 26th. CHmp.

On the 27th, things came to a elimax, and no less than 16 new cazes were
ST of which 15 had occurred in the town. It was
T:lr,,ri"u.._:-::?;'.'ﬁ.,-.l of the TOW absolutely absurd to continue the pul‘li:!.] evacuations,
town docided o, Conzequently all the remaining people were given notice
to go out into camps, and suitable sites for the various sections and castes were
selected near groves of trees.  The people began going out early on the mornin
of the 25th, and the town was completely empty by the evening of the 30th.
There were 8 cases reported on the 29th, 3 on the 30th, 6 on the 1st, 2 on the
3rd, 8 on the 4th, 2 on the 6th, 1 on the 13th, 1 on 16th and 17th, when the disease
seemed to stop. A case was afterwards dizcovered in an outlying camp on June
90th, but the man had been ill almost from the day lie left the village. A
new Hospital Assistant was in charge of this camp and mistook the buboes in
the neck for serofula.  The patient made a rapid recovery after getting into
hospital, and fortunately no other members of his family were attacked. The
accompanying table, Table No. 4, shows the effect of the evacuation in the

various camps.
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From the above deseription it will be seen that the partial evacuation of
the town earried out during March and April totally failed to stop the onward
march of the disease. Though large sections of the town were emptied, and
brick walls were built across the streets leading to the affected quarters, the
disease seemed to slip past us and attack fresh portions of the town, In spite
of this, it showed a wonderful tendency to die out in the eamps situated in
the open and composed of the families and neighbours of the affected persons.

There iz strong rvesson for believing that rats were the cause of this
spread.  We hiave alveady shown that dead rates were fonnd in the (]we]lium.
of two of the cases (Billu and Hamera). We ourselves saw a plague-stricken
rat dragging its feeble and feverish frame along anopen street in broad daylight.
The street was situated at the south of the town behind the school, a part which
up -t that time had not been attacked. And yet the microscopical exam-
ination of and the culture made from the spleen gave us typical plagne hacilli.

On 215t April plague ratz were found and examined from the local dis-

engary, an isolated boilding about 200 yards to the south-east of the town,
he ocenupants, including the patients, were immediately torned out into a
grove, and all escaped the discase.

After ail the people had left Banga, dead ratz were found lying abouk
in the shops situated on the Plagwarn-Nawashahr main road. And there can
be little doubt that the peoples whose houses occupied the south portion of

the town were saved by having been placed in camp before the diseased rats

bad reached their lionses.

The disinfection of the houses was started in March, but not completed
till June 27th.  The work was most diffieulr, as there were not only 1,600 houses
to be done, but many of them contained numerous rooms stored with merchan-
dise, which required eareful taking out, disinfecting and returning. Many of
the old bricked hooses were in a dilapidated condition, and in some we were
unable to make the usual ventilation holes, but had to trust to a plentiful appli-
cation of dizinfectants and lime-wash,

The puop]u were told that t.Iiu"l.-‘ might return to their ciwrlliﬁga on June
28th. But this appears to have been an  unauspicious day, aod not a soul made
a move till the 20th, when 4,900 people returned to their homes. During the
previous ten days every camp had been disinfected, and every man, woman and
child had undergone the ordeal of the * phenyle bath.” When the time cama
nothing remained but to give the word, and the people loaded up their carts, and
in a few hows every camp was deserted.  Heavy rain fell on the evening of the
29th. But most of the people had already closed the megas, or large holes made
by us in their roofs to let in the purifying agents—sun and air.

Prophylactic inoeulationsz were done in this town on a large scale, and
will be refervad to in snother section. (See page 132).

Theve were 1043 attacks in all, with G3 deaths, making a percentage of
2:7 aitacked, with a mortality of G3-1 per cent.

2, KATT.

{ensos population | (B3]} 1 )
Hall-eall L o e s e e o )
Muhammadans ... ; ; e B
Hindus, chicly Juts i ] = e e e e avel VT
Chamars and Haondaszis : i S 24 e s we 14
Number of honses 2 : = o w145

1 kg, ihin,  imBected = < 5 = L 17

[do,  plagne razes retnrned od = 5 e g = 20

Ihy,  deathis petarned : B T £5 e )

(17 PV eries pet nrned wn mma 1ee nms ara man Ll
Date of Brst case o ’ i e woe 2dth Febinary 1555,

| b, vt raed f s vun e Igﬂl Mﬂl’ﬂl’l 158,

1, deeluration of ||'|::-;:|'.-- =l A s e 12h il .

Fa. aordoming of village ... 0 o «p  13th do.

[k, evacngbion of w'i!ll:t;_w- S =i vee liith k.

e, commessetent af ddi<infection S e 2ih do.

Da. completion of il «o  16th May 1898,

Iha, last case o5 it s Bre o 2ath April 1898

I}, retarn to village s wdrd May 1598,

Do, vemoval of coxdan i - AT vee 20l June 15498,
. village declared free of plague ... wes o 2od de.
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Information concerning Katt reached us on Mareh 12th, and the village
-was entirely evacuated on the 16th.

The diseaze seems to have started in a Khatri’s house, which is situated
in front of the main entrance to the village. This Khatri,
whose name was Nathu, was in the habit of going with
hizs grown up sons to Sirhal Qazian to see his friend, another Khatri. They
brought the disease back with them on or abont February 24th, and at
firgt only members of this houszehold were attacked., "They kept the existence
of the disease very secret, and had not Uttam Dai, Nathu's young wife,
applied to ontsiders for leeches, which were applied to the buho in the left groin,
this family might have gone on some time longer without the disease being
discovered.

However, on turning out the village other cases came to light. The
disease spread to the Jats, £1 of whom were attacked. It is also interesting
40 note that 5 T'arkhans were alsoattacked. It will be remembered that this
class suffered severely in Khankhanan : it was probably & Tarkhan who brought
the diseaze from Khankbanan to Sirhal Qazian.  In this village again we have
a large number of this easte attacked.

Maode of infectiobn,

There were 29 cases in thiz village, with 20 daaths. The last caso
occurred on 25th April, one month and nine days after evacuation.  This iz one
of the latest attacks we have had after evacuation.,

(27). HAPHOWAL.

Census population {1591) ik ity i s i i 1k
Haoll-gall o e OED
Mohammadans ... e R
Hindos, chiefly Jats .. PR F
Chamnrs I L]
Number of hooses B i i s o i o L
[y, do.  infected 4
[ plagne enses returned L . 3
o, deaths veturned il s 4
s, recoveries robormned L S i3 i o S |1
Date of first case eee J2th March 1809,
[ dn. retuenod ... o 13th dn.
e,  declaration of plagoe ... e Vxh da.
11, L’HIII:I.UII;IIE of 1‘i||ng'q: hs T ... e e 12El ilia,
Ihs, evacuabion de R 1] da,
1Mo commencoment of disinfeciion c 2lat April 1E5E
Do, completion of do. .. o 20k May 1898,
D Inst case e bth do
v, wetmrn Lo 'I.'i":igl.- o o t] 1 e REL da,
b, removal of cordon wee TEh Jone 1898,
Do, wvillage declueod free of plagaoe . o dth do,

The mauner of introduction of the disease into this little village is not

Made of infection um- ‘I“i“" clear. On March 12th ihe .Elﬂ‘f'l.liitﬂ] assistant (Gan-
knowo, pat Rai) on inspection duiy shewed ns a little child named
Jowala, the son of a Jat named Nihal Singh. This ehild had only been taken
ill that morning. But it bad a well-marked small acutely tender gland and
other symptoms of plague. "I'he only history we conld ger was that the ehild’s
brother, Meemull, had gone a few days previously to Jhandher Khurd to got
gugarcane sceds, which he had brought to Haphowal and sown. It is possible
to conceive that thongh Jhandher Khurd was now free from plagne and had
been so since December, except the imported ease on February 10th, the infec-
tion may have vemained in the seeds, which were matheresd when the epidemis
was at its height.  But I believe this to be extremely unlikely : the child’s sister,
Dhanni, was married to a boy vamed Hazara, son of Goll, who still lived st
Jhandher Khurd, It is more likely that Meemull brought elothes or infected
articles from some of the villages, such as Dalian, by which he would lave to
pass to get to Jhandher. But we have no proof of this.  The whole of the Jat
family at Haphowal were placed the same night mto camp and their house
locked up. It was disinfected a fow l;;rl}'.'i'lﬂtcl‘. All went wall for a fq_'p.'T_”:igI!':, .
no new cases ocenrred, and none of the Jats in the camp were attacked. ’I.‘];.;
little child recovered.  Ow March 281h the lambardars of the village reported
Extomsion of the diseass  that a Tarkhan family st the opposite side of the village
i the willoge had been attacked. Noless lh:m-’JITrtrkhans amnd a Jatliw:ra
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attacked. It is interesting to note that the whole village bad been turnedout and a
Roll.eall of the village  TOll-call held by the inspecting officers on the same mornin
fuiled to detect the disensc-— angd no unnsual illness found. This has happened samrj

times in our experience.  Villages have been carefully inspected by the ins

ing staff and nothing discovered, and a few hours later plague las been
found to be present. We do not think any blame is due to the inspecting
officers. It only shows bow easy it 1s for the villagers to hide eases in their
villages if they wish todoso. This question will be discusscd under the
section dealing with inspections.

The whole village was evacuated on March 20th,

Evacnation, &e,

The last ecase oceurred on the 4th May, when a Chamaron dis-
infection  work was attacked. But the epidemic really stopped on April 16th,
when the last Tarklian wasattacked., Only 13 peoplein this village were infected,
and ont of these only 5 died. So that Haphowal gave the best results of
any of our villages.

The patients were treated in huts, and no special hospital was built
for them.

The people returned to the village on May 25th, having been two
months and a day in camp.

On the day of allowing them to return, and when making a preparatory -
inspection and dizinfection of the camp, we found a small
boy with enlarged glands in both groins. He seemed ap-
parently quite well and had no fever, nor had he been ill. He and his fami
were kept out in camp, The boy was well again in a few days and the glands
entirely disappeared.  We believe these to be eases of plague in an extremely
mild form—the pestis minor or pestis ambulans of some authors.

Featiz minor,

(28). CHAK BILGA.

Census population 1581) .. Su
Raoll-call ... = e 231
Muhamuindans ... | B
Hinilus, chiefly Jats £ o S Il s S S 51l
Chamars and Kamdasis 151
Sweopers... E.]
Nuomber of onses 174
L. do.  iofected ... R s e 0 ok ag
1o, plagne cases retarned ki
[, deaths vetaroed 22
o revoveries relurned 11
Itate of st case vee L0ER Maveh 1865
| M, do. returned e e o Fia o 13th drw,
Do,  declaration of plague we Lth elis.
Do, cordoning of village e 13th do.
Mo, evacaation of do. o o B SRR T |1 il
Do, commencement of disinfeetion wis e copd April 1598,
Do.  completion of e o 20th May 1898,
I'o.  lust case e Lbth April 1888,
Do.  return bo village Cor ) o Yo we olat Moy 1508,
o, wemoval of cordon v R June 1898,
Do, willage declared free of plague e h o,
Chak Bilga iz a small village of 831 people, sitnated to the east of and
fufection probably by  less than quarter of a mile from Katt. All accounts agree
rata from Katt. in stating that Mela Ram, son of Jowhir, a Brahmin, aged

18 years, was the first person attacked. "I'bis youth was seen by us on March
14th, when he had been ill only four days.

The lambardars on being informed that it was a case of plague, of their
own accord and without any hint from the plague officers, asked to be allowed
to come ont into camp immr:tlinti_-]}’, a8 ihr_j-‘ stated that rats had been noticed
to Dbe dying for some days in the u'ii]ﬂ.ga: and Hmj" had heard that when this
was the ease many people died of plague. Suitable camping grounds were
immediately seleeted, and in lesz than an hour after the disease had been
discovered people started getting out into camp. But the village was not coms
pletely evacuated till two days later.
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In spite of this promptness, 35 people were attacked and 22 died.

The eanse of this village being infected is that either Jowhir bronght it
from Kait, or the rats did so instead, or thirdly both Jowhir and the rats were
infected by some common cause of infection such as infected property brought
from the other village. In the absence of any other information we are
inclined to believe that the vats were the agents which transmitted the
malady. They were certainly the first, as far as our information goes, fo be
attacked.

(20).—DAHAN.
ﬂpngu:ﬁ ]iT,E-l',‘-Il {IEHI} s s v mas s e 574
Rq'_lil Ulll.lwp‘u rmn waw CEEd aua EEL) Lt e Hﬁ'
Muliammadans e s s L4t ]
Hindng, chicly Jata ... iia wan s 305
Chamars and Hamdasis = o iz - sis — 1o
H'“’H_‘i_' LLE . nes aen sum wan maw aan aen g
Number of houses =] S 122
Do, infected ... a1

Wumber of plagoe cases retorned ... i 47 L

Mo, deaths retorned ... was e vt ane " 3

Do,  reroveries reinroed e e 12
TDate of first ease . oo 7th March 189,

D-I:I. {1“. aum arm ans wna sue wmn ]H”‘ :1"}.-

Do, declaration of plagoe A do.

Do, cordoning of village ¥ o . e 18Eh do.

Do evacnstion of  do, sia e i en o 15Eh do,

T, commeneement of disinfeetion ... we  drd Apri! 1808,

1k,  completion of o, ves ves  Brd May 1808,

e, last came e sl a e 2nd .|’.|.|1:ril 1508,

Do, woturned fo willage e ia s we  Tth Ma.j 184085,

Do,  wemoval of eordon ST o i e 17th io.
Do, village declared free of plague .. «s 17th do.

Daban is a small Jat village situated to the north of Mallupota from
Iufectica brousht u  Which there is little doubt that it received its infectivn.
property from Mallupota.  An attempbt was made to hide the fact that l:nh‘lgue
Rata carly affosted. was present, and when on Maveh 13th the disease was
discovered, no less than 5 cases and 2 corpses were brought to light
in the village, and more ecazes oceurred before anything counld be done.
The first case appears to have been a lohar woman named Ram Kaur, whose
dead body was seen by us on our arrival. Ram Kaur's mother, Khemi, wife
of Bhana, was subsequently attacked and died. Tt appears that another fohar,
named Kahna, had previously brought clothes and property from Mallupota
just before that village bad been cordoned, and deposited them in Ham Kaur's
house. 1fthese were the eanses of the epidemie it will be noticed that there was
an interval of 23 days between the time the clothes were brought on February
12th and March 7th, when Ram Kaur was attacked. & number of dead ratz wern
gubzequently found in thiz house and in the neighbouring ones when they came to
be disinfected. The early infection of rats had the ususl result that a large
number of persons fell vietims to the disease : 47 persons became ill, of whom 35
died, making a pereentage to population of 12-3 attacked
anil a mortality of 744 per cent. among those attacked, It
should be mentioned that 12 persons were attacked in the village and 28 durin
ihe first eight days after evacuation, who probably got infected in the wvillage,
and the remaining 7 were afterwards affected. The last case was attacked
on April 2Znd, eighteen days after evacuation.

Beanlt of crncantion.

The people returned to the village on May 7th, having been one month
and twenty-one days in camp.

There is little doubt that in this instance we came to the village at
the moment the disense had burst forth in a virulent and wide-spread manner,
and by promptly turning every one out into camp, which we did the following
day, we quickly put an end to the epidemic.
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(38).—BAHRWAL.
Cenans population (1891) .. 778
Roll eall L
Muhammadans .. e G in S G ik
Hiodns, chiefly Jats ... o — e M
Chamars and Ramdosis o 154
Sweoepers i o L)
Kumbor of houses 5 e i 130
Do, do.  infected 5 L
Do, plagno cases rotorned ... e 22
Do, deaths vetarned .. e P A e = 14
o,  recoveries reiuroed... e 8

U™ 2%rd March 1898,

Date of Girst case

T dn, returned .. s e Imk April 1508,
Do, declartion of plagne e 18k da.

Do, cordoning of villags ... s Sae wee olsb do.

Do. evacuoation of village ... 4 oo ond do,

Do, eommencement of disinfection s —r e Xpd dao,

Do, completion of de. e Tl May 1502
o, Inst enso o= o L e e o Sith April 1502
Do. retarn bo village e e Ond dune 1298,
Do. remowval of cordon ... e e e 1Zth o

Do.  villege declarved free of plague Fe e s 12Lh il

Babrwal seems to have had two sources of infection, both of which

oL o ke declared themselves at the same time, il! two different
—by proporty from Mal-  parts of the village. It appears that Hari Ram, the pat-
',“'H"‘l “'!é'!'h:“"“ be- wari of Mallupota, finding that there was plague in the
A village, instead of reporting the matter to the authorities,
spent all his time and energy in getting his property out of the village. He
got two men, Dalel Singh and Tttam Singh, to help him. These men came
over to Mallupota with a cart from Bahrwal and took over the property,
which they stored in their honse. They were afterwards both attacked with
plague, and both died. '

The other infection was from Dahan. Janu, son of Bura, a f2li, whose
business consisted of carding eotton, ran away with his wife and family on
the discovery of plague at Dahan on the 13th March. Umri, his daughter,
became ill on or about Mareh 23rd, Mahun, his son, on the 24th, and Jowni, his
wife, becams ill a little later, and aborted and died on March 31st.

The disease was discovered by the authoritics om April Ist, and the

Quick evacuntion of the  Village fotally evacuated by the evening of the following
whole village. day. There were altogether 22 attacks, with 14 deaths.
The last case occurred on the 26th April, twenty-four days after evacuation.

The cause of the last two cases was traced to the fact that the people

Late carcnatincked after  Attacked had surreptitiously been in the village the day
sovisitisg the village. before they were attacked to get out various houschold
articles which they required.

The people were allowed to return to their homes on the 2nd June,
after having been exactly two months in camp. The disinfection of the people
in camp and their property took two daysand was carried oot by Dr. Darabseth.

(30).—MAZARL
i?ﬂnnslpopuhti-:m (Y o e i s e 467
Raoll eall = 42
Mobammadans .., s 7
Hinduos, chicfly Jats ... T i e i o 277
Chamara oi . ais 133
E'N LR L] LLES LR LLES LLL) LR LR s IE
Number of honses ... s 92
D":‘ do. i1ll1-‘.-|t'|“1 ave e awm aw m saw = ]
Do, Rlngno coses reloroed ... = i B
Da, enths retormed ... o e T - - 4
Do, recoverics relurned 4

Date of first casc + ... lul:-.-!n[lril 1808,

Do, o refurned E £ e Zod  do,

Do,  decluration of plagoe ... . + wn ond  do.

Do, cordoning of village ... Lo i e 2md da,

Dwo. cvacoation of do. Tid e ord do.

Do, ecommencement of disinfestion P L e 23rd  do.

Do, completion of do. s v ws  Sdth May 1895,
Do. last case sha —y - = e 10ER April 1895,
Do. retarm to villnge A ia ws  o8th May 1898
Do, removal of eordon ... i P - s Tth June 1893
Ilo. willage declared froe of plagne s aan e dth  do,
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The next village after Barhwal was Mazari, a little Jat village con-

Mode of infestic taining 432 inhabitants and situated directly south of the

bl last considered village. Here the only history of infee-

tion which we could obtain pointed to the disease having been brought from
Ehankhanan. Bhana, gon of Chajju, a Jhinwar, who was certainly the first person
attacked at Mazari, had a paternal aunt named Ralli, wife of Mela, son of
Khushal Singh, at EKhankhanan whom he often visited, breaking the cordon
round the latter place in order to doso. But Khankhanan had been free
from disease since the 28th of January, two months previously, and besides
no Jhinwar in Khankhanan were ever attacked with plague. We think it
much more likely that the disease was brought from Mallupota, the next
village,—in fact we bave several instances of the cordon having been broken
and persons passing through at night from one village to another,
For instance, a patwari named Moti Ram is known to have several times
come to this village from Mallupota, breaking through the cordon. On one
oceasion at least he brought clothes and came with his relatives Ganda
and Nand Lal. Both Ganda and his wife subsequently died of plague.
Several Jhinwars were attacked at Mallupota. Jhinwars are particularly likely
to be the first infected, as they not only act as water-carriers, but are
used as domestic servants in many cases and as kahars, when women and
goods, &e., have to be conveyed from one place to amother. With these
remarks we must pass on to other subjects and be content to leave the
guestion as to the mode of infection in this village as unsettled for the

present.

The willage suffered very slightly. There were only 8 patients,
of whom 4 died. All the cases, except the one whick

Yillage suffered very
Tightly. died in the village, were treated at the Banga plague
hospital.
(40} —=BALH EHURD,
Census populntion (1801) . = = e . — 1=0
Koll eall L A 152
Mabammadans, chiefly Guojars BR
Hindos 10
Clinmars a7
s“i'““’i:" e ars wan sas e s Fa 17
Number of bhonses & . 2
Do, do.  infected ... e 5
Do, plagoe cases retarned 16
D, deaths retu red L e ik s a8, B
Do recoveries relurmed ., 5 FE =
Date of rst ease e e B9th Marel 1802
I, do.  retorned L s e e e drd :’llpril 1805,
Do, declaration of plagne ek Lot i prid drd o,
Do, cordoning of village ... i . dird do.
e, evacostion of do Gih il
Moy, commencement of dizinfection 4ty clas,
Da.  eompletion of o, Hth May 1558
Do,  last case A A 10ih April 1508,
Do, roturn to villnge L. e - Tth May 185595,
IMe.  wemoval of eordon .. - - ki 17th  dao,

Do.  village declared frea of plague 17th  do,

Balh Khurd is quite a small village composed of about 423 houses,
. : and containing 154 persons. It is situated west of Salh
g ol infection. - . =S x 5

Kalan, and is intimately connected with that village. In

fact, the chamars, who live in a separate group of buildings placed between

the two villages, work for inhabitants in both villages. Like the people in

Salh Kalan, the people in Salh Khurd have relatives in Purkhowal. They

are also mostly composed of Gujars. It iz, therefore, not surprising that
this village, like its larger sister, soon became infected.

The disease was dizcovered on April 3rd, when an old Gujar woman
pamed Nanki and a Gujar girl, pamed Lado, wers found, as well as 3
chamars in the chamars’ isolated set of buildings. The first person attacked
was a chamar shoemaker, named Meyer, son of Kurah, who became ill on
ke 20th March. He prebably got his iofection from the chamars who
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worked for Salh Kalan, and whose house was close to hiz. He in turn
infected other chamars, who infected the Gujar families for whom they
worked.

The village was turned out, but cleven cases accurred in the village
before the evacuation was completed. After this there
were only 5 cases. In fact, the epidemic stopped on
the fourth day after the people went into camp.

Effceiz of cvacaniion.

The disinfection of the wvillage was ecarvied out in connection with
Salh Kalan. The people returned to their houses on 7th May, having been
ouly one month in camp.

{41).—HEUON.

Censns populetion {1891} e 7 i o o “rr 1,283
Ioll eall 1,504
Muhamamnidnns, 1!1Iil:ﬂj' Arainsg and H-H.J putu e e o S
Hinduos e o T 2 e e e i 107
Chamars and Ramdagis wii ‘ee 205
Ewgopors o S — 48
Sahnsies o i . 4
Nomber of houses i 235

L, do. infected ... gt = e 1

This. plagne cazes refared ans - v 2

ke, deaths returned 1

Lo, rocoveries reborned 1
Date of 1st case s or e 0T Mareh 1388,

1 Fis. do.  retnrned i ot i e - 1 | .dpl“il 185,

Ide.  declarabion of plagne v o do,

Ilu, 1_:r;|:|1|-:|:|| e o -.-ilru.ga =i sam zaa sma - n e lll'.'r1

D, evacns of da, e ddth do.

I,:h:._ O T e e 1}f di.?iul’ﬁ:ﬁﬂ-]l T Ty T 10th du,

Na.  eompletion of do. o = wo  28th May 1898,

Do, last case i «¢ Srd April 1898,

lig. retorn to village ke e -5 S . 2ih i,

o, removal of cordon ... s dth May 1898,

Do village declaved free of plagne .. .. .. 4th do.

This is a large Mubammadan Rajput village situated on a hill about
a mile and a half north of Banga. The zaildir reported two caszes on April
prd. Theze were a Sahngi named Likur and his infant son, Isher, who was
only six months old. It appears that the child was first attacked om March
Em‘h and the father two {i.'i:r:: later. The Sahnsis are n.wmu]m'ing triba of
eriminalz, who earn their livelihood by stealing. This man with his wife and
child were in the habit of wandering about looking for * whatever the &
were pleased to put in their way.” The zaildir reported that the Sahnsi
had been H|ir:1."mg caitle's food from both Balon and Salh Kaln::, hoth infeeted
villazes, a few days before his attack. He took lis wife and child with
him on these foraging expeditions. It is also known that he spent much
of his time nursing his little son, of whom he was very fond. It is am
interesting question whether he and the child contracted the disease at the
game time. It is possible that this is the case, and the child shewed symptoms
first beeause it had a much smaller body, and therefore less material on which
the plague bacilii could work hefore toxic symptoms wonld make their appear-
ance. On the other hand, it is possible that the child first contracted the
disease and eommunicated it to its father. 1f this were the case, it is strange
that  the mother who nursed the child at the breast mever contracted the

illness.

The Sahusi’s family, which inhabited a detached hovel, at the south of
the village, were put out into camp, and no more cases oceurred. The dwell-
ing, which bad a thatched roof, was assessed by the civil authorities and
set light to and burnt.

The whole village of Heon was evacuated on the following day, and
remained in camp till the 24th of the month (20 dalys}. The houses were not
disinfected, but fresh lime was given to the lambardars, and under their
supervision the people cleaned up their own houses, whitewashed the walls
and made suitable openings in their roofs.
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(42)—LANGERL

Clensus population (1591) s 1,331
H-ﬂll.l ﬂll - aws e pnn in wnn I.,'E‘E"‘
Mubammadans, 'ﬁhl#ﬂ}' Araivs gv2
Hinduos s 1@:3
Chamars o e I-?-E
H'll’ﬂ k-4 o o o rag sE8 +E aun T ]
S@.hng:i = e o 18
Number of ]:r;-ua:m i L H
Pl T infectod ... . . wne §
g, lngne eases returned s see 21
Do, Emﬂm returned ... i Bty 18
D recoveries refarned ]
I.-.l‘nh, I:IE hml ARG 1T vun wna mum T awa I-Rl 4’;]'!:'“ Im-
Dl} l;]l.‘l N’!-lll‘hl.li re aaw maw saw man 'Ith dﬂ.
Do, deelaration of plagne e s dth da.
D cordoning of v ?]I:gu . o Bth do.
Tk evacaation of do. i e Bth do
Do, eommencement of r]mnfuclmn i s e 2th  do
Do, completion of do. ws e weswes  TEh June 1BOS,
T, lust case e Ath May 1808,
Do, relarn to villago ... oy s i S e Tth June 1S0S,
Do, removal of cordon ... i Lis aa = 17th s,

D, village declared free of pluguu = LT7th do,

This is also a Mubhammadan villuge sitnated on an eminence and adjoins
The lmbardars reperted W08 iDfected villages of Mallupota and Lakhpur. Tt was dis-
tho secorronce of thedis.  covered to be infected on April 1st, the lambardars of the
_— village themselves giving the information about the illness.
On the avrival of the plague officers 3 Gujars and an Arain (2 women
and 2 cluldren) were found to be suffering. The manuner of the infection of
Mode of infoction ancer-  the village is obscure. A chamar named Nathu was known
tain. to have visited his son, Ghudu, and other members of his
family at Lakhpur, but neither he nor any of the chamars ever got the disease.
In the same way other persons had gone into Mallupota to see relatives, hut
we were unable to trace any connection between these persons and Basso, wife
of Lakka, Arain, and Jevi, wife of Nibala, Gujar, who seem to have been the
first persons attacked at Langeri.

The village was evacuated on April 5th into three large camps and a small
segregation camp. The patients were treated at Alallupota plague hospital.
But when that hospital was dismantled on 1st June, they went t2 Dhandhua
hospital, which wags really closer to their own homes. The disiufection of the
village took a long time owing to the want of labourers, but was completed on
Juna 7th: 24 persons in all fell victims to the malady, of whom 5 were attacked
in the village. The epidemic stopped on the l6th—eleven days after the
evacuation. But 2 speradic cases occurred on the 2nd and 3rd May in the
health camp. The cause of these is unknown.

15 Arains, l 2 Muhammadan Rajputs,
o Gujars, 1 other caste,
1 Sheikh.

There were 18 deaths, making a mortality of 745 per cent.

The village returned on 7th June, having been two months and two days
in camp.

(43).— LALPUR.

Census population (1891} - s ans na s P 219
Raoll call e P . 248
Muohammadans, 1.1:1(:“;' Huglmlu s = - e Qi
Chamara “ . 2
Sm‘ﬂ]:tﬂ i aea aEd L) ara ars Tma T 1
. Nomber of honses it RED = o i &0
Do do.  dofected ... s s 1o

I, plagne eases retorned i e 29

Do deaths retarned . .. 15 in . i e 21

Do recovierios rebormed o i o



42 SECTION 1.—THE NISTORY OF THE EVIDEMIC.

Date of first ease s me ama we me e eeomd Aprl 1808,
D do- retorned ... B do.
e declaration of pl:gna,., A itk il
(R Wf‘i“mﬂﬂ' I:"I. ?'“‘Kﬂ maw anm maw arn e 0th dao
I'e.  evacnation of do. ... e s ik -dl,'l:.

o, commencement of dmnfmt.mn
i,

o e SO
Ito.  completion of

F e we  Let May 1808,
I, Ingt caze aa o wee Dded April 1898
Mo, retorn to \llr:l.g\e i e o 18th May 1896,
Mo removal of condon ... e 28th  dna

Do, village declared free I}Fp]ag'llll' e 2Bth  do

This little village, consisting of G0 houses, was discovered to be infected
Village quickly evacust. 00 April 5th, and was immediately evacuated into two
od. camps—one the health camp and the other the segregation
camp. On account of this quickness of action, many of the plague patients went
into the health camp; in fact, when the first medical officer arvived, he found as
many plague patients in one camp as the other. This, however, did little harm,
as the discase does not show the same infectiousness and tendency to spread in
camps as it does in the dwellings where it breaks out. On the afternoon of the
Sth, 8 cases of plagne were found. All the cases appear to  have been
attacked very much at the same time, but Basri, widow of Abdul Rahwan,
keems to have been about the first. She was attacked
three days before the village was discovered But Jiwi and
Kaki became ill the same day. The lambardar states that the rats in the vil-
lage began to die some days before anyone was attacked. 'I'he village consists -
of Mughals, and they have no relations in any of the surrounding villages.
The first 8 people attacked were all women, and as these observe sirict parda,
they are not likely to have brought the disease from other villages. There is
astory tothe effect that one Dewa Singh, a juloha of Daban (an infected
village) placed his property in the house of a man named Nawab. ‘The woman
Kaki lived in this house as well as Jan Bibi, who was attacked on the following
day. But this does not account for Basri's attack earlier in the day. Basri
lived in another part of the village. Twenty-nine persons
in all were attacked. The effect of the evacudtion is well
marked in this instance, as the following table shows :—

Modo of infection.

Efect of gracuniion,

Table No. V.
Birgik EVACTATION, | Armee EVacULTIaN,
Foaree, Tl raiRE.
April 8 | 5 i| 8] apnn | =7 s-.l.ni|n|1: 1::1l-|1-l]!i- 1] l:Ilu Lg‘m :llul::
1
s ! | ik | |
1 1] 3| = 1 -3 11 1) O I (SRR F e (RS N [ R ] B O (R R (SR N IS ST
| | | [ | | | ] [|nomore ceses
| 5

The people here all refused treatment. The mortality was 21, on 72 4
per cent of cases.
(46).—BISLA.

Censns ||-[|p||1a|:|{|r| {lEﬂI} - o - A~ - G
Rall eall ]
Mubsmmadiuns ... i e o1 v e - b 14
Hindus, chiefly Jats ... T o i)
Chamurs e 106
SwWEEpera ans i
Kuomber of IIEII]FH Ve e e e To0f sEabed.

T, de.  infected ... e 10

o plagoe cases retnrned eiE ci o oos 28

T, deaths retnrned . - i 15

Do recoverics returned... i i - 13
Date of first case T | g A K

Da. do. reforned ... s e s wee  Gth do.

T declaration of plague L e Bth do,

Do, cordoning of l'lfll]gﬂ aie " s wn Gth do.

Do, evacoation of do . anr s e Gth  do.

g commencement of dhml'eﬂlnml i awr i e 26th April 1894

Dy completion of do. Y 3- 1598,

I.h}. Iﬂlt- CREE avm T TT e T T T

D& reinoro to \rﬁl]ﬁ' Wik anm CLEY maw ans BEd 'Eth Jlll:l{! ]HE‘B.

Do removal of cordon ... = S e o 15th do.

Do.  village declared free of plagne we  we  we v 18th  do,
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This village was reported to be infected the same day as Lalpur, wiz.,
April 5th, but as there was some doubt about the case seen bemng plague, it was
deft till next day for fuller investigation. The following morning a fresh case
bad developed, and plague was officially announced, and the village immediately
evacuated. The first ecase attacked was Jawali, a Jat widow, aged 30 years.
3he had been ill four days when first seen, but the atlack
was & very mild ove. It appears that a few days before
ghe was attacked she went to her father's honse at Bahrwal to see her brother,
Attar Singh. It is therefore probable that she contracted the illness in this
village. Another case was found when the village was being turned out.
Twenty-eight cases in all ocenrred, of which 15 died, As bappened in Lalpur,
all the first cases were women.

Mede of infeetion.

There is 'nuthing spccial to mention aboud tlus village, except that the

Ohamnr on sdisinfection  Jash case atlacked was a ehamar whoe had been on dis-

work nttackel, infection work. He was the only man of thie caste
attacked in this village.

(52).—=DHANDHUA,

Censns population (1581) .. 485
Rall enl whn 0
Muohummadans, chiefly Arains amd Gujars 432
Hindue 14
Clinmnars 46
Nuomber of honses ... 115

Do do. infected o 17

Do plagoe cases returned ... 23

i, deaths retoroed 13

Do, rvecoveries refurned 10
Dinte of first case oo M0eh April 1808,

Do,  do.  retormed o e 1dth do.

Do, declarntion of plague s 1t i,

I, cordoning of village e 1dth dao.

Do, evacuation of do. o e 15th do.

Do, commencement of disinfection we dth May 1808,

Do, completion of do, ve Sth do.

Do. last cose Y i,

Mo, retorn to willage ... we Pth Jupe 1808,

Do, removal of cordon ... ot i L1 da,

Do, willage deelared free of plagne -1 ) dao.

A Muhammadan village situated between Lalpur and Dalan on the east

*Chak Bilga on the west, and Langeri on the south—all plague-infected Uill“geg-_’
was therefore not likely to remain free very long. A case of plague was dis-
covered in it on April 14th—a girl, named Rahman, daughter of Ibrahim, who was
attacked three or four days previously. It is not very clear how the disease ep-
tered the village: one story is that two Tarkhans, named Ram
Ditta and Sahib Ditta, worked in Natha Khan's louse ut
Langeri, and that both their wives contracted the disease at Dhandhua and died
of it; another story is that these two men used to get food from their friends
in Chak Bilga. A Eﬂ]m“{( on the Chak Bilga eordon used to help them in this
transaction. It was difficult for obvious reasons to get at the root of the
matter. Buot neither Sahib Ditta nor Bam Ditta's family were affected before
Rahman. Weare therefore inclined to believe that the infection of the village
took place before this time, and possibly other infections oceurred later, A
village situated as Dhandhua was, within a mile of which were four other
infected villages, would get infeeted with the utmost ease. Nothing has traps-
pired to make us believe that the infection took place by rats or, indeed any-
thing but by human ageney. :

Mosle of infettion.

There were 23 cases, with 13 deatha, the last case occurring on May tith,

Four peopte whe weny  CEDEY-oDe days after evacuation, On April 30th 4 people

into th still infested vl Were attacked who had gone into the village against

:;'.'ﬂ were avtaked Eficen  grders, showing cnnnluai?{-lﬂr that infection still lingered

in the houses, though it had practically died out in the

camps. The cases which oceurred after this date were relatives of these persons
who lived in the segregation camp,
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(34).—GOBINDPUR.
Uensna population ¢1581) .. o 2 B 1 |
Haoll eall i w1140
Muohammadans e A o 14
Hinduog, chiclly Sainis i e e BUG
Chamars and Ramdasis L A o 230
Number of honses |, i T 269

L. do. infected ... 521 158 11
Do.  plagne cases retorned ... - R 24

Do, deaths returned ... o i s 11
v,  recoveries returned o o s 13
Diake of Hrst cass we  Bth March 1898,
B d':l‘- 1‘E'lum‘ﬂd e na waw e mmn mie 1-’.“-'1 E.IT['“. I.EEB.
Do, declarnbion of plague S e 15th .
Mo, cordoning of village i wue Lith .
I’a. evacoation of do. o e e e O5th do.
Do, commencement of disinfeetion e - 11 o,
Do, oompletion of do. . e s aw e 4th Jooe/ 1208
Do last case i wae 138h Moy 1808,
Do, retuvn tovillage ... ... i memwew L78h June 18080
Do, removal of eordon «s 1Eth du.

Do, village declaved freo of PIAZUS. e o we oo 18th  da,

The disease seems to liave been brought to this village from Salh Kalan,
It will be remembered that a youth, named Paran, a Jhinwar, went to see Munshi
when he was ill. He eame back and had some fever and an enlarged gland
in the left groin. But, as he never laid up, he was altogether overlooked
for a time. He appears to have infected Gondah, a Sunar, who lived in a
house close to his, and who died on April 14th. Gondal’s wife became ill on
the zame day.

When the plague officers visited the village on April 15th, they saw
Gondah's corpse, and his wife, who was there very ill. A= the dizease seemed
localized to one house (Puran was then not discovered), a partial evacuation of
the village was determined on, and the inhabitants, 32 in number, of seven
houses were placed in a segregation camp. "The next few cases oeenrred among
these people.  But on April 25th cases began to oceur in the village, and conse-
quently the whole village had to be evacuated. This was carvied out on the same:
day. The healthy people were placed in three large campe, ealled Sunder Singh's
camp, Chamars’ camp and Ram Ditta’s camp.

During the disinfection of the village, four persons were attacked on
the same day : one of these persons included the hospital assistant, Lal Chand.
The houge they had all been working in was not previously known to be infected,
but dead rats were found in it at this time.

Qut of the 24 persons attacked, 14 were women. Ratler, a large number
of different castes were also represented, vii.—

Total ik

Bainis .. o
Clinmnrs G
Sunnrs ... o 2
Jhinwars e i = z
Mohpmetedan Jat i 5] (] v ]
Brabmin ves ves i

a4

The last case occurred nineteen days after the total evacuation of
the village.

{65).—MALLAH.

Censns population (1891) e wa ans s +13
Rall call it 425
hiuhummnﬂﬂnﬂ —1 ] na ima and i LTS e ais IE
Hinduns, chiefly Jats ... i 336
ﬂhﬂn.ﬂrﬂ T am un 1] . w rEd CEE CER CER) ;g
NIHI\MT aof honzes : ads ans AL aia ann mnn mnlk o

I:'U-. do. ]l]fﬁ_.“‘t“l ik aum mma arr weE sea are G

o, plagne cases retorned ... " s e 11

Tio. deaths returoed ... are g wesr e i 9_

Do, TECOVETIES ... T anm T nad aw s ane E'
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Dimba of first case o . Slst April 1298,
Do. do. s e 20bh du,
Do, declaration of plagne e o a s GHR do.
Do, cordoming of village ... i it i e Slth do.
[}o. evacuation of do. . o i -1 da,
Do, commencement of disinfection py e TEh May 1888,
Do comy letion of o, e Sth June 1598
o, lnst case Ve iad T ik woe S0th April 1205,
Mo, retarn to village aee e i T o e Vth June 1292,
Do. removal of cordon ... .. s s e s 2 do.
Do, village declared foee of plagoe T e 24th du.

Thiz small village was attacked about April 21st, and the disease dis-
i R covered on the 26th. The disease is supposed to have
: : been bronght from Daban. A man named Sunder Singh
brought some property belonging to Hira Singh from Dahan, He got plague
himeelf and died. Kirpa Singh, his son,afterhis father's death, vealized that the
roperty from Dahan had been divectly or indirectly the eause of his father’s
:il;lngas and sent the goods back to Daban.  Thiz, however, hie did not aceom-
plish till June 22nd, when both villages had been declared free.

It is difficult to determine the date when this property came over to
Mallali. But Hira Singh Lhimself was attacked on 200k Mareh and died in the
Mallupota hospital on the 26th. It is probable that the clothes and other
articles were conveyed away after his death, as the villagers were then under
the impr-?ssim! that the cloties of all persons dying of ping:m wers burnt. We |
have no record of when Sunder l"iihgh was attacked, or when he 1|i::d, a2 this
happened before we came to the village, and on our arrival the villagers, rightly
judging that they were about to be turned out of their houses, did not see fit to
vouchanfe more information than lhey wera ubligml. te give. The \fil]ﬂgu was
evacuated the same day (26Gth April).

Four eages which had ocenrred in the village were found. After the ]}{ugple

The evacuntion of the ZOL into camp there were 7 more COE0E, 3 on the
Fillage. gecond day after evacuation, 1 on the third and 3 more

on the fourth day in camp. The dizease then stopped. None of the patients
would submit to European treatment, and were placed with their families in
a separate camp. No less than 9 out of the 11 patients died.

The village was re-oceupied on 14th June, having been fifty-one days in

camp.
(00 —PHARALA.

Consos population (1801) .. . ans W e aa 1214
Rall eall = o e 3 i waa e LA
Mulismmadans A0
Hindnos, all classes, chicfly Jatz ., 1,504
Chsmnrs 405
Hwerp s Sk ey 1
Nuamber of honses .. i Wl

Ik, do, isfectled ... 10

ko, plagae cages vetarned L., it b - o 18

T, deaths dn. 7

1Mo recoveries do, 11
Date of first ense nnknown,

Tha, o, retarned s ViR Mq_j- 1808,

Do, declaration of plagne - s e 10th da,

Do, cordoning of village e 19th do.

ho, evaconbion of  do. & vee B0k do.

o, commencemeant of disinfeetion S S s e et de

Do, complotion of de, oo e cee o 2Tl Jane 1898,

1. lnst caso aik w191k da.

Do, return to village Gl Pt — . e e 2l July 1898,

Do, removal of cordon .. = 1 dao,

Do, willage doclared free of plagne .. e Hat da,

I'his large village, containing nearly 3,000 people and situated mueh
nearer Phagwara than the previously infected villages, was found to contain
cases of plagne on May 19th.

The mode of infection is obseure. The only information which we wers ahla
to obtain was that the first case attacked a woman named
Basant Kaur, who had lately gone to a wedding at a village
called Kaleran. This village had not been infected as far as we know, But

Mode of infoction,
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it was hinted by the people at Pharala that some of the people of Mullah and
Bisla had slipped through their respective cordons and attended this wedding.
From the nature of the information, it was diffieult to get any definite facts as
the people seemed afraid that they themselves would gat into difficulties.

The whole village was immediately evacnated, and the people placed in
four large camps. Heavy rain fell while they were still
out; but the sites chosen being high, and the huts suffi-
ciently water-tight, the people suffered very little discomfort.

Evacuation.

There were only 18 attacks with seven deaths. A mild ease ocenrred after
the people returned to their honses.  But the evacuation of a few people was
sutficient to prevent any further spread.

The 98 coolics who worked on plague had all previously been inoculated

Disinfecting conties anl With Haffkine's propuylactic. One of them had undoubt-

innculated. ed plague, which he contracted while on duty.  Another
man had fever, but it iz very doubitful whether the case was ru:l.lu'qlll‘_mr plague.

(Vi —LADHANA JHIKA. 5

Consns ||u]1l.|i:'|1.i-a.l|'| (18m) ... rus e e HE h 1,250
Roll eall L
Mualipmmnduns i - s res e <o o S0
Hindus, cliicily Saninin ‘ha was rus vas iai T 103
Chamars 145
Bwerpera “th san anu aas 1E o 15
Number of houses A o o e Al = LT

1, e infeeted... 7 e =1 = "4 4

This. Fl—ll[lrfl,:ll,: enses returned wn . wun waa. ]

| TR dieat ha Y

[ hia. TEOGVOTIUE, +
Ihate of st cnse 2 i e s o e ELED Mﬂ_r 1598,

Do, o returned o i i it w2160 do

Do deelaration of plagae 3 ‘ o Bhat i

o, eordoning of village o - 6 - e SLEE . elo.

1. evacoation of do. LT H Ein ana s Dad o,

Do commencement of disinfeetion om o s bk Jone 1EDE.

I}y, completion ol e, T = re wenLiith i,

o, lase cnses As T o e e i e il ?iiﬂ}' 1885,

D, retora to village ... e e -1 s e Lith Jnpe 1595,

Ihe, vemoval of eordon ., 2o e Eii5 ‘e e, ol dir.

Do willnge deelared free of plagoe .. o <t ame oyl clar.

Ladhana Jhika was discovered on May 21st, though there is litile
acrht that the dizeaze had existed in the pinn- for at least ten ll:l:.-'!i- Prm’iaua]r,

It appears to liave been imported from Mehlgahla, a large village about
a mile=and-n-half away. One of the ::Imukid:_.rs, named
Channan, of this large village had his home in Ladhana
Jhika, He lived in the aame guacters as Mern and sani, two Mubiammadan
Pathans., These men often come to see Channan at Mehlzahla,  The meeting
is snppozed to bave always taken place at tlie ll'l.llllilillll'j- But whether this role
was strictly carried omt is uneertain. But it is known that men from
Ladhana Jhika sometimes Imml:lglﬂ. their wives with them, and there iz a
ﬁu;1.ifi_uu fhat these took away property with them. However, Sani’a wifa,
Salamat, was the Arst attacked. She hogered onfor some time and died on
Mav 23ed.  Che next to be attackes were the Muhammadan Rajputs living in
the same (:l::url-_'rnnl. Three persons were attacked.

Mido of imFectian,

The disease spread quickly to a Jat family which lived in a house only

The spread of the dis.  Separated from the Mubammadans by a cattle shed.

care, Narain Singh, the head of this family, had three of his

women affected. It is curious thatall the firsc eases in this village, asin so
many of our villages, were women.

The |""“PIL' came oul into CAT DL Mu_‘r 22nd, after which there were
only 4 pew cases, making a total of 9 cases in all, 4
of which were fatal. The weather was now extremely
Lot and the disease showed very little tendency to spread.

Evacustion of villaze.




SECTION [—THE HISTORY OF THE EPIEMIC. 47

The people returned fo their homes after having been twenty-six

A suspicions case afier 0AYS in camp. After theiwr return a suspicious death

the people retursed tothe  took place which might have been due to plague. The

=l family in which the death ocenrred were segregated in

camp for twenty-one days. But as no forther illness took place, they were
allowed to return to their house.

{71).—BHAURA.

Censng ||-|;|||-|||.l.l[|:|||. [lﬁﬂl] - e . T 1,004
Haoll eall i e = ak i . =T i 1 0
Mubhamwmadans, elaelly Rajpats .. =5
Hindus, chivly Sainis Lk ¥ o o o s H28
Chamwrs ... L a5 T a8a ri- e T 150
Bwospea .. a7
Snlmsis ... B
Numbier of honeos ey s S Lt e o 23a
s, do.  infected & = i+
Do, plague cases refnrned 4, avtunl G
0o, dentls ador. 3 do. 3
L ks, PERnVeTIeR . .. “hE ES P 2 do. 3
Dhate of fiest ease ci o 44 o 5 PR | jln}' 1505
I, . rid i - do.
I_Ju;, 1,|4,-:|,:|:|rr|l'i|:m af |:Iugm.- e ama — - 5 1 Y ||u,
. cordoning of village ... we Hith il
e, evacnaiion of  do. en MGth .
Do, commeneement of dizinfection PR} e,
Il eompletion of wlo o o g - MEh June 1398,
o, lazt ease we BTch May 1802,
Do,  retwru to villoge A oo 18k dope 1505,
Mo,  removal of cordon vee Bhthe do
M, willage dectared free of plagne e ik il

Bhaura is a small Muhammadan Rajput village situated to the east of
Mehlgahbla, and near the border of the Hoshiarpur district.
It haz a bad veputation of harbouring thieves and the
receivers of stolen property. After Meblgahla went out into camp, it was
found that though the village area was cordoned with police, not enough men
were obtainable to place n goard round the willage site. In consequence
of I..I|i$,¢:1ln|jhl.illts several timez reached us that robbevies had talen plnm
in some of the vaeated houses.  The blame was always placed on people from

Bhaura,

Mo of infection.

We were, thevefore, not surprised to find on May 25th that there were
3 cases of plagoe in this !.'i]]a1g!:. The first caze attacked seems w  have
been a Rajput named Jewa, son of UBanna, who come over to Mehlgahla in
_,g"n'in-il anidl was attacked at the end of that month, He died on M.';‘r st or 2ad.
A Sannsi {eriminal tribe: named Gandu is said also to have been attacked, but
recovered,  Te s also aflivoed that when the Medieal Officer came round to
inspect the village, a substitute was shown him in the place of this man.  The
diseaze was dizcovered among the Chamars, and Jhanda, a Chamar, is said to
have been in the habit of visiting a Chamar named Wazira, son of Kaku, at
Mehlzahla, and to have sold him tobacco.  Wazira had a beother also named,
euriously enongh, Jhamdu, who died of plagne at Meblgalua, =0 the Jhandu
of one village was the cause of the dizense being lalken |1"!.' another Jhandu to
the next village.

The weather was liot and dey, and the disease shewed very little ten-
Bisse  whewed  vere Ueney to spread.  There were only 4 easzes, which all
litele gombomry o spreal, oecurrsd in the l'iilng'r Mo fresh eases oocurred aflter
the willaze was  evactmled.  The dismfection  had to be carvied out
with the uwtmost 1II'HFI.'I|{‘.'IF, az the fieldz all round Blawes ave in the track
of an oceasional stream called  the Bein and are all under water during
the rains.  Fortunately the whele village wag 1‘1.'*""."‘1‘l||'lil"1-| and  declared
free before this took place. There has sinee been no recradescence of the
tlizepar,
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(74 —BAHRWAL.
Coensms pnPlJ.]i.E-LDIl {l&!":l S e i i o s o 778
Rall enll GFT
M b mmndnns - o o o m e B a1 )
Hindus, chivily Jats ... e 4480
Chamars and Ramdasis i e . Lk
Eweapoera . o - A= o o - A q &
Nomber of hooses ., i ey e BEL
Do, do. infected ¢
o, plugno coses mhurn-d e |
iy, denths o, S < e i
Do, POCOVET b do. |
Date of Brst case .. = Vit e e 220d June 180E,
[, do.  relur um.l e ed o
Iho.  declnmation of |l|.n-glu. we Sird o,
1k, l'_'IJE'dL'I!IiII_E' ol v llu'::t.- e o e wee mdrd il

Do, evacoation of villngre, (Not evacuated, only 19
persons p]m.-nd in camp.

Do, commenrement of disinfection ... we M Jully | BEE,
Do, eompletion of . o Fopi ven uth i

Ilg. last ease ... ver 2ipd Jupe 1592
Do, peturn to villuge .., o loth July 1808
Ilo. removal of cordon ... ee 12th  do

Do, village declured free of ]I!H"LII'.I ee Meth do.

This was probably a ease of re-infection. The village had previously.
been infected, evacunated, disinfected, and the people returned to their homes on
June 2nd; the last caze having oceurred on 26th April (see page 39). OnJune 220d
the son of a barber was attacked. He had been in the habit of travelling
-about in the varions infected villages,giving and receiving informationof persons
who had died. alle Liad also received clothes worn by people who bad died of
plague. His houze was stinated in the village wall with its entrance ountside the
village, and not in a part previously affected by plague. His son, who had an
extremely mild attack, made rapid and uninterrupted recovery, and the 19
persons placed in camp were allowed to return to their homes em July 10th.
The barber's house, which was a double-storied ome, was entirely unrcofed
during the disinfection.

The information concerning the following nineteen villages has been
collected and tabulated by Surgeon-Captain E. Wilkinson. It will be seen that
he lias also attempted to trace the course of the disease from house to house in
each village—a very careful and laborious piece of work. Some of his maps—
those which do not give any particular information—are omitted ; but all the
more important ones are reproduced. These are more in the nature of diagrams,
as t]1e:,r bave not been drawn to scale, but they illustrate very well the relative
positions to each other of the infected houses.

{8).—GUNACHATR.
Censns population (1831) . res isk i S sis EAHE
Roll call ( March 1588) 3021
Muhammadans, chiefly Arsins and H-ijﬂ'tﬂ- 1,727
Hindas, allclasses ... a s Sl
Chamara i 310
Swee ers 140
Kamadasiz i i 13
Nomber of honses ... = 1,545
Do o infacted o e e Hl
T, lagne cases retorned... 1-l-? acknal 156
. Ena.llm 2 iui U7 — -
Do, PECOTEFIRE Sl iz 51

Date of first case ... e " o ond Felonary 1898,
Lo, da, retorned ... o 13th  do.

Do declaration of plagoe e L3th do

Do, (:n;lﬂlm"llg' of ﬂJan'a e e ~ e FEE 131|| dio,

Mo,  evacoation of do. vee a5b Maroh 1898,
Do, commencement of disinfection .. s b do,

Io.  completion of do. o lst May 1808,
Do, last case . a5 s e 28th March 1598,
Do.  return to village ... e 2lst May 1598,
}o.  removal of cordon - a Slst o

Do, village declared free of p]:gﬂe e dlab o do.
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Owing to the great reticence of the people of Gunachaur, it has been ex-
ceedingly difficult to find out which really was the first case
of plague which oceurred in the village : there can be no
doubt that cases oceurred at least a fortnight before the diseaze was discovered,
the names of 9 persons other than those recorded, who suffered from plague,
bave been ascertained and will be mentioned later,

The frst case about which any exaet evidence can be obtained was
Khemi, wife of Kishen Siogh, dkebi. This woman went to
Sirhal Qazian, to arrange for the betrothal of her son, on
January 25th. She stayed there in the house of Ditta, son of Dhanna Singh,
dhobi, returning on January 27th. She was taken ill with * fever” on Feb-
ruary 2nd and died the next day, baving had a bubo in the groin. There was
1o illness in Ditta's house at Birhal Qazian, but a person in the next house was
ill with plague.

Two other persons of Ler family, eleven in pumber, were attacked on
February 4th and 15th, respectively.  Her house is marked (1) on the accom-
panying map and that next to it is marked (2). In this house dead rats were
geen on February 3rd, and on that day Partabu, son of Lal Singh, diebi, was
attacked with plague, the remaining residents of the house being attacked on
February 4th, G6th and Sth, respectively ; none of these had left Gunachaur
recently, nor had they known themselves fo have been exposed to any source
of infection.

There is a much less definite story about the wife of Iklas, Muhammadan
Rajput. She is stated to have gone to Kotgarh a village in the Hoshiarpur
district, on or about Jaouary 24th, while she returned on Japuary 27th. On
Janvary 30th she went to Hadrabad, near Phagwara, returning the same day.
She became ill on the way back with * fever,” and died on February 3rd.
She was driven in a bail-ghari by a man called Tapassi, zon of Nihala : this man
was also taken ill on Japuary 30th and suffered from fever and a large swelling
on the right side of the neck: Le recovered. His mother, Rupan, was attacked
with plague on March 1st ; her house is marked (32) on the accompanying
map.

R The following numbers refer to the figures on the map, and the notes
Manner of the spresd of  @ttached have reference to the method in which infection
the disease in the villsze. g thought to have been carried,
{1} Vide supra.
(2)  Ditto.
(3) Bulla, father of the patient Halima, bought straw from (2) while inmates
were suffering from plague.
(7), (8], (M. Dead rats wers seen in all these hovaes four or five days I:rﬁ'l.rimm to
the patient being attacked ; (7) is next to the kaweli of (3).
{11} Jini, wife of Harwa, had attended patients in {1) and (2}
(17) ®Hahib Din was a beggar and often went into infected honses,
(19) Mahtab, sonof Shadi, feli, is said to have bought cotton from honse No, (C};

this hovsze iz =aid to have been infected by straw from (4), but there is no
2 history as to how this last became infected.

(27) The G persons attacked in this house are theoght to have become infected
from the dend body of a son of the first case recorded in it (Nino)
which was bariad in the house.

{41}, (42) Got elothes from houses (2) and (1), respectively.

(49} Budi, wife of Dudda, is thought to have contracted plague pneumonis in
hospital, but her mother Skina, wife of Atta Khan, died in this house on
February 27th, after twoe days’ illness, fever and  delirinm. Skina was
o sister of Nino, house No, (44), who is sopposed to have been infectad
from having attended Barkatin (2). When attacked the residents of (44)
fled to (44 a), probably thos infecting (67]).

(52) Rupan, wife of Hibala—vede statement covcerning the wife of Iklas,
Muhpmmadan Hajput, supre.

(79) Natha Singh was a chaonkidar of Aur, but was sent Lo Gunachaur on doty :
he iz enid to have taken things from infected houwses, aod it is stated
that he visited Aur whilo on duty at Gunachaor.

Nothing definite is known about the infection of houses where numbers
have not been mentioned above, though from the map it will be scen that many
of them adjoin previously infected houses.

Reticenes of the people.

Modo of infection.
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(13).= JAGATPTR.

Cengus population (1501} s o s i o i I,729:
Boll eall, February 1808 - 1,500
Hinds, -EhiqllIlf Jats e e e -3 7 i o B

. Ehatris and Braliming ... i r 130
D.lnhq]'lt:m:l.dau:ﬂ, "‘!Lilﬂj Enmi!ll . T T anm wma Tl EIE
Chamars saa $EE S max wmn e maw awn e EH
Ramdasis ik i ans 43
Swerpers - T e o T o T i 5t 9
Nomber of houses .. e i S 340

D, do,  infected ... . o wa i [ bas A0

I plague cuses o It e G

o, dentha i ook Zo . S 1l P &4

Do, recorerics - 15 )
Date of Brst case i sas o o S v Blnt F(‘]Hﬂ.ll:l:l'}' 1508,

o, declaration of plague S e 2rth do.

o, eordening of village v e e 27Eh o,

Do, evaeoation of £ - o A e 10th March T89S,

Ite.  commencemont of disinfection .. i oo 12th Folroary 1838,

I, MmItll.-l'.lm:l da. e iad = v Lzh May 1395,

Tia.  last case ga e Lith April 1838,

[0, raeturn Lo r”qug:: oad sz i e e e 16eh !In}' 153E.

[la.  removal of cordon ., - T do.

o, villoge declared froe of plague .. aen e 2Bzl a.

The veople of Jagatpur attribute the infection of their village both fo
Khankhanan and to Gunachane.

They say that Hira Singh, son of Nagina, Jat, and his son Gurdit Ejngh
Tufertivn from two went to Khankhanan on or about February 15th, to see
BOuTCEs, one Harnam Siogh there, to whom they are related, and in
whose family eertain persons had been attacked with plague.

They ouly stayed a day at Kbankhanan, when they returned to Jagatpur
bringing with them some clothes. Gurdit Singh was attacked with plague on
February 21st, and Hira Singh himself was attacked some days later. It 1salso
gaid that Partapi, wife of a younger son of Hira Bingh, was attacked with
plague the day after Gurdit Singh was, and died ; but her case is not recorded.

This house is marked (1) on the accompanying map. The reputed
infection from Gunachanr is attributed to Ram Jas and Kino, sons of Chartu,
fohar, who are said to have gune to Gunachaur about the middle of February :
a few days after their return Gangi, wife of Kisso's son, was attacked with
plague and died, and Kisso himself afterwards died of plague. This house is
marked (3) on the accompanying map, where it will be seen to be next (2),
which is said to bave been infected from (1), the residents of these houses
being friends.

The houses on the map are numbered according to the sequence of their

Spread of the dismse in IllJcot!!ing infected ; muligl!ity with other infeeted houses
the witlage. will explain the infection of many. ‘I'ke following notes

contain such information as has been obtained concerning the spread of the
dizeaze, the figures referring to corresponding ones on the map. The only house
about which any definite information about rats has been obtained is No. 3%,
in which a large number of dead rats waz found when it was being disinfected ;.
dead rats were also found-in other houses, but in which has not been recorded.
(1), (21, (3} Fida FUPITE,
(4), (6} DPatienta were servants in (1).
(7), (8) Relatives of (1).
{10}y Adjoins {4).
(11) Relatives of (10],
(18) Patients, servants of (3).
(1)  Patients several residents of (1], in segregation camp.
(23} Lehna, fa0f, combed cotton for fawilies of (1) and (2).
(271 Gahia, chamar, worked in village in disinfocting gung,
153), (33), (36) Chamars working at disinfection.
85 Patient entered village to get somothing from his shop. When he hecame
ill e went to houses (38 a), and {35 b), in o gparden outside the \'illn.g-a_
thus iufecting Dalipa, whe lived in (20).
(39) This man entered the village from the healthy eamp to get gsmethin
from his house on March 30th ; he found several dead rats in Iie house an
threw them away: he was attacked with plague oo April Gih,
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Note by Surgeon-Caplain James.

An attempt was made at first to evacnate only a portion of this
village on February 27th: 12 families who lived in the part enclosed by
dotted lines in the map were placed in camp. They included 3 families of
Jats, 1 Brahmin, 1 eonar, 3 lohars, 2 jalahag, 1 lahar, and 1 elnhra family.
But as the disease coutinued to spread, the whole village was evacuated on

March 10th.
(24).—MASANL

Consus population (1881) .. el i ki e ‘e i 1,340
Kall eall {l[llnﬂi i=ns) i aF ad “iq e csA g 1,49’!'
Muahammodens, Hajputs and Araios “ia 80t
Bikhs =18 e 63
Other Hindus ... asw s e 163
Clmm;l.rl fEE anE aas wni ann . sua ssa s 32]
Empbl‘ﬂ. e ama mme Y -L“]
Ramdasis ks o wnn ea ani i ahi ica ana ]
Sahnpais s . . 8
Nomber of hoases o . o - g e e e 112
I, do.  infected ... 26
T plague coses returned ... A4, netaal 26
T, dhen les . e 22 8 T
I, recoverics  do. ] i i 2 perd o, a 10
Dt of fiest ease o o we  2dth Fobruary 1394,
Do do.  recorde we  LCth Morch 1505,
Do, declaration of plague == 1Mh do.
Do cordosiog of village e =FH wEE o e 10th  do,
I, evacoalion do. e 20ih do.
o, commencement of disinfection we ldth  do
i, r_'-n:|||||-||'1.|ﬂ|:|: i, i nan =) vee Lag Jone 1B0E,
Il  Insi case e Gth Mlay 18855
Do, return to village .. i i o 2nd June 18D,
[ho.  removal of cordon ... e Bih  de.
Do willnge declared free of plagoe e 12th do.

There ean be little doubt that Masani was infected from Sirlial Qazian.
The villagers of Masani, and more particularly one Sundar,
son of Khem Khaur, state that on or about February 25ed
Chuhar, son of Fatteh Khan and Nikka, son of Khem Khaur, both Rajputs, went
to Sirhal Qazian to see Mamu, sen of Mithu, Arain, in the segregation camp
there. They returned the zame day. Chuhar was taken ill the next morning,
with high fever, and slight eough and delirium; he died on February 27th, but
no report of his death was made.  Mis house is marked (1) on the accompanying
map : it is remarkable that, although he probably died of plague, none of the
rest of his family, 6 in number, were attacked.

Nikka was attacked with high fever on February 28th; he zoon heeame
Bprend of 1be diseassin  UNComscious and died on March ded. While he was ill
the village. dead rats were found in his house, No. (2}, and of the 10
other members of his family, 5 were attacked with plague and died. The first
of these was Sikandar, son of Khem Khaonr, who was taken ill- en Marveh Sth
and died on March 9th. This was the first case reported, and the family was
segremated on Mareh 11th, when Khem Khaur and his wife were attacked with
plague on March 13th and both died on March 15th.

After this family was segregated, no further ease of plague ocenrred until
March 27th, when Rulda, wife of Minal, Chamar, was attacked. Her hushand
took part in the disinfection of house No. (2), as did also Birn, son of Ratana
another inmate, house No. (3). This family was segregated, and the village
evacuated on March 29th.

The following notez contain such information as could be obtained
regarding the spread of plague through the village, 'T'he figures have reference
to the houses numbered on the accompanying map—

(1), (21, () Vide supra.
(4) Bhulli, wifo of Sham, Gujar, attended pationts in (2); her case iz not

recorded, bot she is stated to bave been taken ill on or nbout Marely 27th
with slight fever and a bulo from which she recovered,

(3 DBhagwani, dasghter of Gulal Siogh, was attacked on March 31st.  Thia
hoose i next to (4, and Bhalli was a servant of the Iamil}*; the dead rats
were found in this bouse on March 2ith,

Kivsle of infection.
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BECTION L.—THE HISTOEY OF THE EPIDEMIC.

(6) EKhemi, wife of Mangla, a Chamar, probably entered (2), but nothing
definite known,

{7) Gujar, son of Boota, Chamar, worked in (2).

(8, () Chamarsworking in disinfecting gang.

(11} Aisa, danghter of Jhanda, Arain, a friend of resident of 2, into whose house
she often went. Dead rats were fuend hera during disinfection. She was
attacked on April 3rd and recovercd, bat her mother Rajan, who norsed
her in hospital, was attacked on April Tth and died the vext day.

{12) Chamar working in disinfecting gang.

{13} Friends of (2); houses adjoin.

{15) Beveral dead rats found in thiz houss : the patient Naimat went into the
village from the camp to get things from her house soveral times,

{17) Ishar Singh, son of Utam Singh, is a friend of resident of (5) and attended
them when ill,
(18) Thalu, som of Nihala, Chamar, attended Gaya, Chamar, when ill,
(1% Same history us (18).

(20) Achero, danghter of Nathu, sweeper ; her father was employed in the
plagoe hospital ; she also occasionally worked there.

21) Ishar Singh, house No, (17), was the servant of this houze.

(28), (24), (25} Attack attributed to infection during the whitewashiog of their houses.

(30).—TAHIRFUR.

Census populodion {1891y .. o arn 1 T L = Sal
Rell call, March 1895... e T e Gag
Hikhs - .+ ]
Other Hindos ... - i ag
Muabammadans o i £ H
Chamars R F1 - ana bo e =i mk S ok G
BEwerper re e . aee : aie 1
Number of honsea S N (17
Do. do. imfected ... e s i e 17
Namber of plagae cases o Retorned 31, actug] 32
Thi. deaths i e o a8 = a2
Do, TecOVEries ... S A = o, 2 9
Dute of fret case oo Bth March 1RO8.
Do, de. retorned ... = = ae 1Eth da
Do, declaration of plagne i h - o e 15th do.
Do.  cordoning of village ... wen i T wa  18th do,
o, evaenation of villaps e 24th da,
Tha.  ecommencement of disinfectiion - e 5 _#.prjl 1508,
Mo, completion du. o o et May 1598,
Do, last case e Hth April 1808,
Do. retorn to village - iz e an we  drd June 1508,
T, removal of cordon .. o A I i OEh i,

Do. village declared free of plague  a. o oo o 15th do,

There is no very definite evidence as to how Tahirpur became infected

e with plague. The people of the village attribute their in-

fection to one Devi Chand, son of Nagina Singh, who with

his father went several times to Khankhanan while there was plague there, to see
Rathu Singh, son of Kbhem Singh. This man lived in the healthy camp at Khan-
khanan, and none of his relatives had plague. Devi Chand and his father are
reported to have brought back food amd clothes from Khankhanan. Devi
Chand was attacked with plague on March 10th, baving high fever and bubo in
the left axilla, and he died on Mareh 16th. He was treated by a hakim, and
no report was made of his illness or death. His house is marked (1) in the
accompanying map.

The sprcad o the village.

The following numbers refer to the figures on the
ACCOMPANYING map i—

(2) Thalo, wife of Ram Singh, nursed Devi Chand, and herself became il on
March 13th: mno report of her illoess was made aatil March 17th, Deaad
rats were found in this house on March 16th, and the fright caused
by this discovery led to the report of Thalu's illness being made,

(3); (4) Dead rats were found in these houses on March 16th.
(12) Relatives of residents of (10).
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(31).—MAZARA NAUABAD.

Census population (1831} ... v “en 48
Roll-eall, iamh 1508... e anr 297
dats fai == 209
Other Hindus s
Muohammadanz ok i e e ] a1 e e 43
Chamars = i vas e it wik o was i 129
Bamdasziz Wi - 14
thnhr |:|t hlhl,lﬂﬁi zan aim mw ann waa saa e Baw IIH
l‘:‘ﬂ-_. Iidl\. i“'l'ﬂlm raw e B waw sas v was 3
Do, plague cases 0 6 oo - o i e 3
Iho, donk s 4 e e i -y i i e 2
e CUCOVETIES .

Daie of first case N . o e 20ely Mareh 1292,
o, declaration of plague o e 2lst  -do.

o, cordoning of willage e Slst do.
V. evaenation of do. miti - _— - e 28th  do.
Do, commencement of disinlection . B April 1805,
Do,  completion of do, o 4th  May 1808

Do, lasicase ... e we  2Tth  March 1898,
l:lq;uII return 1o '|.'i|'|.|'|ﬂ|:- At =im Aor R o .- 9"' Nuy 1598
Do, removal of cordon 6 HT A A e Lidth o,
Do, village declared free of plague .. o 10th io.

There iz very definite evidence concerning the eonveyance of the infee-
tion of plague to Mazara Nauabad. Ralli, daughter of
Khana, Jat, was the wife of Ganga Ram, Jat, of Mahmud-
pur, and lived with him there. Ganga Ram died of plagoe on March 4th, and
after the 13 days of mourning were over her father, Khana, eame from Mazara
Nanabad to feteh her, retorning thither with her on March 19th. Ralli com-
lained of headache on reaching bome; undoubted plague manifested itzelf on
R[arch 21at, and she died on the evening of March 25th. She and her relatives
were segregated on March 21st, and none of the latter contracted the disease.

Mede of inlection,

Quly 2 other cases of plague occurred in the village, both of them
donbtful ones, one on Mareh 25th, the other on March 27th,
the day after which the village was evacuated. No infec-
tion can be traced to eitherof these cases; their houses adjoin, but both ave
distant from Ralli’s

Spread of the discase.

The first of these two cases was Gurditta, sou of Punjab Singh, aged 8 ;
he became soddenly unconseions at 10 rom. on Mareh 25th and died in convul-
gions four hours later. He is said to have had fits before. I1is body was seen
next morning, but the only indications of plague found were some slightly enlarg-
ed hard glands in the right axilla.

The second case, Watana, son of Shera, had fever and enlarged glands in
both axilla, on March 27th, but he recovered in a few days.

(33).—S0THAN.

Consns pc:-pu'luliu:-u (e ik o e i i e ik a0s
Roll-call ( March 1898) i — wii ais el et i H1ES
Sikhs aen °r 15k
Other Hindus ... fL
Chamars ... see sua ven mie awa ana ann wna wma lﬂ'l
Mulipmmadans ... - ot el as o T e S 12
Bweepers s [+
Number of lonse 105
e, this infected e T o e 1 e P 9
e, plugine cases... 17
IMa.  denths - v ahd 5, nk £ e i 12
The,  rPecoverits .. il e 5
Date of Grat case b i e 1810 Muareh 1898,
Mo, deelaration of plagoe ... -1 T das
[, eordoning wf wil rllﬁl‘ e s s fcrs im wen Bith dis,
1. evacuation of village ... ves D do.
3.  commencement of disinfestion atd ad ad T Y :1|1r'|| 1508,
Do, completion of do. .. - s5s wis o 10th Moy 1588,
o, lask case 5 e o . dlth ﬁlpril 1=,

Do, potorn to 1'||Ilhm: H5th  May 1808,
1. removal of cordon i drd Jone 1893

1o, willsge declared froe of plague e Tth do,

H
-
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The infection of Sotran with plague is accounted for as follows : — Sokhi,
wife of Gainda, Granthi, was a fabirnd, and l:ﬂp'ge{] from
the surrounding villages including Khankbanan from
which she had received clothes before it was eordoned. On March the 8th or
9th she received some clothes from the house of her sister-in-law who lived in
Pind Mazari in the Hoshidrpur Distriet. On Marelh i3th three or four rats
were geen in ber bouse, in a dying condition, staggering abont as if they were
drunk. She was attacked with plague on Mareh 15th and died on Mareh 24th.
She lived outside the village in the dharamsala which is marked 1" in the
accompanying wap, and in this three of the remaining four of her family con-
tracted plague.

Mede of infectinn.

The following brief notes contain such information as has been obtained
regarding the spread of plague through the village, the
numbers refer to corresponding ones on the accompanying
map.
(1. Vids supra.

(Z). Rai Kanr nursed patient Sokhi in 1 : dead rats found in house on March
23nd.

The wprend of the disease.

(3). Dia Singh was a lealer who spent most of his time in the déaramzala, but

took his meals and slept in this, his brother's, house . dead rats were
found here on Mareh 22nd.

{4). Hirn nursed Rai Enur : dying rats found on March 23rd.
(5}, Houose next to (4} : dead rats seen March 23rd.
(6). Maya, sweeper, was given clothes from (3],

(7), t8), (9). No definite history, but all are koown to bave gone into the village to
things out while in comp.

(). —LIDHAR EALAN.

(.'rn!lus ||1:-l'|u|uliun []Eﬂl] FEF = imn SR wmn mim uma Gyl
Roll-eall, Murch 1885 ... S 1
Hindu Jats i e e e o B 0 e e TRANE
Other Hindus ... o s e < fis Sin % ) S0
Mulemmadans ... 49
Chamara r4E3 e e, 7 o o A e T Eoh]
Huemdasis i
Mumber of honses R i e T i e i e 163

Da. do.  infected ... o 14

Do, plagus cnses = whs n £ £ Sl 206

Dl deatlia e 0 Eia {1 T &5 ) 14

hiy, FECOVETIES ... 12
Date of fiest case iie i oon o [ s vee 2540 Mureh 1528,

Do, decloration of pligue e T S i,

D eordening of village e LRy do.

ho.  ovacontion of do, e Mtk A,

e, eomemencement of dizinfection g o i e 2t April | EHES

Ihe. completion of do. . 18th May 1893,

Iha.  lust ense s asEth Apasl 1308,

Do. retore to village .. wie 22ud May [BOS,

Do, removal of cordon ., = 4 ar i e aEth dis,

Do, village deelared free of plague ... - e we 1st June 1898,

That infeetion waz brought to Lidhar Kalan from previeusly infected
villages will appear clear from the following statement, but owing to the man
e possible sources of infection it cannot be stated with any
certainty from which village the infection was brought.
The first case of plague at Lidbar Kalan was Balu, son of Bishen Das, Ramdasi
fakir, who with his father went begging to several villages including Mazari and
Jagatpur towards the end of March. On March 25th on the way back from
Ladha Ganja, the boy was taken ill and his father carvied him. Tlie pair arrived
thus at Lidhar Kalan, but the chaukidar secing that the boy was ill refused
them admittance, and they were made to stay in an open space about hundred
ards from the village, whither necesearies were brought to them by chaukidar
evi Das. Although the boy entered his house, marked “1™ on thea
ccompanying map, his brother, Bahwan, was attacked with plague on April 9th,
and died the next day.
On the very day that Balu was refused admitbance to the village,
March 25th, two nl{;er persons were altacked with plague, these were Malitab
Singh, Ramdasi, chaukidar, and his son, Pertab Sicgh. Moltab Singh died on
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ERECTION L==THE HIETORY OF THE EFIDEMIC. ol

March 30th, but Pertab Singh, who is blind recovered. He says his father had
often to go to other villages, and he had to take his chaukidar's hooks to Ban
every week ; he would have done so on Mareh 26th had he not been taken ill the
?'re'.rinun evening. On the way to, and from, Bangait was his habit to stop at vil-
ages he passed through, especially at Mallupota and Sirbal Qazian, where he had
friends. He does not know if he bad recently done so. Dend rats were found in
his house ten days before he and his father were taken ill; this house is marked 2
on the map.

The figures below refer to similar ones on the map and the notes contain
such information as could be obtained as to the spread
of plague throogh the village.

(1) and (2). Fida zupra.

4. l.;-upal gon of Umm. carpenter, sinfes that ten days before the villages
went into eamp, that is, on March 19th, o dead rat was fonud in hizs housa
anoiher was found a few days later. The back of hia house adjoins 1, bat
as will be seen by o reforence te the map the hoenses are approached from
differant sides of the villnpe. Gopalwasz takean ill on March 29th, and threa
of the rﬂnulnitug seven of bis family were attacked on March 31st.

Ml of 2preading.

(#). Howse adjoins (2). Ala Singh is a brother of Mekiab Singh.

(3). Near (2) : residents are relatives of patientzin (1), and were frequently in
the louse,

{6). Near the Ramdasi's hou ses,

(7). Houwseis near [4); vesidents are relatives. Jhandu frequently went in to (4),

{8), 190, (12), (14). No history.

(10. Dhonno usied to gtk her food frow the infected Ramdasi's houses,

(11}). Lohar Singh assisted in Mehtab Singh's funeral.
Coustable No. 291, Khuda Bakhsh, sem of Aman Bakhsh, Gurgaon
Distriet, was attacked with plague while on cordon duty at Lidhar Kalan on
April IHlli Ho adwits haviog gone izto the village “to get sometbing
from a house.™

(13). The father of Jawali, Bhulla Chamar, worked in the disinfection gang.

(37).— KHANPUR.

Consug popalation (1581) .. ban o 028
Holl.eall, {March IHEIS] o we BIB
Jata a5 . 288
Cither Hindas .. q . bl |
Mubammadans, chie nj" "LFII.HIh e s i - . ait ]
[H h:l'l.lmilﬂ i 5 i s Fres ks g i o 145
Numbaer ﬂ-t' Iml:us - PP 1)
I, il infected oo B +ns e = iy 11
. plague cases a2
Do deaths 15
Dh, PECOVEriES i e o A o i e 7
Date of first case - o T o o e 27Eh Marcls 1598,
Do,  declaration of plnwuu we th o,
Do.  cordoning of village o 0th dor,
Do, evacnation of do, im i nas P I ! ."llll.'il 1898,
Do, commencement u:rhllque-nhm: w124k do.
o, completion of da, we  ldth  May 1848,
Do, lost case anr e 2Gth April 1808,
Tha, retarn to village .. e ‘o T o oo ouond  May 1508,
I, remaval of corden .. san avm asa .1 o,
o, village declaved free of p'ln.gnt: i we  Lst  June 1898,

It is probable that Khanpur was mleciml simultaneously from two wil-
lages, Katharon und Dahan.

The first person to be attacked with plague in the willage was Jamal
Mede of infection of vit-  Singh, son of Jowala *Singh, who fell ill on March 27th.
lage. The day previons he, with his daughter-in-law Ralli, had
gone fo Katharon to see the girl's mother.  They stayed the night there and re-
turned to Khanpur, taking with them some clothes : and shortly after “reaching
his house Jaimal Singh was takenill. It issaid that Ralli's brother, Gulaba, was
given three months' imprisonment for breaking throungh the cordon at Katharon,
Jaimal Singh’ house is marked 1 on the accompanying map.
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The same day that Jaimal Singh was taken ill, Thaba, wife of Hakim
Singh, was attacked with plague. Hakim Singh, some four or five days previ-
ously had gone to Dahan, which was then cordoned, to see his wife's nieces, and
he is said to bave brought back gome elothes from there. This house is marked 2.

The notes below contain such information as has been obtained about
Maneer of spreading in  the spread of plague through the village, the figures refer-
the village. ring to houses correspondingly numbered on the map,

(1) and (2),Vide supra,

(3). Cloze to (2) : inmates of this hoose, (2) and (5) related.

(4). Next to (1): Kishni also went imto (2), where she had relatives,

(5). Close to (2) and (3), with residents of Loth of which patients are related ;

its rool is contimuons with that of (3).

(6}, (7). Houses touching provieusly infected ones,

(8). The residonts of thiz honse wre sorvants of (2), (3) and (57,

(9). The pationt was & Grunthi, nnd wns frequently in infected houses,

(10}, (11). DPatient used to come into segregation camp Lospital,

(49).—DBIEA.

Census ulation (1891} ... a20
Roll-call (April 1698) ... Fr 353
Hindn Jats - 162
Other Hindus ... ot ha
Muhammadans o o) G fa o T i Ao 30
" hamars a7
Swoepers N A wea . e wen o rus i g
Kumber of honses i V]

Do, tlia, infected e i o o b s e 12

Yo,  plagne cases 1

Tha. deaths 10

Thir, PECOVEries G
Diaie of first case - Bth April 1808,

Do.  declaration of plagoe we Mt o

Do cordoning of village ik e 1l do.

Do, evacustion of  do. L s e 10th  do.

Do, pommencement of disinfection ... cee Hikh do.

[}, completion of o oo 10th May 1508,

Tho, lust case o e 4 o e et s 1Tth do.

I}, return to village ... we  L1th Jope 1808,

Mo, romowal of cordon ... L ey - S ws LTER o

Do,  village declared froe of plagne ... e Slat de

No very gr_rm;] evidence hias been obtained as to how Bika became infectod ;
the people, however, suy that Ganga, son of Vadbava Singh,
the first eaze to he attacked, hiad been to several villages in
which there was plague, mentioning especially Mazara Nauabad and Shikohpur.
He went to the latter place shortly before be beeame ill, April Oth, and stayed
with his sister Pertapi, wife of Dhem, |'rrillgillg hack some clotlies with him to
Bika. Itissaid that Pertapi's house was close to infected hiouses, but that nobody
in her house was attacked with plague. Ganga's honse is marked 1 on the ac-
companying map, and it will be seen that the infection seems to have spread from
it. No dead rats were found in it, though these were in other houses subsequently

infected,

Mode ol $yroading i the The following notes refer to houses with corespond-
village. ing numbers on the map.
{1]. Fide supra.
43, The reeidents are friends of Ganga, and were often in his b ;
@ dend rata were found in this huuaerE;:'l April 10ch. sl
(3). House touching (4) : four dead rats found beve on April 10th, and several
more during the dizinfection of the viliare.
(2). House touches (4) : residents of both related.
{51, House touches (4) : patients in all the houses numbered (2), (3), (4) and
{5) were attacked on the same day, April 14th,
{6). Banaattended Ham SBingh in hospital : house close to infocted ones,
(7). Bunno attended Bana,
(8). Gangn Singh was attacked the day afler he weotinto iho village to get
gomething from his house.
{10y, House ext (2): three dead rals found here on April 10th,
(11), (12). Patients were Chamars working in the disinfecting gang: father of
patient in (4]

Mode of infociion.
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(51).—SIRHAL MANDL

&7

GEI]EILH Ilﬂt'iml ‘:Iﬁgl} seg maw s - ass B3l
Rn“-q.-u ﬁﬁij‘ ]Eﬂﬂ:l ki B . aw e - an as ‘3'43
H:ind:l Hﬂj :Iﬂ.h'l 0 wun win EEE pes 1e aw mn 3[2
Other Hindos ... . a . - e 171
Mubammadans, Arains s .- s e e i i 211
o, others o . 7 . e - 120
Chamars T nd wa as e e 63
$w‘eepm'5, s i ke ' % is sia e s o6
thnﬁis Ema PErS 1T} (1] e LA L] LR aes arn !G
Ramalazis ) . N = aid - i 15
Kumhl}r nf 'hnu!-.r"- waw [Ty an CLL] . " e an Eﬂ
Dl’.}. do. '|l'|fmﬂﬂ11 arn " e 8 8 11 s 40
T, Ingue cuscs e . I A 57
Do Hﬂ'l.“l:ﬂ wrn anw an T B a4
Tho. recoveries e e o oD 23
Diate of fiest ease abont = it oo = Liith April 1895,
I}, declaraiion of ]?IHI‘,’I]I.*.- . Lan e ' e Ik do.

Do, cordoning of village ... i s 14th do.
I'o.  evacnation of do it it ™ - yua ?th May 1508,
Do, commencement of disinfeetion i = Lith do.
Do. eompletion o, 2o Joue 1898,

e, lost case b s A= e wmn e l%tll M.Bj' 'I-EI-II'S.
e, reinrn to village b i P e . wn Gth Juno 1808
Ie. removal of cordon ... 5 . S = i 12th da.

Do, village declaved free of plague i Lith do,
The people of Sirhal Mandi abtribute their infection wif.-h plague to
\ods of ufection of Tabirpur, which is only separated from their village by a
Fillage. narrow lane, and in which plague had been previously
existing for some weeks,
This, however, is a revised opinion, for when the first case of plague
, oceurred in their village they refused to go out into camp
Iﬁ'lumf:“ﬁ_ ':..“;,:,; because they did not consider that plague was in any way
many people afected inap infectious disease. Acting on this opinion they stayed
A in theiv village, and mixed freely with persons sufferin
from plague for uearly three weeks, when, either beeause they bhad n]tereg
their opinion, or becanse thn{ jcflr:f iﬁlaertﬂonsizqginnfw \;;'Eley cn?:l ﬂutﬁ:i;:tu
i gamp ; it is interesting to note that only two of these .
i ‘:Fl'i'ia':!:-msmrm;:rﬂ sunruiu cases occurred Eﬁ'l,er they had leftythe village. 4
aticn,
These statements, together with a reference to the accompanying map
will explain how the disease spread through the village. The people say that
Great meriality of eats  While they were in the village rats died in every house, and
i b willage. that during the disinfection over a maund of dead rats
wore found in the village.

Most of the infected houses form a large group in the middle of the
village. Of the outlying houses the following brief notes have been obtained :—

{4}, (3). Houses of chamars, who had worked in infected honges.
(6}, (20). Houses of poor Arains who had acted as servanls in hovses of Hindu
Bajputs, while they were infected,
(7). Houso of a beggar who wandered all l;.hrung'[t the villagre,
(#}. Houose of the ooly dhobi io the village : he washed infected clothes,
(19). Worked in house No. (13).
{26). House of a teli who had worked in infected houses.
(33 —MOEANDPUR.
Census popolaiion (1891) ... cis e v i - PR ]

Kol |.'¢||'"| {.-I“- I"-'ll 1\1}3} ass pas arn waa ans wen e ;;‘ﬂ':l.ﬂ
Jans B ass ane

s ann ans e o e e & 450
Brabuins = o 2 ot = e R i o 419
Khatviz amd Baning ., e H05
Other Hindas o ik i i o ain i vk il
Mubammadanz, Arains i A b=

o, others i GLH
Clnmars e aun o e . S n1e waa nee 290
Ramdasi= e s R Fo e B il e L2h 115
Bworpors (4T}
Moumber of lonses S el i . e e e 1219

[, do. inlecled ... 1
Do plague cases relnrued .. o - 7 oo 10, netonl 17
Dhas, deaths o, s o s aa i T o B
e recoveovica  do. e Fion i e g

L*]




58 SECTION I.—THE TIZTORY OF THE EFIDEMIC.

Dato of first ease ... wn an we e . Dth April 1898,
Do decloeation of Flngn.e o JiL B o 1 da,
Do.  eordoning of willage ... ih i von 1Gkh o,
D, evacuntion of moballn: Tee St woo Liith April and 4th May 1808,

Do, o, wiole village oo J0ER May 1598

Do,  commencement of dismfeetion .. e 20th  da

Do, completion dao, at wee Li3ih June 1598
Do, last case clo, oo Mith Moy 1508
Do. retarn fo village ... 47 e ke o 13th June LEOS.
Do, removal of corden .. A i o Bl da.

Do, willage declared free of plagne ... ; L ilo.

The people of Mokandpur aceuss Maula, son of Jai Dial, Khatri, of
having brought plague to their village. They say that
he used to bring sugar from Lalpur and Kbankbanan,
the latter place especially, but not while either of these villages were cordoned.
This man was certainly the first person to be attacked with plague in Mokand-
pur, but there was another possible source of infection. It appears that on
April 2nd a Nai, Basanta, son of Chajju, came from Bilron, and in spite of
the watch the people of Mokandpar had set on their village to prevent strangers
entering, he managed to get into the shop of Siblhu, son of Doesaundi, Khatri,
shown ag “ 1" on the accompanying map. This Nai had left Bilron on horse-
back the day the cordon was removed from that village to take message from
one Kharak Singh, Bedi, of Bilron, to his two danghters, one of whom lived at
Apra, the other being the wife of Prebhu, son of Dozaundi, brother of Sibhu
mentioned above.

It is said that the people of Apra, noticing that the nai looked ill,
refused him admission, fearing plague, upon which he rode on to Mokandpur,
arriving there late in the evening. It is further stated tbat Sibhu took the
man into his shop and poulticed a swelling he had in the groin, and prevailed
upon Maula to let him sleep in his shop, saying that he had bronght a message
about a suitable wife for his son. Manla’s house is marked (2) on the map.
This nai only stayed a night at Mokandpur, when he returned to Bilvon,
leaving behind him some clothes he had brought for Prebhu's wife.

AMode of inleetion,

[Jead rats were found in Sibho’s shop on April 3rd, and in the street
Great mortality amosg  OUtside the shop.  He lived in another house marked (4)
rane: on the accompanying map where his sister, Raji, was
attacked with plague on April 10th, and he himzelf on April 17th. It 15 said
that when this house was being disinfected nearly 200 dead rats were found
in it. During the disinfection of the willage dead ruts were found in
many housés in which there had been no cases of plague, and in the streets.
SR . The people say that there is not a single rat in the village
! Infmg mis bave 0 ; a

left the village, and are DOW ; they say they are in the neighbouring fields, but
Pl e . it nothing will induee them to come into the village, even
though corn is scattered for them. They also state that

many dogs died in the village before the people left it.

A certain number of persons at Mokandpur formed themselves into a
The natives formed o 50Tt Of © Plague Committee,” when KEhankhanan was first
plague committon of theie  attacked, with the object of trying to prevent the plague
St attacking their villages. They visited and inspected houses,
and wade the chaukidars resporsible for reporting to them every case of
sickness in their respective patfis. They also had the village cleaned, and
made a chands for the payment of special chaukidars whom they appointed to
Frewm strangers -:nterinpj the village and for the provision of med:cines, &e.,
or the sick and food for the poor. When the plague broke out they appointed
Th peple were treated  their own hakim with a paid assistant and a bhisti, cook
by their own hakim, and sweeper for the hospital; the only Government servant
employed in the treatment of their sick was a dhai.

The following notes have been obtained about the spread of plague

The mode of the spread  throngh the village, the figures referving to similar ones on
af the dizsase. the meap.

(1), (2), (4). FPide supra.

(3). House next to (2): no dead rats were found here, bui there wasa vary bad
amell in the house wheo she was taken ill.
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SECTION L—=THE HISTOEY OF THE EPIDEMIC. i

(5). Bina, zon of Jai Dial, ia brother of Maula, mentioned above, The brothers
share this house and Maula tock bis meals in it. Bixteon or sevenieen
dead rats were found in this house when they rewoved their things to
camp,

{£). HNo special history except thai the patient Ropa constantiy played in shops
(1) and (2). .

(7). Cluni, son of Gulab, nai, was a servant of residents of (1) and (4).

(B). Jatani, dunghter of Nihala, sweeper, was a servank in house [4), which she
swept out and removed filth, &e., from it.

(9). House next to [T): & rat wag teoen to stogogr oat of this honse aud die in the
stroct two days before the patient was attacked.

(10}, Ramw Chand, lobar, is said to have been infected by Nathn, a resident of
(9], who constantly sat in his workshop, [10s).

(11). Residence of Thakur, Brabmin, whose shop (1la) is pext (4).

(12}, {13). Infected by Thakur, who is their parokit and frequently comes into
their hounses. *

(13). History same as (12) and (15): wany dead rats were scon here the day be-
fora the paticat was taken ill.

(35).—LEHL,

Consus populudion (1891) .., 487
Itoll-call (Aprsl 1508) - 1l
Jdats 250
Cibier Hindns e = s 141
Clhamars 122
Muohammadan Telis .. ey £ 8
Nombeer of honses ., 191

I, do.  infected . e 21

D, plagne eases o] T aia 34

Da. denths i 2 18

Da. TECOVOrLEs .. b
Date of Grst ease 12th April 1808,

Doy declaration of plazne 17th

Do covdoning of village ... 17¢% =

Do, evacuation of do. ... 121k i

Do, commencement of disinfection 0th May 1898,

Do, eompletion do. Qiith s

Do, last case oid 1ith

Do, retore to villege b "

1o, rvemowval of cordon ... i b Ll o NS Hlsk

Do ‘fi"u"u_ﬂﬁ tlrelared Tred of illu_glm his - i . 3lat ot

Very little reliable information of a definite character has been abtained
concerning the spread of plague to Lehl, owing to the
reticence of the inbabitants. They all say that they wers
infected from Birhal Mandi with which they lad free
communication. Dead rats were seen in several honses
Refore anybody was attacked ; first in the house of Nihal Singh and Sham
Singh, marked (1) and (2}, respectively, on the accompanying map. They
were seen in these houses about April 10th, *three or four days before
Baisakh™; persons were attacked in (1) on April 12th and in (2) the next day.

It will be seen on the map that the infected Louses, nombered in accord-
Spread of the dissase  ANCE with the date on which their inmates were first
Irou lepmes to honse, :Lttilﬂlﬂ'd. are 'lilﬂﬂl'lf ='.]] ::]IISE.‘-' tﬂgutiwr.

Muoda of ielection,

Bpreal by mats.

__The chamars live in a collection of houses quite separate from the village,
and it is stated thatthe patient in the first of these houses to be attacked, (3)
on the map, was infected at Sirhal Mandi, as she was taken ill on her way back

from there.

Dead rats were found in (%) and (8) on April 13th and in (4) oo
April 17th.  No definite information could be obtained about other houses.

The patients attacked in (I18) and (19) were chamars working in
the dizinfecting gang. '

Constable No, 350, Hakim Beg, Jullindur District, was attacked with
plague at Lebl while on cordon duty on May 10ih, and

Palice conatablo atiackeld, B g
died on May 14th. He came into the segregation camp,




H SECTION I.—THE HIETORT OF THE EMDEMIC.

(56)—CHAK KALAL.

Censns 'I|1n|mlaliun e O LT I S 415
Roll-eall, (April 1898) e P 246
Kalals .. e 123
Other Hindus ... oy g i
Ehﬂmﬂl"ﬂ e FYT] anm nnat nnm amn e wea aEE {m a
Mubsmmadan ... i o 1
Number of housez ., e _—_ e =20
N do.  infected ... T 18
ul}. lagu& CASER T e asE sy et sam man J3
1o, nths e I as san man iua rea are man - 20
Do TECOVErICS . see

Fon 13

Diate of first cosc cin aas Wi ‘et ey 05 = 17th April 1898
ido.  declaration of plague LTth  do.
Do, cordoning of village ... S T - I7th  do.

INo. evacuation of do. ., . ath do.
Do, eommencement of disinfection Hth May 1898
Do, completion il O |

Do, last cise i o 27t April 1898
Do,  retorn to village h 4th June 1895,
Do, removal of socdon .. 4= Moth  do.

To.  village declared free of pIEEII.;.‘- P ....I. 14l do.

The people of Chak Kalal state that on April 4th or 5th they noticed
=RE Sy dead rats in several honses in different parts of the village,
Frin ::vl‘ﬂv gointo cump  and reported this to Mr. Jobmston, who advised them to

bty s Rat Sl st Jeave the village at once, which they did, leaving most of
igiare . their property in their houses.

A few days later a dying rat was found in the diwankhana of the village
and was brought to Dr. James, who examined it and found the characteristic
bacilli of plague in its greatly enlarged spleen.

On April 15th there wasa heavy showerof rain and most of the people

S poople ko bk returned to the village. The first case of plague oceurred
{acked oo their vetwrn to om April 17th, and thirty-three persons were attacked
the village. between that date and April 27th.

The houses on the aceompanying map are numbered with reference to

e the date on which their residents were first attncked with
he digtribation of the = L

“infected * bowses in the  plague, though, as will be seen from what has been written

rillage. above, all the patients were attacked while in camp.

In addition to what has been vecordad above it is stated that on March

24th, Uttam Singh, son of Dalel Singh, Kalal, bronght over clothes from the

dhavamsala of Sotran, to which place he was in the habit of going. There was
plague in the dharamsale at the time and Sotran was cordoned the next day,

Uttam Singh was reported to Dr. James, who segregated him for

3 i R A days and disinfected him and the clothes he bronght
b for . Sotpan, e from Sotram ; it is said, however, that he had previously
".."”.“f the poople keoping  griven some of the clothes to other persons in the village.
ENew vocumin B ARGy Neither he nor any of his family were attacked with plague.
(7). —PUNIAK.

Census population { 1891 ) R e e S LHT S
Roll.call, { April 180R) 443
Jats e
Other Hindos ... 104
Clivmars T4
Muobhammadans .. s |
Swecpers 14
Nomber of houses 171
Do do, infected ... e iks - o o — o
Do, plagne cases s ik
o deaths 25
Lhis. ]'L"tﬁ_l'."l:'L'iE'H o nn ann aae e~ s . o Fi 1 3
Date of first case 14tk April 1888,
[}, declaration of plagne 15t do.
Do, cordoming of village uly e Ly oy o 185tk o,
Ido. evacnation of village e el .
Mo, commoncement of disinfection G i = e S8l di,
Ito,  completien dao. st dune 1508,
I}, last ¢nse 1 +th Max 183,
D, retwen to village .. 1640 Jone 180%.
T, removal of cordon ... Jee e S T 20 i

I}o. willage declared free of plague ... 25k do.
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SECTION L=—=THE IISTORY OF TUE EFIBEMIC, Gl

There is rather strong evidence that there were two almost simultaneous
sources of infection at Punian ; four persons were attacked within a day of
ench other in distant parts of the villaze between which there waz no direct
connection, and in  both cases there was a history of infection from without,
and the disease spread throughout the village from these two centres of
infection.

The first person to be attacked with plague in Punian was Sang Singh,
son of Lida, a lambardar. He was attzcked on April 14th. He bad been to
Banga on April 8th or 9th, and had brought some jala grazs from the house
of SBaiva, Brabmin, whose two daughters, it iz said, were then suffering from

lague, but concealed. Dead rats were noticed in Sang Singh's house on

April 10th or 11th ; this house is marked (1) on the aceompanying map. On
the same day that SBang Singh was attacked or the vext, Gangi, wife of
Har Bhagwan, was taken ill with plague. She lived in quite a diferent part
of the willage, and neither she nor any of her relatives bave had anything
to do with Bang Hingh or hiz family. She had not been ount of the village
for some time, Dot her hosband had o haliexi shop in Banga and went
there daily taking some of hisstock there and back. Dead rats were npoticed
in this hpuse, which is marked (1) on the map on April 10th or 11th,

The following notes have reference to the spread of plague through the
village, the houses on the map have been numbered, one set with Arabie, the
other with Roman numerals, aceording as to whether their infection can be
traced from Sang Singh's or Gangi's house, respectively.

1. Tide supra.

2. Next tol: dead eats noticed here some days belore Rao was nttacked on Sth
April. She attended patients in 1.

4. Kabno, wife of Sublia Singh, attacked April 20tk ; atlendsd patienis in 1.

4. Lalu iz & servant of residents in 1.

5. BHouse next to 1 : dead rats noticed somo days hefore Jawala was attacked.

6. House next to 2 : dend rats noticed az above.

7. Bani had beer working in 1 : attacked April 24th.

8. Rmla had attended paticols in 5,

9. Jiwi hod frequently been in house of other puatients,

I.—Fide supra.

IL.=—House next to 1 : there is n hole in the wall between the two houses ; dead rats
were fonnd here on April 11th or 12th,

IIL.—No history.

IV.—Fermeshari, danghter of Bam Singh, Brahmin, was attacked hera on April
I9th ; dead rats were found in the house some days previensly ; her
brother Nandu attacked on April 24th had attended patients in L

V.—Desnunda Singh attended patients in 11 : house next to I,

VI.—No history, next ta 111,
VIIL.—Permeshari, danghter of Bupa, bad been living in VL

VIII, IX—=No history.
X—Next to I, 11 and ¥V,

II.—Hq]xln to 11T : dead rats found in the house before the residents left the
village.

XI1I, X1II.—Next to 11T and T, respectively ; Basanti, resident of XIII, was a
trequent visitor in 1.

X1V, XV.—No history. The former was an exceedingly dirty house.

Basant Ram, Compounder, was attacked with plague on May 4th, while
on duty at Chak Kalal. He had left Punian the previous day where he bad
superintended the disinfecting gang. He is thought to have contracted the
gmm?a L::I:lm house No. IX, into which he went to get a ruler, before it was

isiniecied.



62 EECTION L—THE HIETORY OF THE EPIDEMIC.

The little village of Hamerowal with a population of 89 persons, chiefly
Mameramal sl evace:  Muhammadan Rajputs, is close to Punian, only a few
e e s pards separating their outlying honses. ‘I'here was no
martallty among thermtz,.  plagne in Hamerowal, bub it was considered to be in the
interest of the inhabitants that they should evacuate the villags, which, in

spite of considerable disinelination on their part, they did on April 24th.

The willage was treated as an infected one, its houses woere disinfected and
whitewashed, and holes were made in the roof of every house, 25 in number :
during this process of disinfection thirty dead rats were found in the village, and
the people afterwards admicted that on the very day they left the village dead
rats had been found in one of the houses,

Note by Surgeon Captain James —

On subsequent engniry at Punian the information was elicited from several
The rats avtacked pre.  SOUTCES that rats had begun to die in the village eight or
viowsly to buman beings. — pine days before any one was attacked with plagne. The
disease, if brought from Baoga as stated by De. Wilkinson, must have been
subsequent to the infection of the rats. As a  matter of fact, it is vory donbt-
ful if Saiva ever bad plague in his house in  Bangn, ag, at the time, we had a
very complete list of the inhabitants and daily inspeetions were being made
by the hospital assistants in every part of Banga. Har Bhagwan's shop was
situated in a portion of the town which was not infected. It is therefore
robable that the people of Punian, not knowing of the possibility of rats
Eriuging the disease from other villages, tried to account for the curious simul=
tancons appearance of the disease in two parts of their village in the maoner
recorded by De. Wilkinson. They certainly were very definite about the rats
being previously attacked when questioned on the subject.

(#1). REHPA.
Cengus popolation (1581} ... S T

Holl-call, Apml 1808 ssm aas ass I -
Hindue, chiclly Jata ... T aes s T T ais e B2
Chamars ars e 150
Ramdesis S e ane i Sy i en 4E wn HEHN
Mubmamndans.., e inn i
Bweepers o p i e T S o e e &
Hrnnh-ur u’ Iu:ltl.‘il’.'!l smn e maw ren nae ans mas inn ] 45
1}k, do.  infected ... P e L T e ot i
1k, lague cazes 21
Do denths ... e 12
T, reCOTericR e -, s b i e o ]
INate of fiest case we 1Gth April.
M. decluration of plagae o -rm cr e e 23nd  do
Do, cordoning of village aer e Sond  do
Mo, evacuniion of  do. e s o 29rd  do.
IMe, commencement of disinfection ... Eth May.
Do. completion of do s SO do.
Iho,  last case e S5 o whd Tin - it Mh dn,
Da. relorn to village v it e e o Ind June,
Do, removal of cordon e T i e S5 2th  da,
Do willage declared free of plague e e w12k doy

1t is only with great difficulty that any information concerning the convey-

E ; ance of p]ngua to their villsgu has been obtamed from the

Moo of infaetion, inhabitants of Rehpa : the first person to be attacked was

Chandi, wife of Varipam Singh, who was taken ill on April 16th, and died the
next day ; she had buboes on both sides of the neck.

It is said that Gulab Singh, a Darzi of Jagutpur, had brought clothes to
this house on April 14th. A member of his family, name not ascertained, is said
to have died of plague, and it is stated that he made these clothes in the segrega-

tion camp at Jagatpur.

With reference to (liese statements it may be mentioned that it has been
ascertained that there is a tailor named Gulab Singh at Jagatpur and that he
lived in a honse next to that in which Partapi, wife of Sham Singh, was attacked
with plagne. An inhabitant of Jagatpur stated independently that Gulab
Singh lLad taken clothes to the houseof the persun first attacked ab Rehpa,
whoze name he did not know.
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SECTION L.—THOE HISTORY OF TUE ETIDEMIC. 63

The house of Chandi, wife of Warivam Singh, is marked (1) on the
The spread in thevillage.  accompanying map, and the other houses ars numbered in
the order in which they became infected.

2. Close to 1, and the Families are closely related : Variyam Singh being the
brother of four patients in this honse,

3. Rulda, Chamar, was a servant in 2.

4. Attar Bingh and Varivam Singh lave a common faveli which iz next to
I en the map. Attar Singh was alse often in 1 : dead rats wore found

in his house, ane thres doys and the other two days Lefore ha was
attacked, April 22pd.

o
"

Next to3 : dead rats were seen here two days befors the patient Thani was
atincked,

6. Hounse near 1, and there iz friendship batween the families: dead rats wore
seen here a week before the patient Katora was attacked.

7. The back of this houge nljoins G : sevoera]l dead rats were found in the hounse
before the pasient Kinmi was attacked.

B. Mian Singh was a friend of Veri, danghter of the last named patient, who
was hersoll attacked with plaguee, and often visited her in 7.

9, Nodefinite history. Honse next to 3 and 5.

11, 12. Hounses adjoin previously infected ones.

(62). GOSLAN.

Censaa popnlation {1891} - in e ann e [ 404
Roll-call, April 1838 ... s $01 aas g
Hikhs Y e e i T8 e ada b N 184
Other Hindos ... sen s {124
L:Imnl.,'ru Y s and FTT] wun aum ans aas T I tz
E.wr_ﬂtplzm B e ey T EEEY EErd EEEd s T :“l
R-B.[I:Idllﬂ-iﬂ aee saw waw saw was saa $0

Muhammadang, 1:!'.||Iieﬂj' E—'ﬂjlﬂll.ﬂl-. aan an e e e Ei-'.i"
Nuomber of honses EEEy wea ave LEL] Ban a4 o 187

e do, infected .. s = AR 10
I, aligrine cases aen e - . 1t
ljl:l. ﬂthﬁ T wed smm LLL aaw CERd e Tl B
n|:l., 'rc-'\{'!n'r.'r:il.'a. T sus s bea e waw B

4
Thnte of first case = A e . . arn wer Blat .!.pri]
Do.  declaration of plagoe . - s s 22nd de.

Do,  cordoning of village ... - e e - v 22nd do.
e, evacnation of do. ... vos res e i v 25th do.
Do, eommencement of disinfectio HE v Tth May,
Do, completion of o, s T =D wen sty June,
1o,  last case «  oth May,
Da.  retorn to willage i uss .ee e 10t Jome,

[}, removal of cordon oo T 5o o0 R o 16ih  da.
Do, willages declared free of plagna ... wa 2L da.

The evidence as to how Goslan became infected with plague is very
precise.

Manu, wife of Bura, Jat, weat to Punian on April 20th,  to see her
sister-in-law Jivi, wife of Gulaba. On that day there
was a roll-call of Punian by the Plague Inspection Staff,
and Jivi being ill of plague Manu avswered for her in the roll-call. She
returned to her house at Goslan that evening, aod was taken ill with plague
at noon the mext day, dying during the night. She was the first person
attacked with plague at Goslan, Her house is marked 1 on the accompanying
map.

Male of imlestion.

Very little reliable information could be obtained concerning the spread

g cate Soand b of the disease through the village., The people deny ever

.—,u;:" racuation s weme  DAving seen dead rats in their houses, but numbers were

foand during disinfection  found during the disinfection of the village; this may

T be due to the fact that the village was evacuated tho
day after the first case ocenrred there.
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(66). ATJLA.
Cenans population (1801) .. e oo ; - G
Hoil-call, April 1808 ., - ] e - 424
Jats i e o a0l
U!!lﬂ' Hindna i ead amn mma T e wEa awa ey “'3
Muobammadans — 30
Chamnes s i ) ]
Nuomber of houses -y =5 . 109
Do do.  infeeted = 4
Do Iiiaguu cases retuened L. T &, Actual &
o denths roinrmed ais 4 Do 8
Do, FECOVELIeE  retnrned itk 1, Ilo. 1
Date of firat easo 5 i i ; Blst April.
Do, o refurnod 5 e 27 do
Do.  declaration of plagne i s BTEh do.
Do, eordoning of village ... o we  27th  do.
Do, evacontion of do. .. vee  Lth May.
Do, comuaencement of dizinfection o
T, completion of do.
Do, Inst case e i e 1BEH May.
Do, retorn to village e bl Jume,
Mo, removal of cordon & T Ly LT¥ iz 1Eth do.
Ite. village declared froe of plagne e 17th do.

No evidence whatever can be obtained concerning the infection of
Aunjla. The inhabitants maintain that nobody enterned or
left the village for at least a month previous to the first
person being attacked ; they further insist that no person
m their village ever suffered from plague, thongh eight
personsz, of the nine who became ill between April 21st and May 20th, died.

Yery little meliabie in-
formaiion can he obinimed
on meepunt of the relicenos
of the people.

The first case was Agali, wife of Attru, Chamar, who was attacked
on April 21st and died on April 30th. Three others of the fifteen residents
of her house were attacked. It should be stated that ome of these was a
child a few days old, whose mother, Khemi, was attacked with plague on
April 25th, and died on May Srd.

No history can be obtained as to how the other patients became
attacked,
(67). CHHOKRAN.

Cenens popalation (1801) BAT
Roll-call, April 1808 ., aia —_—1
Hindn Juts N e win e .. OBl
Diher Hindos ... G
Mulismmadans ... A i e aik S 1
Chamars s e o i - Fe S R el I 1
Ramdasis b i |
E’W'JEIJL"['B- res aeE T wua T T e T W 13
Nomber of honses i A
Do, do, infected - S |
o, plagne cases relnrnod i o T 10, Actual 12
Do, deathes retarned e g 4, Do, 13
Do, recoveries refurmed - e G, Do, G
Tiate of frat case A - o =5 e 1Gth April.
D, do. retnrned o e L0bh May,
Do. decluration of plagone ... e rhe e 10th ddoo
Do, cordoning of village ... s s Mith do.
Do, evacuntion of do. ... s o v 10Lh dou
Do, eommencement of disinfection e % i il Jone.
D-I]. mmplﬁtirﬂﬂ UE 'd.ﬂ.- s " awa win 14ih dl:'
Do, last case “ o v o Shth May.
Do, retwrn to village o ot E " eer L5Lh June.
Dﬂ. mmm-'nl "J' ".'.'l:'l"dm anr amn aek CLL] asm 2]315 IID..
Do, village declared fres of plagoe e e 25th  do.

The first case of plague at Chhokran was Sunder Singh, son of Nihal
g Singh, who was attacked on April Gth; he died on April

i 21st and was burnt, no mention of his illness or death
having been made to the authorities. He had e to Salh Kalan about the
end of Mareh, and bad stayed there mearly a fortnight with his sister, Gulab
Dai, wife of Ganda, Jat, aud on returning to Chhokran had brought back with
him bis sister’s son, Nama, and her two daughters, Nami and Guzari, together

with a widow named Malan,
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There was plague at Salh Kalan while Sunder Singh was there, but not
in Gulab Dai’s house ; she was afterwards attacked and died of the disease as
did her daughter Nami, who veturned to her home with her brother and sister
on April 24th.

Sunder Singh's house i3 marked (1) on the accompanying map : there
were two others living in the house, neither of whom was attacked with plague
nor were any dead rats found here,

The sproad of phagas The following notes refer to the spread of plague
hrough the village. through the village, the figures corresponding with those
on the map.

2. Bnid was attacked on April 2lst and died on April 27th : he had net
eft the villaga por had any one in his honse :
fomr dead rata wersa found m his lowse threa
dayz after his denth : hiz brother, Bhudda, was
attacked here on April 30th,

Dl pata fonmd i govan
|'|I Lhas :uf\!l'lﬁl. .||:||1||l'1.

3. Dead rats were fonnd here on April 19th @ the pationt Basanti threw them
away, and was attacked with plagoe on April 22nd, dying on April 23eh,

4. This is the shop of Saindi, and is pext to 3 : four dead rats were found in
it on April 22nd, and he was attacked on April 25th. His hounse iz ina
different part of the village and is marked 4« on the map.

(]

Thi Iml.inm. Gulabi waz & begzar woman, and is enid to have IJI'L_,",;'Gi fpart
most howses in the village, but nothing definite is known about lher,

&, The Enmilies in this hovse and in 3 are great frionds. The tient Atiri
attended Mehtab Kaore in 3, and washed her elothes ; she also found the
dead rais in 3 and threw them away.

7. The dead rats were fonnd in thia house three days before Basant Singh
was attacked, he was often in G,

g, Mo definite history : house next to 7.

o

A large number of dead rats wers found in this house four or fve days
befara the patient, Hazara, was attacked.

10. Meli attended Atfriin 6, and was attacked a week after first gaing there,

11. Howse mext to de: dend rats seen heve three days before the patient wag
attacked.

12. Hounsze nest io

18. lahar Singh iz a '|:1|nhu.1"lt?.lr of the villare, and had visited many infacted
houses previons to his being attacked.

14, Dauli wez o bheggay and had been into wony infected houses,

(7). TURAN.

Cenaus popitlation (1591} e 299
Roll-call, May 1808 .. w0 e e e e e 183
Ili_“l:lu”' 1-|‘|'i("“:|" Jatz e e T v rum L =t e 119
Mabammadans .. ST
Oihera - SRR 1 ¢
}zunﬂulr ol I|||l,'|i|;5i S anm v o7
T, do,  infected e im “re e 3 G :
T, plagae cases rebarmed e e e ane 4, Aclaal i
ks, deaths returned any yas res e HA Dha, 3
1ha. FeCnveries et mrned ses wrw ans win Q.. 10, 2
[aie of Hist caso : we  Oth Muy,
1. o, velnrmed +33 i Eia R o LT M P
o declacation of plague “ha asn P = e 20th do.
T, ﬁ'l'l'dﬁlﬂi“f-" of 1.'|-|.fl"n"1'. BEd aua ima vun ar3 s o 25Eh i,
[, evaenation of  alo. . “rm aen e S0th  da,
Do, esrmmencement of disinfeetion i AT il e 2od June.
T, nmn"h:th-rl nf o aun T 83 s 12th ila,
Do, last case s we  ZTth lli.}'.
Do, retarn (o villagse wan wen e wen wen e 15th June.
T, wemoval of cordon s aan . . — wen 2ot do.

Do village declaved free of plagn s B0th  do,
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Shankar Devi, the first person attacked with plague at Turan, was a
relative of Gunda, son of Choga, a resident of Chhokran;
he went to see Gunda on April 25th, and found him
suffering from plague.

Shankar Devi was attacked with plague on May 2nd, and his daughter, -
Partapi, fell ill on May Gth.

Ol ikresinfaciod homses Only two other persons were attacked with plague-
which sdjoin one another. in Turan, and their houses adjoin that of the firet case,

Mode of infection.




B.—NAWASHAHR CIRCLE.

THE HKOTES CONCERNING THE FOLLOWIEG TWENTY.ONE VILLAGEE OF THE NAWASHAHR
CIECLE HAVE BEEN SENT US BY BURGEON-CAPTAIN H. SMITH, I. M. 8, WHO SUC-
CEEDED SURGEOR-LIEUTENANT WALTON, I. M. 5, IN¥ MEDICAL CHAEGE

OF THIS AREA.
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(). SHIEOHPUR.

Consos population (15391 ) e S Sas o o : gl
Rall-call e . o o al¥
Muohammuadans (Fakirs) ... o i o S Ao 43 G
Hindos, all elassea ... e e 232
Chamurs ... 118
Ew(:u'u'ﬂ = rem inm saa 1En ane e nen e 1
Nomber of honreg 124

Do, do.  infected e 1 not slated.

Tho, plagne cases vetarned... e v

Do, denths do. ... H o 4]

[BTS FeCOverivs ilo. . o ‘H
Date of first case carly in Decembor 18I

1o, do. vetorned . st Febronry 1588

1. declaration of Plugnn lat do.

Do, cordoming of village .. 15t do.

Mo, evacuadion of do. i Pl il

. commencement of disinfection ... tth do.

[ M. m}mplnli.l.‘:n. of il i o e 2aph Mareh 1268

Mo last case o BT o

o, roturn bo village e Ol Apeil 1808,

ke, pemowal of cordon 3 % A e iy,

S s ik dw

Az already stated, plague probably existed in this village at the beginn-
ing of December or even earlier. On the 28th January, on account of some
rumonrs which weve floating about, a medical officer inspected the village,
From the inguiries he made he found that 9 deaths had taken place since
December 28th, only 5 of which had been entered in the registers. The village
only contained about 500 inhabitants, and the fact that in the past month
there had been so many deaths was in itself very suspicions, and when it
was found that four cases had been coneealed the suspicions were strengthened.
The whole popilation ¢f the village was colleeted in a suitable place outside the
walls and examined, and a full hst of the names according to families made.
The x'iﬂugu was also searched, but nothing definite discovered. However, a
corden was placed round it, and a hospital assistant sent down to make
daily roll-ealls and examine anybody who happencd to get ill. For two
days nothing happened. But on the 3rd day, February lst, 2 Chamars
did not auswer to their vames at the morning roll-eall. They were after-
wards found in their houses suffering from plague, and ihe fact was duly
reported. When the people found that the disease had been discovered they
gave up all further duplicity and brought forward their sick for treatment.
By the evening [3 cases of plague were shown. In one ease a sick man was
bronght out of a cattle-shed where he had been kept locked up for several
days. Afterwards, when the disinfection was being carried out, dead bodies
were found hidden away within the willage walls, aud one wan admitted that
there had been many more deaths in the village before owr arrvival, of which we
had no knowledge. There scems to have been a very systematic attempt
in this village to conceal the existence of the disease, and the attempt was
for a time most successful., But the casualties in consequence were ver
heavy. Not counting the many ecases which oceurred before our arrival,
and of which we have very little definite knowledge, 75 persons were attacked
and 41 died making a percentage of 19 attacked and 82 killed by the disease, *

The people were all got out into camp by the evening of February
9nd, which was quick work, as the hute for them had to be brouglt from
Banga, 10 miles awar by voad,” They were placed in four camps, viz., Segrega-
tion Camp, Hospital Camp, Uealthy Jats’ Camp, and Healthy Chamars’ Camp,
on the south side of the village. The hospital was situated south-east of the
village. Even after the people came out, dropping cases occurred among
them; in consequence of which Dr, Walton had all the clothes and property
in all the camps disinfected.  The result was immediate. The disease stopped,
and with the exception of one dropping case of a man on the disinfecting
staff, who was attacked om March 3rd, no new eases oceurred. The people
returned to their house on April 9th, having spent two months and seven days
in camp.

Plnﬁue was discovered in the village of Shikohpur on the 2nd Februa

when the bospital registers show, that 13 cases were taken out at once. Wi
vegard to the origin of the disease in Shikohpur it was never possible to

[to. willage declared free of plagoe
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.establish sneh relations with the people of the village as to render it poszible
to arrive at the trutl, and this is not to be wondered at as the village lambar«
dars underwent a eriminal prosecution. Such prosecntions establish a peeuliar
reticence in the people, not only of the particularyillage, but in those of other
villages, in giving us information as regards the trne facts concerning the
importation of the diseaze, lest it might bring an official judgment on some vne
for what they regard as a very small offence, if any offence at all. Such is
the reticence of a people, Hindu, Sikh and Musalman, who apart from plague
daily pray for the relense of all prisoners. The ooly thing we could find
was that fully 30 denths oceurred before the village was evacnated. We can
gay with a reasonable smount of certainty that the disease existed in Shikohpur,
from the end of December or the heginning of January at which time the
nearest plague village was 7 or 2 miles off, =0 the question of human agency
in connection with the infeetion docs not admit of doubt. Rats would not be at
all likely to pass all the other villages on the way and piteh on Shikohpur.

(10). SAHLON.

Censne populpdion (1281} ., oo _— e . o s Hed
Haolleeall s v 070 .
Muobammadaps i
Hindus, all classes (chicfly Jats) . Eds
Chamars Yis il Ree e S fE e o 102
Number of houses ... aki 157
1ha, o, infected o Nob stated.
L, plagne enses vetarned i 55 I o 167
1, deaths retoynoed LaE e sma - FEr T4
Tk, FeCOveTies e . a3
Diate of first ease e Taving January 1888
Io, de,  vetsrped e e e s mind February 1208
Ile.  declaration of plazae ory Fe =y e odpd d,
Do, eordaning of villngoe - O da,
P, evacuntion of do. ais S - eer My Marveh 1202,
I:':l. commerrement of dizinfection ., i o Flll .
e 1'l.|'|||]l|.l.'!iull uf tlax o wne e 2dh .-'l'|.l]'i] 18585,
Do, last gase .. e Slst March 1598
[0,  retorn to villnge T e 2h April 1598,
Do, remowal of condon ; o we Sth May 1808

Do, villnge declared free of plagoe .. . Bh  do.

Sablon s some 200 yards from Shikohpur and is on the main line
of traflic. Besides, the Sablon people cultivate Emt'l as tenmants in Shikolpur
and there 1s fl'l’.‘t]ill:l:ll interconrse between them.

Sahlon was discovercd onthe 22nd February at which time it was
found to be infeeted throughout. 1t ix impossible under the same circum-
stances as referred to in Shikohpur to say when the fivst case ocourred. We
ave of opinion from its intensity and from what information we can obtain
that it existedd about a month prior to its discovery. From the factz above
stated there is no room fer docbt bunt that it was infeeted from Bhikohpur,
and that the ageney was human, when we compare rough facts and dates.
There i3 no necessity for a * rat ™ theory here.

(12). KAMAM.

Congas popalation (15521) 1,90
Haollaeall ftd ar asn an e - oy i FA LR
Mabammsadans { Avains) et =55
Himiluz, all classcs (Hajpois] e i s e i o
Chamars oy N ok e P = e e 1&1
Hw:-l:r!u-m Eij
Snlineis - S5 vi +
Number of honzes ., s - = ] o o e G
Lo, do.  infected ek e e s s Not stated
e, plagne cases refnrmed T il
1, et iz refnrned 45
1o recoveries refaraed L. o o G
Diate of first case s 0th February |08,
I, da,  returned = i i n Hith do,
Do, decluoention of plagne .. ol e 2ith do,
Do, eordoning of village ea i ] e 2ich o,
Ihe, evacnnlion of do. e co — . Geh March 1508,
Do, eommencement of disinfection ... 0 I'"mh  do.
1w 1'||1||||n||_-riu|| of ilex, g et i Hth _|'||_|||_-="| 1508,
Do, last ease i e Slet March 1698,
Do, return to village - e 4th May 1808,

o, remmoval of cordon T ot P e 14th o,
o, villnge declared free of plagoe Idik  do.
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The first case of plague in this village was a Chamar, named Ramu,
who died on February 22nd. It is not known how he contracted the disease.
When the village was inspected by the Medieal Officer on Februavy 26th, 4 cases
of plagne were found in two houses; one a Dblacksmith’s honze and the
other n Brahmin's. OF these, the blacksmith's secem to have been first affected,
Nikala, son of Narvain Singh, had been ill five days, and Wazir Singh’s wife the
same time. Nibali, wife of Bashambar, was attacked two days later, but was
already dead when the inspecting officer arvived.  Her body was examined and
found to present sigos of plague. Amin, a Brahmin, was not the first person
attacked, but his cage is interesting.  He was willingly shewn up to Dr. David-
son by the lambardars on February 27th. e was a shop-keeper whose home
was in Kamam, but he carveied on business with his brother Jeorn in Kavnana.
He iz said by the lambardarzs of Kamam to have spent some two or three
weeks in Shikohpur and later on in the adjoining village of Sahlon, dealing in
sugar-cane juice. Salilon is a central place for the neighbouring villages to get
their sugar-cane juice expressed : Janoary and February being the season for
such work. On leaving Sahlon apparently about the 17th February, possibly on
business, and possibly on discovering that plague existed there (which was not
officially known till 22nd February) Amin went off to Kamam, stuyed there a
day or two, and then went on to his shop in Karnana. He stayed in
Karnana a few days with his brother Jeora, and then went back to Kamam
saying he felt ill. 'I'his seems to have Dbeen on the 24th February. On the
27th, the lambardars showed Amin to Dr. Davidson, who decided that he was -
suffering from plague. 'I'be following facts are interesting concerning Amin's
family :—0On the 2ud Mareh Dr. Davidson found in Karpana that Amin's
brother and partner—Jeora—was ill with plague. Ile was sent to Kamam
hospital and bis house disinfected with phenyle and locked up, Karnana being
kept under observation and no fresh cases having occured, was declared free
after some weeks. Plague was re-discovered on the Gth April.

(15). KATHARON.

Census popalation (15315 i s il o s e 10620
- Haoll-call i e o e e =3
Mubammadans 182
Hindus (Juts) o G153
Chamars &= s B 173
Bwaepers 13
Nomber of honzes i o i e LA
I, do.  infectod o Kot slated.
Tle. plague enses retorned s a3
Do deaths retarned o “h e S e 29
Do. recoveries refurned e e 1G
Date of frst case ... we Dhurving Jannary 1853
Th. do.  retarned o e A e wee sk March 1593,
Ito.  declaration of plagoe ... S -1 1 din
. ecordoniog of village .., can P | do.
D, evacoation of  do ung P ana ann e Ukth i,
o, commencement of dizmfection e olst  do.
s, |:"'r_|1|||-l|~I:i1'-r| of o T oo L -1 Hll}" 1808,
Ite.  last case anr wen MGth April 1B5E,
o, retarm to village asr . .o 1Sth May 1505
Do, removal of cordon e A -3 P v th da.
o, village declared frec of plagne e 2E4h do

In thiz village as in Kamam the lambardars behaved very decently
throughout. I'he first case owned to by them is that of Bora, son of Wazira,
a teli, who recovered aliout the 24th or 25th February.

The chankidar’s book, however, shows that Mussammat Asu, wife of
Wazira, teli, died on tte 2nd Febroary. This, 2nd of February is, I
take it, approximate, as chankidar’s registers are not filled up daily, but in
spurts, =0 that dates are a good deal of gpuess work. It is very likely from
the facts that thiz woman died of plague and not from another direase as
the chaukidar's register shows, and I think, | am justified in assuming such
from the following facts :(—

One Uttam Ringh, son of Sahib Singh, of Shikohpur, went to Jullun-
dur before Shikohpur was cordoned on business, i.e,, before the 2nd February.
He came back on Febroary the 2nd, to fimd it cordoned, and not being ah{a-
to get iuto Shikolpur went to stay at Katharou, aund slept in the house of
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this very Wazira. Next day he went again to Shikebpur avd got permission
to go in, and as is borne out by the hospital register, got ill by the 4th
February and went into hospital, after having been away at Jullundur for
some days and on his return throngh Wazira's house into the approximately
infected camp of Shikohpur. I think it is fairly conclusive from the dates
and facts that he got the infection in Wazira's house on the 2nd February, and
that Wazira's wife, Asu, died of plague,

Az to how Wazira's house became infected, I think it is substantially
conclusive. It iz eustomary here for telis to clean cotton for the zamindars,
and Wazira was the most farrous cleaner about here, and did a large business
with Shikohpur. Throughout January plague was raging in Shikohpur official-
Iy unknown, and all that time the Shikohpur Jat women were taking cotton to
be cleaned to Waziras house in Katharon,  From these facts, I think it is fairly
conclusive that Asu, Wazira's wife, got plague from the Shikohpur customers.

The =econd case was that of Wazira’s son, and the next two occurred in
the houses of two Kajputs adjoining that of Wazira's, and from this it is
gpread over the village.

Plague was officially recognized in Katharon on the 2ud March.
Nore.—When the Medieal Oficer went to Shikohpur on January 28th he heard
I-h!h{;)]ﬂgllﬂ existed in both Katharon and Sahlon ; bat conld not get any details which
would coable him to find the cases. The disease was therefora probably in beth
these villages at an eaglier date than smated above, (O, H. J.).

(16). EARNANA,

Cenzns population (1531) aie 1.32=
Holluwll 1,436
Muhammadans & i &0
Hindus, all elnsscs o E57
Chamars and Ramdasis ... SE gz S o e N it HH
Sweepers .. wn e wue i i
Mumber of liousos ... s ud
do,  infeetod o i
Ty, plagne cases rermrned prey i 1
g, deaths ret2rned ok T 1 .
Tho. recoverics reinrned ... o o
Diate of Brst case oy 22th Febreoary 1505
Lh, do.  returned ans . iva 2nd March 1392,
.I.:lu. Jl‘:tilll'ulilrlh of ]:rlag (H] fag e e ‘.:!:tl.:l o,
Do cwxdoning of village T Znd do.

I:Fu. l'vm-.llali,l:ul. af  do. Hl'l'. evacnated

Do,  commencement of disinfection ¥es gis 1%ch Mareh 1s4=,
Do, completion of do. i we 20th do.
Ihe, last coso o = il da,
o,  return to villoge i awi . 20th do.
]:hl, hlllll.'ﬂ':l.] uf cordon FE1 SN EL a :.'.'HI!!: iin
Do.  willage declared free of plagne 20l do.

Purther infection (No. 45). -

Date of declumtion af plagae i e i Geh April 1593,
o, cordoning of village .. s Gl de.
e evacuation of do. Tth di

12th Muay 1893,
2k lich June 1595,
T ded May 1398,

I¥e, eommencement of disinfection g
Do completion of o, s i
Do last ease ... .

Do, retarn to village b see s 1lth June 1392 .
o, pemoval of eordan H i o ay H T doy, b
o, village declaved free ... e Zdnd do,

The first ease in Karnana was diseovered on the 2nd March
and details of it are given above in connsetion with Kamam. [ think
there iz absolutely no doubt that this was the first case. After the ia-
fected house had been disinfect=d and the village kept under observation
for a few weeks, it was declared free.  On the Gth April, it was
found fo be again infected. We could not get oub any information in eon-
nection with this so-called re-infection until the villagers gob inlo a mors happy
mond after their return to their houses, They were, while in camp, wmost
obstructive in a passive way, and most relnctant in giving information of any
kind., After their return to their houses it teanspired that shortly after the man
Jeora was removed and lis hovse had been disinfected and ]-l'H.'i-it'l;i_-up, P girl in
the next house got ill : she recovered.  Next followed Mussammat Utmi, wifo of
Suba, Mabton and Mussammat Premi, wife of Halla, Labore. These peoplo’s
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houses were adjoining one another, as well as that of Jeora. The next o
fall ill were their neighbours Mussammats Gujri and Ishiri, and Sada Singh,
and then Nibal, the Brahmin. Until the return of the village, the Karnana
people concealed all the above cases.

When the Brahmin got ill, the people of the village romanced a good
deal as to where he might have got infected, but we could put no credence
in thig, as he was recognized on the Gth ; and between the 6th and 9th, 16 cases
were taken ont, so that it was certain there must have been other cases before
him. Tt is plain that the first case was steadily followed by the others which
were concealed.  1f we had aceepted—as we were very near having to do—the
romaneing abont the infection of the Brabmin, there would have been very fine
scope for a “rat theory.”

Nore.—Dr, Bmith does not show how the infection spread from Jeora's honse to

those surrounding it, after he had left the locality and the hovse had been locked up.
May not thiz have been due to rats T (C. H. J.)

(20). LODHIPUR.

Cengus population (1881) e - e T 1,165
Roll-call o i La 1,253
Mehommmadans {Arains) s s et e o EG
Hinduas, all clases o i 274
Chamnra u- i o 150
EWeCpsTS ar rea T vua anw 1ma are g :]
Number of honses 295
Do, do.  infected ... . =i P i Not stnbed,
o, plagne cases relurned St e e - Fo 0
I, deaths rotorned i3
Tho. FUCOTErIes retnrned 1G
Date of fivst case 14t Febrpary 1298
Da. do.  pelurned e ey e Tils March 1898,
o, declaration of plagne = ik o fth do.
Ito.  eordoning of willage ... i Tth ilo.
o, eenenation of do ... e i s Il -~ do.
I, commencement of dizinfection g i ki I i
Do, eompletion of da. s et fth May 1808
1%,  last case o 15th April 1288
Ito.  retarn to village Lith Moy 1502,
Do, removal of cordon B e s 24k i
Do.  willage declaved free of plague . 2ith  de

The lambardars of this village behaved excellently, and ultimately
gssisted us in tracing the origin of the diseaze. Plague was reported on
the Gth Mareh, when 3 cases and 1 death were found to have oceurred.
The lambardars recently stated that about the beginning of February,
Achbru, gon of Taba, went to Karnal in the Hoshiarpore District, to visit his
maternal grandmother, Mussammat Hesan, On his way back from Karnal he
stopped in the village of Simul Mazara, at the house of one Saon, Chamar, the
brother-in-law of the father-in-law of Achbru's unele—Hira—and in whoze house
—Saon’s—plagne is said to have existed at the time. Plague, I understand,
existed in Simul Mazara for a considerable time before it was officially
recoguised.  Achhim after staying for the night in Simul Mazara returned
to Lodhipur, and about two days after his return, I believe, plague was
discovered in Simul Mazara, and it was cordoned. We are given to under-
stand from the Lodbipur people that Achihra got ill about the middle of Febe
ruary. The cordoning of Simul Mazara was about that date. The disease
sz_-.;rcaﬂ amongst the Chamars from this ceutre and from a couple of infected
Chamar children 13 =aid to have infected the first Jat—the child of Fazia,
who had been playing about with them just before they gotill. From this latter
centre the disease alse spread. There is here a fairly conclusive evidence
of human agency.

(22). MAHRAMPUR.

(Cengns populoiion (1801} o T £31
Hall-eall = o s El4
Muohpmmadans ... o i
Hindus, all clas=es s s 504
Chamars and Ramdnsis ... o 6
Namber of honses £ S L ais e 155
Do, ao. infected o o Not statod.
Iho.  pligue cases retorned e a5 s T
b, d{"athﬂ NWFI'IH]- sss anm ais ks naw anm : Hﬂ

D, recoveries returned ... u @3
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Date of first case ... bt o L wea Ttk March 1598
[} do.  retarned 3 2 e Dih do.

Da. declaration of plague ... - T dh  de.

Do. cordoning of village iie Eoae i s 8th  do.

Do, evacuation of do. e — e lith  de.

Do, commencement of disinfection .. i 19th April 1868
o, completion of do. wae 19th May 15404,
Do, lust €886 ...  wee aee e aes e S0th April 18DE,
Do, retorn to village ... ... oo e s Slat Muy 1598,
1}, removal of cordon = e dlat da.

Iro.  village declared fres of ]:J;.gue :.+ Slst do.

The first man to get ill was Ram Singl, son of Dial Singh, a tarkhan,
It is generally admitted that he was in the habit of going into Sahlon, the
neighbouring village, in which plague was rife at that time. He is said to
have brought clothes out of Bablon belonging to a Sadbu, named Kalin Das.
In Mahrampur two Sahdus, mamed Kahn Das and Kishen Das, bave a home
in common. When plague broke out in Shikohpur and in Sablon lJater on, the
latter village determined on a solemn reading of the Granth to avert the evil.
Kahn Das was asked to act as reader and he went to Sahlon and after
performing the religious rites stayed a while longer in the village. Kahn Das
amongst other things received, as is customary, for performing pailis, many
presents of clothes from the relatives of the deceased in whose memory the
th is performed. The Ram Singh above mentioned, a pupil of Kishen
as, is said to have broken the Sahlon cordon in order to sec a relative
named Hira SBingh who lived in Sahlon. Kishen Das, brother of Kabn
Das, was at this time cceupying an out-bouse of Ram Singh for the purpose of
performing a path for a neighbour of Ram Singh. Ram Singh iz said to have
at this time gone to Sablon—Dbreaking the cordon—mixed with the people
and brought back the cloth which Kahn Singh had got for performing the
ceremonies in Sablon to the bome of the Sadbus whose popil he was. Sahlon
at that time was baving six or seven attacks of plague daily. From Ram
Singh's house the disease spread over the village in a wandering fashion.
It was turned into camp early before the disease had tiwe to fasten on
any quarter in a wholesale fashion. I think this is again fairly conclusive
evidence of human agency.

(32). MAHMUDPUR.

Cennua popu It 1om ‘:159‘!} Fau i T .. e At 411
Roll-enll ... wri 253 s e . ras aus i andg
Mahammadans {Jute) ... e sen aua e e e 331
Hiadas all elasses i s e aia 2aa T T 2
Clasmnra e o ius ah #ea s vas e 7l
Iﬁ'llhtlr{"r of hooses nme wwa ane (21 ana wn arm ]
o, A, infeeted =i s Kob glated,
ko, apgee cases returned . o4
. rll.u.-:'u.thr- returned ... arn . 14
I, recoveries veturned, .. ane 8
Date of first cuse e o e - ais we  dth March 1508
¥, do.  retorned .. aes oo oond do,
. declaration of pluygoe iy e o PP T do
I R, mhrdnn'inp; af '|.'i":t_~,§l.' - e I E dao.
I,  evaenntion of do, " an s e Z4th il
Do,  commencement of disinfectior i wee 2lat Apnil 1398,
1, rnmpl{ﬁli,uu, of . A o e SBth May 1895,
Do, Inst ense e 13th April 1598,
[he.  petorn to village e WD May 1808
. removal of condon e e . e Sh o June 1808,
1o, vi”:nj.;'l.-. |:|.|_-q"|:|1'¢d free of ]lI:IE:Eo i i e Pth o,

The lambardars did their utmost to concenl the disease and weare
snccessful in doing so for some time. Instructions were issued for a eriminal
I“-:Mcution for them, which was 51|1|S|3~qm!t||1:|.' nh:m{lcmﬁlt]. It has, as a conse-
gquence, been extremely dilienlt to get any trace of the icfection of this village.

'hey were opposed to our interference from beginming to end and the idea of
the eriminal prosecution having been abandoned was still doubtful to them,
however much we endeavoured to persuade them. Being utterly powerless to
get any information from them direct or throngh our mative staff, we got the
lambardar of a friendly village to try and elicit the information for us in
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an unsuspecting way. He found out that one Ganga Ram, who died, was the
first case and that Le had contracted the disease from Sablon, where he
bad been to see his friend Bela Singh on hearing that his family was ill.
inat Ram Hingh was the first ease is fairly evident from the following
acts :—

On the 16th March funeral meats were seen at the door of Ganga Ram’s
house by the British Officers then making a search for plague cases. These
meats normally I understand remain out for from four to seven days, thongh
they may remain out as long as thirteen days. I think it is fairly evident
that tianga Ram died between the 11th and 16th.* ‘I'he friendly lambardar
found out that a case was hidden amongst the crops when the British Officers
made another search. This case was Mussammat KHajji, a member of Ganga
Ram’s household, and that about the 20th Ganga Ram’s wife died of plague
in Mazara Nauabad. On the 22nd nearly all the cases were in houses
adjoining that of Ganga Ram. The above facts elicited by the friendly
lambardar independently, when compared with the hospital register of
Sablon in which plague had been raging for over a month at the time,
is fairly conclusive. Neither the friendly lambardar nor the Mabmudpur

people were at all likely to have any thing approachirg correct dates of cases in
sallon.

The Sahlon hospital register shows that the wife and davghter of |

the Bela Singh with whom Ganga Ram was said to have gone to condole
in Bahlon when his family became 11l—Muszammat Gujriand Puru—died on the
Oth March and that Bela Singh's brother died on the 5th March and that
Bela Singh himself died on the 6th March. As above stated, Ganga Ram
must have died himself between the 11th and 16th, We can find no room
for the concoction of this story from spite. It is, I think, conclusive evidence
of human agency,

#* Nore.=—From information received from Mazara Nauabad, to which Fiihgﬂ Gapga
Bam's wife ed, we found that he died on March 4th (vide page 54). (U H, J.).

(34). MUSAPUR.

Censnus Fn]mhﬁnn {1E500% ] P 1 T W 1 73]
I{ﬂ] I-l.'l.L]I e any e - T saE wEn ank ].:Il‘j'
Muahammadans e wus e e wen s e 582
Hindos all clnazes (Jaba) EG2
Chamars and Ramdasis e i - 2in S S e
EWN'FII'I'I P I . iE I T AR A 19
Namber of honses e i < o s i e A00
The, do, infected s Not stated.
Tia. plizoe cases rotorned e o 32
[0S denths retorned wis e wen " LS
D recoveries 1eturned .. win s 0
Dinde of Grst case ... e s s 18th March 180E
1o, da. retirme (1] was wan wan 25th do,
Do,  decluration of plagne .. Van ies wis El_ﬁlil i,
D, cordont ng of l'il]agn e am anm nan 25th o,
e, evacuation of village ... e sk T 2ith da.
Do, commencement of disinfection e - 19th April 1508,
fto. completion of do. 27th Muy 1808
Da. last cnse o o g o wss tih da,
T, return Lo ‘i“ﬂﬁc naw wes Ber =an 23!-"' d‘ﬂ-
Do, removal of corden Eil June 1898

Do. willlage declared free of plagoe s we Bth  do

Plague was first discovered in  Musapar on the 21st March
officially. By the 23rd, 5 deaths had occurred. The first case was that
of Rora, gon of Massa, Chamar, who must have got ill on or about the 18th
March. We find that Rora had business transactions and friendly relations
with Jhandoo, son of Manga, a wca]t-l:{ trading Chamar of Lodipur. The
Musapur people make no secret of it that Rora used to go to Lodipur
to see this man, and the Lodipur people, who are a most reticent
lot, say that they met *“on the boundary.” Jhandoo got ill in Lodipur
on the Sth of March and his wife and son got ill on the 12th March.
1 think that there is no doubt that the infection of Musapur was thus
acquired,
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(33). SODHIAN.

Cengua papelation (1831) fo o i 201
Haoll-eall sis 328
Muohammadans ais e . 27
Rindos, all classes S i il Fo 212
Chemars and Kamdasis o i D
Nuomber of honses i - [ “es o
Do, do. infected ... s i o wor Mot pinted.
Lro plagne enses returned ... s 2
I, deaths retarsed ., ey aia 13
Iio. recoverics retarned b=
Date of first case Sheh March 1898,
D, do.  retarned Zieh do,
['o.  declaration of plague “r e Sfkbh  do
Ile. cordoning of village ... 20¢h dao.
Do, evacoation of do. ... Z0th dn.
Do, commencoment of 1|ir-i||l1~ﬂii¢-u ave cre HiLh J]‘iril 18,
Ilo. eompletion of dao. st May 1808,
o, last ease i 24eh Apnil 1892,
e, roturn to village - . . sur lsk Jone 1E0E
Iha, pemoval of copdon . 1ith do.
Do, willage declaved free of plagoe : 1hil o

Plagne was discovered in Sodhian on the 28th of March officially.
There is little doubt that Jodh Singh, son of Kizhen Singh, was the
first case. A few days before he got ill, he had ecarried in his cart
the lnggage of a police gnard from Kamam to Mehl Gahla, an infected
village. The police guard was from Ludhiana, and Jodh Singh had himself
gerved for some time in the Ludhiana police. MHis cart had been used on
more than one ocecasion to carry police luggage. Having been a policeman
himself, it 15 =aid that the police allowed him to go into the village of Mehl
Gahla to see some friends and get bhusa for his bullocks. From Mehl Gahla
he went to Banga for his pay and from there he was sent to Shikobpur for
it. This took about three days, after which be returned to bis home and got
ill next day, the 26th Mareh, The Sodhian people, when they saw he had
plague, reported the fact. In this caze the proof of actual personal contact with
plagne infected peopleis wanting, thongh from the facts stated and from the
resnlts, I thiok, the presumption that such was the case is 2 very rational one.

(44). CHAHLAXN.

Censne I'mplth.lil:ll't {19!1] )] =P o St {eH Fe a3
Roll-eall . S99
Muhammadans ... ais res - 34
Hindaos, all clesses a5 421
Chamars A5 i S 713 ana - h e e
Nuomber of honges s 15
ko, o, infected ... i T i i Not stated,
LN agne cases retarnod e
o, deaths retorned .. atn 15
o, recoverics reluyned e - 11
INate of firstk case ak e 5L . i st March 1808
Da. do. retarned .. sea wis Gth Apeil 180s,
Do, declaration of plague o we  Gth do,
hy.  condomng of village .. i S i Gel da.
o, evacoation of ilin, - o waw s fith i,
Do, eommeneement of disinfection wee Oth May 1E9E,
o, |;,'|;|'||1P|.|,-Li|:||| of . - aan aun Ist June 1808,
Do, last case . Izt May 1289g.
Do, return to villag L Ond June 180,
13, vemoval of cordon Sl o i oo 12th da.
1o,  willage declared free of plago e 12th  do.

Plagne was officially discovered in Chablan on Gth April. But
by that time it had got a firm hold on the village, as on the Gth, 6 cases
more were diseovered. The first person to fall ill was, according to the villagers,
a Gujri woman, Churi by name. About the same time they say her son
Nabia got ill, and after him two other Gujri women, Gajon and Jindoon, who
lived in the next nc:ighl‘ﬂlll'ing house. The next to fall ill was a Chamari named
Muzsammat Sultani, whose house was adjoining that of Gajon and Jindoon. Mus.
aammat Atri, a Jati, next-door neighbour to Nabia, above-mentioned. Chalilan
is about 400 yards from Kamam and the Chahlan and Kamam people cultivate
within one another’s village boundary. We find that Umbia was really the
first case and his mother Churi, the second, both dying about the 1st or 2nd
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of April. Nabia used to graze goats on land on the Chablan-Kamam boundary.
Towards the end of Mareh, before the disease was extinct in Kamam, the
Kamam people celebrated a niaz and Nabia, a fellow-Mussulman, slipped over
the boundary to share in the feast. He brought back some of the food for
the members of his household who did not venture across the cordon line, I
think it is rational to infer that Nabia thus introduced the dizease from Eamam.
The people of Chablan behaved well.

(47). AUR.
cfu!uﬂ- F"l.lll.a' iﬂn {Iml] e wew ans rer e ame aae E-al.iu
Rall-eal it e DG02
Mubammodons, chicfly Arsins and Rawals cre oo o 1,368
Hindus, all classes, chiclly Brohming and KEhalris e 1007
Chameras apnd Ramdasis A o i i 188
Bwoopors o e e ot o a8
H“"nb{'l' 'L‘-‘i |ID:1$[‘3 aen wew wwa sim wa ane e aum 'Elgi
0. do.  infected ... o P = FiE 1
Do, lmzue eases returned .. . ane s 1
Do, eaths returned .. e = o 1]
Do, recoverics returned o 1

Date of first cnse ) . . , .'..|!T;ﬂ,l:|-itl-155'8.
Do, do. returned ... it e ves Wbh da.

o, declaration of plaguse wx 1th iy,

Do, eordoning of village ... oo s i s fth de.

Do, evacnation do. ... vee Mok evocuated.

Do, commencement of disinfection .. e wes 15th April 1898,

o, completion of da. e L0EE doe

Do, - last rasze i e do.

Do, ritorn to village .. ai

Do, vemoval of cordon ... o o ey ] da,

Ito. village deelared free of plagne .. T do.

lu.’.-'uuu.r:uwrrq:nnﬂ nf:i'ﬁln;'n’p (.i,ll'ﬁ. ';:i},

Date of declavation of plague el e e e 23nl July 1805,
Number of cases % = 4
Deaths !
Hecoveries e . 4 +
|:|frq:!4ﬂ] Ilul.'n’-d'sh H

Date of cordoning of \:iilnge 2 S = R July 1585,
Eeacostion of village sis o o Lith Apgrust 1808,

Commencement of dizinfection s 1lth  do.
Completion of do. o ws  a  Bth September 1856,
Linat =ase — it e 24th July 1835
TRetura te village o o A o i wee MOLL September 1808,
Yillage declored frec .., i e . ith do.

There was one case in Aur on the 6th of April. It was shown
up at once. The inmate oceupied one of two houses which constituted an
isolated block. Both hooses were evacuated, disinfected, unreofed, lime-washed
and allowed to remain empty for the usual time. No forther case occurred
in Aur. Aur was some miles from any infected wvillage with many villages
between. Under such circumstances few things are more certain than that the
infection was brought there by human ageney. Dr. Wilkinson found four more
cases of plague on July 23rd, after which the whole village was evacuated and
disinfected.

(4B} MALPUR,

Censos popalation (1851) T
toll-call Fi 554
Mulnmmadians A o e 47
Hindos, all classes, chiefly Juts .x. S e G bkt ]
Chamars and Ramdasiz ... i 142
Bweepers o s e 1]
Number of houses 117
Do, do. infected ane o 4+
[ha. plague cases retnrned e v b
Lho. denths retorned i i s 7
Iho. revoverics retarmed L. A = 0 e 2
Date of first caze T e we  Unknown.

Do. e POMMIM ol v e e e s DER Al 180!
Do, declaration of plague Sth do,

Do, cordoning of village s in . . =i Dth di.
Do, evacuation of '|.'i|.||'|.|'.ru_~ - e e e ot Sth 'dﬂ\-
I}e, commencement of disinfestion e 2l do.
L. completion of dn. i) v Zind May 1898
Do, last case A - 1Tth April 1808
. return to villoge e e o 23rd May 1298,
Do. remaval of cordon e s aen Sod June LE0E.

Do. village declared free of p'I.::gue i e e 2od  do
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Malpur is about 200 yards from Mahrampur. Plague in Malpur
was diseovered early, there being but 9 cases in all. They went into camp on
the 9th April. All we can find out about this village concerning the first case
ig that the patient’s husband was a frequent visitor to Mahrampur across
the cordon, and that plague cases were ocenrring at the timein Mabrampur
camp. The only instance in this cirele in which there is any evideuce of rats
wandering outside the wall: of the village is the following :—The Chamar
Camp was outside the village close to the walls of their own ql.mrh:r The well
which they were using was under the wall of their own quarter and outside the
village. They quumﬂml that another well might be given to them as they
bad observed a number of rats running about the well ml{i that they ultimately
plunged into the well and were drowned. Thiz is ne evidence of migration,
Rats drink water as other animals do, while in health, These rats were

resumably in the feverish stage of the disease previons to the outset of

elivicm, and like all animalz in this stage of any fever, they were intensely
thirsty and went to the well they were accustomed to go to for water. Rats
usually go oul to deink at night, but the stress of the feverish thirst may
hawve impelled them to go in the day time in this instance. That they jumped
into the well T think admits of doubt ; but if they did, it can only be inferred
that they were determined to allay their thirst at any cost. This incident is
no evidence of migration.

(50). HANSARON.

Cenans mpu!atum [l?‘ﬂl} P G54
Rall-oal . 657
Muohammadans
Hindasz, all elaszes, ehie HJ’ Tala £ H s e i 484
Chamars and Ramdasis 162
Sworpers p i | H
Number of llir“ﬁl..ﬁ it [ = b FF i = 155
Dir. do.  dnfected B voe Motk eiaded.
Do. plague cases retarned 40
Do, deathe retnrned a3
s, recoveries returned .. 17
Date of first case ... 14ih Marole 18038,
Da. do.  returmoed

D, deeleration of plagee
I}U. LA Li‘".'lll'l"' ﬂr v I] hl.“‘_
Do, ovacostion of village

o, commencenent of ullmnﬁﬂum

T, o pled o of .

P, last eaze

[her, return o 1.1[].1;.;:,

o, removal of cordon =

o, villmg ge declared free n'F 'Fl-l'lgl'l-ﬂ

Lith April 1848,
13th o,

13th da,

15th o,

4th May 1898,
ﬂ-l-lEl |;|_|_1l

2sr April 1898,
25th May 1808,
dth Jone |EOE
4th o

We find that the first case in Hansaron was one Gonda who was
taken out on the 14th March and who recovered. After a strong attempt to
conceal matters the old nwi of Hansarvon let oot that this was the real first
cage, The Hansaron pm:l:rl-u then fl*{lui:" admitted that he had been nto
Eatharon which waz cor l'lmlr'd, watching his erops which were situated within
the Katharon ]':lmlllﬂmy ana that he Iizw{l to associate there with one Bube
Khan, a Rajput, whose land adjoined his, and tha’, when Bube Kban became
ill of plague be went to see him. Bube Khan was admitted into the Katharon
hospital on the 7th April.  Everything considered, I think the evidence is
fairly presumptive of human agency.

{60). RASULPUR.

Censns |m'|_n|!-bliur- (1801} 36
Holl-eall 716
Muhammaduns, {‘llli ﬂj -]FI'E - S8
Hindns 26
Chamirs = 158
Sweepers . 4
Sahnzis a | [1]
Number of Imll:.-ltn s 146
e i i feated i Nol sbated,
I, plagne cases retarmed £ 42
¥, deaths returned . on
Do, recoveries refurned A 17
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Dute of first casc o o o e ot L0ih April 1898,
D o, returned ... Z2nd  do,
Do, decluration of plagne = e e S S2ad  do.
The, eordoning of village o e S2nd  do.
e evaeuntion of do, Er = Z5s ke Hith  de.
Do, commencement af disinfection S —r S 15th ]'-illj (L
Do, eompletion of o, Tth June 1E3E
e lnst case == L e o il o Tih .H:l_‘r' 1262,
Do, refnrm to villago Sth June 1885
by, removal of cordan ey e — = 18th o,
M. willage declnred free of plague T = e 18th e,

Plague was discovered in Rasulpar on 21st  April.  The first
man to get i1l waz Indar, son of Buta, on the 10th April. About the
time that Chahlan was cordoned, viz., 6th April—Munshi and Sunder, sons of
Kaka of Chahlan, went to Rasulpur and put np for the might with Indar
above mentioned. At thar time a member of the 2ame louzehold az Munghi
and Sunder wasill. His name was Achrn.  The whole of Indar’s houschold
contracted the disease and from them it spread over the village in an erratic
fashion, affecting but one Chamar—a woman who was acting as hakim in
treating the cases. This erratic fashion is to be explained by the fact that
the village corn-grinding mill was in the compound or court-vard into which
Indar's lLionse opened, snd that by the custom of the village Chamars are
debarred by ecaste rules from using the village mill, wheress it is a
general meeting place for the Jats. The evidence of imtroduction ioto the
village iz fairly conclusive of human agency and the evidence is conclusive
that, as compared with ruts, human agency is the means of spread of the disease
within the village.

The villagers say that there were abont 40 cases of plague there between
December and the time when the ontbreak was recognised, with only 3 deaths,
and that such fine resuliz were due to the trentment of a Chamari hakim who
had seen plnguv i some of the other vi"a;gl's. She bersclf ol il and died of the
dizease in Rasulpur. She claimed that she could only succeed in cases if =he
got them the moment fever set in, There ave a few people in Rasulpur whom
alie searified. ;‘\53111]11:1g that she searified every fever case over the usual
bubonic rerions it is mot to be wondered st that her recoveries were so numerous,
as until early in April, | am convineed, that there was no plague in the village
and that she ha? earned her E'[eputntiun because she searmfied every ease of
ordinary fever she came ncross.  After careful investigation, I state this opinion,
as unless the facts are known, a wrong impression may be formed which may be
mitde much of elzewhere.

{(29). FIRAGPUR.

Census popalntion (1831) aes ana vee Ean N 454
Roll-cell T 15
Mu][:|n|_1|:|‘|l:l:h|'|i_ E]!il'“b" Hﬂjl'l'”-l“ e waw aan man i 3?';
Hindus, nll classes o sun o ]
Chamara .. e e sam . : a4
Nomber of honses A 5 A E S A Eo LLAE
Do, do.  infectod K= o - T . .. Mot stated.
T plagne cnses returned ... e e i =
Do, deatlhs retarned il
hir. recovories retnrned o St AT s
Paie of Rrst case o ik U nknows.
Tha. dlis. refarned o o o s 2lst April 1898,
Tha, declaration of ’J]EE-IJ.I'.‘! s unm an s 21 st [11es
Do.  cordoning of vellnps = T 4, e 2=tk iler
Do, CYRCaALL0N of do. i sim dum Fid 15k }[HJ’ 1895,
Do, eommencement of disinfeetion v - o 15k .
Do completion ol ilis, 129l Jone 1898,
Do lnst oase Llth  May 1593
Do, retnrmn to villags T e - s oo I4th Jane LS0E
Do,  rvemoval of eordon ... 25ch da.
Do, village declared frea of plagoe 2hth chi,

Plagne was officially discovered in Piragpur on the 2lst April.
The people of this village behaved very badly., There were over 40
deathis before the inhabitants were turned out. They bave been all along
and stili are in dread of criminal prosecutions for designedly concealing
the disease and for refusing fo goout into camp. So that all our efforts up
to the present to get information as to the introduclion of the diseasze into
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this village has been fraitless. [t may be obtained some day, if any one takes
the trouble to investigate it. But, considering that we have so much exact
information anbout other villages, it seems hardly necessary.

(8). KARIHA.

Censns |||;|'|:'|.li|.'|u (1851} ek ipr 1 e = e 184=
Rall-cal i Ha 18446
Muhammadans, chiely ]lujpﬂ:l.ﬂ s e oo e St s 1407
Hindus, all elasses 141
Chamars ... : ik
Bweopers . 7z
Number of honses ... E ]
Do, da.  infected e Mot statod
D, plague ensos re Enrned i ok e e ) 195
T, deaths robarmed S e an e i e 142
[ recoverios robuened L., 5
Diake of first casc e Sbh April 1898
o, i, reburned A ey s = e ML do,
Do, declarntion of plagne .., e 20th do,
e, cordoning of village oo -r - e - 111 i,
o, evacuation of do. 5 : i e 4th Moy 1308,

sement of disinfection e SELL de,

This, comnme

Da.  completion of iir, e 4 e v 16tk June 1508,
L. st casc i e s ins i% s 4l do,
Ik, retmrs to village W o o s e 191N ilis,
Do, removal of sordon o . : JEth  Jely ERGE
Do. village declared free of plague ve  12th  do.

Plagne was diseovered in Kariha on the 19th April.  The
people of this wvillage vefused to go into ecamp until the 30th April,
and were not all completely ont until the Srd May.  The approsimate number
of deaths before the village torned out were 126, Of the 69 cases admitted
into hnspltni only 12 died, Thiz 13 due to the faet that within the first few
days after gﬁi::g into camp l'I1H.T:II'I:1*-= of 60 of theze eases were weaded out, and
most of them had already passedthe erisis. I have very grave doubts tlat
the 126 deaths reeovded before the village turned ot into eamp inelude the total
death-rate within the village, That the ecases, upward of 60 weeded out of
camp within few a days after the village turned ont, ropresent practically all the
survivors of the cutbreak in the village prior to the date when they turned ont,
is ag near an approach to certainty as any fact of this kind ean be. Tam confident
a patient does no get well of plague inoa day.  When eareful inzpection of the
CLll] Wis carried out, if was an :II'IIFI'U:'H’!EI te the im]mﬂr:ihln for I1::!i1l1ll5‘- m the
em-l_f staga of rocovery from sich a dizease to EEEAPE obaervation, and as we hiave
ascertained that the first case was on the 3th April the eases which recover-
ed must have been q-!uh' in the [‘:‘ll‘l:.‘:il:lg'-? of recovery when the ".‘i“ngn
turned out into eamp. It is extremely unlikely that the disease, which
had claimed so many vietims in so short a time, shenld have naturally
exhausted 11aell h+-.' tlie time tho L'i't]:-gv wns  tarned out  into camp. g
But after evacuation the epidemie quickly subsided, and this quick termination,
1 think, musl e atteibated to the benefieial offects of the evaeuntion.
In thiz village there are five factions with a lambardar each. Three of
these [actions ara nptitr'!_'l.' hostile to the other two and do not associate
with them. The disense broke out amongst the latter two factions, who
1‘.-(!1'.1|rﬁ|‘li about one-thrd  of the 1.']'!|:|g'|'. J‘-.Inr:ul::g!;l. the former three fac-
tions there were but 15 houses attacked when the village went into eamp. If
the dizeasze lad  exhausted itzelf ot thizs time, how was it that  two
factions were decimated and the other three factions living side by side
witlh them [:1-:mliL-;|'iI:,r 1.-51.-:;!11.'11 ¥ To sy thint the disease had exhausted itself
thus iz abzurd, With regard to the rat theory, if rats to any practical extent
at all earry the disease from place to place in so far as infeetion of human
beings is concerned, why was the disease in Kariba confined to the quarters of
practically only two of the five factions ¥ Why did they draw a hard and fast
line at the houses of the enemies of those factions whose roofs they occupied ?
If we assume that they rveally have a preseience and ealenlate resultz before.
hand, ani lenve n 'I."i”.:ll'__‘l"{! from dread of the disease, az some would have us
believe, wo eannot understand them being thos loyal to the owners of the roofs
which they ocenpied. 'The ease of Kariba is to me conclusive evidence that
rats within a village get ill and remain about their original abode and die
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there without wandering away from it, except from a mere desire to quench their
thirst in the i'-zl-rlil[ stage before delivium sets in.  In the stage of (Ilﬂirium, they
may appear in places in which they otherwise would not, but in this stage they
are physically unable to wander far.

The first case was one Mussammat Jiwan. She got illon the &th
April, and lives herselfl to tell the tale. Her brother-in-law, Karim Bakhsh—
Rain—states that on the Ist April, or, in his own words, * four days before
Mussarmnmat Jiwan became ill," he went to Kamam on business, but was
stopped by the Kamam cordon, and that on his veturn through Chahlan lLe
called at the house of Nabin—the only Mussalman in Chalilan, and afterwards
returned to hizs own house in which Mussammat Jiwan was Ii\ring. We know
that plague existed in Nabia's house at that date. There iz doubt asz to
whether Karvim Bakhsh got ill himself. On inspection there was no evidence
of his having been ill. When Mussammat Jiwan got a bad bubo ler neigh-
bours—women—eame to tonch the wound with the * hem of their garment "
80 as to distribute the pain over sevaral persons, and this diffuse it so that the
particular indivicual attacked might then be alleviated. It iz a custom amongst
women and low castes to meet and toueh the sufferer from painful inflammatory
affections in the belief that they will thus diffuse and alleviate the pain. This
touching of the inflammatory swelling probably cansed the disease to be
spread all over the Rain’s quarters. On investigation we find that the first
eight cases ave traced to the above canse—all Rains. The ninth case was
a Chamar—a servant of the fourth cage, and from that Chamar it gpread all over
the Chamar's quarter. :

(6d). BHANGAL.

Census population (1891) ... 1.014
Foll-call : P
Mubammadans e o 100G
Hindis, 1l clusses, ehiefly Jats ... o 719
Cliamans i i A Y e ik L o 1335
Sweopers = 2
Nombuer of honses ... 237
Tk, do.  infected ... v Not Gipted.
1o, plogne cazes returned .. 4
[, denths returiaed = = L e £ 38
[ho. recoverios returmmi - o 13
Date of firsh case ... 10th April 1998,
1 his, (s, returned .. L o =, 24th o,
De. declaration of plagae e S4th der,
Do, cordoming of village = oo e St 24th o,
Do, evacnation of da. A 0 Tt iy a7ih i,
Do, commencement of disinfection ... I6th May 1898
Do, completion of o, o o ey IMth  June 1RG8,
Ly, last case Hili  May 1808,
Do, return to village .. 12th  Tone 1E0E
[, removal of cordon - S S Hat Ay Hﬂnﬂ. o, '
[to. willage declared free of plagoe ... & D2nd  do

Plagne was reported in Bhangal on the 23rd of April by the
zalldar of Kariha. The 'F‘i]l:l,l::'& went 1uto samp on the 26th .ﬁpril, Prior
to the 28th April eight deaths were admitted. Own the 25th nine cases were
weeded out, and on  30th nine more. Making a total of 29 ecases up to
the 30th April. The exact date of the first case we cannot uecurately fix.
pButif we presume that plague existed in Bhangal from about the 10th April
or ecarlier, we would not be far wrong, The first case is, according to his own
statement, the Lambardar Harbhaj —who survived. This is borne out by other
evidence. It is also proved satisfactorily that the Bhangal people while
Katharon was cordoned did business transactions for themin Nawashahr, Harbhaj
states that he had been several times to Katharon prior to his attack. This
statement is corroborated by snother patient who recovered. We also find that a
Bliangal woman, the wife of Khazann, used to go regularly to Katharon to see
bher married daughter. About that time the infective principle of plague was
abundant in Katharon. The second case was the wife of Harbbaj's neighbour,
Dittu, who used to visit Harbhaj's wife to condole with her. ‘I'he third case
was Dittu's davghter. The next house it visited was Dittu’s brother's house,
and from these foei it spread. It is generally stated by the Bliangal people
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that Harbhajwentto Katharon—cordoned-—camp to visit the Lambardar, Narain
Singh. Narain Singl’s sister’s son, Wariama, was attacked on the 16th April,
and we may presume that as their hutz were eloze, the relatives congregated
around the same hookah. | think it is fairly evident that Harbhaj bronght the
dizsease from Katharon, Proof of actual contact in sueh cases is always con-
cealed, bnt from the facts it is most probable.

(64). BAJOX.

Consus popolation (1881) .. ... &40
Boll-call = 834
Mubammadang, chiefly Jais i 197
Hiudﬂ.h. all thl,:tsl;—s a5E . e FEE aan e iaid HH
Chamars a7
Noumbgr of honses ... 45
I ks, do,  inferted . 0 T m I Mot stated,
[, plagie enges peturned .. o 5 o e L6
I, denths retarned ... g
Lria, rEcoveries rebur el , - e e . i
|.]H|‘l'.' of firat [HIE T o Eas e " . Lnz ﬂl}th Alu il |$f"_-
a, do.  retorped ... 2 2ith dhis,
D, declaration of plague 26tk L
Lo, cordoning. of village o B i Hith dn,
o, evacoation of do. “ e e i 20l cli,
b, commencement of disinfection .. 17th May 188,
[his |mr|||1'|1'1'i:-|| I | o, a ok L2 S5th Jone 180G
[ha, last ensa o iie A e e s Teh May 1502
Lk, rebarm to village - i - . aan Gih Jase 1505,
. removial of cordon .., ; i e lGth o

o, village declared free of plagne .., i 16k alo.

The first ease in Bajon was Amin, son of Khazana, s sweetmeat-
seller, who was attacked on the 20tk and died on 25th April. His body
was seen.  The villages of Piragpur, Bujon and Laroya are but a few  hundred
_""H.l"li':l!i from one  another and u:lurn_'llfl on one another for .'-=|L|Jr|[iz-h'.. The
sweetment-seller of these three villages lived in Bajon, He had been daily in
Pirﬂgplll‘ on buziness ap till it was cordoned on the 19th April.  But there must
have been plenty of plagae in this village since April 10th. "The source infection
in this case is therefore faivly evident.

(=), LAROYA,

Cenzaz popalavion (1881) = e o it 558 iz
Ball.eall i e iE . — L ]
Muhamrndans, chicly Arains ieE i B a4
Hirmediaa, all edusos, 1'|:i<-|!.-.' Juis e . e e il
Chamara [ - e - - b
Mumber of hogses : ik du =N B
i, o, mfeeted ia hu S Mot sinded
I s, plagane cazes retarned L, - - - e 13
Tha, deatha returaed ., i . - . A (L]
I.I'I- [ EE BRI il'}-\. :|l'|I||':||'-\.| Ham -
Date of first ease - 20st April 18098,
(1T il returned. ., s T s 3 1500 May 1808
Lk, declarwiaon of plagne i fiss B Ve 1=th " da.
[, copdomning of villnee i e | 1%th il
TR, evmenution of o, i ke g e 15th e
Lhis, eoanmonsement of dizinfection eei . sum Sth June !h'rl?'nl
Do, completion of do. .. s - et Tk ilis,
Thin st case i i i raa ian e alex,
ks, retarn b villnge Th i e L | da.
Doy removal af cordon . . i o s Bk July 1805,
”‘-ﬂ. \.'“!:u:_-:u‘ :t.|,1'|.:||:'|:~1.| Firo ol IIE“;_;'!L{' T s e ."Hlih il

There iz no shop in Laroya except the sweetmeat-zeller’s, Liaroya
depends for its shop and its sweepers on Piragpur, a few hundred vards
distant. Plague, a3 above noted, was raging in Pimg]mr abont and
prior  to the time it was eovdoned on 19tk April. The frst
case in bLaroya  was Gonda, the son  of Sahib  Singh, who was
attacked abour the 21st April.  This man had been  in ["img ur a
short time hefore to get droga for cattle and had been purehasing seed from
Sonda, son of Pir Bakhsh, in Piragpur, We now know that sSonda's danghter.
in=law died of plague in Piragpur on the 19th and that Sonda himself died
on 21st, and his gon Munhsi on the 244th.  His son Kiva died on the 19th, it is
said, Tt is thus practically eertain that Gonda got the infection in Piragpur,
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The hospital assistant on observation duty in the neighbourhood of Laroya
at that time, is said to have pronounced Gonda's wife-—whom | afterwards saw
in hospital—to be suffering from ordinary fever, as well a2 another cage. The
first cases were all amongst the relatives of Gonda.

(73). JHINGRAN.

Censne population (1881) ... I, 0ot
Roll.call 1,226
Huhamuw‘!ullﬂ- ass aam ama wum aan g=a aasm m
Hindnz, all clagzes, chicfly Jata : Tod
Chamars i - O
Swinpers A
Nur ber of honses , - 235

| Mo, do.  infected Naot stated.

o plagne cases retwmed L. 13

Ik, deaths returmed ., 7

[, recoveries roturned ; T
Date of first caze L 22ih Aprl 1298,

Lhe, el refarned .. =, L A 26th  May 1508

o, declaration of plague - disth dlin,

Do, cordoming of village 5 = 26tk do

ks, evacumtion ol do i o Mith dao,

Do,  commencement of disinfeciion ... o Sth June 18598,
Do, completion of o, o oy 2t i,

o Inst case T e e -t A tli,

o, retarn to village . Atk do,

[k, removal of covdon ., =63 7 - Ik July 1808

M, villnge declaved frec of p|||gl:l.' ) o 10k i,

Plagus was r&ll}url..P.er on  24th Mﬂ.}' in |Ii||g|'rl.'|1. In all there
were 13 censes amongst three neighbouring families. The first was
Mussammat [zhrim, dangliter of Natha, Jat. HShe had been visiting her uncles
Nathu and Gaya at Aujla in the Banga Circle and when plague broke out,
about the 28th April in Aunjla, her mother went there from Jhingran and
bmu:_rh[ hier home. t‘:ight other PEFS0ONE Wal'e attacked in the sams Eum{ly

ARAFPA. ;

Plague was reportea in  this village on the 12th of May.—I went
there on the 13th, but did not see the case as the body bad been burned.
The hospital azsistant and tahsildar’s aceonnt were, if true, econvineing that it
was plague. But a certain amount of doubt attaches to their story as regards
ita truth., A number of neighbouring houses were cleared out into a Segregation
Camyp, and the wvillage roll called. The roll-call was satisfactory. The
above-named houses were isolated, disinfected, nnroofed and lime-washed.  After
a reasomable time in segregation,—the roll-calls in the mean time having been
satigfactory, —the people were allowed to return to their houses and the village
cordon removed. No more cazes ocenrred.  This village does not Appear i
the returnz owing to the doubt which hinges about the veracity of the
reported ease.  Arapa iz a long distance from any iofected village and admits
only of being infested by human ageney.
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WE ARE IXDERTED TO SURGEON-CAPTAIN RONALDRON CLARK, I. M. 5., FORTHE NOTES OF THE
SIXTEEN VILLAGES IN THE HOSHIARPUR DISTRICT. HE HAS ORTAINED MUCH USEFUL
INFORMATION FROM THE DIARIES OF DMOCTOE DATTA AND BURGEON-UAPTAIN HEARD,
I, M. 8 THE TABLES IX COXNECTION WITH EAGH VILLAGE HAVE BEEN COMPILED
FROM INFORMATION COLLECTED BY RURGEONCAPTAIN G V. O, HUNTER, I. M. 8
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[The figures preceded by H. refer to villages in the Hoshiarpur District].
H.-=1. BIRAMPUR.

Censns alation {182]) 1,505
Roll-call, December 1897 1493
Mubammadans {Rajputs) chiely ... P 1,056
Other Hinduos 183
Chamérs and Ramdazia 147
Hweepers ri
Namber of honses .., 2 . R

E

Do, do.  infected ...
I}v  plagoe cases retorned ... 49
Do deaths returned -
Do reeoveries retnrned - o 15
Urate of first cnse ; oo oth Bovember 1597
D da, recorded ... oo Nth December VROT,

&

Do, declaration of plagne... e 11kh s,

[},  cordoning of willage .. 3 S v Llth do.

Do,  ovacuation of do. ... e . B6th i

Do,  eommencement of disinfostion - v Mith Fobruney 1308
Do.  completion of ilo. vee 128h March 1508
Do,  lost case .. Gth Febrnury 1892,
Do, retarn to village oo Lith Marcl 1RSE,
Y. removal of cordon ... e D6th il

Me.  willage declared Fre® of piug;;:.- v OG5 s,

Iu Birampur, the village in which plague began, it broke out amongst the
Chamars and sweepers, and the origin has been traced to one Ganeshi, danghter
of Kudoo, sweeper, who had been away from the village for some time, living
with ker mother's people in Khatkar Kalan in the Jullundur District. On the
outbreak of plague there, she came home and arrived at Birampur on or about
the 5th of November. Almost immediately after her arvival she was taken ill,
and =oon afterwards died of a dizseaze, which was thonght, at the timas, to be
puenmonia. This was really the Grst case of plague in Birampur., The next
person to be affected was Jiwi, the mother of Ganeshi, and thereafter the
digease rapidly spread, at fivst amongst sweepers and Chamdirz, and thercafter

in the l{ﬁjput commaunity.

The disease was reported on the 11th December, but by this time it had
taken a firm hold on the village. Two new cases were reported on the 12th,
2 on the T4th, 6 on the 16th, 2 on the 17th, 3 on the 15th, 2 on the 19th and
3 on the 20th., Afterwards dropping eases occarred until the 6th of Febroary
180%. The diseasze was all along characterised by the viruleney of its type.
Pueumonic eares were frequent and very fatal, and the percentage of deaths
to cases waz 69 during the whole outbreak. Measares were al once taken to
check the spread of the disease. On the 11th December the sweepers and
Chamars were vemoved into camp. Affected houses also were evacuated, but
it was not until a fortnight later that the whole Rajput community went into
camp, and even then we did not understand the necessity for very strict
cordoning of the village site, for we allowed the people to keep their cattle in
their ecattle-honzez in the village, and visit them as often ag Lthey liked. No doubt
there was at this time much eoming and going to the houses in the village,
and this want of recognition of the danger of allowing people back to an
infected village site, was the cause of the persistency with which the
dizease clung to Bivimpur. The cordon too of Birdmpur seems to have been
somewhat lax, for we hear stories of men walking through it from and to the

village.
H.—r2). PUREHOWAT,

Census population (1831) ... o N i -
Roll-eall, Febroary 153 arats Tl
Mubammadans (chiefly Jots and Gajars) .. .., e BZ
Other Hindos e i s 44
Chamnrs LIS
Kumber of houso ' e i =4 e s e s 166
Do dn. infected ... e 14
Do Ingue coses rotarned ., 23
D, denths retorned .. e e E

Da. recoverics retarned
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Date of firsl case e 27th January 1898,

Da. d, recorded ... dArd Fobronry 1308
o, declaration of plagne o ird da,

Do, cordoming of village ... s ol do.

o, evacuation of do. ... o we  Srd do.

Do. commencement of disinfection - 15th do.

[}, eompletion of de, v 2nd April 1898,
Do, last case e 10th Masch 1898,

Do, retarn to village % 2nd April 1828
Do, removal of cordon .. o 18th do.
Do, willnge declared free of plagae ... ‘ot .. 1Eih do.

It was this laxity of the cordon which probably cansed Purkbowal to get
infected. 1 have been told that during the infection of Birampur, the Quazi Ab-
dulla, a resident of the village, but who was much revered in the peighbouring
villages, also used, with the connivance of the constables, to go to and from
other villages to read prayers, and see to the bathing of the dead inthem also.
Another story is that Parkhowal, a Gujar village, used to be the great depit
from whizh the constables on duty at Binmpur bought their supplies of ghi
and Afe, and that this was the origin of the outbreak at Purkhowal. The village
18 one adjoining Buampur at a distance of about one mile. There are many re-
lationships between Purkhowal and Birampur, and no lack of evidence a2 to the
frequency of coming and going between them, even after a cordon was placed.
It was mot till the 1st of February that the disease was actually dizcovered
in the latter 'l..'l'llugu,, s 0 lml‘siﬁl{‘nl attempt was made af concealment of eases.
By that time it had gained a firm hold, and our attention waz only direeted to
it ]J"If T wu-llli]_r report sent to the Pelice Station at Garlishankar, in which were
recorded 5 deaths in eight days. A report was about the game time received
from a Hakim of Saszanli, stating that plagne was I':‘ugiug in Purkhowal, and that
the people of the place were busy planning to send away any member of their
families that they eounld to their relations in other villages. Onr attention
being thus directed to Purkhowal, and plague having been found there on its
inspection by Dr. Datta, the village was immediately cordoned and evacnated
on the 3rd of Febroary, the date on whicl: plague was declared.

H.—(3)—RAMPUR BILROX.

1
Crensus popalation (1391) & 505
Roll-eall PR NI
Mubammadans 1455
dis o c . 14
Other Hindus (chicflly Kojpots) e 1,920
Chamnrs e i i
Swnipers . 1345
Nomber of honses E e St
1}, do.  infected 34
Ik, plague eases returned ., i o - e P &3
[ ha. denihe il s i o Fi et e 16
D, FECOTeries o, @7
Dk of first cuse . Flst Janwary 189
Lk, . rerirded e ¥ia el fith FI.'III'IIII!'I I=0e
Iy,  declaraiion of plaene e e i i Gth i,
Do, eordoning of village - e fith do.
o, evaenation of do A e Geh May 1508
}o.  commencement of disinfeciion e A wee  1iGth il
o, eompletion of do v red Junne 1BHS,
Ik, last cose 3 1 e e S we  1Tth e,
. retarn to ?iil:ll'.",f\' (7 e 13N .Iui}' 180,
T removnl of cordon ., e 18th s
| PR \'i“ngl: declaved [eee of iﬁ]lﬂuﬂ it o I T i,

The next village to be infeeted was Bilvon, and in it, at any rate, there is
a very clear history of infection through loiman intercourse. I gquote from
Dr. Datta’s report No. 8, dated Tth Febroary 1803:

 Muzsammnt Bakhtawari, the laech.-woman of Bilron, nsed to go and apply leachos
to the buboes of the Gujars of Purklowal before we knew anything of the existonco
of this dizeaze thern,  Aecording to her own statement the Iast paticnt she applied
leechea on Was ﬁ'llh.‘!.jj:'., {ohar, I:‘I-:HiH’l_\'.*'lll the 51t Januwary Iase. [ eame to know of
thiz on the lst and 2id instants when examining the village of Purkhowal, At first ths
villagers wonld not Lell me the whereabonts of the leech-woman; bat at last one of
the prlaenia boled ik ont, O the Sed, [ went ook (e Bilran 1:._!,'_-::,-!!" and fownd the leech-
woman's son sullering from plagae,  This son she aged 1o take with her to Purkhowal,
as he was n smort lad, and wsed to give hor great assistance with the work., On the
5th instant 1 examined in this village the corpse of a young iufant dasghter of
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Mandavia, lobar, and found it had died of bubonie plague, and had evidently taken the
infeetion from Porkhowal from the family of Amolsk, the lolar, in which there have
been four deaths sinee the 30th ultime, Awmwalak and Mandarie are near relations, and
it is quite certain that the Intter’s wife with her child had gone to condole with the
former ou the 30th ultimo when the first death took place in that family."

Ho much for the fivst infection in Bilvon. It seems evident that it was
dependent on buman intercourse and on that alone. )
]'l,—{-iJ.—E[:H'LTD MAZYARA.
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Boll-call, March 1838 e i i oy i o - 1008
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e, da. recorded .. i e e e il Februsey =48,
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Do, cordoning of village... I du.

Lo, cevacantion of  do. s ol ' o Sih Marel 1808,
e, eommonvement of disinfoction e = e 1dih il

D, q_-.uqurl.:-t.iu“ af [ [ — s S i 188l ,ﬁ.pnl 1 BEkE,
Do, last cuse e e e fe S o 1st dis.

e, retoro to vallege ... e ey i e LiER i

Do, removal of cordon Ond May 1SDE.
o village declarved free of plague .. e 2nd o,

Simul Mazara was the next village attacked, and in it a Listory of in-
fection due o human intercourse 1s no less clear. The Iliti'ﬂ-!'}" of the wfection
of this village is related to that at Backhwan, and I cannet do better than relate
it in Dr. Datta’s words—uvide Report No. 9, dated 10th February 1898 :—

i Whilst making an enqguiry inte how the infection had got impo this village
(Simul Magara) we wers i.1:t'u1-m¢-:_'E that two members of the infected party, which had
brought the poizon here, liad gone into. o ‘l-'l|]!1g1.- ealled Hachbwan, nnd that one of thess
iwo had died there shortly after arrival, namely, on the 27th Janvary last ® ®,  The
information that I had gathered at Simol Mazara was quite corvcet, numely, that Albela,
Fakir, and lis zon, Mauls, lad gone to Shikehpur, an infected village in the Jullundur
District, to condole with. Mussammat Ralli, whose fatler and mother (Baz oand
Danli) had died of plague. This was on the 25th of Januwary last, They stopped
there that night, and the nest day they travelled baek along with Mussammast Hisi and
her husband, Shadi Fakir, to Simul Mazara, Hisi being Allbelu's davghter.  They
stayed there also for a might, and on the 27th Albels und his son, Maula, started
back for their own howse at Bachhwoan., On the rond Manla beeame ill, had headache,
dinrrheea and vomiting, and died that night at Bachliwan., The first eases in Simuol
Mazara were:—

(1). Mupzsammat Rizi, wife of Bhadi, Fakir, and Albela's dunghier.,

(2). Shimdi, her husband.

(3). Kalu, father of Shadi,"

H.—{(5)—DEROX.
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b3 evacostioo of do. ... we, 20th o,

Do, commencement of disinfectio g oo Ldth March 1895,
Do, completion of R e T 1

Do, last cage... .. we  )Bth Felbrnary 1808,
D, retuen to willage we 18th March :

o, removal of cor + e 0tk da.
Do village declaved free of plagae e e e S0MR o
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Deron, the next village infected, is one about which there is some doabt.
Several sources of infection are, however, possible.

(1). A Fakir, Bade Shah, had some relations in a village close to Khan
Khanan, He used to go begging in Khan Khanan with his daughter. They
returved to Devon about the 23th January, and oz the 27th the girl died of
fever accompanied with cough.

(2). On the 29th January Gulabi, a Chamar woman, died there alzo of
fever and cough.  Her parents were residents of Bivampur, in which the disease
wag raging among the Chamars. Gulabi's brother-in-law, who lived in the same
house, died on the 14th February of fever also, and in this house, on the 16th,
were found the two undoubted Chamar cages of plague.

H.—(fi) —HBHAJJA L.

Census population {1581} e o = s . i e 030
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(her Hindus ... e o A aien it sim tn T i
Clhomnnrs ... e it Fan Sis ras i s s 5 T
N amber of houses i S ],
[} o, anfected - s e e o ‘o ot a7
[ b, plagne cases refurned = EEAR
T, deaths do, we ST
e, ORIV ETEES il e e = e i 15
Uhnbe af first ense . e - S o . e Bth Febroary 1898,
o, di. vacorded - wee Dat da,
Do, declaration of plagoe ., et i T 1 do.
Do, ecordoning of village ., 2 =i - do,
o, evacoation of  do. ReE <) Ec el e Zhth i,
o commencement of disinfection ol Hea oo Lt Mareh 15898,
a 1'n'r|1l|n||~fiu|:| of b, s e vee Tth .I’Lrlril | i
[k, Inst case... an ST S e e H0th Mapeh [808,
Do, retorn to village e s 1ia ia e Jth April 1508,
ke,  womaval of eordan e i iy L e 19th do,
Do, village declared free of plague FET was we 10th do.

The next village on the infected list is Bhajjal. A Lesai family belonging
to that village had become infected as early as the Gth of February while living
i o fleri Hlll'i,l.i_'ll gitnated in the basima of Labra. Theso I}f_'ul:]u used to 20
into Purkhowal, before we knew of the infection existing there, to purchase
their afa and other supplies.  On the 7th February this family was found to
have become infeeted, was stopped by a Police Constable when trying to escape
back to their home n l']h:ljj:ll, and were examined hj' D ].]JIH‘:’I,, who found
three members of the family soffering from plague. The family was
segregated at Purkhowal ; but a Mefien, who lived with them, had previously
eacaped.

This Meftan, it appears, had gone into Bhajjal on the 4th or 5th instant,
while very ill, but still well enongh to take a basket of fruit for =ale. His
appearanee, however, excited the attention of the villagers who, suspecting him
to be ill of plague, drove him from the village, seattering his basket of fruit
as he went. The village lambardars now state that the first eases of plague,
which oceurred in Bhajjal, were amongst the people who assisted in driving the
Melon out, and in the children who ate the [fruit that was scatfered on the
way. Be this as it may, it is, 1 think, sufliciently clear that the starting point of
tho infection in Bhajjal was from this kasai family living in the Dert garden
at Lahra.

H.—(7) —SADHOWAL,

Cenans popolation {1EH1) - = 1]
i
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Date of first case o . v Unknown,
[Jn. dr, ritnrned vee Bth March 1E05.
Do, declaration of plague ... = Gith da.

Do, ecordoning of village ... v fith o,

b, evacnation of  dao. T da.

Do, eommencement of dizinfeelion o o fth April 1508,
Do. completion of do . 15t o

Do,  last case e . 27ih March 1803,
Do, retarn to village o L7th April 18595
e, removal of eordon . 19k do.

Do, village declared freeof plagne 19ih duo,

With reference to Sadhowal, the next village on the infected list, no very
clear history of human intercourse iz obtainable. The villagers themselves
attribute it to the fact that some Policemen came from Birampur and Purkbovwal
on the oceasion of the Id to say prayers in the mosque at Sadhowal.  The Qazi
of the village attributes it to the visit of a kasa: from 'Tejpur, but, on the
other hand, no cases are known by us to have ceenrred in the Tejpur section
of Purkbowal. Of this village, therefore, we have no very good evidence of
bhuman intercourse having spread the infection.

H.—i{8), HAJMPURE.
Censas popnlation (1891 ran . Hid
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Do,  completion of do. Zod May 1205,
Do, last case 2Teh Apeil 1598,
I, rotnen to village 28th s,
Do. removal of cordon : &th Muy 1895,
Do, vwilluge declared free of plagne Bih il

On the 9th of March the next village, Hajipur, was found to be infected.

Infection was confined wholly to the Chamar families of that village, and it
appears that as late as the Sth instant, when infection was well spread in
Sadhowal, and the first Chamar death had oecurved, some of the Chamars of
Hajipur had gone over to Sadhowal on a visit of condolence after the first
Chamar death in the former village.

H. =),

PAROWAL.

Coneug popnlation (1391} .. o, 20
Roll-call, March 1898, 3 60
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Da. cvacoation of villlage Zith da,
Do, commencement of disinfection Heh April 1208,
[to. completion of do. 2nd May 1898,
Do. lnst caso . 20ih April 1895,
Do, return to village - 2ith da,
Dia. removal of cordon ... P fa Tih :“:IJ.' 1508,
Do, rwillage declared free of FIHHE-@ 't Tth dn.
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An interval of 15 days now elapsed before the next village, namely, Parowal,
was discovered. Plague was declared there on the 24th of March 1898, This
village had been inspected on the 18th March, without any cases being found ;
but one death oceunrred on the 23rd and one on the 24th, and ten cases were
discovered on the latter day when the village was again inspected. Several
circumstances poiut to the conclusion that this village also was affected by buman
agency.

(1), The villagers themselves attribute the introduction of the plague
to one Maiya, a Jat of Parowal, whose danghter was married in
Bhajjal. They say that after the dizease broke out in Bhajjal,
Maiya had several interviews with his son-in-law, Rama, of
Bhajjal.

(2). At the time plague was declared in Parowal, the worst infected
house in the village was that of Maiya and his brother, Dari,
(2 deaths and 2 cases had occurred iu 2 days).

(3) Confirmatory evidence of Maiya’s having bad interviews with his
son-in=law after the iofection of Bhajjal, was received at the
time of the disinfeetion of the personal effects of the people of
Parvowal.

At this time all the people in the house of Maiya had died, and the
lambardir of the village took into his costody some embroidered elothes and
other female garments whieh, he said, belonged to the eldest danghter of Maiya,
who wus married in Bhajjal. The probability is that Rama, the son-in-law,
finding the disease had broken out in his own village, conveyed all his wife's
best clothes over to Parowzl, or that the father-in-law came and took them awa
to avoid the unpleasant and destruetive process of disinfection. This
practice has been a very common one in Garhshankar Tahsil throughout the
epidemic. On plague breakisg out in a village, villagers immediately either
convey their best clothes to some other village, or hide them in some convenient
place of concealment in or about their own houses.

H.={10). GARHSHANEAR.
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From about the 23rd of March suspicions began to be entertained that
plague was present in Garhshankar, butit was not till the 29th that any
positive evidence was obtaived, when the son of a barber, called Atu, was found
suffering from plague.  As a maiter of fact, from a list prepared forme by the
Hakims of the town, I find that there had been at least six deaths from plague
before the ease in Ato's houge wag diseovered, and from imformation received
from the inhabitaots, I am inclined to think that the disease broke out first
in the hounses of szomo H-i_jpn'{ﬁ who bad relations in Hiv.'unpm; The
lambardir of Garmbo Khana Putti vells e that these 1{:ij]mlﬁ. used, when the
cordon was on at Birampur, very frequently to go into the mfected villaga for
the purpose of enguiring :Ihl.]!l-i. the welfare of ”l}.‘]l' friendz, that they used to do
this either seeretly or with lime earts thus evading the cordon, and in short that
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there was almost daily intercourse between the Hiéjputs of Garhishankar and
Birampur during time the cordon was placed round the latter village. Infec-
tion having oceurred in Garbshankar, as the people strenuously resisted all
efforts at segregation and made every attempt to conceal their cases, it was no
wonder that the disease spread rapidly in the town, and as the cordon was
owing lto several circumstances very imperfect, surrounding villages during this
period became infected alszo,
H.—(11). SANWALL
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Thus on the 4th of April plague was diseovered in Sanwali, a small village
between Garhshankar and Birampur, amongst the Chamirs, and the evidence
goes to prove that these people were in the babit of going to Garhshankar to sell
wood and buy provisions. Theoretieally, they went only as far as the cordom,
but really, I am told, they went into the town carrying their loads of wood even
into the infeeted houses. :

BILROXN.
(See alzo No, H, 3, page 85.)

About the 12th April a ve-infection of Bilron occurred, the source of which
was twofold:— .

(1). The first cordon bad been removed from Bilron on the 156 April
and many of the villagers went out to their fields at onee to look
after the harvest. Amongst others there went out, one Nihidla,
Rijput, who had some fields adjoining the Hajipur village
area. He stayed in these fields for about a week, not returning
to his village, and when he did come in, he was =0 ill that he
died on the following day (12th April), His child was the next
patient, and the first cases during the reinfection of Bilron
oeenrred in the Rajput quarter.

(2). Another focus of infection occurred abont the same time in the
house of one Gahia, a leech-man, who brought the dizease from
Garhshankar, and whoze sister was a first case in this other
quarter of the village.

H.—(12). GARHI.
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Date of completion of disinfection . we ae we Bl Jupe 1808,
Do,  last case e e 2 May 1508,
Do. retnen to villaze ... as o e 1lth Jume 1898,
Do, romoval of condon ... e o e 18t de
Do, xillage deelared free of plagnae e 1Eth do.

From Garbshankar also Garhi became infected, plagne was declured
there on the 20th April. It had been necessary for some time before this to
allow a sertain amonnt of liberty to pass through cordons on account of the
harvests ; labourers had been allowed to overlap one another between Garhshankar
and the neighbouring villages, and to this cireumstance is due in all probability
the infection of Garhi.

H.—(13). KULEWAL.
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Do, removal of cordon .. s e 2th do.
Do, willoge declaved free of plague 20th il

On the 15th April plague was declared at Kulewal. The first ease had
oceurred scme days before, but the exact date of this it is impossible now to find
out. The following account of the method in which the disease was introduced
there is given by the zaildir of the plage. Dula Singh, lambardir of Kulewal,
and his brother, Hira Singh, both got through the police eordon at Simul Mazara
while it was infected, for the purpose of getting some money from one of the
lambardirs of that village. Having obtained the money, they brought it back,
wrapped up in a cloth and kept it in their houses. Five or six days after this
Chando, wife of Hira Singh, zot plague and died. Dula Singh himself waz the
next case, and he also died.

H.—(14). CHINKOA.
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In Kulewal itseli there were mno sweepers, and Buti, sweeper.
from Chinkoa, used to work in the house of the lambarddr, Dula Hingh,
After ihe death of Chando and Dula Singh, Buti was given some elothes
belonging to the deceased persons, which he teok away to his own house in
Chinkoa. The first casze at Chinkoa was an old Chamdr who lived in the nezt
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house to the sweepers, and had probably a good deal of intercourse with them.
This occurred on the 21st April. The next case was in the family of the
sweeper himsell.

H.—(13). BHAGWAIX.
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On the 19th of May Bhagwain was declared infected. About this
village the information is a little doubtful, but this much 1 have been able to
ascertain for certain.  On the 12th May Mussammat Jai Devi, wife of Saddu, Jat,
died of fover and congh, probably of the preumonie form of plague. She bad
been ill for only three days. Four days before her death her brother who was
married in Garhi, arrived, stayed the night and vook her away with him in the
early morning. She came back in the evening, fell ill and died three days
afterwards. The first cases, those found on the 19th, were all living in or in
close contact with the house of Jai Dei.

H.—(16). PALEWAL.

Censns n'|_1:1|||.15r:|!|| “.5'.:'1] = an . . " e GO0
Hu]!-:'n.'l{k[: June 1845) P ws . . aEd
Mulnmmadans R 7] T rus e e rus e a
Hinduos (chiefly Rajpats) ... aen e . = AEHD
Uh.:uﬂl[il'.l ST saw uma wkE L] Ba wEE wmn anm I.f.“.
Hnmhur of honscs anE sim aum ave mam T awd ]2-3
T do.  infected ... o ot n e - = G
Do, plagae cases returned ... o ain e B 4
ijl_'l. Il["i.iﬂ.lﬂ d-‘-" ELL] wan LR CEEY CLE] aew ]
Do recovirica do. = 3
Date of first cose o . A e Dot atated,
D, o recorded i - Grd Joue 1208,
Do.  declaration of plagoe... 51 Hrd do,
Do, cordoning of village ... van . il do.
Do, evacnaiion of do. .. inn e« 13th o,
. commencement of disinfection s an rea loth o
[ o, :,'r-:uklh-.'[iuu of s an 12th JLIJ_].' 1=0E,
Do, last casne A e 12th June 185E,
Do, retorn to villare ok wr  LGth July 1B53E.
I_h'-. removal of cl_'ll'll‘i_,'lfl i aum ey awn - *.3] 1 :rﬂ.
Do, villago declared froo of plagne i A e 2lat do.

At Palewal the dizease started in the house of one Nathu, a baeid, of
whom there is very strong evidence that he used to go throngh the cordon at
Garhi to treat the people there who were ill of plague. A rumour to this
effect renched my ears at the time when the first suspicious case at Palewal
peeurred, and my zuspicions were confirmed by the fact that when the patients
from Garhi were removed to Palewal, the people in the segregation camp at the
latter place said to the haid in the hearing of the hospital assistant :—* Hee,
here are vour friends from Garbi from whom you bronght us the plague ; go and
sit with them ; vou have no longer anything to do with us.”

Qo much for the detailed account of the origin and spread of the plague
epidemic in the Hoshiarpur Distriet. There is, it will be seen, a distinet history
of an origin through human ngency in eleven of l-hf: tatal _nIE seventeon
villages effected throughout the outbreak ; and in the six remaining villages
there is some suspicion as to its having started io a like manner.
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Remarks on the mode of infection of villages.

—

1t will be seen from the previous pages that 806 separate villages in all were
Meansof transference: 1, iNfected in the two districts. Bix, viv., Jhandher Khurd,
homan ; ¥, clothes; Seate. Khatkar Khord, Bahrwal, Karnanan, Aur and Bilron, had
either a recrudescence or a reinfection of the disease. The mode of infection
is unknown in 14 cases. DBut it was traced to human ageney in 67 cases out of
the remaining 72 villages. There was a history of clothes or property having
been conveyed in 15 cases of these cases, and the infection seems to have beer
carried by rats in five cases.

It 13 therefore pretty clear that human ageney is the chief cause for the
spread of the disease from one locality to another, and
that any means which stops people from leaving an
infected locality will also tend to prevent the spread of the discase. In almost
every case the first action on the part of the authorities on finding plague was
to place a cordon round the infected areag, so that the declaration of plague in a
village and the plucillg of a lm!ii:ﬂ cordon round that \'il]:‘;g‘e wars 1.]3.1_“],]_!3r
synonymons, But on carefully studying the foregoing reports we find that the
infection had been earried to new villages in 26 instances before any cordon was
placed round the area, and that it spread in 48 instances after such a cordon had
been regularly constituted. Of these the actmal person who transferred the
disease is not known in 4 cases before cordoning, and in 3 after cordoning. Buat
that it was human agency seems fairly probable. It must be borne in mind
that the villagers must always be the first persons to know that plague
exists amon g their number and that there s nlwaj'ﬁ time for penplc to run
away before the plague authorities arvive on the scene. Concerning this
inadequacy of the cordon to stop the spread of the disease we lhave special
remarks to make in another place (see page 126 ).

The wvillages from which most other villages were infected were : (1)
Villagen which infected A hathar Kalan, which infected Birampur, Jhandher Khurd,
savgril otber willagos. Ehan Khanan and Shikohpur ; (2) Shikelpur, which infected
Mallupota, Sahlon, Katharon, Kamam, Simul Mazara and Bika; (3) Bivampur,
which infected Purkhowal, Deron, Halh Kalan and Guoachaur ; (4) Purkhowal
infected Rampur Bilron, Balon and Salh Kalan; (5) Mallupofa infected
Mehlgahla, Dahan, Bahrwal and Mazari, while (G) Mehlgalla infected Ladhana ;
Jhikka, Sodhian (¥), Naura and Bhaura. These six villages were therefors the
direct canse of 26 other villages being infected. ‘I'he following table shows at a
glance from which villages each new village got its infection. It will be seen
that the disease in some cases passed through 5 villages during the ten months
it wag under observation.

Human ageney.
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Pt b i ke The following table gives the castes to which the
transmitted the diseass to  persons belonged who earvied the dizease from one place to
mew villnges, Eﬂﬂﬂlﬂl“— -

Hinduo Jais i, Dhobis and Duarzis AT
Chamars and Sweepers B Muhammadan Armins ... ]
Brabmins and Khatris | Gojurs .. 2
Jhivnwars Hindu Rajputs ... a

Nai, Mahammadan “Iii;;lﬂ, "I';-II‘J'.
: Qazi, Sahnsi, each,..

As the great majority of the population was Hindu, the proportion of
Hindu Jats, Brahmins samd Khatris is not large.  Buot the Chamars is certainly
excessive, while the l:u'g‘n number of Jhinwars who were active in ﬁprpnﬂ'mg' the
disease is certainly surprising. There were usually only a few of th's caste in
each village, and only fifty of this caste were attacked with plague (see table
Appendix B) throughout the Jullundur Districk.  The reason for this result is
probably to be found in the fact that they, like the Chamars, are often sent to
give notice of denths, &e., to other villages and also that they are frequently
used to surreptitionsly earry off infected clothes to relatives in distant villages.

As to the guestion of the infection being carvied by elothes, the notes of

Piseane tenmsmitted by Ehe various Medieal Officers on the matter are very meagre.

eluthus, ~ Baut as people usnally accompanied the articles and as any

means which would eheck the migration of persons would also check the trans-

ference of articles of clothing, &e., the matter is not of very great importance
from the point of stopping the spread of the dizease.

Rats i coXkECTION wWithH PrLicug.

Lobars and T:|1I'rl-:hnnn‘:
Fagirs ...

T

The connection which rats have with plagne requires more than a
o passing reference. It 33 very important to know whether
{1y Whither rats . . . B
spread the disease from these animals tt_*unr-cmtl the dizease from one Luman h[{ll‘lg
Eﬁrrf;'_*' house within the  to another, and if s0, to what extent they are responsibla
: for its ﬁ'prc.".u], The medieal officers 'n:'ul']-;mg in the Ba‘ugﬂ.
Cirele saw s0 many evidences where the only rational deduction to be drawn
was that “IE'.j‘ hiad earried the dizease fiom one honse to :'lllflt.]lel'_r that we came
to look upon it as an established fact that rats could, and did, transmit the
infection. But since reading the votes made by other officers working in  other
circles, where they seem to doubt that rats play any very important part in the
COnveyancse of the cnl:l:lginn anid h_'k' great stress om the Imin[- that pur.-‘;n-n:ﬂ
contact between human beings is always necessary for the spread of the infee.
tion, we foel that it is advisable to review again the fl__lll'umu] on which we buile
our faith.

Before going into the facts reloted to plague, it is necessary to draw

The naiocal bakits of  attention to some of the well-known natural habits of rats
ralz, as without recognizing these we are likely to miss the
importance of certain differences which these animals show when plague is
present in their mneighbonrheod. The form of rat here referred to is the
common brown vat (Mes Decwmanus).  They ave shy, timid animals, which come
out from their liding places mostly at night or at times when no luman beings
are ahout and when all is silent and still. At the s|igllieﬁt gound or movement
they seuttle away and are soon out of view. They love dark secluded places,
and in consequence ave not mueh observed by the ordinary native in whose
villages they live. Indeed it is surprising what great changes may take place
in the life and habits of the domestic rat which will pass unobserved. They
usually live in large numbers where grain is stoved ; but they eat almost every
kind of food even to offal, and under ordivary circumsztances need very little
water for their sustenance.  In faet they are often met with in store-liouses,
go far from any liquid whatever, that it is a matter of conjecture whether they
ever gel waler ab all,

There is probably no village in the provinee where rats arve not found,
anidl found in fairly large numbers. They goaw holes through wood, kacha
walls awd other fairly hard material and make free communieations between the
varions houses 1 the vi|].'|_g'[~, which are uctllplrm] h:,' p-m'rple of different caztes
and who have no dealings or intereonrse with each other.

In April last, a new bungalow was bult for the officers on plague duty
i a field about a mile from Banga and over a quarter of a mile from the
neavest village. It was found vecessary to keep a small quantity of ala, sago,
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rice, &c., in stock, in one of the rooms for the use of the plague hospitals. The
grain was brought in an etka from Phagwara, a town thirteen miles away and
unloaded and reearted at Behram, a village five miles away. It therefore seems
unlikely that any vats should have come hidden away in so small 2 quantity of grain
(about ten to twelve maunds altogether), and yet within a fortnight, the rats be-
came a pest in the room in whieh the grain was placed on aceount of not only eating
through the sacks, but also from burrowing in the floor and walls. Itis therefore
extremely likely that these rodents had migrated from one of the surrounding
villages an that they eame very soon after the house began to be inhabited.
In fact itis pretty well recogmzed that rats have commzunication with other
ratz in neighbouring villages and that they are capable of travelling from
one village to the next. This species i1s said to have been introduced info
England and Europe from Asia by means of shipping, and in less than a
century has spread all over the Continent and almost banished the indigenous
black rat (Mus Hatius) out of England (vide Sterndale’s “Indian Mammalia,”
page 323).  Another peculiarity about these animals, which seems to be fairly
well recognized, is that if poison be put down in their vicinity and a few of
their number are killed by eating it, the rest of their community leave the
locality in a body and the place becomes free of rats. Indeed, it does not seem
necessary to even kill the rat to produce this result. If one of their number
be caught and then tarred over, singed, or in some other way disfigured or
tortured, and then allowed to go loose again, it is stated that a geveral emigra-
tion of rats takes place.

Now let us survey the facts connected with plague. That these animals
e ae i b S the disease with extreme case is now generally admit-
: ted. In Bombay it was found that inoenlating & rat with
plague bacilli almost invariably produced the disease and the bacilli could
afterwards be discovered in the blood, spleen and other organs, and could be
tranzmitted to other rats; that placing healthy rats in company with the dis-
eazed ones cansed them after a few days to take the illness and thaj sometimes
they died when fed on * infected food.” When a rat dies of plague, it dies in a
peculiar way. It does not ereep away into some secluded and out-of-the-way
corner where it will be urndisturbed and where it can die in peace as is usual
with rats about to die. But it comes ont into the open and ceases to notice its
3||rru1.m1|"rr|gﬁ. The {lug or the man, from whom it 11:1.h|rnltj' Hees away on
ordinary occasionz, is now quite unheeded. It wanders about in an aimless,
tottering way, and the general manner of describing it, which we have heard
both in Bombay and bere, is that it locks “as if it were dronk or mad” It
grows weaker and weaker and eventually falls on its side and dies, wherever
it happens to fall, it may be the middle of the room, the eourtyard, oreven in
the open strect. If it ecan get near water it goes for it at onee and drinks
greedily as if it were suffering from unquenchable thirst. In its eagerness to
do this, it often falls in, and then it makes very littls attempt to get out again
and iz consequently drowned.

In the villages in the Jullundur District we have had mapy instances

Dead ruts found i of Jarge numbers of rats dying; in one case, at Mokundpur,
ofoeted Womkes: PR Dr. Wilkinson reports, that nearly 200 dead rats were
found in an infeeted house ; in another house at Mehlgahla, as many as fifteen dead
rats were found. Many instances are recorded iu the previous seetion of this report
of rats beings infected and dying before the occupants of the houses, The dead
rats are not found always in the house where eases of plague have occurred,
though this iz frequent enongh, but in the Louses surrounding it. At Kbatkar
Kalauo there seems to have been a special period —the beginning of August lask
year—when the mortality among rats was particularly voticed. The mortality
must have been very heavy or the rats must have emigrated, for when we
diginfected the village, mot a single rat was seen, in spite of there being
large quantities of grain lying about. But when we went to an ontlying
portion of the village, called the Pindora, where the Bharais lived, and which
was scparated from the rest of the village by a large pond, the place was
found to swarm with these little animals. ‘T'bere had beenno cases of plague
among the Bharais, who are a caste of Muhammadan beggars. This difference
between the two sections of the village with regard to the rats was so noticeable,
that it was remarked on by the igoorant members of the disinfection gang as
being something which required explanation,
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One fact which has been brought eonstantly before us in the present
epidemic was the carious way the disease has spread from one house to the next,
and has taken saveral houses in snccession vegardless of all apparent eonnection
botween these houses. Indeed, in many eases the houses have had thewr
entrances in different streets and have been oceupied by castes which have no
intercourse with each other. At Khan Khanan one of the first houses to be
attacked with plague was that belonging to a Khatri named Bbagwana. Ad-
joining his house, at the back, but having its entrance in another street, lived a
Tarkhan or Sikh carpenter named Bhagwan Singh. Theses two families had
nothing to do with each other. One day, soon after the Khatri’s hounse had
been infected, Bhagwan Singh and Lis family noticed a rat coming out of a hole
in the wall. This hole we afterwardsdiscovered led into the Khatri's house.
The family noticed that the rat took no notice of their presenceand that it was
mora or less beliosh (unconseious) and after wandering about for a short tima
lay on its side and died. When this description was given us we at once recog-
nized that the rat had died of plagne. The following day several members of
Bhagwan Singh's family were attacked with plague.

Another marked instance at Khan Khanan was in the case of a block
of buildings near the gataway. The first person to ba attacked here was a Jat
girl aged twelve years. 'I'he only entrance to this houss was by the road leading
to the main gate of the village. The next honse to ba attacked in this neigh-
bourhood was one which had its baek to this one and opened into an alley which
led from a street in the village. ‘This alley was inhabited entively by Ramdasis
who bhad no dealing with the Jais next doore. 'T'he infected Ramdasis’ honsa
touched by one corner & honse belonging to the Chamars., Up to the time the
Chamara left the village, which was about November 29th, no cases had oceurved
among them, but on goiug out into camp, Indi, the wife of Roora, was attacked.
She must bave been infected in the village. Un going into the village we were
surprised to find that her honse was the one next to the Ramdasis' hoase.
The Chamars’ quarters had no direct communieation with the Ramdasi’s quar-
ters, nor had the family attacked anything to do with the other two families.

This house t0 house infection has been so eommon in onr villages that
it would only be tedious to continue giving instances. But one more marked
instance might be quoted. When we arvived at Lmdhana Jhikka on May 21st
we found only two Families attacked, a Jat Eamily belonging to Narain Singh's and
a Mohammadan family belonging (o Sain (five eases). 1t was afterwards ascor-
tained that Salamat, wife of Sain, was the fcab Lo be attacked. These Moham-
madang lived ina little courtyard just ontside the village. o enter the Jats®
quarters, one had to take a long tortuous course along lenes which apparently
led to the middle of the village. But on moanting the roof of Narain Singh's
house one atonce perceived that the passage along which one had entered had
gradually enrved back agam towards the Muhammadan®s guarters, and thoagh
the roof of the latter was mach below the Jats' ||r}||.=zt's;, the two houses Wersa
only separated by a eattle-shed. The houses were close to each other ; bat there
could not have been any direct communication.

The obvious criticism to these facts, produced to show that house to house
infection in many cases takes, place by rats, is that the people in the various
houses spend mueh of their time on the house tops, and as these are chiefly flat
withonly a small ridge of mad to show the boundary between the different houses,
free intercourse must take place and infection may after all be communicated
di.mm]:,r from parson to parson. There are reazonz for |m|i.||,-\'il:|g, this 1z not the
case to any large extent, becaunse as weshall show in another place, plagae is
very little infections in the open air. It is this fact which has made the total
evacuation of the villages so successful.  But a stronger argnment is that we
have unfortunately bad many instances where honses have become infectod after
the inhabitanta have left them.

To refer again to Mehlgahla, the entive viilage was turned out on

) Marelhh 17th. UTI to that date only the Chamars and

Iufection |'|||4|Ir.lll“‘1'. [£13 3 .l ¥ l i o ; F ; ‘T_ . | ' . 'I 'I-. 1.| - ]- ' "I

spread in a villge sier  SWeepers had been afiected, not including the one Jat gn

the izhabitants have kit who had brought the disease from another village, 'T'he
1 = & a

] riest of tha x':ll:ng-l: |'|.l.l1ll.':l'|."'l_"ll |u:|'['lli:t]_1,' free Feom infeetion.

Even after the people got into eamp, no one except Chamars and sweopers got

infected.  Eight days after the evacuation of the village the disease seemed to
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have diedout. At the end of March the disinfection of the village was ecom-
menced.  The Chamars’ quarters being first treated. More Chamars at ones got
infected from their homes. On April Gth a Jat who had been inside the village
which had been uninhabited for twenty days was struck down with plague At the
time wa were very hard pressed for labonr and were obliged to allow the villagers
to doa great part of their own disinfecting, under the supervision of the Sanitary
Inspector. They did not take the zame care and precautions which our trained
coolieg did, and it was soon found that ench time o new wmoksfle was
sommenced some of the people working in that mohulle were attacked with
plagne.  Numerous dead rats were fonud all over the village. Nobody had
noticed rats dying before the village was evacuated. Here we lave two im-
portant facts before us, The wvillage, except the kamins' quarters, was froe
from infection before the people left on Mareh 17th ; it was virulently ineffective
whentheybegan to return twenty days later. No disease had been noticed in the
rats before the people lett; they were found to have died in numbers when the
people returned, and died in such a way that it was practically certain that
they bad died of plague. It is very difficult not to run to the conclusion that
it was the rats which had spread the infection from the Chamnrs’ quarters all
aver the village.

Again, in the case of Banga, as already described, the people when t.hég
In Bings, the peaste  left their mohulle, locked up their houses, and went into
wd o thir - pamp and remained under police  supervision. The
dizease so0mn Slﬁppcﬂ ATHONE them. Their houses wora
e an fing. Afterwards disinfected. The gang of workmen who did
fug Vhe Fats ercaped. this, being carefully looked after, did not et infected.
But after a longer or shorter period the people living in the adjacent mofullas
began to see rats affected with plague.  On this oceurring, ihlum.- who were im-
mediately eiected from their houses cscaped, while those who remained became
quickly attacked.

It is facts like these which in the end convinced us that thongh linman
intercourse is an important factor in the spread of plague in o village, still rats
play an equally important part. [t is beeause rats so readily carry the disease
from bouvse to house that all methods wineh try to deai with an epidemic of
this disense by treating only those houses where cases of plague have oceurred
are bound to fail. We eannot control the movements of rats, whether diseased
or heulthy, and this consideration alone ghould foree vz Lo treat every village
ag a whole. What is the good of segregating and keeping under rigid police
supervision a few in Fm-.hn_] people when rats are carrying the disease to almost
every part of the viilage?

The next question which presents itself is—granting that rats spread
) is i WREY e e ] | o i v
5% Datel b oy T the disenze Lo every part of a illaga where the malady has
foction from ene vilngs to  already been introduced by some other agency, ean rats
mEg e convey the disease from uvne village to another, or from
one locality to ancther some distance off ¥

This iz a much more difficult question to settle and is beset with greater
difficulties. Up to the present, in the Jullundur District, discased rats, or
indeed healthy rats have not been seen gomg from one village to the next; nor
have dead rats been found any distance away from human habitations. Both
these are oceurrences which one would expect to find if migration of diseased
yats took place on any large scale. L’i'hr:u, again, the iutrmlluni.;'uu of the dizeaso
by human agency has been proved in so many of our villages, that one is
inelined to believe that it was probably due to this eanse even in the few
villages where we were unuble to 1_‘uul any direct or even indirect evidence of its
intreduetion.  This is a very fair 1ufurunt:u_ to make, [.)'"3 cannot be expected
to believe in any “ theory ™ or “ hypothesis ”' for which one has no facts in
support. For a time we all wore or legs believed that man and man alone
carried the disease from one piace to another, till one or two villages got infect-
ed in a curious way, at the end of March, and thiz made vs think over the
matter in a new light.

At this time of year instead of hiaving isolated villngeq gituated some
distance away from previously attacked villages we were getting new plague
villages springing up all round our old villages and the disease scemed to be
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spreading faster than we could hope to cope with it, if it continued at the rate
it was then progressing. The inerease began in February, when ten villages
were discovered ; was at ita height in March and April, when twenty-three and
twenty-nine infected villages, respectively, came to light, and then the spread
ceased almost as quickly as it had started, there being only seven new villages
diseoverad in the following months. The only general conditions which pre-
vailed during March and April, which differed from the previous conditions,
was that the weather was gettiug rapidly warmer, and the corn ripened, was
cut, threshed and stored during this period.

There was heavy rain in the beginning of February, when the increase
firat started, but afterwards the weather was unusually dry. The meteorological
conditions were those which in other districts (Karaclhi and Seind) have been
found favourable to the early checking of the epidemie, and may therefore be
disearded in the present argument.  1'he conditions of the crops may have had
gome direct or indirect effect. The wide inerease of the disease corresponded
with the appearvance of the ear in the corn, and its decline with the filling and
closing of the granaries. This may have been accidental but the point will
be referred to later,

At the berioning of March we noticed that three little villages, named
}]uhrmupur, Chak Kalal and Batuli, were almost surroundad ]IJ,-' plagure infected
villages, and from our previous experience wo felt pretty certain that these
villages would get infected sooner or later. It was therefore well worth our
while to try and save them before they got infected. Mebrampur consisted
mainly of Jatz and was intimately connected with Khan Khanan, a village which
had been infected, but had already been declared free again. Chak Kalal con-
gisted of Aluwalian who had some easte-fellows in Iintlg‘m and Batuli eonsizted of
Mabammadan Arvains who had rvelatives in other villages but none near.  With
the lmnp]:’s congent Mpe. Jolnston put hozh ?l-|¢_rll-|':r_mpnr and Chak IKalal
out in camp. Batuli wag not tonched, and as the map shows was one of the few
vj]l:ig:-.-: in the middle of our area which t::—'.:::l"i-l.‘l[l the disease. ;"IIE_‘:]'I'I‘:!.!]I'L]I_‘I'I_" also
escaped.  But of course it will always remain o doubtful point whether going
into camp eaved 1t or whether it escaped in the same way that Batuli did.

With reference to Chak Kalal the case is rather different. Up to the
time the peaple went out into camp no one had been attacked ; but 1t had been
noticed that the rats 1o the \.'i]hlgtr W Ll:'o-"i.l'l;.!' in 4 curions manner, Phe pq_-uplﬁ
went out on Aprl Tth. On April 15th, eight days later, the sky became elouded
over with denze clouds and there was every nppearance of heavy vain,  The
people got anxions as they thought their huts were not sufficiently well-built to
keep out the wet. T'hey therefore, without waiting for orders, returned to theie
\‘]]I;lgn:- for shelter.  Numeroas dead rats weve soen ]:.‘:illgnhul.lt, the houzes.  After
being there for one or two hours, the people returned to the camp. The noxt
('In:,' the lambardses came to the 1“1:-;{1[!- Officen's eat) anl I'i"],ll','lrl‘i_'ll that there
were a2 number of dead rats in their village, They were ordered to bring some
np for examination. This l.lu‘}‘ did the fﬂ]l:‘.r'll'l.'ing mm-ning U?ﬂl]. '],'ij'
brought a rat which had only just died. On microscopical examination it was
found to contain typical plague bacilli in large numbers in its spleen, and the
bacilli grew in a characteristic way on ordinary agar-agar.  The same evening
Lwo  persons of the wvillage were attacked. After which followed a severe
epidemic in which thirty-two persons were attacked and nineteen died.

In this ense there seems little doubt that the people got the infoction
from the diseased rvats, which had began to die ten days before the first human
being was attacked. The question arises how did the rats become infected &
It must cither have been from diseased rats coming from one of the surrounding
villages some of which were less than a mile away, or it is possible that
“infected ™ articles, such as clothing, may have been bronght from an infected
village and the rats been infected from them. Indeed, on the 25th March, we
turned a man named Sunder Singh and his family, out of this particular village
into eamp, becanse he was supposed to have been tosee a wan suffering from
plague at Sotran zome days previouzsly,  Buot as he and his family never con-
tracted the dizease, he was allowed after ten fi:‘.}'i-i o return. Nove of lits
family ever contracted the disease. It is therefore unlikely that he brought

the disense. "
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In two other villaiges—Punian and Lalpur—the rats are said to have
died before any one in the 'L"E]Iagu was atbacked with ];Iﬂ.guu. In the ecase of
Punian thizs was noticed eight days, and in Lalpur “ a few days " before the
first case. Next to Punian and only 110 yards distant is a small Muhammadan
village called Hamirowal, although 1t had no direet communication with Panian,
which wnsz a Jat village, it was thought advisable to evacuate it at the same
time that the other village was turned out. It consisted of only 28 houses,
When it was disinfected it was found that rats had began to die in it. No
less than thirty dead rats were found in this small hamlet.

In these four villages the following common conditions existed :—

(1). The people belonged to a different caste to the people in the
surrounding villages and were therefore unlikely to have had
very intimate dealings with them; Punian was an exception,

(2). When plague started in the village instead of having one or two

primary dropping cases, we had a regular outburst in the first
three or four days. Thus:

- Ist day. 2nd day. 3rd day. 4th day.
Chak Kalal ... 3 ] T 7

Lalpur i 3 1 2 2 All women.
Fanian : ] 1 4 Five women, fwo men.

Hamirowal—not attacked.
(3). All the villages named had their rats affected during the month.
of April.

Since \\'l‘iti]lg the above, I have read Dre. Wilkinson's remarks about a
fifth village (see page G0).

The willage of Lell is also one where there is no direet evidence of in-
fection and where the rats are said to have died before any one was attacked.
The epidemic also began in a sudden way. 'I'wo people were attacked on
April 12th, one on the 13th, four on the 14th, and two on the 16th. The village
is situated about a mile east of Sirhal Mundi, from which it was supposed to
have got its infection. This village was also attacked in April, -~

From these facts we are inclined to think that though it is not a common
mode of infection, rats may sometimes carry ivfection From one village to an-
other. But all the links in the chain of evidence have not yet been produced.
It haz been a common experience with us to find that when we are doing the
diginfection of villages all the rats which were known to have previously inhabit-
ed the place have then left it. Rat holes, covered up with wet mud (garch)
by our diginfectors, remain untonched. What becoma of all these rats ¥ Do they
remain in the fields as appears to have happened at Mokandpur, or do they
after a time return to their own or other villages 2 .In April the corn was
being eut.  Did the clearing of the fields drive the rats which were then living
in them and feeding on the standing corn back into the villages, and if so, did it
drive infected rats into these five villages in which the people state that the rats
began to die of the disease before human llluings were ItLi:ul::kud ? These wre all
points which, with our present mformation, We are nct m a position to answer
definitely.

One more point before we close the section. Rats do not get ill imme-
diately they are infected. Even in B case where they are inocalated with

lngue and where they show symptoms quickest, two or three days may elapse
EEFEM they become ill, and if they get the infection in other ways, the period
of incubation is longer. There is, therefore, ample time for them to migrate to
neighbouring villages before they get ill.

A few rats dying is sufBeient canse to make the others leave the loeality.
Thiz was found to have happened in Khatkar Kalan, Mokandpur, Garhshankar,
Haplowal, and several other villages. They would not remain out in the fields
for very long, as this 1-arig!_3r of rat i1s 1-.5::&1“.;.1‘"5' a house varmety. It seems
to us extromely probable that many would migrate to other villages, as they
have been known to do in health, If healthy rats migrate to other loecalities,
nothing is more probable than that ¢ infected ™ ones would do the same. We
cannot, therefore, ignore the supposition that these animals convey the disease
from one locality to another, though it may be to a much less extent than
human agency.




SECTION I1I.
MEASURES TAKEN TO COMBAT THE EPIDEMIC.

As previously stated, the plague staff in the infected area was divided
inte two divisions.
1. The Inspecting Staff—whose sole duly was to find the existence of

i Obsoreation Sag. | P1AZUe and to report it to the officers in charge of the
' other division. T'In-_v had nothing to do with the cordon-

ing of villages, segregating the people or treating the sick. Their ene and only
duty was to find plagne. The details of this staff 13 deseribed on page 124 and
their methods criticized,
2. The Egecutive Staff. —This consisted of a staff of European officers,
e Beseattantiiall ineluding Assistant Commissioners, Medical Officers and
Distriet Superintendents of Police, with their appropriate
subordinates,

The Assistant Commissioners were in general charge of the operations,

Dutics of AmsistantCom- 20 were responsible for adequate arrangements being

mifsinners. made for the hutting, feeding and general comfort of the

people placed in eamp.  They also supplied hnts for hospitals, police and ihe

lague ataff, Al stores, lime, &e., were indented [or through the Assistant

ommizsioners, except medicines and disinfectants, which were supplied direct
by the Civil Surgeons of Jullundur and Hoshiarpur.

All aceounts were kept by these officers, and all payments made through

them.
They also kept a record of all the operaticns ; sent in o daily diary and
reported to the authorities of other districts when persons eseaped from infected

Arcn:s.
The Medical ﬂ[ﬁu'ﬂ'ﬁ wora in cllnl'ge: of the gengral medieal arrangements
Duatiss of the Medicat AN the subordinate medical staff. They diagnosed the
Officore, cases of plague, and informed the Assistont Commissioner
in charge. They alzo made immediate and adequate areangements for the re-
moval and segregation of the sick. The hospitals and all arrangements for
the treatment of the sick were in their exclusive charge.

They fixed the sites of the camps in consultation with the Assistant
Commissioner.  The disinfection of the villages was earvied out under theip
supervision, and they inspected and passed as completed each house separately
after disinfeetion. It rested with them to declare when a village might be
considered free from disease.  They were responsible for the daily inspection
and roll-eall by hospital assistants of all the persons placed in the healthy,
segregation and hospital camps.

They carvied oub plague prophylactic inoculations. They had compiled
in their office the daily sick return and kept the ]IDS']int and disinfection re-
gisters.

Under them were assistant surgeons, hospital assistants, compounders,
hospital and disinfecting establishments.

The Police Officers were responsible for the police cordons round the

Duties of the Police 0m-  Varions villages. At one time there were nearly 8,000
care. police on plague duty.

Measures carried oul on the digcovery of plague 1 a village.

On the diseovery of a single case of plague the first thing done was
Oordoning ke Thkigee ;ﬂwny'.q. to place a pc}licu eoridon round the infected 7i"ﬂg"ﬂ'
ik firat eporation. or area, and to prevent all ingress or epress,  If I_u_lﬂpru had
gone temporarily to other villages, such as to the nearest shops for necessaries,
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they had to appear before the police inspector in charge of the cordon, who, after
baving all the circamstances of their ease written, allowed them to enter
the cordoned aren. But no person under any circumstances whatsoever was
allowed outside this area without a written pasa.

This cordon was not removed again till the village was declared free of
plague.

The importance of placing an efficient cordon as early as possible ean-
not be over-estimated. However important it may be to treat individuals and to
protect the immediate neighbonrs of plague-stricken people, it cannot compare
with the enormous importance of protecting other villngos and other ecom-
munities from being infected. In fact our first duty was to try to cleck the
spread of the disease ; our second, to try and exterminate the dizsease in the
places where it had already gota footing.  Our cordons were therelore our firat
line of defence, or at least they ought to Eave been so.

Immediately after the cordon was established, a nominal roll of
fe e e whole village was made by the patwdri or some
iofocrod villnees and aiter-  OLher responsible person.  After the inszpecting staff had
wards of cvory willage  Dheen properly organmized nominal rolls of this kind were
within the infustod arsa. « _ ; :
kept ready prepared in all the villages for miles round
the infected area, and all that was necessary when plague was found
was to have a wmuster-call of the people. In this way we had a ready
means of inspecting everybody present in the village, and of telling whether
any one had lefe the locality, and if so, enquiry from the neighbours
rendered it easy to find out what had become of such poople.  The Assisiant
Oommissioner made lists of all absentees, and communicated with 1_'.h1! authorities
of the districts to which they had gome. In this way they could be traced,
watched or returned to their village, as circumstances allowed. T'his method
rendered it possible to trace the diseage ot an E".'Il']j" stago into ofler \riHugnu,
From Mallupota alone the absentee list showed that one plagne-stricken patient
had fed to Jhandher Khard and another infected one to Mehlgalila.

When, at a later stage of the operations, we got the people into the
various eamps, it was by reference to the village lists that we were enabled to
determine whether we hadevery one under our observation  With the help of these
lists the hospital nssistants made out their lista for the roll-call and inspections
of the individual camps.

The next stage was the arrangements for the evacontion and lhutting of
Bewsantica of € infesl- the [}E'ﬂll.ll.'. Uausﬂ]j on .I: e rr_'cuipl. of the report of plnguu
ed villages snd formivg of  the  Assistant Commissioner gave orders to the misfry in
MR R charge of the hut-building depit to send off the number of
huta I'rl'ql.liﬂ!d, and Irl.u}.;.‘lr lines of bullock-carts laden with TS and sirki huts
wonld be seen wending their way towards the newly-found willage within an
hour or two of the information having been recsived. In ome case, wiz, Shikoh-
pur, the Medical Officer reported plague on the evening of Februsry 1st, and by
3 p. u. the following day two hundred huts bad reached the village, which was
situated ten miles [rom the depdt.

But often, especially during April and May, when plague-infected villnges
were springing up suddenly and daily round us like mushrooms, it was quite
impnasihle to get huts made quick énough to keep pace with the demand. For-
tunately the weather was dry, and we were able to turn out the people without

Tkt anla thik walbing for Luts to serive. In many cases the ili”:ng-ﬂrﬂ
n,,‘::mu,, hats shoutd  Duile themselves most oxcellent shelters. Buot we are
whosovor pedsible be gro- :5.hrung]j' of npin{nn that this should not be allowed, unless
bt Government huts are not procurable.

It very frequently happens that after people go out into camp, and even
in the so-called healthy eamps, fresh cases of plagne oceur—in fact, this is almost
the role for the first few days after evacuntion. This necessitates the patient
heing moved to hospital, his relatives and belongings being sent to the
hospital or segregation camp, and the hut being burned. If it happens
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to be a Government hut mno diffienlty occars; and as thess are very
cheap the loss is inconsiderable. But if, on the other hand, the man
and his comrades have built the hut, they kave usually used theiv hollaks
or span karas, or even, at the time, unusug ploughshares or other agricultural
implements : often two or three families elub t.ugot.!mr to make & common hut
In all these cases the difficultios which arise at tha burning of the shelter tend
to make the ownerz discontented and to harass the medical subordinates who
have to earry ont the reqnisite measures. The hats made by the villagers may
be, and usoally are, more comfortable than the Government ones; but they
certainly do not Jot in the same amonnt of light and  air, aud are, therefore,
not so serviceable for the present purpose.

The formation of eamps is also an importint matter, Tho Assistant
The sclootion of sites for  Commissioner and the Medical Officer ride ronnd and solect
camps. snitable sites. Hizh groond near wells form the best
gituations. Trees are usaful winter, ns L'!L:}_',,r prrﬁidn shalter for the eattls,
and 1o the hot weather become neeessary for shade. DBut camps should never
be formed actually in groves, gardens or woods, as the people do nob usnally get
the full benelit of the air and son, they ave more di‘ficalt to get hold of and
inspect.  Frequently when a camp is situated in a begh, the headman  or
the owner takes possession of it for him:elf and his Friends, and the rest of
the people have to find shelter as best thoy ¢an.  In some cases 30 much room
132 tnken e h}‘ the ui.:r.l'r'ﬂ'.e, that thers 13 not nnl}‘ no room for the others in
which they ean place their huts, but they have no shady plaes to sit in during
the day. Awnother reason for not wsing these gardens is that, in the Jollundur
District, they are often vsed as latrines.

But =ome of the best sites for camps were selected near groves of trees
and then there was plenty of room to everyone to sit under the shade during
the hours when the sun's rays beat down with relentless foree.

The camps were selected with doe regard to the various eastes and commu-
The disision of camps TS Which were present.  The general division into—(1)
into- 1, Healily,? Scgrogs. Healthy Comps for communities who had no illoess among
Hom and 3, Hoapital Campe them, {E:l '*iv.!:rr_:pzm.i' wr Sli.\';lrﬂﬂf f-'-nw;u-lr for 'En-cup'lu who came
from infeeted mohallos, and (35) ”Jrﬂiﬂlfrrf Ir1-'H-II.I'J.Si for the relatives of E}L'lgl:lm.-itriukqan
persons was observed. But often it was found necessary to split up some of these
into smaller camps.  For instance, there were uszually three or four healthy
enmps=—aone for Hindoz, another for Mobhammadans and a thied for Chamars
and so forth. The huts were arranged in rows leaving wide thoroughfares, 50
to 100 feet wide between them, and each hut was situated 15 to 20 paces from
its fellow. 'I'bis gave ample room between them, and in the event of a hut
eatching fire, which was not an infrequeat ocenrrence, there was little likelihood
of others huil!g‘ im]:l'i'tc:l.h."t'-i.

The hatz themselves were of the natare called jkmr}n'i |::jr natives, that
is to any, they consisted of two sloping planes like the roof
of & house, each |]f:itm- was 3 feob hjr 10 feet, and consist-
ed of a bamnboo frame with sirki or grass fastoned to it as shown below —

Caps#l rasl ban of hinta.

The centre of the hut stood 6 feet above the ground, and gave a superfi-
el grnuml arven of 100 square foet inside,
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In the cold weather triangular backs and fronts were provided. But in
the warmer weather the people made their own arrangements about doorwaye,
these usvally took the form of ecloth purdahs. Each lhut accommodated on an
average five persons, or one family.

They are light, cheap and wery portable. When they hecame old
and ragged they could be burned, or if they had been used for police,
health eamps or other purposes, which did not render them likely to carry in-
fection, they could be taken to pieces and the material used a gecond time,
They were made very easily and in large numbers by the sets of gharamas,
who were always kept separate from the infected villagers.

The evacuation of the village was usually earried out by thie Assistant
The crmenstion capried  CUMMIsEioner.  In most cases it was an extremely easy
out by the Awirtant Com-  matter.  The Jambardars were informed of the sitvation of
R the various camps and what class of person was required togo
toeach. They were then told how long they would beallowed before s second
The formation of an COPdon would be placed round the village from which the
inmer policn condon to pre.  would be eut off  T'he former cordon, it mill be remembered,
rent wecens to the ¥illnk® wag placed round the villege area. Thus it will appear that
the camps were sitnated between two sets of cordons.  One oulside the fields
belonging to the village and preventing communication with the outzide world,
the other ronnd the village site which cut the people off from (he focus of
infeetion. This second cordon, we regret to R, Wi often omitted on
account of the small number of police in proportion to the area they had to
cordem.  We have many instances on record where people went back to the
village 1o got little articles lhi-"!r :':-r|m'rnﬂ, and were prom [ I_-,r infeeled and
gubsequent |y attacked with plague. But we could not make bricks withont
gtraw, and if we had vo poliee for the purpose we could not use them. Village
chankidars and hired watehimen were tried, but wera found :l]’].‘i[]l|t‘.!l!'1.‘1|' nseless,
as they were ensily intimidated by threats or weedled round by the smallest
bribes. .

After the order for evacuation was given the people packed up their pro-
perty and streamed out in lines like ante to their variovs eamps, Tt usnally takes
a whole day for people to get out all they want, and we allowed them o second
day to get articles which, in the burry of packing up avd getting out they may
bhave fopgotien.  After this the willage was out of bounds and the camps became
their temporary homes, They vevally remsined in these from =ix weeks to two
monthie=—not a ve Ty |1}Ilg t:il:m',, rm-sidering the virulence of the dizcaze we were
combatting.

After the pecple bad been brought out the hospital assistants were placed
Daily irspectiongandrotl. 10 charge of the varvious camps. Their duties consisted of
calls bkl ip the cimps. holding o roll-call twice a day of all present, examining
all eases of zickness and n-]l-{‘.-TTing' d:ni]j all ecases of IJ‘]II!.:’I.I!!' or any abeenlees
which may cecur, The roll-call was usually held twice a day, but when hospital
aesistants were few compared to the peopls they had to examine, we wera obliged
to be content with one roll-call daily. We found that a hospital assistant conld
in this way look after from 800 to 1,000 people. These roll-ealls were most im-
portant, and we draw especinl attention to them here because gome of the suthor-
rities who were not actually on the spot, seem, for a time, to have been absolute-
ly ignorant of their existence. They mnever caused any inconvenience to the
inlinbitants, as the subordinater went from but to hut, and thersfore noone was
obliged to leave his work or his food. By means of these inspections we were
enabled to find every case of plague. In fact the rise in the number of * frash
cases” in Table 1V, page 118, was mainly due to the fact thateases which remain-
ed hidden in the willage were very soon brought to light when the roll-calls were
in working order. Last, but notleast, the roll-calls prevented persons from
leaving the village area and wandering very far away. BSeveral cases, where
people habitually broke the cordon, have lately come to our notice, but the
wers unable to wander very far away as they had to return for the next roll-
call. These inspections were therefore one of the means by which the disease was
revented from being spread to any distance. A very good instance of this is that
of Hari Ram, Patwari, living at Mallupota. This man had bis home at S8hahpur,
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-a village 15 miles away on the other side of Nawashabr. He wanted to get his
property to bis own village, but he was not able to get so far away with a bulloek
cart without missing a roll-call and being found out, though it was easy enough
for him to break the cordon at night. He therefore sent his things temporarily
to Bahrwal, an uninfected village just beyond the cordon round M=zllupota,
Thus, he most effectually infected not his own village, 15 miles away, but the
one next to the village he was in. In the same way Moti Ram, who was patwari
of Bhabpur, but lived at Mallupota, is supposed to have bronght the infection to
Mazari. But, as already stated, on page 40, the chain of evidence is not so complete
as in the last case. e, therefore, look upon these daily roll-calls as our second
line of defence in preventing the spread of the disease.

While the village was being evacusted all plague cases were sent to the
bospital. For this purpose, sheds made chiefly of bamboo
and sarwar grass or sirki were employed as in the case of
the other huts. But as we required larger space with more accommodation for
the sick, the huts were strengthened with wooden beams (lallaks). Kach shed
was 28 foet long and 16 broad. The side wallz were 8 feet bigh, from which
the roof sloped npwards to the centre of the shed ; the central ridge being 10
fect to 12 feot high. These sheds cowtained en patienls with ease, and some-
times twelve without inconvenience. “I'he ingide superficial area was 448 square
feet, and the cubical area 4,480 cubic feet. Each patient therefore had 448
cubic feet. This, considering the porous pature of the buildings which allowed
of free interchange of air, was found ample. The following is a sketch of one
of the hospital sheds :—

Plague bospitals.

The pumber of such sheds erected depended on the number i
At Khatkar Kalan there were two, in Banga, Bunian and (3 lmnnh.!i[l:lr uff}:::::enrt‘
Khankhanan, where we had our largest number of patients, piz., a.ei.:unty at one
time, and at Sirhal Qazian we used a long shed, 108 feet long and 16 broad
These make excellent hospitals, but take longer to erect, and are not as e:mil_w;r
moved about as the small ones are.

The ground was beaten down and plastered over with mud and
to dry. When it had become hard and dry, it was washed over with f!rls‘]!l?:“ni
wash. Vhis was renewed every morning when the weather allowed. The foor
waa thus kept ul?an and, if properly done, there was never any fine dust flying
about. The ingide of the sheds were also sprinkled with phenyle each morning
In this manner they were kept sweet and clean, and there was seldom s :
or oppressive feeling noticed in entering them even at night.

Besides the main sheds for the occupation of patiemta thero were gmall

Bmaller huta for cook- ?I’I.l.':!} fﬂr I_'f""il'e"_'[:"“"PWFS- T!IEI"E were three (Iﬂ feet hj’ 12
bonas, digponssry and es- o with = opng roots ; 10 feet hiel: in the
tablishment, &e. feot at the sides. 8 e centre and 6

1. One was used as a dispensary.
2.  Another az a cook-houze,

4. And a third for bathing patienta on their admission to, or discharga
from, hospital.
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Hesides these there were smaller huts of the usual © lean-to " pattern,
already described, which were used for—

1. Hospital assistant and compounder’s quarters.
2. Bhistie, ward orderlies and sweepers' quarters.
3.  Observation shed for suspicious cases.

4. Mortuary.

The dhais nsed the same kinds of huts as the hospital assistants. But
when European wurses were attached to the hospital we
had larger and more comfortable erections. They were
built of the same materials as the other huts, but were 24 feet by 10 feet. This
allowed of a centre-room 10 by 12, a verandah in front 6 by 10 and a bath-rovm
behind, of the sanme dimensions as the verandah. The roofsloped from 10 feet
in the centre to G feet at the sides. They made very comfortable quarters in
the cold weather, but were unbearably bot during the hot weather. {!In fact we
were obliged to get most of our nurses into pueca buildings during June and
July.

Hets for Eeropean nurses,

In some eases the sheds were all raired on mud plinths about 6 inches

Wud plinths and surface  Wigh,  This we consider an improvement. But time

draining. .ghould not be wasted making them when sheds are urgently
required.

Al hospital buildings were surrounded by shallow trenches to carry off
any rain which might fall.

Latrines made of sirkt and without roofs were ]nlnr:ml in convenient
Latrines. places near the hozpitals.

In Al'lpi:mfix A will be fonnd a list of establishment furniture, ﬂrugg and
b be sundries which bave been found uzeful,
Horpital establishment
and cecessiries,

In the Jullundur Distriet we had 16 fully equipped hospitals as follows : —

1. Khaikar Kalan. 0. Menlgahla.
2. dhandher Khurd. 10. Banga.

3. Ehankbanan. 11. Eatt.

4. EKhatkar Khord, 12. Bisla,

5. Birhal Qazian. 13. Pharala.
G, Shikehpur, 14. Punian.

7. Mallupota, 15. Jagatpur.
8. Gunachaor. 16. Chhiokran.

In these places large numbera of patients were treated. But smaller
hospitals with few drogs, &e,, were established at almost every village. Only
in the ease of several villages lying close together was one hospital utilized for
more than one \'i]]:‘lg:‘.' at o bime. The reason of thiz was that the 'uillr!.gcrs,
always suspicious of our motives, objected to having their velatives taken away.

The Muobammadan burial gl‘r.lllr:lrrs and the Hindu hurning ﬂ.i"g.-ﬁ!g req“im
fusisl  asd  buesieg  consideration. These were selected az far away as possible
gronnds. from the camps, lhmlgll within EARy reach of the ]:ugpita]_
£ lespital assistant or a compounder was always placed in charge. He was
respovsible that people carrying away plague corpses did not mix with other
people, and was always present during ihe funeral eeremonies, and personally
supervised the bathing in plenyle of all peasons attending the funeral before
their return.  Graves were dug to the depth of 6 feet; the official in charge
being provided with a measuring stick for this purpose. In the Hoshiar-
pur District 'Ffla[_ruc coTpEes were buried in quick-lime. But this was not
done in the Jullundur District, as sufficient lime (four to eight maunds per
perzon) conld not be procured, If sufficient lime be not uzed the body instead
of being quickly disintegrated is only preserved. 1lowever, if the body is buried
sufficiently deep there are practically no chances of any ill-effects occurring.
The plague germs cannot live in the absence of air, and therefore quickly die out
in corpses which are buried deeply. Tt is stated that no ill effoets have taken
place from the opening up of any of the great plague pits of London.
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But burning is certainly the most satisfactory way of dealing with
plague corpses. The Hindus, therefore, in this respect, have a great advantage
over all the other castes with whom we have bad to deal. The hospital
asgistant was responsible that sufficient wood was always used to complelely burn
up the body., Many of the Jats in the Jullundur District vsed gobar (cow-dung
made into cakes and dried in the sum), ns well as wood. These gave great
heat, and economised the wood which was searce. In cazes where the relatives
or friends were unable to ﬂuppliy fuel, this was given by Government. The
object was always to dispose of plague corpses as soon as poesible.

The next point to attend to, after the people had got into camp, was the

The primary disisfection  Uisinfection of the camps. This primary disinfection did

of campe. not usually extend to the health campa, but was almost

always carried oat in the case of the segregation cnmps, and in any camp in
which the dizoase showed signs of not quickly stopping.

The plan was as follows :—The people were first made to entirely empty
out their bhats and le'ﬂ.l:ul out evarybhing on the gl'ﬂ-u'id. Erar'j' box had to be
opened and every sack undone. The hospital assistants then eama ronad with
P_‘:’ll‘t]un syringes, and thoronghly soaked ev wything with strong p]ill—rll]]t: solu-
tion. Al earthernware articles, as woll as ali :;n:}l:ing ntansils ; small iron and
copper implements, &e., were dipped in a veasel containing the sama so'ution.
Beds, bozes, almirahs, &e., were squirted with the same  Articles soch as
grain, seeds, flour, &e., were simply exposed to the sun. Buat a special point
was always made of turning them ont of the receptacles in which they wers kept.
Cotten, hemp, bondles of string (ban) wore merely sprinkled with phenyle,
The subsequont placing them in the sun to dry them probably amply ** disinfect-
ed” them. In fact one is strongly of opinion that the wnexpected sucecess
which always followed on the disinfecting of the eamps was as much due to the
purilying ellects of the sin’s rays which was resorted to to dry everything, as to
the amouat of phenyle which we gprinkled about.

The people themszelves were also made to take phenyle baths. Men,
women and babes were all treated.  The European nurses sapervised the bath-
ing of the women, The large ivon vessels in which the people of these districts
boil the sugar-cane joice for making sugar, and which are ealled Ekarahas
made excellent baths,  They were also used for boiling the clothes of plague
paticnts,

In addition to this disinfection the people in all the camps were made

Exposing property o the L0 put out all their property in the son for four hours
snu's rays. daily for ten days after getting into camp.

The Diginfection of the Village.

After the people had been comfortably hutted in eamp, the cordons fixed,
and the various camps diginfected, the zource or rather the chief focus of infee-
tion Lad still to be dealt with ;—we refer to the infected houses.  Itis astonishing

Tha honses remnin . 110W long infection remains in and about the rooms and
fective sumetime witer the  Duildings where eases of [}Mglm have oconrred —that 12 when
sccupants bave KiC e potling has been done to kill the contagion. In Mehl-
E“]'l”' |-L'q:-]h'|c rnr.m'hiu;: fo the \'il]:‘tgu A4 L]n_',l'a. afber evacualion were uLtm:,km]; al
Khanlhanau 38 days ; alb Kariha 30 l_].:l_}’ﬂ- ; b ME"I.I[H'PEJI a1 llil_}-':i-, and at Bahrwal
24 days niter the village had been cmplied. We remember o eaze in “umhujr
where a Parsee family on getting one of its members attacked prompily locked
up the house and loft the island.  Seven months afterwards these people heard
that plague had practically cessed in Bombay, and they returned to their house,
Although they had been free from the disease for seven months, the day after
their return, anothor member waz attacked. Tt 12 most probable that he waa
infected from his own lonse. These instances show that the infection ean
romain a long lime in bmldings.  Another I:H'_ﬁul- of interest and ;impm-l;-m.r;g
which the present epidemie has illustrated is the fact that the infection spreads,

Tho infectivn speoads in 800 Way spread to every part of a village, after the in-
a willngn sftar it bas oo hiabilants have left their houses. This has already been
BTy yakna el referred to. It is only mentioned here to emphasize the
importanee of the disinfection of the whole village.
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The method of disinfection as carried out in the Jullundar and Hoshiar-
The disiofecting opers.  PUT Districts consisted of four stages or divisions, each
tione consisted of four having a special object. The siages were as follows :—
shages (1) Disinfecting with antiseptic solutions ; (2) Cleaning, (3)
Ventilating ; and (4) Whitewashing. Possibly one or other of these processes may
bave been sufficient, but on account of the difficully of making suve, or indeed
guessing the position of the infection, and also being sure that every part of the
building and every article contained in it had been thoroushly disinfected, made
it necessary to go through the whole process wherever practicabls. For in-
stance, strong antiseplics might bave been played on to every wall, floor and ceiling
in every room; but when the inspecting officer came round a few houra later
not a sign of the antiseptic would be seen, as the earthern walls take up the
moisture and dry quickly. Thus another time, a room, which had pever been
touched, might pass as one disinfected. In the processes earried out by us, there
was no possibility of any room remaining unfinished as long as proper care was
taken in the inspecting. Thos, even if a room remained untouched by the ane
tizeptie, the subsequent opening up of the roofs, lime-washing of the walls, &e.,
which all conld be seen by the inspecting officer, even days alierwards, left little
chance for the plague germs to remain alive.

Establishmert on disia. The following is the establishment uvsually eom-
fection work. plajed i

1. A bospital aszisiant was usually placed in charge of the opera-
tions, These men are ceriainly the best persons for this
work. We tried four European Sanitary lospectors. But,
on iha whole, the hospital assistanta were more salisfaclory.
They have sofficient medical knowledge to grasp the essen=
tials of disinfection, they are hard-working, and most of them
fairly reliable. Being natives they can sitay in the sireets
and houses in the villages during the whole day in the
hotiest weather, which fow Europeans could possibly do. The
disinfection of the villages is one of the most important stages
of the plague combatting operations. If it is badly done and

lagne makes its appearance again when the people return to
the village the whole of the operationg have to be gone throngh
a second time ; a contingency, not at all pleasing either to the

cople treated or to the stalf who have (o cary out the work.
ft. 18 therefore very essential that the man in charge of the dis-
infecting gang should be thoronghly reliable. Drs. Wilkinson,
Bmith and Walton adhere to the opinion that hospital assist-
ants are the best men for this work, while Dr, Clark would
like to have European subordinates ; but has not tried them, and
Dr. Coleman found kanungos made very eatisfactory disinfect-
ing overseers, This latter class was tried and found quite
ugeless in the Banga Circle.

2. A police sepoy of good character was usually associated with the
bospital assistant. He was usefol in keoping the disinfecting
gang in order in the temporary absence of the hozpital assiste
ant ; he prevented, in most cases, the occurrenca of thefts.
He was also available for making lists of property before the
Magisirate when owners were absent, and could be trusted with
keys of houses, &e.

3. Wat-ar;carriara.-ﬂauallj two were required for each gang of 50
coolies.

4, Coolies.—These eonsisted of three kinds—

{a) Coolies for using the pumps and syringes for playing a stream
of antiseptic on the interior of the houses. We were obliged
to place each pump in the hands of some particular coolie who
was responsible for the instrument, otherwise, if used indis-
u;im:émlaly by everybody, it soon got roughly handled and out
of urder.

(b} Coolies for lime-washing.
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(¢) Sweepers for general cleaning up and burning of old rags, rub-
bish, &e.

The coolies were usually the Chamars of the village. Some, who showed
themselves particularly smart, were taken on for other villages besides their own.

The disinfecting work, even when carefully done, is very dangerous, and a
Disictection of hosess  Inrge number of the men employed thronghont the operas
is dengercas work. tions have been attacked. Dr. Clark does not agree with
this statement (vide notes, page 157). But his experience was gained during the
hot weather when the infectionsness of the disease was at its lowest ebb. It was
very different in the cold weather, when in spite of all our precastions persons
became attacked. But we agree with bim that the more carefully the precautionary
measures are carried out, the less likely are any of the workers to contract the
disease. In fact under the supervision of some of our best hospital assistants
very few attacks have occorred.
Procanlicnary messus The following are the most important directions

takon b ik 1 e 5
disiofoction beeoming at. 10 be observed by the disinfecting staff : —

tncked with plague.

1. All persons workiog in the gang must wear shoes, and no person
should be allowed to enter any house or building with bare feet.

2. The gang should be inspected daily before beginning work, and
all persons with cuts, scratches or sore places on their hands or
legs should mot be allowed to work till these abrasions have
healed.

8. The disinfecting gang should be particularly warned of the danger
of raising the dust. When roofs are being opened, or floors
dug up, coolies with pumps should always be at hand and spray
wator or phenyle solution over the dry earth as it is being
removed. Men on this work should tie their pugris over
their mouths.

4. When the gang takes its midday meal, all should wash their hands
cutzide the village, and the persons who bring the food should
not be allowed to mix with the gang who should be kept
separated in an open field while baving their food.

5. The gang should be given a phenyle bath, or at least have the
phenyle gpray from the hand-pump played on them befors
leaving the village in the evening.

6. No person whatever should be allowed to smoke a hukka, or eat
hig food inside an infected village.

No person ghould be allowed in the village, unless bronght in by
the hospital assistant to open his house or wateh his property
while it is being disinfected. He should always be placed in a
position of sufety.

The disinfeeting gang should all, if possible, be inoculated with
Haffkine's prophylactic medinm.

e |

Muterisle miod (o disine The materials used in diginfection for an ordinary
feotion village were as follows :—

Antisepties (see below).

=

UContinnous action hand-pumps, or large garden ayringes.

3. Buckets.—Excellent  iron-buzkets were wmade out of old
phenyle ting, or lighter, but less substantial ones out of old
kerosine tins.  The village torklan or lehar Gtted handles to
these at a very small cost.

4. Ome or two ivon vessels, called karahas, for mizing the fresh lime
for lime-washing.

5. Bpades for opening up mud roofs, digging floors, &e.



110 :I.!.T'EEI.\I.-S EEQUIRED FOE TEIETECTION.
6. Baskets for carrying away earth, rubbash, &c.
7. Ladders.

8. The iron-buckets with rope attached (d4! and laj) used for drawing
water from wells.

9. Two mashaks.

10, Lime.—This wasalways unslaked (see below), ealled among natives
anbija chuna, and great care was taken to ser that it did not
get affected by damp before it was used. The usual estimate
was half maund for each house in villages. But in small towns,
such as Banga, where the houses wore larger and had more
rooms, a larger quantity was required.

11. Country brushes for lime-washing.—These were made by the
gharamie, who make the chappar huts from a kind of grass called
muny.

12. Some sort of colouring matter for marking infected houses, &ec.—
The red earth called hurmaehi, which can be procured in
almost every village, mixed with a little mustard oil makes an
excellent paint for this purpose. Every house, known to have
had plague cases, wns marked with a circle and cross as has been
done in other plague areas. A horizontal line drawn below
the circle amf cross iodicated that the house belonged to a
plagne infected family, but that the persons had been attacked
in cawp. Two or more cireles and crosses represented two or
more cases. In the Hoshiarpur District a rather different mark
was used to designate plague hiouses ; a circle was drawn with a
vertical line down the middle, on the left was a number, repre-
senting the serial number of the house, on the right the space
was divided by a horizontal line into two, the upper one had a
figure representing the number of people attacked inthe house,
and the lower space contained the imtial or some distinctive
sign made by the inspecting medical officer, and was only filled
in when the disinfection of the house had been completed.

Btage I.—Spraying with disinfectants. When houses had to be disinfect-
Bprasing with antiweptie €0 the following proeedure, which applied to all the baild-
tbo fntorior of tha hozees.  jngg in the village, whether actually kuwown to be
infected or not, was carried out. The disinfecting gang was collected
in the street mnear the louse, snd all the materials required were
placed in readiness in some convenient open space, if possible near the
centre of the area to be dealt with. "I'he owner of the house was brought in b;
the liospital assistant, or the constable from the camp whero he was !iving an
allowed to open the lock of his door, and then made to ait down in the street,
somewhere where he would not be in the way, and where he could watchall that
was being done to his honse and property. But he was not allowed to take any
active part in the disinfecting or to enter auy of the rooms till they had been
disinfected.

With pumps and syringes a stream of antiseptic solution was made
to plaly on the closed doorway till the wood-work was thoroughly
wot. It may seem unnccessary to begin using the antiseptic so socon. But
the object was to impress the workers that they had to deal with infected
places, and it was necessary to teach them thoroughness from the very com-
mencement and to insure the good work, without lflliﬂﬁ the object, for which they
gtrove, would not be obtained. The door was then thrown wide open, and be-
fore anyone was ellowed to enter a stream of antiseptic was made to play over
as much of the interior of the room #5 was visible from outside. Thus the
dust inside was layed, and it was fairly safe for persons to enter. The pump-
men then went inside, and from the centre of the room continued the pumping
till every part of the ceiling, walls and floor were wet and runping with anti-
septic solution.
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Other coolies now entered and carried out into the open every piece of
The removal of all mey. JUTRItUre, or movable property, while they were still wot
able pruperty which was with the lotion, and placed them either in the roof in one
DARReY Tl LA corner, or in some convenient placein the yard or even in
the street where they could get the full benefit of the direct rays of the sun. All
rubbish, rags or articles of no value to the owner were taken out into the open
and burned., Small articles, such as dafis, rumbis, dewas, &c., were dipped
bodily in vessels containing antiseptic fluids which were kept in readiness near
the doorway, The owners were encouraged to take as much as possible of their
property away into their camps after it had thus been thoroughly disinfected.

Corn, seeds, flour, heldi and such articles which would be spoiled by
placing in water were spread out in the sun for a day ; the vessels which had
contained them were disinfected secundwim artem, and, when dry, the warious
materials were returned. Books and manuscripts were also exposed to the sun's
rays.

The dry places, left by removing articles from the rooms, were at onee
tackled by the pump-men, who directed a jet of antiseptio
towards every space thus left undone. In the same way,
articles removed were subjected to a thorough drenching with antiseptic, when
they got outside.

A word or two about the antiseptic vsed is necessary.

Of all the drugs which kill germs, perchloride of mercary is the strongest
Perellorile of mercury DA most effectual. 1t iz used in laboratories and for delie
solution, though the best  eqte surgical operations, on this account—Dr. Watkins-
i " Pitchford and others have shown, in o series of careful
investigations, that a solution of 1 in 5,000 destroyed the

plague bacillus in five minutes with certainty.

When we began the plague operations in the Jullundur District we used
erchloride of mercury, or sublimate solution, as it is often called, 1 in 2,000,
Eut we very soon found that there were disadvantages connected with this form
of antiseptics. The water in the distriet contained a large quantity of lime salts
which precipitated the mereury, sult as a fine powder, and rendered the solution
we were using inert. This defect could be overcome by adding sulphurie acid
to the solution. But then the acid and salt attacked our metal pumps and syringes.
Tt is true, we could have sent to Lahore or elsewhere, and had wooden pumps
made, DBut this would have taken time and our work was urgent. But another
and more serious drawback to perchloride was that it is a virulent poison, and, even
with the weak solulions we were using, there were likely to be accidents;
especially as our disinfecting gang were at that time pnrfc{;t'ljr unenliured and did
not seem to realize that the solution they were using was likely to do them harm,

Amntiseptic,

We therefore decided to try another antiseptie, which thengh not so
Phonylo aclution usea POWerful as perchloride, still would be powerful enough to
ard povo eatisfactory ro-  kill the bacillos, and would have the additional adwvanta
sk of not being so poisonous to human beings, and would not
corrode our pumps or spoil the metal articles with which it would come in con-
tact. Phenyle was the antizeptic fixed on. It does not form 2 true solution in
water, but mixes freely as a very fine emulsion, looking very like milk. It has
a distinctive odour, is quite easy to manage, and has the additional advantage of
not spoiling clothes and other articles which are disinfeeted. It kills plague
bacilli in five minutes in solutions of 1 in 400 (vide Dr. Watkins-Pitehford’s report
from the Petit Laboratory, April 23rd, 1898). The direction given to our
workmen waz to pour enongh phenyle into the vessels of water to make a dense
white fluid looking like milk. On testing our samples of phenyle we found
that 1 in 400 made a thin bluish white fluid which on pouring into the palm
of the hand was transparent.  But that when made, as directed above, to the
consistence of milk, we were nsing solutions of the etrength of at least 1 in 200,
This, therefore, was amply strong enough for our purpose, was easily and quickly
prepared from the erude phenyle in ting, and was not li[-:uliy to cause foxig
effceta on those who had touse it on a large seale, and did no damage to clothes,
furniture or implements. After nearly ten montha' experience of thisantiseptic we
feel that it has answered every purpose for which we requiredit. In some of the
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larger, double-storied infected houses in Banga, where we could not get direct
sun-light through many of the rooms, and where the walls were made of rough
brick, which did not take the lime-washing, we had to trust entirely to phenyle-
lotion made as here described. ‘The result was quite satisfactory.

Ag an extru precantion, plague patients' olothes, when not burned, were
subjected to a bath of boiling phenyle of the above strength. We now feel that
the boiling was quite soperfluons.

To return to the disinfecling.

When the hospital assistant or other inaliecting officer was satisfied that
Large vestilation hotes the room had been thoroughly saturated with the antiseptio,

ende in the roofs of sl g had the doors of the room shut, and coolies went on to
Eoames nnd the antits Tao

romueed in the cose of n.  the fat roofs and made a hole in it, large enough to admit
focted Loasee. plenty of sun-light and air into the room below. An opening

of lesa than 6 feet by 4 was not allowed, and often much larger ones were made
in every house of the village. In the case of infected houses the entire roof was
removed. In making the openings, called moga by the people, it was always
necessary to bear in mind the position of the larger beams (shaktir) below.
For, it is awkward and gpoils much of the benefit of the moga to have a lar
beam running through the middle of it. If the opening is not made in the
middle of the roof, it should be made on the sonth side of the centre, as this
position allows the direct rays to act on the largest portion of the room. The
surface mud of the roof was dug up and placed neatly all round the opening to
make a ledge which prevented rain-water from ruoning off the rest of the roof
into the room through the mege. The phoos or grass and matting which
lay below the mud was next removed and always burned as it has a tendency
to make a litter and to blow about. The raftera (karian) were finally taken out
and placed neatly on one side.

Dhiring the whole of this process dust which was very apt to rise was laid
by continually playing a jet of water from a band-pump through the opening.

The house was then left till the following morning to allow the antiseptio
to act and the place to dry. The free ventilation enabled the latter to take place
very quickly.

The next day the houze was again entered and the rubbish, &e., which had
 Eiwaing ot s fallen during the making of the various ventilation holes

lime. in the roof, was sprayed with phenyle and removed in
baskets and buried outside the village.

The wulls, pillars, doors, corn-receptacles and all fixtures were afterwards
lima-washed hj’ the gang of whitewashers. This cm!ing was |}r:;:pa.raf] in a
special way to get the best antiseptic properties. That is to say, the unslaked
lime was gradually shaken into the iron wessels before referred to, which
contained water, and stirred till a homogeneons mixture was obtained which was
q::iluu hot. This was used immediately and was strongly and powerfully cauatic.
The paper, above referrod to, shows that it is germicidal at the strength of
1 in 1,000,

The workmen had to be careful to protect their hands when using this
material, as it was apt to blister the skin.

After the lime-washing the disinfecting arrangements were complete, and
Houses lofs open afer  the house remained open to allow of thorough drying till

disinfection. the people were ready to re-occupy it, or till the whole
village bad been completed.

ModiSouticon [ dsiales- But frequently modifications had to be made in the
tico maoner of disinfection to auit circumstances.

The following are some of the instances :—

1. If the rooms were a0 dark that it was impossible to see clearly whether

Gpsuisg in wofs set the stream of phenyle was reaching every part of the
always practicable. apartment, we found it necessary to make the hole in the
roof beforo using the antiseptic spray. It was particularly the case with inner
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rooms. The process was a more dangerous one, as the rubbish falling from the
roof often raised the dust lying about the room, and which is particularly
dangerous. Lf there is one point of more importance than another in disinfee-
tion work, we should consider it the prevention of causing dust to blow about
in infected houses.

2. Many lhouses contained large quantities of stores, such as wheat,
Dealing with lrge quan-  S0gar, treacle, &e., which could not be left out in the open,

tities of perishablostoret. — or in rooms in which large portions of the roof had been
removed, for fear that they mighe be spoiled by rain or damp. In these cases
the opening in the ronf was made well to one sule, and the articles, after having
been exposed to the sun for the requisite time, were arranged in the sheltered
portions of the apartment. They thus benefited by the [ree pereolation of the
outside air, without being hable to get wet.

3. Many pecca-built houses, and especially double-storied ones, had
Ventilating boles contd  Dh2IT 100ms built in such a way that making an opening in

not alwiys ba muds, thy ceilings of the lower rooms gave very little inlet
to the sun's rays, or making such openings would ronder the hons: unsafe. In
these casez we had to -dl:pn.::ld more on the liiﬁi[l[l.".';iitlg wikh l!ll]'.!!!J‘!l: and the
white-washing.

4, ln many shops which were little more than cupboards with one side
R open to the road it was oiten unnecessary to nlm.[-:c an
Opouings sometimes  OPEDINg 10 the roof. 1o other cages better veotilation was

made in sile walls for  gphtained by making an opening in the side wall instead of
s el the roof.

5. Houses known to be infected were treated with greater care than the
others, Besides removing the whole roof as already mention-
ed, the floor, if made of mud, was dug up to the depth of three
inchog, and the earth carried outside the village and buried. This was a danger-
ons process, and entailed mueh labour. We have since seen some reports from
Bombay, in which it is stated that thiz process has now been given up as being
guite uanecessary.®  The floor is most likely the most infected portion of the
room. Buot as it is usually quite hard and the germs are probably only on the
surfaee, the antiseptic wlich is always wasihed all over it, during disinfection,
ought to destroy effectually whalever germs may happen to be present.

All articles such ns old string beds, old clothes, old wooden furniture,

Destroving articlon and  menhvag, pikis, biewris, all earthen vessels and  articles,
riving compengation. which from their porous nature are difficult to treat with
antiseptics, #hould be burnt or destroyed, and eompensation given. Many of the
articles mentioned above will be found cheaper to pay for than to disinfent.

The dipging ap of floors.

6. In many of the houses we found corn-receptacles, made of mud and

ik e o s el led ;u.fr-u'ui‘:t or dkathia, :'I.cclu'ding to  their size and

cormreowinoles, ghape. These wera =|'|w:1jf:i emptied, ||I1c-1|._l|.rlq_-d inside and

out, and finally entively white-washed. In order to do this thoroughly, they

wore moved into the middle of the room and sometimes  turned over on their
gides, In afew eases it was found necessary to break them up altogether.

= Out-liouses, cattle sheds, stables, &e., which were often very roughly

Cattlo sheds  avd oat.  Duilt, and had wallzso irregular that it was snlmest im-
Fcmach: ||-r155'|'|:|1[= to white-wash them, were often left without this
eoating. Put inore attention had to be paid to the phenyle spray. Care was
always taken to have them properly cloaned out. It was a common practice
to try and Lide articles in these places, in order to avoid having them disinfected,

When we started the plague operations, we were rather inclined to troat
i infected houses on rather a different footing to uninfected
P houses 1l st OTES. But experience soon showed us that the infection
:.:.InlI1I.;-::-,;.:;:-:ij:lI-Ill::-i:{r-:lf'-""- waz nob confined to the houses with the red cirele and cross
on the doorway. In the great majority of eases, where we

were ablo to determine the house from which the disinfectors were attacked, we
found that it was from a heuse which lLad been  free from infection
when the village was ovacuated. As already stated this late infection
seemns Lo have been due to rats coming into and dying in these honses. We

* Bowbay Melbesl sml Pliyeionl Bocictys Keporis, 1898,
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therefore thought that by unroofing and opening out the infected houses
first, we might possibly be driving diseased rats out of their own gquarters
into other parts of the willage. With a view to testing this point, latterly, we
took the village as a whole and began at one end and went steadily through to
the other. This plan, theoretically, allowed time for the rats to die in
their own localities, and moreover left no dark secluded ecorners in the
uninfected houses, already, done for them to go to. We had certainly very
fow attacks after this date. But the disease had then shown a marked
tendency to diminish with the onset of the hot weather, and this may account
for fewer disinfectors being attacked. The test was therefore not conclusive.

In May an order was issued that ten days should elapse after the village

oL had been evacuated before disinfection should be com-
,,—uim.,;mﬂ:;:f '11“"2?; menced. The idea was to allow the rats to dia in the infect-
daya after evacustion of o houses before these were disturbed by opening up the
o rooms, and thus driving the diseased animals to other
localities, This eansed a good deal of delay in the work, which was often very
irksome, and tended to prolong the time the people were in camp. None of the
medical officers on plague duty seem to see much advantage in the rule, as of
course plague-stricken rats have a natural tendency to wander about in an
aimless way, and were found to have reached other loealties, and to have died
there even after this rule was carried out. There were fewer people attacked.
But, as mentioned above, this may Eave been due to the weather and not to the
measures adopted.

After the village had been thoroughly cleaned, disinfected and white-
Ro-oceupying the village wazghed, the question arose,—when would it be safe to
after dislufsctian re-aceupy it We are of opininn that = '\f:ii]aga ean be
re-inhabited the day following the completion of the disinfection. But we
must make certain that all infection has ceased in the camps. It is there-
fore essentin]l that a certain time should elapse after the *last casze™ in order
to zee that all the other people remain well. 'T'be usual time allowed was three
weeks, and this was found quite satisfactory. Butin the middle of the cold
weather and in February when the disease did not die out so quickly, after people
wonb into camp, we allowed a month to L*I:l':rse after the last (LHETLR Defore permit.-
ting the return to the village. We are of upinion that the fortnight allowed in
Medical Cireular published last year, i3 too short a time, us in two or
thres instances {Kh:‘llk:it‘ Kalan, Khankhanan, &G-L we have had a dru[][_.ing
casze in the camps after an interval of two weeks’ freedom from the dizease.

Before the people return o their homes they are all bathed in phenyla

Final disinfection of al  and their clothes and property disinfected in the manner

the eampa. deseribed in Primary Iisinfection of eamps on page 107.

Great care has to be taken to prevent people smuggling their clothes, &e., into

other villages, corn fields, or even into other camps in order to try and evade
the purifying operations.

After the people returned to the village, thl&j weres still kept under ob-

Ten days aheerention SeFVAtion for ten days, in order to make sure that no infec-

alter the peaple retarned  tion remained in the houses, which wonld probably show

to the village, itgelf within this time. The hospital assistants made daily

house to house visitations, and the medical officer in eharge had a final muster

and roll-eall of the whole village at the end of the period ; after which the cordon
was removed and the village declared free of plague.

THE EFFICACY OF DISINFECTION. .

The efficacy of the disinfection of the villages is now beyond doubt.
Tho oficacy of disiofoct.  Among the 70 villages treated in the Jullundur Distriet and
ing willages. 16 in the Hoshiarpur District, making a total of 86 villages
and 22,015 houses, disinfected, of which over 1,412 were known to be * infected ™
houses, the digease only made its appearance againin 6 cases. The details of
Tho reappesrance of the  tHESE are inieresting, as they show that it was not the
Qigenar in pix villages. disinfection which was in fault, but in some cases the
omiseion of 1t which eaused the difficulty. Tn the other cases the re-appearance
waa due to re-infeetion of the village.
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The details were as follows : —

1. Jhandher Khurd was declared free on 28th December 1808, A
carpenter was traced from Mallupota, from whera he had run
away, and found at Jhandher Khurd on 19th Febroary 1898
with plague on him. He and the family with whom he lodged
were placed in camp, and the house disinfected. The disease
did not spread. This wag, therefore, a case of re-infection.

2. Khatkar Khurd was declared free on 22nd February. A Chamar
woman, whose husband sold grass at Banga, was attacked and
died. Two families oniy were evacuated, among whom two
more cases oceurred.  The disease did not spread in the village.
As none of the Chamars had been attacked previously, and as
the Jat famwilics, who were attacked in the previous oulbreak,
remained well in their houses, at the opposite end of the village,
it is extremely probable that this attack was due to re-importa-
tion from without.

3. Rarnana.—In this village a single case was found on 28&th Febru-
ary. As the man had only lately arrived from Knmam and the
cage was obviouzly an imported one, he was removed to Kamam
]_mspil:n!; his zilmp1 where he was ]i?il]g‘, disinfected, and the
village was declaved free on Z0th March 1898,

The village was not evacuated ab this time. Buton 6th April the

llﬂﬂ.pltltl UIE D EULERLY Aauy WLINAEL 08 Qi 60 siak b G Uariies 5o ariis Gaelg .
Then again on July 23rd some cases were discovered, for which
the whole village was evacuated and disinfected. 1t is uncer-
tain whether these are cazes of re-infection or re-appearance of
the disease. Dot as the village had not been disinfeeted, it
could not be due to failure of onr measures in this respect.

6. Rampur Bilron was declared free at the end of March. But cases
were found again on April 12th. Dr. Clark has shown that these
were eases of re-infection from Purkbhowal. But the village had
only been partially treated, and therefore wo were not surprised
to find that the disease spread.

These few recurrences of the disease, when examined, only tend to
confirm the proof that our disinfecting measures were effective in stamping
out plague in the villages. They also tend o show avotber point which
should not be overlooked. If plague is introduced into a willage, vecently dis-

g saduiroiimoad i infected, 1t shows liftle or no !-Gll'ldﬂlcy to spread, and the
sillage aftor disivfoction  evacuafton of one or two houses is usually quite sufficicnt fo
i check the second outbreak. This is very different from our
experience of villages before disinfection. We have at present no data to show
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how long the benefit of the disinfeetion lasts.  Eut it i probally two or three
months. Nor can we say to what particular defail in the disinfection this
immunity is due. But we have a strong suapicion that it is dee to the absence
of rats in the village.

THE EFFICACY OF EVACUATION.

T'he total evacuation of villages has been earried ont on a very large
geale in the Jullundur and Heshiarpur Distrietz, and we are now in a position
to review the records of the cases of plague ceenrring in these villages, both
before sand after evacuation, and to draw dednetions as to the result of our
measures in regard to the epidemic.

We may preface our remarks by stating that, as far as we know, no
Normal length of an opi-  €pidemic of plague, however mild, has ever been known
demic in a given loeality.  to die out wpaturally in any locality under four or five
months, and in most records it is very mueh longer than this. Therefore, if,
after we have carried out any measures for the suppression of this disease,
we find that the epidemic stops in a shorter time than this, we may fairly
assume that this beneficial result has taken place as o consequence of these
measures, Moreover, if we find that the dizease treated in this manner, in
a number of villages taken in sequence, stops in each village in which we adopt
these measures, regardless of the time it has been present previously in the
village and also in spite of adverse cirevmstanecs, such as the cold weather,
wken the disease has a tendeney to become worse, the benefit of the measures
hecomes practically proved.

We have taken all the willages in the Jullundur Districe which have
Leen attacked by plague, and of wlich we have very
aceurate records, and, without any diserimimation what-
ever, have placed them in sequence in the accompanying table. (See Table IV
on pages 118-19.)

It will be seen that between October 21st, 1897, to July 23rd, 1898—a
period of nine months—75 villages in all were evacuated. These include Jhandher
]"{I||.||'r]. Ehatkar Khiord, Karnana, Aur and Barbwal, where there was a re-
appearance of the disease, which bave alveady been discussed on page 114
Karndoa and Aunr were not totally evacuated on the first oeeurrence of the
dizease, but were subsequently turned out, and Khatkar Khurd, Jhandher
EKbhurd and Barhwal were totally evaenated when the disease was first found,
It mot :-'ul*.»:mlu-.':lll ly when a re-infection took phuj'r:. It was then found qq:ita
sulficient to only evacuate the infected honses. Naura is therefore the only
infected village in this area which has pot been, rometime or other, t.ut.u,l!}r
evacuated.

Ihpses i|-1=qll. ol Tabdo TV

In the table, columns C and D give the probable date of the first ease,
corresponding to the date of onset of the epidemic, and the dale of total
evacuntion of the '.'il|:|._*.;('. The difference of these two dates gi?ﬂﬂ. the pnriu}d
which elapged while the epidemic existed within the village. Columu E
gives the nnmber of cazes which oceurred during this perviod. But it is
probably not a full list, especially in the case of the earlier villages attacked.
I+ will be noticed that, as the staff for the inspection of villages was inereased,
and the machinery for the early deteetion of cages jlﬂprurvd, fewer attacks
peenrred 1o the villages before they were evacuated.

Under the heading © " are 20 columns which give the daily record of
BRI o L found in t!:lc!: infected ?iﬂngu for the first twenty
perted on the frst few  0a¥8 after evacuation. 1t will be noticed that for the first
days alfter evacuaton four days after evacuation the total opomber of cases
oeeurring, instead of l'limini:t]{ir.-g, actually incressed. Thus at the bottom of
the table, we see that, in the 75 villages under consideration, there were 155
new casez on the day following the evacuation ; on the second day 165 ; on the
third 183 ; and on the fourth day 189 cases were recorded. The reazon for this
ig obvious. The effect of the evnezation would not ghow iteelf at onee, becanse
2 certain period existz between the time the people caught the infection and
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the time the first symptoms showed themselves. This period varies, according
to the statements made by the medical officers in Bombay, from one to ten
days. So that a community being infected in the willage and then leaving
would show cases from one to ten days afterwards. The present table tends
to show that in the vast majority of cases the symptoms develop within five
days after the infection has been contracted.

There is another reason for this large increase. As long as the people
remained in the villages, it was very easy for them to hide their cases., As
a matterof fact, they often did so. Thus, in a large number of our villages after
their evacuation, the hospital assistants in making their roll-calls and inspec-
tions in the camps eame upon cases which had obviously been ill some time.
These discovered eases were enteved in the registers on the days they were
discovered, as it was often impossible to determine, at once, how long the person
had been ill, and besides, entering them in the registers according to the date of
Lhuil'éllmck, would necessitate the altering and confusing of previously prepared
records.

From the fifth to the twentieth day, a rapid and almost eontinnous de-
Rapid deevense of enses  CPEASE will e noticed, inthe table, in the number of new
after fifth day in comp. cases admitted to the bospitals; and in 37 villages out of
Ta, or in 42 per cent. of our villages, the disease had entirely ceazed within
this period, and instead of having a total varying between one and two
hundred cases a day, as in the first few days after evacuation, we had only 9
cases in our 79 villages. Had we continued the daily columns for some:further
period, as, for instance, till the thirtieth or fortieth day after evacuation, the
decrease would have continued. But, as in a great many instances we foumnd
that cases oceurring after the twentieth day were due to other canses, such as
eople surreptitiously entering the village, or from people on disinfection work
Eaing attacked, &e., &e., we have contented ourselves by merely giving the
total number of attacked after the twentieth day in column H.

Table V drawn up by Dz, Hunter gives the result for the 16 villages

Elfects of evacuationin 10 the Hoshiarpur District. The same remarks apply to

the Moakiarpar Disteict. this table as have been made concerning the Jullundur

villages,—except that there is no rise of cases in the first three days after

evacuation. There 15 an almost continuous fall from the date of evacuation to
the twentieth day.

Table VI gives the time, in days, which elapsed between the total evacu-

Date of “lust case  ation of the village and the date of the last case, regardless

afier cuncintion, of how people contracted the malady, whether from the

village or not;—that is to say, not taking into consideration any of the causes
which tended to prolong the epidemic after evacuation,
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13 TRE KEFICACT OF ETACOATION.

It will be seen fromthese figures that the longest period which it took
Tha the ¢ bikeseoaing . L0 eradicate the disense was Bfty-four days in the case of
the discuse by cvacmatien  Sirhal Qazian in the Jullundur District, and fifty-two days-
of villagee. in the case of Garbshankar in the Hoshiarpur District.
But, on the other hand, in several instances, no new cases occurred after
evacoation. The average time for the disease to stop was twenty-one days
in the Jullundur District and twenty-six days in the Hoshiarpur District.
It is impossible to suppoze that this quick terminmation of the epidemic, after
evacuation, was due to any other couse except the beneficial ones directly due to
the evacnation. If any further proof were required, it would be found in the
fact that, as the weather got warmer and the people huddled less together in the-
camps, the effects of the evacuation became more and more marked. Thus in
December, January and February it took thirty-seven, fifty-three, twelve,
thirty-one, fifty-fonr and thirty-one days to eradicate the disease from each of
the 6 villages, while in June and July of the 11 new villages treated, with the
exception of Pharala, which gave an unexpected case thirty days after evacaa-
tion, no village produced cases after sixteen days.

The villages of Sirhal Qazian, Mallupota and Guoachaur were got out
into camps during the inclement cold and damp weather of February when
the conditions of camp life were unfavourable to stopping the discase. The
effect was marked on the veturns us shown in the table.

In connection with these evacuations, we ought to mention the
Disintoction of camne  primary - disinfection of the camps, as on it also
hastens the emd of te Oepends part of the success of the operations, Tt
wpidenic, was always carried out in the segregation camps, and in
certain villages in whieh the disease did not stop quickly after evacuation
such as Khankhanan, Shikohpur and Mehlgabla, it did so immediately we disin-
fected all the camps. 1f this disinfeetion Dbe looked upon as one of the
necessary details of the evacuation and, if it were carried out systematically
in all the camps and not in a few, as has been done in most of our villages,
then, there is little donbt that, we should greatly diminish the time it would
take to eradicate the disease. Instead of the average being over twenty-two
days after evacuation, it would probably be under twenty days.

On looking into the figures before us, one is very inclined to compare
AT ey B R the |1m_uhu.==.' ::_lf cases oceurring in the willage before
caner, beforeand aftes sve.  @vacuation with the numbers attacked after evacua-
coation, isnota fairtest.  tion.  But, for several reasons, this is not a very useful
comparison. In the first place, it is almost impossible to get information about
all the cases which have oceurred in the village previous to our arriving. In
fact, moutlhs afterwards information concerning cases and deaths previously guite
unsuspected by us bave been brought to light. Whils it is practically certain
that we got hold of all the eases oceurring in the camps after the evacuation,
a3 well as MANY eass attacked in the ‘.‘illagi-, bt not fonnd till they were in
camp. The eonzequence is that the figures after evacuation would tend to be
larger than those before evacuation. Then azain, in many of onr villages, we
were able to get hold of the fiest person attacked while he was still ill, and
to evacuate the mehufla or the village as cireumstances permitted. In these
cazes the epidemie practically began after the people got into camp. Here
n_n:\:ﬂn, the ﬁgm'es after evacuation wonld be ]urgertlmu thoze before the l:-pemt:[nn.
[t is due to these facts that the fizures in both the districts under consider-
ation are larger for the first twenty days after evacuation than doring the
whaole Iiul'iud bhefore evacuation. 'l"ln.-:; pmhnhlj indicate that we had got the
epidemic at its height, or while still increasing in most of our villages. But
the fall is so considerable after this first period in eamp that the fignres are
worth quoting.  Thus, in Jullundur, we have records of 1,000 cazes oceurring
in 75 villages before evacuation, But during the interval, from the 20th day
in camp up to the end of the epidemie, there were only 262 cases in the same
villages. In like manner the figures fell from 283 to 50 in the Hoshiarpur
District.

1f we consider villages in which the disease bad existad some time, or
where a large number of cases (say over 50) had oceurred
before evacuation we find the following results : —

Long standing epid=mics.
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TABLE No. VIIL

Far the whaols
- Beforo )
Tillage. : period after BRemarks.
oveCnAbion. | vacuation.

Ehatkar Kalan .. 03 11

Ehankhasan... o wn . 1s {2 | In this case thero was a peerodesconce doe
to the disinfecting villagers being attacked.

Guoachaur ... ... .. a 92 i

Banga 81 "

H

Kuriba 1345 G | Inclading 35 camen eniertd om fourth dag
afltos peacaation which wore old coses,

Garhabankar. .. . = £ f Y (3 | Neasly all tho eason occarred within the Brad
Bve dlavs alter svocustion.

To this list may be added Shikohpur, which is stated to have had at
least 30 deaths beyond the 23 cases, of which we have records. Thus the at-
tacks before evacuation were 53, after 52,

To these instances, the argument might be pat forward that we got the
disease at a stage when the epidemic was naturally begiuniog to abate.
This is always a hard assertion to refute. But it cannot be bronght against the
56 villages in which evacuation was carried out before 10 cases had been
attacked in the village. In these cases in which the epidemic could only be
gaid to be begiuning the disease in almost every instance was quickly banished
from the locality.

It is therefore fairly well established that, in evacoation of viliages, we
: ) have a method of qoickly and certainly stamping out
Esacuntion of willages £ L 5
mncocsaful at all timaes of the F‘]ﬂgﬂﬂ'n ].I.'I not a Eu}glﬂ 1-']”1'13'3 m t-l'lﬂ areis under con=
year sml in lasge villsgee. gy erntion ean it be said to have failed. 1t was suecessful
ir every season of the year, though it took longer in the winter than in the
summer. It was equally successful in large villages of from 3,000 to G,000
people as in little hamlets.

Partiol Eracuation,

The guestion which now naturally arises iz, whether partial evacuation
, . would not have been quite as effectual as total evacuation
Ten villageas im which : =
partial  wacnation  was  Of the villages. It would certainly have been cheaper,
bricd. and given less trouble to all concerned.  The method was
attempted in the following instances:—

I. Mehigabla [Na. 11).—The firet enso was an “imported " one ; it was found
|'nr|.11_.‘1—l.'hl[!' day after attack. Cuoly one house woas evacuated on the 23ed
Febroary, and subsequently disinfected. DBut the disease spread, and the
whole village bad te go into cawp on Mareh 17ih.

1. Karmauva (Nos, 16 and 45).—The man attacked lived really in Kamam, but
had hia shop in Karsana where he was attacked, He was removed ta
Kamam hogpital and his house locked wp and sebsequently disinfected .
hut the disense spread to the adjoining houses, and the whole village had
to bo evacnated on Geh A pril.

III. Nawra {No. 23).—=Ounly one case occurred in this village. Three bouses were
evacunted, and no further cases occurred.

IV. Masani (No. 28).=0Only one case wos found on Maveh 101k, Two Tamilies
living in one courtyurd wers put into camp.  Their houses were disin-
fected. ot the discase spread, and the whole village was evacnated on
the 200h of the same monsh,

V. [DHanga (No. 25).="The system of evacuation by wmelhulier wag given a long
irinl.  Lven removing 200 people for oue case did not check the apread.
For details see Banga, page 30

YI. Haphowa! INe, 27} —0ne ease discovered on Mareh 12h. Tt had only joat
been attacked.  The family was segregated and the house disinfecred.
But the disease spread, and the whols village had to be turned out on the
20y of the swoue month.
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VIL Adur (Nes. 47 and 75).—In this ease a partial evacuation on April 7th
seemed successful. But the viliage had eventually to be evacuated in
July on account of 4 cases which were found at that time.

VIII. Mokandpur (No. 53).—Partial evacnation of an outlying portion of the village
was attempted on 15th April.  But the disease spread and the whole
village had to go cut into camp on the 1lth of the following month,
after which the epidemie stopped.

IX. @obindpur (No. 54).—0nly the infected mokulla was evacuated, but failed

to stop the epidemic. The whole village went out into cowp ten days
inter.

X. Rampur Bilron [No. 3—H).— Partinl evacuation was attempted in January and
waa apparently snceessful.  Bot the willage wos re-infected in A'pri]:: and
the disease cprend rapidly, and the place had eventnally to be entirely
evacuated and disinfected,

Thus it appears that in 10 villages in which partial evacuation was
e ey attempted it ouly entirely suceceded in one e2se—Naura.
artial ervacantion ens 1 N .

tirely failed in 7 villages, L BeTe was partial success in two cases—Aur and Rampur

gl ol wetieoly success: Bilron,  But these villages got re-infected, and had even-

: tnally to be evacnated, while it will be remembered that in

the case of the villages of Jhandlier Kliurd, KEhatkar Khurd and Balhrwal, which

were re-infected after complete disinfection, the disease did not show any
tendency to spread, and partial evacnation was then suceessful,

it is therefore onr strong opinion that, as far as villages are concerned,
partial evacuation is only feazible when we have simply one family to deal with,
and that l1li!"lr' in the hot weather. [f more than one riltni:]}' be attacked the
whole village should be evacuated with the ntmost celerity. The only excep-
tions being made are villages in which disinfection has lately been carried out,
when the partial evacnation usually suceeeds.

In Section IT1 it will be seen that Dr. Clark (page 153) does not agree
with ugin this matter. He believes that partial evacuation could be more
extensively resorted to, and instances the methods adopted in England to check
small-pox. Tn answer to this, we may state that his experience of plague was
gained in the hot weather, when the dizease showed little tendeney to spread,
and when therefore the conditions for ehecking the spread were more favourable
than at other times of the year. Besides, small-pox, as far as we know, is not
spread by rats, while plague is eminently so. It is probably this fact which
has made partial evacuation fail, not only with us, but in other parts of India
where it has been tried. The dizeazed people are removed, but the diseased
rats are left behind to spread the infection to the neighbouring houses.

INSPECTIKG STATF.

When plague was first discovered in the Jullondur District, Dr.
Nicholzon was deputed to travel about in the Nawashahr
and Banga division of the district and Dr. Datta in
the adjoining portion of the Hoshiarpur District, and to earefully examine
every village with a view to getting early information about the dizease.
By thiz means several plague infected villages were discovered. Dr,
Davideon relieved Dr. Nicholson in December, but otherwise thers was
no change in the staff. When, on February 1st, Shikohpur was dis-
covered and it was found that the inhabitants had been able to hide the
existence of the disease for at least a month, if not two months, and had
probably already communicated the disease to other villages, it was felt
that something more must be donme to emsure early information. It was
of wital importance that we should get news directly the disease appearad
in any new village. Colonel Massy, the Commissioner, instituted a system

fewards and punish. ©Of rewards to persons giving the first reliable infor-
ments. mation, as well as iosisting on the punishment of the
headmen of villages where the oceurrence of the disease was wilfully kept
secret,  The plan worked admirably. Before the people were very reticent,
and even when giving information, often refused to give names and details ;
z0 that after getting to the village we were sometimes unable to find the cases.

Ingpe ciing officors
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Afterwards, zaildars, lambardars, police, chaukidars,—in fact everybody—
showed an eager desire to obtain the fifty rupees reward which was offered for
reliable information eoncerning every new village.  This desire was intensified
:{ the prosecution and imprisonment of some lambardars who had hidden eases
plague in their villages. Argaments have been bronght forward against
the reward system, and it is affirmed that it wounld canse the * pative gentry
to stand aloof from us, instead of trying to help us; and also that it would
cause ill-feeling among the varions villages which gave information. We never
found that the first ever happened. In fact, the ** native gentry,” such as we
had in the distriet, showed quite as much keenness to get the reward as the
poor chaukidar, and m at least two eases did rcot sernple to appropriate the
money which should have gone to the poorer official. That the system  would
canse ill-feeling, we think most probable. Butany form of information given
.ﬂg{li]l:-j[ tha will of those who have an interest in ]I-Ii]illg it, eanses i]l-'F{,"{!Hrlg+
It is certainly better that this should take place than that the disease should
exist, as it did in Shikohpur, and emuze a mortality the amount of which we hava
up to this day never accurately gavged. Besides, the villagers seem quite
capable of settling dizputes of this kind among themselves, and as a matter of
Inercase of inepecting  10€E wWe had no trouble on this scove.  In March, a further
stalt with wine ispecting development of the * Inspecting Staff  took place. The
B eastern portion of the Jollundur Distriet and the southern
portion of the Hoshiarpur district were each divided into civeles as follows :—

Jullundur—Phagwara, Banga, Nawashahr, Rahon and Aur,
Hoshismrpur —Garhshankar, Saiba, Malpur and Balachor.

Each had a Boropean officer in charge, and one or more naib-tahsildars,
Defecia in  jaspection  NOSpital assistants, kanungos and patwaris.  They were
wrk. made responsible for a given defined area, and weekly
inspections were made of every village in their ilage.  Carefully prepared nomi-
nal rolls were made of every village and kept by the patwari. When the in-
specting officer came round, the whole village was paraded in front of him, and
the hospital aszistant examined the pulse and tongue of each person. In the
ease of pordab-women, Kuropean nurses and dheiz were nsed.  The syatem
« geemed perfect on paper, and indaed gave excellent results, DBt there were ona
Roll-calla aed inspection O two small defects in it.  There were very fow medical
work, officera on this work, and the detection and diagnosis of
single izolated cases of plague 15 often very ditficult. 1‘.i'rm':,r fow of the lmsp{t.al
assistants placed on this work had ever seen a case of plague before they came
on duty. The consequence was that the executive staff were often unnecessarily
troubled. In one ease the inspeeting officer reported plague in three new
villages. Police cordons were immediately got ready, huts and carts were
ordered and one of the plague medieal officers, who was already very hard work-
ed, bad to go off to make arrangements.  On arviving at each village in turn he
found the cases reported were not plague.  We should, therefore, advise, if in
Future we have again to  earry oub imspection work and medical officers ara
not available, that the lospital assistants placed on this duty be men who
have had practical experience of the disease. The young and new hands could
be put on to executive work, such as hospital duties till they had mastered
the rudiments of the diagnosis of plague.

Another fact which was prominently brought forward in several
instances was the ease with which eases could be hidden in the village even
when that village was being thoronghly inspected.  In the ense of Munnian wa
ourselves attended the roll-calland inspected the people. Yot a woman actually
down with the disease was never discovered, as her sister, from another
village, personated her at the r!nu::L-.!r. Hotran was inspected oune evening
by the imspecting staff and no illness found ; yet two eases of plagne wers
found the following morning which must have existed over night. In Haplowal
the whole village was turned out in the morning without avail, but four CanEN
were found by the execotive staff on the same afternoon.  All this tends to show
that merely turning out the people and reading ont their names is not sufficient 1o
detect the discase. We must have the co-operation of the headmen of the
village, and the only way of getting this is by paying for it, or punishing heavily
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those who oppose us. Dr. Walton’s views on this matter do not entirel
agree with ours.  But as he has done inspection work and knows the difficul-
ties to be contended with, his opinion we consider most valuable, and his notes on
the subject are given in full on page 164, Section 1V of this report. Dr. Clark’s
views on this matter are given on page 155. It will be seen that he practically
agrees with us,  We do not, however, believe that plague cases would often or
even ever be imported for the sake of the reward. The people are much too
afraid of the disease to allow this. They fear the disease everywhere, and
if we do not get early information, it is becanse they fear our treatment
more than the disease. This, in most cases, we were able to satisfy our-
selves, was due to false reports as to our methods and to the natural superstition
of the natives.

POLICE CORDONS.

This is not purely a medical question. But from the fact that the

cordons were the chief measure used to prevent the
a"u'l,-nt:t of the dizeasze t.hn_r I‘Ellllil‘l_! to be considered
from the medical side. It will be remembered that in every locality where
we found plague we immediately placed a cordon of police round the
boundary of the fields belongmg to the village. This preventod communi-
cation with the outside world, while it allowed the zemindars to carry

leportanes aof conlbome,

on their ordinary agrienltural purswits. As more than three-quarters of the -

people with whom we had to deal earned their livelihood by the tilling of the
soil, very little hardship was experienced, and, as other things were favourable
in the spring, the people thus imprisoned were able to reap an exceptionally
good harvest. Besides this outside cordon, there was another inver one l|i|aced
close round the village to guard all its entrances, and thus keep the people who
were out in camp from entering the village where infection lingered till the
disinfection of the houses had been completed.  As already stated, this cordon
had often to be dispensed with for want of sufficient men. In these cases we
nearly always got people infected from going into the village and the disease in
consequence took longer to stamp cut.  This cordon, if constituted, was removed
when the people returned to the village. The outer cordon was not removed till
the village was declared free, that is ten days later; after the people had been
under observation for this period in their homes. In May and June, the cordon
was sometimes removed six days after the return of the village, the village not
being finally inspeeted and declared free till the tenth day.

There cannot be any doubt in any one’s mind that the cordons were
mo=k eszential. "I,"ElE_'l." 1;1'u\'ai|teﬂ the very |:|rg{! emigration from ‘l.l'ﬂ]agﬂ to villng{-
which the fear of the disease naturally engenders, nnd were, therefore, very
material in checking its spread, which has been shown to be chiefly eaused
by human agency. Weo have therefore placed our chief relinnee on the effi-
cieney of these police sentries placed all round the varions infected areas.

On looking back on the history of the spread of the epidemic (see first
Canen of pevsons traus section of this report), we find t.Im‘E there is a record of
mitting pligos i spite of hwman BgenCy in the case of G7 '.'I"aff__&ﬁ, anid omn further
the: cordon. analyzing these eases we find that in 45* cases the people
cal'r:,'ing the infection must have broken ﬂtrﬂllgh the cordon. Thus had
our cordons been perfect we should have lbad 45 fewer villares to deal
with, and as theso were the means of infecting other villages, it 13 mnot
saying much to affirm that our work would have been, at least, halved had our
cordons been absolutely reliable.

In what way did the cordons fail, and how was it that people were able to

Cordons i1 some cases  Pass through our living barrier ¥ There are two possible
e wonk. SOUTEES ‘}E I'Hiluml ﬂn“ ig_' that our mrdﬂﬂﬁ mﬂ.}' hﬂ\"ﬁ_ I.'IIE.'BI'I
too weak, the other that possibly the police sentries were open to corruption, as
all low paid native officials in India are hable to be. That the first was one rl:l-f
the causes is pretty evident, when we remember that eight sentries to the mile
was the strongest cordon employed, and sometimes they were much leas. Such a

=

* I tha casek of Garhi, Sirkal Mapdi and Melpur the medivm of transference of the disssss is vokoows
tongh tho infeslion took place after the village giviog the discass had lsen sardonsd.
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cordon wonld be inefficient to stop people in broad daylight especially if there
were any crops lying between them. But they must have been practically
useless when nightfall arrived. It is true that at the height of the epidemic
there were no more police available; but, long before this time, our cordons
were weak, and hence the increase in the number of our villages affected.

As to the second suggestion that the police may have allowed people
to pass on receipt of some illegal gratification, which was frequently hinted
at, we bave no definite gronnds to go upon.

In fact, to our mind the weaknezss of the cordon is safficient to aceount
for the inolﬁuiencjr to stop communications.  But, if the authorities think that
the other suggestion was a possible source of weakness, it might be possible to
substitute a military for a constabulary eordon. The former are unider more
strict discipline, and, as they have a much larger proportion of European
officers, are more closely supervised.

A suggestion worth cousidering, if agein next cold weather we are
A suggestion of a double  UDfortunate enongh to have a recurrence of the epidemie,
cordon. would he to have a double cordon. Thus it might be
oezilbile to lLiave a po]imﬁ. cordon just inside the willage ],H:ymu]ar'y, and a
undred yards outside this a military cordon. In this way there wounld
be a double barrier and a certain amount of rivalry between the two sections.
Any person coming from within even if he happen to pass the police
cordon, would be pretty certainly stopped by the onter military cordon,
and wiee wversdi in the case of people trying to get in from outside. This
i}]nu wonld only be practicable if we had to deal with a few villages.
n suggesting thiz plan one has in mind the case of Astrakan, which
some years ago suffered from an extremely virulent form of plagne. The
Russian authorities dul little or nothing to stamp out the epidemic. They
certainly sent four doctors to treat cases. But three of these suecumbed to
the disease. But those in charge of the operations spent all their time and
energy in making an efficient cordon. Military only were employed, and these
were all armed with shot. ‘They made three cordons in three circles—one
outside the other—und these were so effectual that the disease never spread ;
but, after devastating the locality, died out.

It is not necessary to go to this extreme to get an eflicient cordon.
On service, it is usnally possible to have a sufficient numaber of sentries placed
round a eamp extending for miles to keep out the enemy. Burely, it is possible
for ns to have enough men placed ronnd a wvillage ares to keep in an enemy
far more terrible than any foreign foe. It seems to us to be only a question
of the number and efficiency of men available.

When we remember that it is man or man and his clothes which earries
infection from one locality to another, in at least 93 per cent. of the cases
recorded, it behoves us to pay every attention to our cordons, which are the only
means we have for preventing persons moving from place to place.

In the case of the remaining 7 per cent. in which the dizease may be
earried by rats. These will never carry it very far: possibly to the next village
a mile away. But we can easily deal with these loealized areas.

Passes,

Intimately conneeted with the question of cordons comes the question of
gerg.  CGreat eare has to be exercizsed in the supervising, granting and check-
ing the egress and ingrees of officials connected with the plague operations,

The method adopled duringthe cold weather was that each of the
European officers in charge of the various sections—eivil, police and medieal —
was able to write passes for those working wnder him. These passes
were collected by the police at  the head-quarters of each cordon and
sent in daily to the Assistant Commissioner in charge of the plague opera-
tiong of the cirele, who scrutinised them and referred them to the officers
concerned, when any doubt existed as to their genwineness or regularity. The
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plan, we believe, acted admirably, and the only improvement necessary was that
the forms might have been printed on various coloured cards to indicate
whether they were temporary or permanent passes, or only Faaaaa to allow
certain persons to pass some particular cordon, such as people being allowed to
go to the general quarantine camp, or stores being carried in carts nlong the
main road from Phagwara to the plague officers, or police camps. This was
attempted and eventually carrvied out in May. But the order which accompanied
it, that all passes must be signed by the Assistant Commissioner in charge,
almost nullifad their ulﬁq:iuncjr_ He was 'I!l,'!};l.!.ul'l_!li far passes murniug, nOOn
and pight, and had to give something hike a huondred a day. It was im-
possible for him to investigate each case, and the interruption to his ordinary
work must have been considerable,  The old ]',IIILTI of nllowing enel Eumpmn
Officer to be responsible for the passes issued to his subordinates was therefore
reverted to and answered admirably. There is no instance, in the present epide-
mic of the disease having been transmitted by any abuse of passes or even by
officials. But, it appears, that the disense was introduced into Garhshankar from
Birampur, by persons pretending to be cartmen bringing hut-making materials
and lime across the cordon.

The orders concerning cordons and passes were as follows :—

Cardon Rules isaued by Major Tnglis, May 2nd, 1898,

1. The Assistant Commissionor in chargo of each groop of villagoes (at present the
groups are the Banga, Nawashalr, and Garhshankar groups) 18 responsible for ordering
a cordon to be put on or taken off a village, and no other officer is to givo directions in
thia respect,

2, The police officor posted to each group, on PRI VINE _il'_IFLrIIﬂ‘f-lﬂFB '.mm the
Assistant Commissioner, will at nnea proesed to obey them, first obtaining d(:t!u'lm’] inskbroc-
tions from the Assistant Commissioner on all necessary poinis, especially in the ease of
cordoning a village ag to whetber the whole village area or only some portion of it is
to be cordoned.

3. The police officer in charge of the whola polies in the ':"lﬁ-!-T“"{ aren is requested
to jssue detsiled instroctionz ns to doties of his assistants, of the inspectors, deputy
inspectors and sergeants in respect to this cordon duty, laying down especially the
FETiﬂdH- within which the cordons are to be iT.lEpEIr.‘:tu'Ii by each officer ur 59'8"—'35'5-

4. Noone but European officers will be allowed to pass the cordon without
a written pass.

5. Pamses will be of three kinds—

(1}, Permanent,

(2}, Temporary,

(8). To go into quarantine eamp,
and no pass of any kind can be given by any afficial other than the Assistant Com-
missioner in charge of a group of villages.
anly to tahsildars, naib-tahsildars and assiat-

P ; bo given
6. Permanent passss may bo g e otk et ol ke ondba.

ant surgeons whose dutics must take them
inls of all other ranks whose duties takeo

iven to offic d
Tamperacy passeoiaky B Assistant Commissioner who

them across the cordon and returned by tho police to the
issued them.

Passes to go into quarantine camp at Bahram may be
to go into qlmmugt.im-. The police will arrange to escort these persons i

line to the quaranting camp.

i | iatant Com-
i 1l temporary and guaranting passes must be sent by the Assis ]
e ) anjur Inglis on special duty at Phagwara the evening

iven to every one wishing
ch rom the cordon

missioner issuing the passes to
of the day of issoe.

i ¥ by the medical commis-
> o the quarantine camps can only be given by :

gioned lua;:i.?u:' li?: IE:;argﬁ :;IE the cawp and must state that the bearer has besn under

chservation for ten days and is free from infection.
i by being transhipped

ies, stores, &e., can only be brought into the cordon by
; ?; aﬁu:irg:':da“f“r this F“;Pﬂﬂ-ﬁ. The Assistunt Commissioner l:‘;:lh:rgn- g'fh g{rgnpu.
:J; zi':;:;w]:rill arrange for this and repoert to Major Inglis the places fixed on. e fewer
pumber of these transhipping stations, the better.
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REVISED RULES FOR PASSES.

Copy of & letler No. G43, dated 194k May 1898, from Major E. Tnglis ngty Comnissioner
en Special f'uty, Phagreara, lo the Assislant ﬂmmixsu‘amrr, anga.

With referenes to the l'.}nr&n}l Heles issued on Znd instant, I have the honour to
sanction the following rules regarding passes :(—

1. A permanent pass granted by ome Assistant Commissioner will enable the
holder to cross the cordon line of any group of villages.

2. Civil, medical and police officers may be provided with some of the printed

gses which in cases of necessity they can give topersons whom they have during their
day's work to sead on urgent business across the cordon line.

3. 'The hospilal assistants in charge of village hospitals may be provided with
printed passes which they can give to messengers whom the{ have to send across the
cordon line gither to the head-quarters of their group or elsewhere on urgent messagos.
These passes should be marked  Hospital Assistants’ Passes, " and the hospital assistants
must report to you the number of passes issued by them.

4. The list of passes sent to me may be discontivued, bot the lists of passes to
enter the qu.a.'ranti.nu camp must be zent to the medical officor in charge.

1 shall be olliged if yon will give the necessary orders to the police and will let
all officers in your group know of these revised rules.

Ouaranting L'amjjs.

Quarantine camps were formed from time to time to allow persons leav-
ing the district to undergo ten days’ observation and a final disinfection before
departing. The people who usually underwent this were (1) officials ordered
to fresh districts, (2) prisoners being taken to the head-quarters or to jail, and
(8) persons who wonld suffer heavy loss if not present in some other locality by
a cortain date. These people on leaving were provided with special medical
certificates stating that they had undergone the necessary precautions. The
largest of these camps was formed near Bubram, a village nearly half-way
between Phagwara and DBanga. Railway observation posts were alzo formed at
the Sutlej near Ludhiana and at the Beas, which are the two rivers which bound
the Jullundur District on the west and east. These posts were of the orvdinary
kind which have been orgamized in varicus places on the line of railway
thronghout India during the past eighteen months and need ne detailed des-

cription in the present report.
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| iy PLAGTE PROPOYLACTIC INOODLATIONE.
PROPHYLACTIC INOCULATIONS.

Before commencing the account of the inoculations in the Jullundar
Wature of plagee pro-  LVistrict, a word as to the nature of the prophylactic is
phylactic. necessary. 1t is usually spoken of as the '* ﬁropbylui:t-in
serum "' ; but it is not a serum in the true sense of the word. Serom iz the
watery portion of blood, while the material supplied is bouillon or broth prepared,
filtered and sterilized in a special way. In this are grown plague bacilli until
the solution becomes sufficiently impregnated with the cultivation. The baeilli
are then killed by being kept at a temperature of 140" F. for a given period.
The fluid is then placed in suitable bottles and hermetically sealed. The phials
received by us bave usually bad the capaczity of about 4 oz. and have contained
about 3 oz. of the fluid. Smaller phials have lately been sent ; but they are not
s0 handy as the larger ones, as Ihn}r necessitate the delay in upc:-ning n Im'garr
pumber of bottles when many incculations have to be dowe. The medium,
when it reachez us is a light brown slightly turbid fluid. 1t is the bouillon,
containing the dead bacilli with their toxins which is inoculated under the skin.
1t is very favourable for the growth of many kinds of bacteria besides plague,
and consequently special precautions have to be taken to prevent the germs of
putrefaction, &e., getting into it during manofacture and at the time of using it,
when the results would be disastrous if inoculated into persons. The details of
the process of inoculation have already been given in a former report.

There is no objection to using the general term * serum ™ as long as it
18 elearly understood that the preparation 1z not made from the blood of animala
as all true serums are. A better term would be the auti-plague prophylactic
medinm, and this, we believe, 15 the term Professor Hallkine bimszell nses.

From 2 to 3 ¢. e. of the medium of standard strength is the dose re-
Doas o Tt gk, Bpinpe | o0 mmended by Professor Ilnl'.fk'nm for an adult and propor-
tems which foillow inceula.  tionally smaller doses for cbildren. The serum received
e here bas been of half stirengi h and 5-|:|.|;|1r,-:'timl|35 oven
weaker. Consequently double or treble doses have been given. In the accom-
panying tables the actual doses are not named, but are corrected to the standard
dose for the sake of uniformity and to allow of evmparisons being made. The
actoal ameunt of Buid imoeulated 13 Immaterial, while the amount of toxin used
is the important point. In all cases, where the inoculations have been success=
fully carried out the patient has had fever varying from 100° to 103° F. which
passes off in a ecouple of days. There is usually swelling and pain at the secat of
puncture which often lasts several days and may last over a week. Headache
and a feeling of general malaize iz common.  In a large number of cases there
was drowsiness which lasted one or two days. This symptom we bave not scen
mentioned elsewhere. But it i3 so marked m some caszes that we cannot believe
it has passed unnoticed. In no case have we seén any permanent discomfort
arize from the inoculations, though a slight hardening, at the place of ingertion
of the fluid, often remains for several mouths.

&

The severity of the symptems are proportionate to the dose given. If
no symptoms arise after the first inoculition, the dose should be inereaged for
the second, while severe symptoms after one inoculation are irdications for re-
ducing the dese in the second operation. It is a matter of regret that only a
emall proportion of those inoeulated come again for the second dose which is
usually given from eight to ten days later, but whick can be given at any later
period.

The operations have been carried out by Surgeons-Captain Wilkinson,

Officers performing tha  Buist and James, and Dr. Fattelh Chand in the Juollundur

fmocalaticns. Distriet and by Surgeons-Captain Clark, Hunter and Heard
in the Hoshiarpur District.

When plague was discovered in the Jullundur District in October last,
one of the first things done was to wire to Professor Haffkine for 1,000 doses of
his prophylactic injections. In the course of a fortnight 200 doses arrived with
a pote stating that more would be sent if required.
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In the meantime, the inhabitants of Khatkar Kalan, the village where
[noculations at Khatkar the disease existed, had been got out into eamp, and the
Kalan. disease had diminished to snel an extent that it was felt
that even if inoculations were earried out, very littls opportunity would present
itself for testing the efficacy of the new prophylactic. However, between
November 5th and Sth, 209 people in the largest camp, ealled the Jhandaji
Camp, and containing altogether 600 people, were inoculated.  With the excep-
tion of one man who had fever at the time of his inoculation and took to his bed
the following morning no eases ocenrred in this camp after the inoculations.
The case mentioned was a vory mild one and for some time it was dificult to
decide whether it was plague or not. Az the man must have been infented
before the inoenintion took place and was ill when inoculated, he is not included
in the statistics given later on.

We unfortunately had a better opvortunity in the case of Banga town,
This place is sitnat>d on the high rond half-way between
Phagwara and Nawashahr. It contains 4917 people
(actual eensus taken in Mareh Jast), and as it 1= the central market place for
all the villages in this part of the Jullundur District, it was felt that if plague
inereased it was pretty sure to get into Banga,  In fact, a little village called
Khatkar Khurd, only half a nule from the town, had already got attacked. It
was therefore decided not to wait for actnal cases, but to start prophylactic iu-
penlations.  Accordingly more prophylactic medium was indented for, and
Mareh 11th was fixed for the first day of inoculations. Curionsly enongh, the
first ease of plague was discovered on the swme day. Only eight people present-
ed themselves ; bub one of them was the zaildar of Bnngﬂ., and another the
President of the Municipal Committee. No uneasiness was, thevefore, felt as to
the possibility of inducing people to come forward, It was, however, thought
advisable to wait a day after the fivst day of inoculations, in order to allow the
rest of the people to see the effect of the treatment on those first incenlated.
On the 13th, 24 people eame up for treatment, and after this date whenever we
had spare time we went into Banga and did inoculations.  But as new plague
villages were springing up on all sides it was often diffieult to get timeto do all
who wished to be done. 1o ?]!i‘.ﬂ of this 2,408 !'hL"l}Ii-Il! have been inocolated n
this district, over 1,000 inoenlations have been done in Banga town, but only
865 people actnally lived in the town,

Table VIIIL gives the details aceording to villages, eastes and zex. It will
be seen that the largest number of people wers done in Banga town and the
villages of Dasanjh® amd Thandian. Bat in the two villages no plague oceurred,
and we have therefore not been able to draw any deduetions from the inocula-
tions done in them.

Inoenlatiors at Bangrs,

T'he actual villages in which the operations were performed were Khatkar

Oue fatal crse of pngas Kalan, Banga, Katt, Chak Bilga, "l'tandian, ”ilSﬂtlel,
afterinocalation ot Kurvsa — Plhareala, Raipor, Punian and Gansehaur.  The inhabitants
af the uther '|.'1'i|:|;,;'1'.=; named i the table came c]iiulil'ln' [#1) |3:|ng.|. for mocalation.
It will be noticed that 134 people came From Karnana and were inoculated at
B||.1|.§_-;.-'L_ Among them was a woman mamed Rllu:m, the wife of Ram t‘-in;;h_1 a
Hindn Rajput ; she was forty years old aud in good health. A dose of 2 eubic
centimetres of the half strength ]}Wip]lyl:ml i, which ﬂnr!‘f'ﬁfnmdﬂ to 1 e ¢. of the
standard strength, was administered to her on April 3th; she went home, and
3l|1l|-:grhqlli:ul. t‘!lr{ll:irii:ﬂ showed that glhe had no fover, lmi.n or rednes=s 1 the site of
mmoeulation following the operation.  In fact she showed none of the signs of
reaction which usually follow a suecessful insertion of the prophylactic. The
dose was an extremely small one, and was purposely made so with the object of
inducing more women from the village to come up [or treatment It was in-
tended to give her a second dose at a later date, but she did not come again, and
must, therefore, be looked on as a person insufficiently protected. A case of
plague hald been digcovered at Karnana on Marelh 2od;  botb as it was proved to
be an imported ane, only a few houses were evacuated.  However, on April 6th,
the dizease was found in an epidemic form and the village was accordingly
cordoned and entirely evaeuated ; 42 cases of plague oceurred in this village
with 24 deaths, among a population of 1,357 people. The only one of the

- ——

® Thika in wot the Dassnjh Kolan, where pligoe casca kv |[;1-1,||_f_lg-l_';j Tommds
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inoculated people attacked was Khemi, who suceumbed to the disease. She was
attacked on 15th April and died on the 21st. We now know that dropping
eages were oeeurring in Karnana between Maveh 2nd when the first ease occenr-
ved and April 7th when the village was eyacuated. It may bhave been the
knowleage ot this which induced the people to go all the way to Banga to be
moculated.

(n the whole, the experienee in this village iz in favour ¢f the inoeula-
tioma. Outof 1,557 pmple 42 were attacked, !mlking a percentage of 3094 of
the population attacked. Fram among the 154 persons inoculated only one was
attacked, making a percentage of ‘74 The une case attacked had an extremely
emall dose, in fact 3o small that no reaction followed the n]mratinn. T hex Peulllﬂ
of the village themselves were the first Lo notice this fact, as vearly all the
otherz opersted on Lad suffered severely, and they consequently readily gave
the iuformation about the absence of resction in this woman. OF ecourse the ex-
perience of one village by ilself is not any proof of efficacy. 'These fgures are
too small for definite deductions, and the results may Le due {o other eavges.

To return to ]hmf_ftl.

Frotaila ol Thscolab mant T this town the inoeulations were carvied on on a
Banga. larger seale, and uons[—queui]}' the resuliz ave of more value,

The couditions were these: on the day the first inoeulations were done, .
the first wohnlie, containing 57 people, was evacvated. On subzequent detes
moie pages were discovered, and more people were turned oul in the following
manner i—

March 28th, 202 people were placed in camp.

dpnl  Tta, 240 o o
»  Yoth, G4 = #
18th, 3G F it

,»  19th, 56 5 :
a2tk 28 T "
w - 28rd, 28 o 23
i Qoth, 14 - o)

A Eu—i] 9710 the commencement of the L"l'i:l-('llillil'-'tl. of the wlml_v town took
place.  This wes com pleted on the “b. Pesides this :I-'L'll:lll_L 150 people left
the village and went into eamp of their own aceord in the various baghs round
the town before the 27th.  Up to the 29th there had been 70 cases with 36
deaths in Banga,

While the wmohnlla system was being carried ouf, each hime a sect iom
of the town was evaenated a small cessaticn in the ecases took place. The
disease soon ceased to spread in the camps, but re-appeared in the town in
portions still imhabited, but nsually somewhere near the last mabadin evaeunied.
The general tendency of the dizease was to increase. After the whole town
was evacnated, plagne soon stopped, and, not counting a lidden case found on
June 26th god which had been ill several weeks when found, the last case
veenrred on May 17th, i.e., cighteen days after evacuation. Thirty-three cases
and 29 deaths took pluce after the town eame out.

Tnoenlations were performed between Marel 11th until the people came
out into eamp on April 30th.

Altogether, 103 cases of plague ocenrred with 65 deaths, making a per-
centage of 215 of the whole population attacked, with a mortality ::Inf G3 per
cent Taking the inoealated people, 865 in number, 6 were attacked with plague,
all Lad the disease wvery mildly and none died, making a percentage of ‘693
attacked with a mortality of 0 per cent.

Still these figures are open to the objection that the people inoenlated
may have chicfly come from uninfected streets and mohwllas, and therefore
would naturally have a better percentage of escape from the diseaze. In
order to prove that there is any good in the inoculations it is necessary to
show that the people operated on were living in the same conditions as the
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ple in whose honses plague oceurred and were also liable to infection. In
order to test this side of the guestion, we hnd a complele list made of the
segregation and hospital camps at Banga.  Here we had 81 families containing
355 souls, who had been placed in these camps because they had ecases. of
]-_ph.gua in their families or beeause thr_-].l' AN SOMme |mr!.i|:|:||n'!" risk of get.ti_ng
the diseage, eitlier from the position of their houses or the nature of their
work and connections with those alveady attacked. As a proof that the
infection wag severe, it may be noted that only 11 oot of the 81 families escaped
having some member attacked. E

On making a separate list of those inoenlated and theose uwninoenlated
(Table No. IX) and comparing the results, the following intervesting figures were
abtained :—

Seventy-four people, or a little over 20 per cent, of the two camps
had been inoculated.  Among these 6 were attacked with plague, but they all
had the dizease very mildly, and all recovered. OF the rest, that is to =ay,
the uninoculated people 97 out of 281 were attacked, and of these 65 died.
Comparing the resnlts by pereentages, we get the following figures : —

(1) Inoenlated S108 per cent. attacked, mortality O per cent.

(2) Uninoculated 34-31 per cent. attacked, mortality 67 per cant.

[n this instance the difference of the fizures is very large, and as the
inoculated people were living, and bad lived throughout the epidemie, in
exactly the same couditions as the uninoculated ones,—first in their houses
and afterwards in the camps, and with the same sources and chances of
infection, the difference appears to be due to something more than accident.
In faet it points to the efficacy of the inoculations.

To draw the net still closer round the people who were unfortunate
enough to contrach the digease after submitting themselves to inoculation, we
find the following results (See Table No. X).

In the liousges picked out, 10 people were inocnlated, of which 6 contracted

Tiskails of persoms aitaoked ~ GL® disease, while in the same houses there were 17
afeer lnoculatios at Basga nninoeulated persons, U of whom controcted the dis-
pase, This certainly does not compare well for inoculations. It shows that 60
per cent. of the inoculated were attacked, while only 52°0 per cent. of the unin-
oculated contracted the diseasze.  But it must be borne in mind that the figures
are very small, and that we arve here making selections of honses, in that we
are pickinﬁ ons c;un.]_',.r honges where moculated I'MJ.UEJIE! had contracted |1-|nguq
and that these people had very few relatives living with them, and nlso that
when plague was discovered in any of their houses they were immediately
evacuated, and eonsequently came under the beneficial influence of going out
into camp, and that the disease was thus prevented from spreading to all the
members of the honsehold.  When, however, we compare the mortulity of the
inoculated enses with the mortality of the uninoculated eases, oceurring in the
same houses, the difference is very marked. All the 6 protected cases recovered,
while only oune out of the 9 unproteeted people recovered. "The difference in
the nature of the disease was alse most marked in Im.-;pi!al Among the inoeulatad
persons. The symptoms set in in the usual way with sudden fever, headache,
vomiting and early prost ration, and the disease looked like an ordinary case of
piﬂguu_ But after o :iaj.' or two the ﬁjla]illums muhlnnl}r {:ﬂ:m{ﬂ], the t&II]PE‘I'H.tHI‘E
fell to normal, the mind cleared and the patient became convalescent much
earlier than neual. The gland, in those pm]ﬂﬂ, in every case except coe, re-
absorbed without suppuration.  Bishen Das, who had a large axillary bubo, was
the worst case. e had 11 days’ fever, Ganga Ram S, Natha 4, Ahmad Farog,
who hiad been inoculated twice, 8, Lochman Das 2, and Pala ouly 1 day's fever,

The doses of prophylactic given to these persons wera—

dgo in Number of doys’

years, fewer,
Righen Iaa ... 12 I_a & e of the standard streogih 11
Lachman [has <o e 14 L T I H 2
Pala ven ars e am 43 Ei o.oe. i (1] L] I
Abmad Farog... - o 12 1 e o intwo doscs 3
GGanga Ham e 28 AR T B
Nathu Ram ... e T AL 2l m 4
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A full list of all the occurrences of Plague in houses infabited by persons inocnlated against

the Plague in Ranga Town

—— -

| Names, sexes snd agea of the ineculoted
| persons who wers living in tho hoase
on the dagg of areack, with ke
Fall siliress. dlates af thele {nernlation,
Nomee, #ex, wml nge of the aftaeked, il e
Es nmpongel Lthe inocodabed ; daie of onaei
ol discnse, symploms, jssme.

Xames, sexes, sl ages of the
wargoralmled persons who wero living
im the game homse on the date of attack.

Nome, sox, and age of the attacked, i
he s amongat e weineeulated ;
lata ol onaet of disoans,
By T pEOmE, e,

1. Bawgo, Chobutra o wme: | [Fogieebed, —Nathn, son of Nolln  Bam,

hulla. | M., =t 25 vear, Brahmin. Inoculnésd

L an March 20h with 1} oo stasdanl

The boaselold consistiof | simnyih (Hog, No. 3005, nureed Sarta durs
of Bve poraons wal mov- | {o i illness, cscapes),

o outinto camp on | fttacked.—Soru (called Bishen Das), soe

March Eieh, 1505, | of Ralls Bam, M., =t 12 years, Imocolat-

i |l e Mareh 25ch wirh 1] e 2 srandasd

(¥o. Lin Talde Xo. 1X). | sivength (Beg. Noo G181, nitacked with

plagiee 10 P w0, Moreh 31st (six daya ||E'|i'u-I

inoenlution), glind is left axills. Deli.

| mimm.  Mild metack.  Diseharged J'I.juill

20h (twonty days illmesd).

Ueattacked—=1, Bama, wonof Ralla, M.,
af, 20 yoars, Brabmin, This man
wis inoealated after coming eul into

cRmpk

Attacked—1.  Halln, som of Khema, M.,
at, O vears, Brobmin.  Avecked at
uooe, March Blst.  Died Apeil Dst, 3
row, savere fovér, delirinm, bpo

mila.

= Daoknm Dai, wife of Ralls, F., @0,
A0 yenrs, Binhmin,d ateackod at G p.
W, April 1ak, died April Gih.

High fover, collapee, gland bofi in.
Euimal,

2, Fanga, Mokuifa Chabutra. [Fyaitaeked.—Birjs, gonof Nibal Chaml, M.,

| el B4 yoars, Brabmin, Tnoculaiod with
2% eocfon April Ldth (Heg, No. £42)
simmidngd,

2. Mamas, wife of Eidn, F., =0 40 yeares,
Mubtmmmsilan. Inocalnted with 2 2. 2
on April” Ldith [Reg. No. B35} stans

| ilard,

| Artacked —1. Lachman The, son aof Hirjs
Mal, M., 2, 14 vears, Brahmin, Inoonlated
with i‘ . &, amn March Hith {Hr‘f N, Hﬂa},
alimeked on .".pl-ilzlnl {arlarqmu Iq|.ﬂ|:|||'“
mild atinck, Glagad lefi jmg Deg-
charged May 2let (ono neonth’a illeess).

‘.‘-‘-u, Bin Tabkle Xo. ]1}.

!

Ml

| ot fed. — Nil.

Aftacked—1.  Pala, o of Chhajju, M., =,
25 venra, Jhinwar, Inoealbited om April
Vil bowith 2} ¢, e, (atamland ). Rés, Xo 014,
atinoked on April 2800 (eight days alter
anenlntian®, an exfrenoly mild atgack. -
Gilaml in 1=fi |||ﬂ‘nir.|:|'| Frpriam, :Iﬂuchn-rgw'l
o May 10th [sixteon dnve in hoapital),

3. Basge

This waler-carrior lived |
by himsoll in ik Lawn ;
bt with o famdly

[(No. 6, Tahla B, IX)in
CmEI R

Nil.

. s e e s e 1 —

- ——

4. Bange, Nwoo Bazer.

IR
| [aarrarked. — Nil,
| Attogked,—Ahmpl Fornk, son of Tmam

(Ho. 11, Table Noo IX} Din, Knshmiri, =/, 12 years, Imoculai-
ol Ui —
[ March Hnd 1 e e samlard Reg.
K, b1,
l March 25th 11 e, e Rop, ¥o, 401,

Aptmekod on April 25ch {one month aller
Insn inoralation), very mild neeelk, phand
rivhit  fespomsl,  DHseknrged 23rd Jsno
(Ewenty-eight davs in hospitnl),

[Faattacked.—Nur Muabnmmnd, som of
Bamaan, 3., o, 30 yenme, Kashmiri.
Attacked —Nur Bibi, wife of Ramzin,
F. wt, wearr, HKaslmiri, attacked
April Eed aml died Apeil 2060, 1898,

Bamzan, sen of Ssmander, M,, wtf,

ied

-.E[l yoird, attneked Aprl 23l
Jume Frd, BHOS,

Maaftaeked .= Nil,

Arraeked 1, —Ganga Ram, son of Lashhn,
M., wef, 23 voars, Climba, Troowisted on
Mnrch B0ih, with 1] 2 2 stnmlspd (Ko,
No. 3610, sttmcked April 25h (ihifdv.dire
tbays nlier imenlation), mikl ease, phand
fn right ingminal region.  Discharged
May 2ih {ill one monih).

5. Banga, Chimba Wohlla,

This man correspamla 10
Ma, 12 in Tabbe X, 1X.
o hnd o separate hut
in ey, but lived in the
pame hianso a8 No. 5t in
s bow e,

Cuaitirchad =1, Punan, wifo of Ganga
Bam, F., ot. 28 yeare, Chimba,

2, Galab Dai, wife of DNte, P, o
1 voara, Chimba,

A, Thakor, son of Radkas, M., af 27
years, Chimbn

4. Nikka, #son
years, Chimbo.

O, Malun, wife of Thakor, F., =i 10
wiears, Chinalba,

Attacked-—1, D Bani, lhﬂglllﬁl‘ of
(lapgn Bam, I, wb. 2 yoars | atiacked
on April 28th,  Died on Moy Gils,

2 Badls, seon of Nikka, M., =t 45
vears; attncked April Swd.  Ded
April Z8ih,

3. Maraini, wife of Radha, P, 28
A years: attacked April 27, Died
Alay 3rd.

of Jeow, M. =i 27

| Dmattacked.—Ghositn Kom, sen of Saio Das,

G [amgo.
M., Brabmin Aclarmj =/, 25 years,  [u-

Family stiacked in Soeee: | oealatod  March 22md with 2 ¢ e siand-
gation Camp. aed { e, Mo, 466),

Atiecbad 1, Il Ban,  soa of Usjon

(Mo 17 in Takle o 1X], Dam, M, Hr vim Achara], ef, 17 FOATH,

Innealfated 24ih March with 2 , ¢, stamid.
ard, (e, Moo 570

Atnoked May Srd {foriy doys afier inoenln.
thom) appl wak dischurged Jone Gels (i y-

[Faatt aebed, —Palas Ram, son of Gobind
Kanm, M., wi. % years, Acharaj.

Artaekad —01, Molal Kaor, wils of
Crjan Das, ., af 30 yonrs, Acharaj.
Alanrked Trieel May Iut.

2, Jatto, wife of Sain Das, B, =0 40
yeare, Acharm], Atlacked May 13th.
Hecovered Jupe Gib,

flwe dags in hospidal) mild ateack, plands
wEElt Briinal,

————— __——— = =5 =
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The ouly other case of plague nmung inoculated persons oceurred at
Ope case atiacked at Pha-  Pharala in a coolie on disinfecting work. There were 99
rula, men on this work., They had all been inoculated and
only this man was attacked. He had the disease in a mild form and recovered
rapidly. He seems to have been infected while on work in the village. He
lived with his two daughters in a Lut in camp. They had not been inoculated.
But, as the man was removed immediately on getting ill to hospital and the hut
changed, it is not surprising that neither of the girls got affected.

Tosum up, there have been 2,408 people inoeulated, 193 people were
inoculated twice. There have been 8 eases of plague among the inoculated,
with one death, In the fatal case, the dose was a small one, and no re-action
followed the operation.

Below will be seen Surgeon-Captain Clark’s report on the inoculations
performed in the Hoshiarpur District. He and Sorgeon-
Froplhylactic inecula Caplain Hunter performed 1,510 operations among infect-
vions aro only ose of th e . .
meawures against plague. €0 Villages, and had vo cases of plague among those inoeu-
lated. The vesults oblained, hike those in the Jullundur
District, though not by any means conclusive, are so far encouraging that they
favour the eontinuation of the experiment in fubure I:Pid!'."nli.ﬂ'ﬂ. It s {Jnlj when
the prophylactic has been tried in a large number of cases, all over the country
and under varying couditions that a definite decision as to its efficacy in
protecting against plague will be arrived at. 1t will never be the zole remedy
against the progress of the malady, but it may possibly become one of the chief
measures.  Small-pox is not nearly so infections as this discase, and yet we
bave a more perfect protective serum to combat it, namely vaceine lympli.  This
remedy has now been tried for a handred years and tried on a very extensive
scale. It haz considerably diminished the amount of small-pox in existence, but
it haz not banished it. In the same way, it is impossible to believe that any
form of protective inoculation can ever be effective if used as the only means
of preventing infection. It is extremely diflicult to inoculate large- communi-
ties, and a few will always escape, and these few bave the power of keeping
the digease in existence, ready to break outagain when favourable conditions
arise.  If, on the other hand, we look upon the inoculations as one, but only
one, of the excellent sanitary measures which Seience has given us to combat
this malady, then there is every hope of itz becoming a powerful weapon in
our Lands.
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NOTES ox CASES INOCULATED AT GARHSHANEAR »r Sceoeon-
Cartax B. CLARE, I.M.S.

No cases of plague have occurred amnnﬁ inoculated persons, although they
have, in the majority of instances, been exposed to infection. Thus almost all of
the 708 males moculated in Garbshankar, 64 males inoculated at Garhi, 49 of
the males in Palewal, 9 males inoculated at Bilron, 68 males at Bagwain and 66
at Ibrabimpur were employed at the disinfection of houses. In Palewal all the
people who went into segregation camp, numbering 43, were inoculated. No
cases occurred amongst them after the evacunation of the village, In Bagwain,
where the segregation camp was not inoculated, 6 cases oceurred after evacuation,
but of these 5 were infected in the village. One, however, was aciuired in the
segregation camp. Individual instances might be quoted in several instances
of the uninoculated members of an inoculated family being picked out by the
disease. Thus in Garhshankar the last case which has oceurred was in an un-
insculated disinfecting coolie, who worked in the same gang with his brother at
the same work, snd was apparently subject to exactly the same conditions
as his brother who was inoculated. The former got plague and died, his
brother who accompanied him to hospital and nursed him till he died re-
maing well. In Bilron the case of 26th May was an exactly similar one. This man
objected to being inoculated, but was a worker in the disinfecting gang.
Hiz brother was in the same gang, bad worked on the same houses, was
inoeulated and did not suffer from the disease, nor did his wife who was in-
oculated and eame into hespital to attend on him. The last case which has
occurred at Palewal has an interesting history. It was that of an old woman
whose grandson, an inoculated man, lived with her. She was almost bed-rid-
den and bad not left the courtyard for months, but she was in the habit
of sending her grandson daily over to the house of Nathu Baid, in which
the first case oceurred, to ask after the health of thesick members of hig
family. The grandson escaped, but the old woman, who was uninoculated,
took the disease and died. Facts like these of course prove nothing, but
they are interesting and ought I think to encourage us to give a more ex-
tended trial to inoculation. Inthe 1,500 cases which have been inoculated by us
here we have had no case in which any serious consequences followed from
inoculation. Ome old man who was inoculated had a temperature of 105° on
the evening of the sccond day and fell very ill. His pulse became weak
and for a time I was somewhat anxious about him as he was a hakim whe
had offered bimself as one of the first cases for inoculation in Garhshankar ; byt
with rest in bed and nursing, he speedily recovered, and within a week 'rra;
as well as ever. Inthe majority of the other inoculation cases the temper-
ature did not go above 102° and the patients were as well as ever 48 hourg
after inoculation, although the local reaction caused them some trouble for
about five days longer. In5 cases, after inoculation, severe urticaria occurred,
This appeared in all the cases w1Lhin_Isw? hours after the operation and dis.
appeared within 24 hours. The urticaria was similar to that which oceurg
after inoculation with the diphtheria anti-toxin, and no treatment was given
for it beyond a mild purgative. In one case after inoculation a small abscegg
ap uarug at the side of the operation. It was opened, dressed antisepticall
and healed up ina few days. I have no other notes of general interost wit{
regard to the cases we inoculated here.
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SECTION III.

THE CHARACTER OF THE DISEASE, TREATMENT, &

The character of the plague, as experienced in the Punjab during the
past few months, iz very like that seen in other parts of the ecountry. There
were the usual symptoms of sudden onset, high fever, vomiting with the early
appearance of enlarged glands in one or other of the ordinary situations, the
rapid development of delivium or the apathetic semi-comatous condition =o
charactoristic of the malady. A few cases, every now and then, gave difficulty
in diagnosis. But, usually, it was difficult to mistake the disease, espe-
cially as malarial fever, the disease with which it would most frequenlty
be mistaken in the early stages, was conspicuously absent from the district
during the time plague was prevalent. We have little to add to the signs
and symptoms described last year in the Plague Report as seen by us in Bombay,
Karachi and Sukkur. The discase was identical in most of its characters.
But a few statistics of cases which we were able to collect this year are of
interest as testing the accuracy of some of the statements made previously.

Ineubation.—It is notoriously diffienlt to fix the ineubation period of various
diseases. We can seldom be sure that the infection took place at any particular
moment or hour, and, even if it did, it s diicult to be sure that there were

not any other eauses of infection acting at some other time, But the following
instances are instructive.

The best example we have to give is that of Chak Kalal. Here the
people had been out in camp ten days, and there had been no attacks of plague
n the village or camp up to the 15th April. On this date the people returned
to the village for one hour, while a storm was impending. Numerous rats
dead of plagne were found. It is therefore pretty certain these people were
infected at this time, about 10 a.m. Symptoms of plague developed in those
attacked on the following days as here shown—

After 1 day WO,
dnys

" PES

R - )
CRCIE = e I

]
-

After which the disease stopped. It will be zeen that the great majority
of the people were attacked between the 2nd and 5th days.

Again, if we look at tables Nos. IV and V, pages 118—20, we fiad that
nearly all the cases of attacks took place within the first eleven days after
evacuation in both the districts within this period. When they were attacked

at a later period there was nearly always either suspicion or actual proof
that they had obtained their infection at some lator dat;_' t

It is therefore pretty certain that the incubation period of plague is
Letween two to eleven days. In the case of workmen attacked during the
disinfection of the village we found the incubation period from two to five
days. It would naturally vary according to the mode of inoeulation, of which,

we regreb to say, we have not sufficient facts beforo us to be able to make any
general statements.
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The onset of the disease is ushered in with shivering and a general
feeling of being ill, and with the rapid onset of fever. In Khankhanan out of
175 persons attacked there was a record of vomiting in 53 cases at this stage
of the illness. In 82 cases, severe frontal headache was complained of, and
there was subsequently marked delirium in 50 cases. Coma or rather a semi-
conseious apathetic condition existed in most of the cases.

Feeer.—This was always present in the early stages of the diseage, and
usually ranged between 102 and 105. A temperature of 106 was several times
recorded during the epidemic.

The following chart is given to show the average curve of the
temperature during the disease as taken from the temperature charts of 50 cases
treated at the Banga Plague Hospital. It shows very clearly the manner in
which the temperature runs up several degrees soon after the onset of the dis-
ense, reaches its height on the second day, remains up till the fourth or fifth day,
and then gradually falls to normal, which is reached about the 10th or 11th
day. It also shows the daily tendency for the temperature to fall in the morn-
ing and rvise in the evening. But it does not show the sudden ending by orisis
which often takes place between the 3rd and 5th days.

CHART No. II.

An average Temperature Chart made from 50 cases of plague at Banga, '
April 1898—
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TABLE No. XII

The position of the buboes in 3,128 cases is given io the following
table :—

R T s mcr— = T
MoRrE THAN NoOLANDA [X
Nece. | Axicia, Grony, N E ﬁ'g:::::.\.. LEE S0 PR Turat,
SITUATION, 5| moxie cases,
I | | =, I : S
= = : =
HRE E E E : E
) E - = g'- = B ol 2 b —_ 5
s|£13 RN EAER NN E 3
al=1E12] & = & = - = 4 | & =
— i .
Jullandus 13 0Sf 175 ool THe 61T OGR4 | TS I § T O -5
Hoshisrpur .., 9 3] 43 =3 aval 161 10 o 10 of T 4 sy 2w
I .
l | | '
Tatal - 212 1TEE Ris | 125 asm T iy 5 a6 | (- ] 1548 1874 1,258
Tl.llil ||'|||'|Itl|:'|'llf-|_lﬂ“l‘ =S alﬁ I.T—'I; 133 i !:}l#‘.' R.l:ﬂ'
wndir ench hiad,
Porcentnze of domehs 0295 | 6927 B (AR i Tirig R |
tisber vl lend,
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From these figures it will be seen that cases of plague which do not
develop buboes are the most fatal forms. They include primary pneumonic
cases, which are almost invariably fatal.

Contrary to the usually accepted opinion, buboes in the axilla were
found to be slightly more fatal than cervical buboes,

When the glands enlarged in the groin the cases were more hopeful, and
the mortality wns only 55 per cent. As there aretwo sets of glands in this situas
tion the following distinction should be made : —

Inguinal : fatal cases 540, non-fatal 408, total 943, TFemoral : fatal cases
244, non-fatal 209, total 453. Of these the inguinal gave a mortality of 55-67
per cent., and femoral 53-80 per cent.

As to the relative frequency of these casos—
10-87 per cent. of the cases had the buboes in the neck
097

97 " I I 1] 1] 1] axilla
3?.45 LE] I L3 i 1% (£ lllg“'i"nl
15 98 e 2 . i i 2 femoral
444 - po i i & «» more than one situation
1-66 o e i s = o Other  situations  than
neck, axilla or groin.
1663 5 " i " " 43 IO buboes

Notes were also taken to determine what was the usual time which elapsed
between the onset of the disease and the appearance of the buboes. It was
found in 47 eases, in which the notes stated the time, that in 4 eases the glands
appeared within an hour after the initial symptoms, in 5 ecases in two hours,
in 8 eases in three hours, in 12 cases in four hours, in 1 ease in five hours,
in 7 cazes in gix hours, in 2 cases in eight hours, in 1 case in ten hours,
in 2 cases in twelve hours, in 1 case in 24 hours, in 1 case in one and Lalf
days, in 1 case in two days, in 1 case in three days, and in 1 ease in four days.

These mumbers ave too small for any very elaborate deductions. But
they show that the majority of cases of plague develop buboes within six hours
of the beginning of the attack ; but the appearance of the enlarged glands may
be delayed several days,

Mortality.—With regard to the mortality from this disease it may be
stated roughly that, in the epidemic, two out of every three persons attacked
died. The actual figures were :—Total uumber of cases 3,469, of whom 2,176,
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or a percentage of 6273, died. The mortality varied in the three circles, and
was as follows :—

TABLE No. XIIT.

|
Cums. | “Denthe, | Fesnlammal
I
Banga Circle 1,711 1,48 G121
Nawashahr | 996 660 G627
Garhshankar ] 76 1 6134

—_— - —= — _ ———

It may be noted in passing Lhat the mortality was smallest in the districts -
where the people came willingly for treatment. It should also be mentioned
that the deaths include persons who died in their bouses and therefore had no
treatment. 'The hospital results would in most cases be better than the above
record.

The following table is interesting in showing on what “day of the
digeaze " the mortality was hizhest :—

TABLE XNo. X1V.

 p— e
| J\]I:A.I!l'.il.l'['l', FRON DAY TO DAY, OF THE DISEASE 1X THE JOLLOXDUE DIRTELCT.

Day ef disense
Tetal deaths, | Dhite of atlack
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It will be noticed that 1430 per cent., or nearly one-seventh of the cases
died within 24 hours of the atkack ; 1838 per cent., or nearly one-fifth, died
in the next 24 hours; 1527, or one-sixth, on the Srd day ; 1444, or about one-
seventh, on the 4th day ; 940, or about one-cleventh, on the 5th day. The figures
were nearly the snme on the 6th day. After this there is a great drop in the
mortality. In fact 62 per cent. of the cases, or roughly two-thirds of the
patients, died within four days of the commencement of the attack. " If the
patient lived a week (2 days) his chances of recovery were very great, as only
747 per cent. of the cases died after this date.

In no case did a perzon suffer from a second attack of plague.

The dizsease does not seem to be more fatal in one class than another.
The sturdy Sikh died as easily as the weakly Brahmin; but stont people seem
to bear the brunt of the malady especially badly. The corpulent banias,
whose habits are entirely sedentary, are particularly bad subjects. At the
present moment we cannot recall to mind a single instance of one of these
recovering. "'be diseazse spares neither young nor old, the *infant mewling and
puking in the nurse’s arms,” and he in “second childishness and mere oblivion"
are equally prone. The male as much as the female. Nor is there any caste
which can boast of immunity. Surely the dread Muse has few agents more
effective than this in cutting the silver thread of life, Cholera is more potent
and perhaps quicker in destroying life, but its sojourn amorg us in any
particular locality is much shorter : while the matfa (small-pox), which iz looked
upon by the natives as the personified fiend of destruetion, is left far behind.
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Camplications and Sequele.—Theze were surprisingly few. Acute
poenmonia was perhaps the commonest. There was diarrhoea in some cazes in-
stead of constipation. Hamorrhages were few.  Ophithalmia, followed by complete
destruetion of the eyve, was seen in one or two eases.  The commonest sequela
wasg aphasia which lasted some time. In two cases under the writer's notice
the power of gpeech has not yet completely returned. There were two cases of
paraplegia. Acute mania during the dizease in one ease was followed by
melancholia, but the patient, a young woman, ultimately recovered.

Pogt merlems.—No post morteis were performed. This was chiefly due
to the fact that the community we were working among were very adverse to
any of their members being subjected to any form of examination which entailed
opening the body. But we frequently obtained permission to open glands after
death for the purposes of bacteriological examination, and the plague bacillus
was obtained and cultivated on artificial media frequently enough to satisfy the
purposes for which the investigations were made.

It is to be regretted that nome of us hwd any time for laboratory or
investigation work. The time of “a plague medical officer™ is far too much
cccapied for leisure for scientific resenrch.

TREATMENT.

The plagne cases were treated in hospital whevever possible. Those who
refuzed BEuropesn treatment were allowad to ba treated h_'l." their own Ilill-ifllls,
or to treat thomszelves. But all cases of plagne and their families were segre-
gated in camps awny from other healthy commuuities.

On admission to hospital the patients had a phenyle bath, or if too i1l for
thisy were zponged down with warm phenyle lotion. Blankets were then
given them and theirown beds, washed down also with phenyle letion, allowed
them if they preferred it; otherwize string charpoys were provided for
them at Government expense. Clothes were nlso kept in readiness. But in
most eases they preferved to wear no clothes while the fever lasted, but used to
wrap themselves up in their blankets,

Tn most eases, fond was provided at Government expense, and millz formed
an important item of dict, a seer of which was allowed per head for the cazes
in the acute stages of the illness, and was diminished as convalescence set in.
If vomiting was persistent soup, either vegetable or made from goat's meat,
was gubstituted. A thin soup called pichhk which was recommended by Dr.
Fatteh Chand, and wasz simply the water from hoiled rice, was often found
most useful.  The usual diet consisted of :—

Sago or rice, 2 chittaks, and sngar, 1 chittak. "These were given boiled
with water, and milk afterwardsadded. They were mueh appreciated if properly
cooked.

Convalescent diet ;=
Alz, 1 10 1 seer.
Ghee 1 chittak.
Bult, -} 3
Dhannia, mirek and haldi, of each § chittak.

1n a few cases moat was also ordered,

The gl‘ﬂﬂt- zgecret in the treptment wWas kt’:c]\ing the Imtiﬁnts Eﬂliﬁlmll.!r
lying down. This was often difficult to accomplish, especially at night, when
delirions patients weve always ab their worst, and sometimes attempted to leave
the hospital altogether. Stimulants were freely administered in the form of
country rum. But in order to prevent waste the spirit was added to the plague
mixture.
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Various drugs were tried. But the following preseription seems to have
been most generally used, viz. : —

Ra—Lifl, Hydrarg Perchloride ... i e il
Lig. Btrychoie n e o ce I
Tinct. Digitalis b e ML NS
Rom ... wi waanl | ol
Aq. Ad. iva ian P e s 3i

This was labelled * the Plague Mixture,” and was given every four to
six hours.

In a few cases great benefit was obtained by hypodermic injections of rum ;.
20-30m were injected with an equal quantity of Lig. Hydrarg Perchlor.
There was always a temporary improvement, even in those cases where the patient
eventually died, and in several instances where the case seemed hopeless,
the patient ultimately recovered after several of these injections, especially in
cases which refused all food. [t will thus be seen that we had no specific againat
the disease. But there iz no doubt that the patients benefitted by the means we
employed to keep up the system, and guard againse the depressing action on the
heart which the toxins exert in such a powerful manner. We have to stimulate
the heart and keep it working for four to six days while the disease is at its
height. After this if the patient survived so lung, convaleseence sets in, and
the usual nutritions dict and tonics, &e., restored the patient to health.

The treatment of the buboes was always earvied oub with a view to ra-
lieve pain and to lessen the inflammation. Poultices usually were avoided, asthe
tended to inereasethe inAammatory processes and bring on suppuration. Glands
in which this took place were always opened, but it must be confessed that
they healed much more slowly, and the patient recovered hiz strength much
more tardily than when re-absorption took place without suppuration. With this
aim in view, hot lead lotion and extract of belladonna and glycering were the
most favourite loeal applications. Thenatives in these parts almost invariably
performed a modified form of cupping. This consisted of searifying the skiu
over the inflamed area either with a razor or with the sharpened finger nail.
They then applied a conical shaped hollow horn, which was open at the base and
had a small perforation at the apex. 'The base was applied to the scarified
surface, and by means of applying hiz mouth to the apex of the horn the
operator sucked until he got out a certain amount of blood. The process
was a dangerons one, nnd most of the people who performed this operation, as a
l}..ﬁfﬁﬁi.}"; were attacked with plague, sooner or later.

Leeches were alzo largely resorted to by the native Hakims. The result of
this local blood-letting always relieved the pain of the swelling; but it iz doubt-
ful whether the patients, already very low and depressed, eould stand the extra
strain of losing blood.

Complications were treated, as they arose, according to the arniinaryrn'les
in medicine. Hyoscyamus and bromide of potassium were the chief narcotics
used to allay delirium and produce sleep.  But opium in its various forms was
well tolerated. There is a prejudice against the use of chloral in large doses in
thiz dizease.

Quinine alzo was found too depressing  Strophanthus was tried io the
early part of the epidemic, but did not give better results than digitalis, which
is an excellent heart tonic in this disease.

TREATMENT BY HAKIMS.

Hakims were always encouraged to help us in the treatmeot of the
cases. They almost invariably adopted our metliods of treatment, with the
exception that they preferred the local blood-letting to our sedative and

apodyne applicatious.




SECTION 1V.

GENERAL VIEWS EXPRESSED BY CERTAIN MEDICAL
OFFICERS.

When enmmemia:% this report we wrofe to several of the medical officers
on plague duty, and asked themtokindlysendus any views concerning the dizease
which, from their experience, they thonght would be important. Surgeon-Captain
HRonaldson Clark, working in the Hoshiarpur distriet, and Surgeon-Captain H.
Smith, and Surgeon-Lieutenant Walton, in the Nawashahr Circle, have sent us
the following notes, which we originally intended to incorporate in the general
report. Butafter due consideration, we have decided to send up the remarks
in their entirety, as it is only fair on the officers concerned that their views
should bave the same consideration as our own, and, moreover, in some points
they differ from the general deductions already expressed. By giving, as fully
as possible, the two sides of every debateable subject, we feel we are carrying out
one of the main objects of this report, namely, the collection of views, as well as
facts, which may be useful in combating any further epidemics which may unfor-
tunately again visit our Province.
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REMARKS BY Sorceon-Carraiy W. RONALDSON CLARK, I M.8.

As to the question of the spread of the disease from village to village
R e by means of infected rats, no evidence is obtainable in
VPRSI any of the villages. I have enquired carefully into this
question in all the villages, and in only two of them have I been able to obtain
any clear history at all as to the rats having become affected. These two
villages are Parowal and Garhshankar, and in them the onset of the disease
in the rats occurred some days after the first human cases. In Parowal on
the day that the second death occurred in the village from plague the villagers
began to notice an unusual number of deaths among the rats, and in Garhshankar
Iam told that in the affected paflis, about the middle of April, after the
disease was well established, the people began to notice that the rats were
dying *in hundreds,” and that they used to come out of their holesina
semi-dazed condition, and die in the strects. At the same time the people say
that when they left the town there were lots of rats in it, apparently guite
healthy, and that there had been no disease amongst them except in the in-
fected paffis.  Subsequently to the evacuation of the town the rats alzo seem
to have left it, for during the cleaning we saw nome except dead ones, of
which we found only a few. Thus in the first seven houses cleaned we found
¢leven dead rats, and in no subsequent part of the cleaning did we find many in
any of the houses, whether infected or non-infected. Before the people
returned to Garhshaokar, and after cleaning operations were finiched, I began
to notice that the rats were again finding their way into the town, and that
those I saw were plump, lively and healthy looking.

In none of the other villages that were cleaned while T was in medi-
cal chargs of plague operations were rats found dead in any great numbers,
and in most of them, indeed, I was told that, although rats had been plenti-
ful in the villages before evacuation, yet evacuation and cleaning seemed to have
banished them altogether.

The people in the health camps at Garhshankar had a large number of
rats in their chappars, while they were in camp, but these were, they told me,
field rats, and of quite a different species to the ones that formerly had infested
their honses.

With regard to the spread of the disease by means of clothing I have
Spread of plagse by already—wvide my aceount of the origin and spread of the
clothing. disease in Hoshiarpur®*—detailed several instances in
which this was apparently the means by which villages became infected. In
Palewal, too, one of the cases which oceurred, wviz., that of Radho, in whom the
disease appeared on the 11th June, may have got infected from the clothing
of her grandson. She wasan old Rajput woman, and bed-ridden, who lived in a
part of the village quite separate from the original cases. Her grandson, a
youth whom I had inoculated, lived with her, and she was in the habit of
gending this boy daily to the house of Nathu, before they were segregated, to
agk after the health of Nathu's family. The old woman got plague on the
11th June and died on the 12th, while her grandson, who had apparently
carried the disease to her, escaped.

The details of disinfection of houses adopted by me were essentially

those carried out by Dr. James also, s0 I need not go into
them in detail. %ne thing, however, I would like to
mention, riz., that in all cases in which Dr. Hunter and I had anyibing to do
with the disinfection of villages we insisted on the infected houses being cleaned
first, and [ think it iz of importance that this should be done. Our reasons
for this step are as follows:—(1) As long as bouses which are known to be
infected are allowed to remain uncleaned, they are a distinct source of danger
to all who may happen to come into them; (2) if the rat theory is a valid one,
the sooner these foei of infection for rats are got rid of the better; (3) =ince
if from any reason the cleaning has to be completed in a hurry and
the people allowed to re-oceupy the willage, they at any rate will have
been dealt with in a thoroughly satisfactory fashion. 1 am aware that
Dr. James prefers to clean the village from end to end, making no distinction

® Parowal, Chinkos, pages 58 and 21,

Disinfection of hogpea
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of infected from non-infected houses, and that he says the danger in
cleaning the infected houses first lies in the difficulty of obtaining a
complete list of them, and in the fact that if infected houses ave first
cleaned subordinates may be inclined to scamp the eleaning of the so-called
upinfected omes; but, on the other hand, I do not think we are justified in
putting off the disinfection of known foci of infection because there may be
others unknown, and with eareful supervision I do not think it at ail neccssary
that the cleaning should be scamped even after the infected houses have
heen f_'mnp]ehjll, Our wdeas 1o the matter of ¢]euning were that we should be
as careful in the eleaning of all the houses as if they were all infected, but
that at the same time we should begin by getting vid of all the known points
of danger, ®

Another point on which 1 would lay stress is the fact that Dr. James
uses no solution of kvown strengih as a disinfectant. This is, [ think, un-
satisfactory. Our aim in disinfection should be to make it on «ll points as
complete as possible, and although solutions of phenyle (1—200 or less)
may have beeu found by bim to yield good results in the instavces he has met
with, yet laboratory experiments have proved such a strength to be insutficient
in dealing with many pathogeric organisms, and our practice, in all points,
ought, I think, to be at least what has been found in accurate experiments to
be sufficient, not what our own limited experience has found to he in a
general way satisfactory in the instances that have oecurred to us. §

The disinfection of the persons and personal property of the inhabitants
Disinfection of persoms © Of infected villages has besn, in all its details so Ear as
Rl il propty. known to us, earried out as in the Banga Cicele. I have
no further observations to make on this, except to say that it will be necessary,
ghould these operations have to be continned or extended in the Punjab, to
obtain some form of portable steam steriliser which ean be used for this
purpose. Disinfection done in the present fashion by plunging artieles into
boiling phenyle ruins many things, and consequently villagers tey to eseape
it by burying or concealing their things before the time comes for dizinfecting
them. Such a course is most dangerous, but will be persisted in till they
find that apparatus are provided which do not vuin theiv household goods.
If plague operations are coutinuel, I think it absolately necessary that
some apparatus, sneh as either Recks or Threshe's ]}:l'Lnblc disinfector, be
provided in infected areas. The initial cost of such apparatus wonld be, of
course, considerable (£136 in the case of the former), but, after all, the
money spent on phenyle for disinfecting the personal property of a small
town hike Garhshankar comes to about one-fourth of that amonant, 2o that
a portable apparatus would shortly pay for itself.

With regard to isolation and segregation of the people in infected towns
Ieolation and ssgregation, 1 A0 N0t aware that any special remarks are necessary for
E:::nlm:r for tetal ceneon-  the Hoshiarpur district.  As to the necessity or otherwige
‘ for the complete evacuation of villages, my experience is,
of course, limited, as it was only for a period of a little over two months that
I was on plague duty, but my former experience in England of work in small-
pox—a disease much more infections to the unprotected than is bubonic plagne—
conjoined with what I know of the primary partial evacuation of Bilron, lends
me to doubl wbhether wholesale evacuation is always necessary in villawes and
HI‘IJ_E.H towns, provided that sufliciently carly notification is obtained. Tn Leices.
ter HIJJEL]I—P[L‘C hins been treated, and hitherio mlcl:g::_asl:'l:“:.r, in a praetically un-
vaccinaled community by means of isolation of the sick, segregation of their
families, and early disinfection of their houses and property ; and 1 fail to see
why this should not be done with regard to plague also, provided that suflicient-
]_f E:‘Il‘]}' notification iz obtaimed. 1o H:nmplll‘ Bilron this was the ease, Infor-
mation was early received ; what were absolutely the lirst two eases were isolated
along with all the families living i the infected quarter of the village within
six days of the occurrence of these two cases : the disease did not spread, only
one other case (a separate infection from another guarter) oceurred 23 days
after the one first discoverad ; disinfection of the infected quarter was early

* Hpw prage 113
T See page 110,
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carried out; the isolated people returned to their homes, the village was declared
free and the cordon removed. Thereafter a second imfection oceurred, where-
in, as this was not so early intimated and the infection was received in two
quarters almost simultaneonsly, the whole village had to be evacuated. This
second infection had, however, wuothing fe do with the first one, in which the
partial evacuation was completely successful.®

Bachwan, too, iz another instance where early isolation, conjoined per-
baps with partial evacuation, was the means of staving off an outbreak. "This
ieg a village 12 milezs from Simul Mazara, and the residence of Albela
and his son, Maula, who brought the infeetion to Simul Mazara itself.
Thesn men, on the 26th Jannary, came from Shikohpur in the Jullundur dis-
trict ; they stayed the night with Albela’s daughter, Risi, at Simul Mazara,
and on the 27th poshed on home to Buehwan. On the way Maula becames
ill, had headache, diarrheea, vomittieg, covgh and pain in the chest, and
he died that night on reaching his own village. Fortunately, he was mnot
taken into his own honze where the whole family was, but to a detached haveli
on the outskivts of the village. Thirteen days afterwards the oeeurrence of
this case was discovered ; Albela’s family was placed in sheds ontside the village,
and kept mn .:llmr.-_mtitw. for 10 days ; the haedli in which Maula died waz disinfect-
ed and unroofed, and all suspicious property was bornt. No further caszes
oceurred : avesult attributable, 1 think, extirely to the accidental isolation of the
first caze in this Sapeli. If thiz as well as the partinl evacuoation that was
earried out in Bilron on the 5th February could be suceessful as it was, there
is, I think, notliing to prevent a similar result being obtained in other villages
and small towns, pwwiduﬂ that sufficiently early nolifieation is received, the
cases and their friends are early isolated, and disinfection of the affected
houses is early carried out before the disease has had time to spread either
among the human beings or the rais of the village. 7

Having regard, therefore, to the particular advantages of this method,
I think the results at Bilron and Bachwan are sufficiently encouraging to
lead us to try and extend it, especially as it iz applicable to the larger
towns; and to strain every nerve to obtain by every possible means early
notification of the occurrence of eases of plagne. Small difficulties only
exist with regard to the last two of my recommendationz, riz, early isolation
of the sick and their friends, and ecarly disinfection of infected hounses,
but it is around the frst one, viz, early notification, that all the difficnlt
pentres. I have aleeady, in my report to the eivil anthorities, mentioned what
Ithink must be done before we can have any hope of obtaining this; and
althongh the matter iz not strictly a medieal one, yet it seems of such vital
impm't'mmu that I may repeat here what I said in my former report: —* The
one method which offers the most diffienlties among all these is, [ think,
early notification, as that is dependent on the good will of the people them-
selvez, and I think their good will must in this case be stimulated by some
system of rewards and punishments. 1 do pot advoeate the indiscriminate
giving of rewards to people who notify the disease, this would o all pro-
bability lead to the importation of cases, but I think a really handsome re-
ward should be paid to lambardars who give early intimation of the oeccurrenca
of cases in their villages and a severe punizhment meted out to those who
neglect to do this. At the same time very handsome terms in the way of com-
P“”“Li‘"“ for Joss of employment and for damage done by disinfection ghould
be given to those people who are unfortunate enough to have the disease
among them.”

If early notification iz obtained, early isolation and early disinfection
may be practised ; and in this connection I may mention that the results we
got from the rigid carrying out of the rule ordering us to let 10 days lapse
between total evacuation and the commencement of disinfection do not seem to
have been sufficiently encouraging to lead us to continue this in the future.
The point of the rule, as I understand it, was to let 10 days lapse wherein the
village should be quite undisturbed, the rats allowed to wander from house to

® Sop page 123
+ Hachwan wes pot given io the Hoshiarpur Plagos Beturns.
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house, become infected and die in as great numbers as possible.  Such a result
was not, lowever, obtained even when the rule was rigidly earried out. In Bilron
and Bhagwain full ten days were allowed to elapse before disinfection was
beguu ; there bad been no previous history of any exeessive mortality among
rats, but the cleaning of the village did not reveal any great nnmber of dead
rats in any of the houses, In both these villages I had given strict orders that
the discovery of dead rats should be reported to me, and their bodies preserved
for examination, but in neither of them did I have any great numbers presented
for Ly irl:‘-[r:rnlinn, It 12 therefore my upiuifrll that, ]nm-ing I'Dg:l.l.'d to the
positive danger of allowing infected houses to remain in a village and the
poszible danger of vats becoming infected az well as human beingz, we shonld,
in all cases, ab any rate wuc-rn_! L‘.'I.'l'l:.,l’ natifieation is uhluitlull, distnfect the
infected Louses as soon as evacuation is accomplished.

The husl}it-ﬂq whieh wa azed for ]:l]'.'l.ﬁl.!-.'l o122 were, ag far ns i}:msi.]ﬂl?,
modelled on those nsed by Dr. Jamesz in the Jullandue
Distriet.  'The hospital eamps shonld be ztrictly cordoned
off from the others, and pravision must be made in them—1)} for the plagas
cases; (2) for the hospital establizshment ; (3) for the medical subordinates ; (4)
for the temporary walation of doabtful eazes.  Suel eases are bound to ocour 10
every epidemic, and the people will eertainly be more satishied if donbtful cases
are troated 1n separate huts than if t|1|:-_1.-' are removed to the ;,-'l?llel'ni [j]ngue
hospital. In the eage of « amall village with few cases affected the large hospital
huts need not be employed. It will be found that the peaple are better pleased
to be isolated in small huts abont 10 by 10 by 7 feet, and when there ara few
cases this does not entail mneh extra work on the hospital establishment,

Hespdnba,

The employment of Hakims offers no great obstacles in the administration
of plague hospitals when the people are dezirons to be
treatod by them. These men will, of eourse, have to submit
to the sam» rales as to isolation, disinfection and quarantine as are binding on
our own medieal subordinates, and in eases where I have had to deal with them,
I have found them very amenable to such. Arrangements must, of course, be
made to give them a eertain number of huts for the reception of their sick, and
that they shall be able to obtain the drags they requive from the camp shop-
keeper. When the people wish to employ Hakims, it 1a fair, I think, that the
Hakims' hospital shoulid be placed on the same footing as the Government one,
with regard to the grataitous supply of mediemes and the dieting of those who
are too poor to supply their own. The Hakims should be made to understand
thoroughly that, as regards the discharge of their patients and in all questions
of izolation and nfli!ﬁillllw'lim'!:r t-]:r:lv have no power to do :1!111.'L||:‘||:;|;_|r wiblioul the
advice of the medieal officer, and all their bills should go throngh the medieal
officer's office for countersienature, The Hakims at Garhshankar were u most
intelligent set of men, and by the 2nd of my time there, I found that they had
beeome so impressed with the superiority of antiseptics in the dvessing of wounds
that all the open buboes in their hospital were cleaned with antiseptic lotion
and dressed with lodoform.

Employment of Wakima.

With regard to the medieal establishment ani obaervation staff, T have
Hospital ostablishment, 11ttle €0 say, as I expeet Dr. James will have gone very
Obserration atalf. Fully into this question, I would only remark that the
?mplﬂj'mcllh of civil officers on obs=rvation duty seems to ms= of donbtful utility.
They cannot be expected to diagnose doubiiul eases of plagae, in such they have
at once to send for a wmedieal officer. I fancy the point wherein they are
supposed to have the advantage of the medical officers is in their magisterial
functmne_r, bat these are, it s2ems to me, vory seldom ealled into |11.:£l|i'.-iiti{m in
observation work, and even if wmagisterial powers are required, a tahsildir is
usually available who will do all that is required.  Medieal officers and subordi-
nates who ave employed on obsereation work should unguestionably have had
some previous experience in plagus work. [t is absurd to have an observation
staff like that which it was proposed ta emplay in Garhshankar tahsil, consisting
of two hoapital assistants and one ki, oaly one of whom had ever scen a case
of plague at all.
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I bave already in my report to the Deputy Commissioner gone into this
The ccosomisation of (Uestion at length, and will now merely quote what T eaid
medical or trained agency.  therp ;=1 do not think that in future ontbreaks so0 man
medieal officers need be employed. 1f young, active, healthy men are aeiecheg
it will be much more aatisfactory to have one man in eharge of plague operations
in the ease of an outbreak like the Hoshiarpur one, than two men who may
have entirely different ideas, and whe will be continually at variance with one
another as to the best methods of combatting the epidemic. 1 do not brin
thiz matter to your notice because of any hiteh in the relations that existe
between Dr. Hunter and myself. Nothing could have exceeded the cordinlity of
these, but he and 1 are at one in =aying that either of us could have, with
adequate assistance, done the work just as well had the other not been here, and
that it was guite unnecessary to send the two men. Ttis, we think, a waste
of skilled labour for a medieal officer to be employed in inspecting the clean-
ing of every house in a village and passing it as satisfactory or not, or for him
to have to sit all day in the sun, and watch the disinfection of villagers befors
re-aditting them to their village, and yet these have constituted the most
laborious part of our work, Such duties could be done just as well by assistant
surgeons, or even, | think, by non-medical Buropean supervisors. 'he whole
epidemie in the Hoshiarpur district conld have been managed most satisfactori-
ly, and the medical officers, who were sent in the beginning, would nok
have been overworked, as they undoubtedly were, if they had been velieved of
the more laborious and less important portions of their routine work either by
assistant surgeons or by European supervisors. I am aware that in expounding
the view that non-medical European supervisors could do the routine work of
disiofection we are I'||I1:|'|i||g connter to the idenz of both Drs. James and
Wilkinson, but at the same time we cannot see why with a little training a
European non-commisgioned officer liould not be trusted with this work under
the medical officer. "The ecli¢f objeetions urged by the Banga medical officers
seem to be that a Enropean supervisor eould not vemam all day nt the work,
which would then necessarily be left to the eare of the hospital assistant.  This,
however, is what occurs at present.  The medical oflicer has other duties, and
carnot always be present throughout the disinfection of cach villaze. They
also say that non-medical inspectors would not have such a clear view of the
dangers attaching to careless disinfecting. This may be so, but all the disinfeet-
ing at home is done by non-medieal sanitary inspectors, aund, although these
are, of course, trained men, vet that is necessitated by the more complicated
nature of their duties, and for the simpler work that would be entailed oma
man employed on plague disinfeetion work in Punjab villages, 1 eannol under-
stand why anything more is necessary than a trustwortliy, nfelligesi man who on
taking up these duties would be trained practically by the medieal officer, and
made to understand that in all matters connected with disinfeetions he is dis-
tinetly under the orders of the medical officer.”  Dr. James says he would be
sorry to have the aupervision of his good hoapital assistants entrusted to bad
Eunropean supervisors, Certainly, but why crnp'ln_'!.r hadones Hl‘ll'(‘l_l,‘ there are soma
intelligent and trustworthy non-commissioned officers in British regiments, and
if the first supervisors obtained are not go, let us return them, and go on till we
can get satisfactory men.  The elass is exactly that from which the European
Sanitary Inspector is drawn, and ool material must be available if we can get ikt
“Phe employment of young Staff Corps officera for this work has been advocated,
but i=, [ think, impracticable on account of difficulties with the m[lkri}llﬂatiﬂn.
It i=a very exceptional Staff Corps officer who would take the orders of a
medical officer nhesitatingly st all times, and carry them out to the letter.”

No cordon of only 8 men to the mile eould possibly be effective  With

Police condons,  Have €rops on the ground, and a thorough knowledge of every
they bien effoctive ¥ nelfak aud diteh, A determined man could without illlﬁﬁ“]l’-}'
pass l_hrnu,gh snch a cordon ]1'_1,' L:|=ll'f 0o Ilig‘lh and even after the crn_pq were gone
the villsgers, knowing all the inequalitivs of the ground and the position of each
sentry wonld have no diffienlty in passing through them aided by the darkness.
Without therefore making any aspersionz as to the venality of the policemen
T have no Lesitation in saying that the cordons were not effective, and I myself
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know instances in which they were passed both by night and h{ day, Thus a
man in Bilron used frequently to pass through the cordon both of that place and
of Palewal to visit a woman with whom he had an intrigne at the latter place,
and the woman, on one occasion at any rate, went to Bilron from Palewal in
broad day-night, and was aceompanied part of the way by a constable who con-
fossed that he had done so, and was punished for this offence. Numerous stories
exist as to the varionz places in which the cordon was suecessfully passed either
with the connivance of the constables or secretly, and ome hears all over the
country about the vich barvests that police constables, hospital assistants and
compounders have reaped whilst on plague duty.

Tacenlalion.

A geparate account of the inoculation work that was done in Garhshankar

’ tahsil has already been submitted to the Inspector General of

I mges 1t ron ST a o ay Cpn B
Civil Hospitals throngh the UDeputy Sanitary Commissioner.

Risks of disinfecting work,

In caveless disinfecting these are undoubtedly considerable, but where
Risksatuending thework.  disinfection is carefully done, all dust kept down and the
ere in dieinfoctiog gange — whole of the interiors of the houses sprayed with disinfect-
ant solutions before any coolies are allowed to enter, all men with euts and
wounds on their bodies weeded out of the gangs, the wearing of bootz and shoes
while at work insisted on, the Fangs bathed Hmmughly and their elotlies disinfect-
ed when they come off duty, the risks are, I think, very small indeed. All cases
which occurved in Garhshankar after Dr. Hunter and I came on duty there were
found to have happened throngh the non-obzervance of some of these rules. In
the villages last afiected wo made it a practice too to inoculate all the people
who were employed on the disinfecting gangs before tliey went on duty, and in
none of the three villages thus treated, viz,, Garhi, Bbagwam and Palewal, had we
any plague cases from among the coovlies of the cleaning Fangs.

* Pago 141,
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Theoriez of Infection.

In the 21 villages of this Circle *(Nawashahr) I think T have been able
to prove to a demonstration that the oviginal infeetion of each village was done
through human agency, and my observation iz that the spread of the dizense
within the villages was due almost, if not entirely, to the same agency. In
some villages it affeeted those who associated together, and in others, in which
there were factions, those amongst whom it had been orviginally introdueed.
In this conmection 1 imvite attenticn to the case of Kariha, noted in
page 79 of Section I of this report, and to the anmotated map of Kariha
forwarded herewith.t Knowing brom our observation that the diseasze iz not one
of those intemsely infections discases sueh as swmall pox, meazles, scarlet fever
or typhus fever, it iz mot surprising that men who asaociate intimately
together convey the disease to one another, and that in practice it takes a cloger
association than exists between men and rats to be of mueh ||r:u_'I'Lt.'.'|] 'EII.'J‘[[-"I]BJF,
That plague isa very infections and a most deadly disease to rats is undoubted,
and it i3 also undonbted that having their abodes in and about liouses they are
alzo cnimlr]u of El::nn.'l::,ring the infection to men., In this TE'.‘:F!!EE I think it most
likely that rat contagion iz conveyed through the handling of infected earth or
things, or by the naked feet coming in contact with infected earth when there
18 any abrasion of the skin,

In this Uirele there was no village, in which when unroofing operations
were g{;jnf_r on rats, either alive or dead, were not found. The dead rats
were found in the roufs of the infected houses, and in olher roofs than those of
the infected honses, but generally ic the roofs of the houses adjavent to those
infected, and in such reols there were no living rats found.  Where colonies of
livivg rats were found there were no dead ones found,  This shows that once the
disease got among a colony of rats it killed all that celeny. In this Circle
healthiy living hounze-rats were observed in s number of instances in the camps,
but not in the fields.  There is nothing unusual abont this.  They followed the
habitation of men and animals close to their village in gearch of food when the
village was cleared out.  Within the villages, diseazed rats were found in the
stage of delirium staggering about in unwonted places, and living diseased rats
were found prioe to the stage of delivium in search of water outside the lionses.
There iz nothing strange in any of these facts. 'T'hey are what we would
expect. 'I'lie fact that there was no village in whieh, when wnrocfing operations
Wore [Il'ﬂﬂl-‘l'-'dili:.{. Hl.‘iug rats wers wot found, and that in the roofs in which
living rats were found no dead ones were foond, and rice wversd, lends us to the
definite conclugion that the rats of diseased colonies did not go out of their
way to assoeinte with independent healthy colonies, and vice versd, and is
m:{viuciug evidence that the rats did pot roam about, as =ome would
have us believe. I have been unable to find any histery of rats baving been
observed wandering from village to village, nor have 1 been able to get any
evidence of house-rats being found dend on the lines of communication from
village to village. It is to be observed that the habitations of men and animals
are the habitations of house-rats, aud that they confine themselves thereto.
They are quite distinet from fickd rats, and do not associate with them. These
facts are quite consistent with what we know of other nnmm!u_ who elnim an
equal amount of intelligence, under similar circumstances of disease equally
deadly to them, as I shall detail later on.

The doctrine that rats when their numbers are attacked by plague desert
their abodes and seck for new homes in other colonies or in distant villages
from dread of the disease, as they are said to do in the case of a sinking ship,
implies a prescience and a veasoning intelligence which we find in no other of
the lower animals under similar circumstanees ; even the villagers here have
not displayed such intelligenca. It isto be understood that the rats of a
village have their homes and their family ties, if we may so speak, their every-
thing within their own eolonies. We find that animals in general suffer, or ap-
pear to suffer, considerable inconvenience when away from their homes, whether

* Seo pages 67 G0 B8
f The map wan nol reecived.
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driven away from the stress of circumstances or not, and we naturally infer
that the instinet of animals to remain at home is based on a very sound instinet
which finds a place in the reasoning arimal ecalled man. The analogy of rats
leaving a sinking ship —if it is a demonstrated fact that they do so—has no
analogy to rats flecing from dread of plagne. Rals in a ship live in her bottom.
When she leaks, they are the first living thing to be affected by the water.
High apin the ship there is no plage for them. Water is not their medium,
and they are foreed by the stress of circumstances to fee before it. Rats
in their colonies on land are in their home, and in their natoral element, and
there i3 no such stress of circumstances to drive them away unless we assume
that they have a prescience and a high eclass intellectual and reasoning
capacity—much higher than iz to be found in the average human being under
gimilar cireumstances. A few instances of similar cireumstances amongst the
lower animals is illustrative of these views. A disease, known as rabbit plague,
is most infeetions and most deadly to rabbits, when it gets into a warren, the
rabbits do not wander and carry it to distant warrens. They die in their
abodes, to the last rabbit.  When scab or rot—a very fatal and infections dis-
easp=—rots amongst a flock of sheep, the non-infected do not desert their pasture
lands. The diseaszed animal seems to stay aloof from the rest. Thisis not as it
appears.  The diseazed animal is not fit to go about with the rest of the flock,
and they do not wait on it. The ease of the rest of a flock of deer going away
or keeping aloof from the “stricken” one iz no instance in point. Deer are most
keen in scent, and recognise the smell of dogs or powder on the *stricken™
one, and flee from these smells as from their natural enemy. Just as a bullock
starts and makes off when he comes on the seent of a tiger or a leopard. In
these latter instances and in case of rats leaving a sinking shup there is no
analogy with animals fleeing from dread of an impending disease. We are not
aware of any instance in nature of animals fleeing before an impending  diseaso —
if wo exclude man from the category.

I have investigated this question in Section I of this report, and collected
the facts concerning rats with exceeding caro, and have gone into the matter
at considerable length, —knowing that all over India and elsewhere very vague
ideas arc prevalent, as to how infection is conveyed to distant places, and
also as to how it is conveyed to places quite near, to ench other. If we decide
that rats carry infection from wvillage to village, and that they earry it
extensively within  villages, then, as we cannot control the movements of
the rats, all our efforts are futile to prevent the spread from village to villags,
or within large towns. i, on the other hand, we decide that it is conveyed by
rats to a minor extent within the village, and thal practically to adjacent houses,
and that it is not conveyed, at all, from village to village by rats, then the disease
iz amenable to human control.

i Evacuation of villages in this Cirele has been earried on as in the Banga
irele.

Disinfection of villages has also been carriod on in this Circle as in the
Banga exeept that we did not dig up the floors, on the following grounds. The
floor is a hard and comparatively impermeable surface to water. The germs
of the disease in the flosrs must lie in the very superficial portion of it. Under
such eircumstances our disinfecting solution will reach them, and be retained for
a suflficient longth of time in contact with them to destroy them. If we dig up
the floor we eannot expect to remove all the germa. But we must expect to bury
agood erop of them. When the villager sows his seeds, he plongha the
ground in order to bury them and, [ maintain, that digging up floors will
have a similar effect on the germs of plague. Again, digging up the floor
spreads an! mizes the germas in the soil, which it at the same time loosens, so
that the dicafecting solution does not so readily get at them, nor is it =0 long
retained in contact with them as when applied to the ordinary undisturbed floor,

Disinfection of Camps.

In this Cirele we disinfectod only the segregation eamps, both when the
gmpln first went into ecamp, and again before they returned to their village. The
oapital patients, when leaving hospital, were in all eases disinfectod.
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Cordons were the same here as in the Banga Circle. I may mention that,
for a good while the system of passes gave considerabie trouble to me, and often
greatly delayed important business. The orders then were that no one was to give
a pats except the Assistant Commissioner. When I bad to send a message to
any of my subordinates, whether urgent or ordinary, 1 had first to find the
Assistant Commissioner, and get him to grant a pass. As some of the villnges of
this Cirele were as much as 13 miles distant from each other, and as we were
generally out every day in different directions, the inconvenience and delay on
urgent business cansed by such a system ean be easily understood. I am not
complaining of having to ask non-professional men for what, after all, were
Eumly professional passes. But, I am of opinion, that these should have

een more under the conirol of the medical officers who know best what

ersons were most likely to earry infection, instead of being entirely in the

ands of the Assistant Commissioners who eould not possibly know who were
the people most likely to carry infection.

Character of Discase,

The character of the disease and its complications and sequels were sub-
stantially the zame ag elsewhere. The only unusual sequelz were one cage
of aphasia in & young woman, snd two cases of spastic paralysis. The first case
was perfectly conscions, and fully recognised everything spoken, but could not
even whisper. She had never learned to write. She recovered. The other two
cazes were brothers, of middle age. The spastic condition affected all the
mugcles of the body. The regions most distant from the head were most
affected. One of them was unable to stand when the village returned, the other
recovered as far as to be able to go about with the aid of a stick. Their speech
was somewhat of a * scanning ' character, but not like the scanning speech of
glosso-labio-laryngial paralysis. The last time I saw them, they appeared to be
glowly recovering.

The only member of the hospital staff affected by plague in this Circle
was a compounder, and the only member of the disinfecting establishment a
Chamar, and in thiz case the infection was traced to Lis work.

I find that the erratic dropping cases, which occurred late in many of our
villages, were largely due to the people stealing into their houses in the village
at night from the camp to look after their property.

Treatment of actual plague in this Civele was symptomatic. If we had
been disposed to try imoculation as a prophylactic, the vast amount of supervi-
sion requisite for our scattered hospitals and villages, a number of which were
twelve miles or more distant, rendered such work impossible. Bezides, our orders
were 1o turn out the willages at once on the recognition of plague, and as we
found that the disease ceased directly the village was in camp, 1 was of opinion
that statistics drawn from such a source, under such eircomstances, would
be worth absolutely nothing from a scientific point of view. If on the recog-
pition of plague in a village, it were cordoned and inoculated wholesale and left
alone, statistics in such a caze would be most valuable, as a test of the utility
of the remedy.

NawasHane : ) H. SMITH, M. D, M. Cs.
8tk July 1898. j . Surgeon-Caplain, 1. M. 8.
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NOTES py Sviceos-Lisvrexaxr WALTON.

In the following notes I donot propose to give a systematic report on the
plague preventive measures, adopted in the Nawashahr Cirele, but merely to indi-
cate a few points that seem to me to be of importance, and about some of
which there appears to be some difference of opinion.

My observations were confined to the villages of the Nawashalhr Circle,

"y —
Bhikuhpur. Mahmudpuor.,
Enhlon. Sodhian,
Kamam. Aur,
Laodhipar. Bajon.
Kathéron. Pivagpur.
Musapur. Rasulpur.
Mahrampur. Laroya.
Malpur. Jhingran,
Hungron. Bhanglan,
Chahlan. Kariha.
Kurnana. |

Home of my views are founded partly upon the experience I gained of
plague during nearly ten months’ plague duty in the Bombay Presidency.

The subjects which I propose to consider ave the following : —

(1). Detection of plague in villages.
(2). Police cordons.

{4). Cawmps and hospitals.

(4j. Quaerantine,

(5). Disinfection of villages.

(G). Infection of villages.

(7). Treatment of plague.

(1).—Derection oF Pracus 13 Viciaogs,

There can be no doubt that the concealment of the existemce of
plague in a village is a very eansy matter, and that it was frequently and, in
many cases, successfully carried out,

A few villages in the Nawashahr Circle, although surrounded by other
villages in which plague was raging, appear to have got off scot-free.  When
one congiders the natore and extent of business, agricultural and family connee-
t:ons hetween the inhabitants of neighhouring villages, it seems impossible to
imagine that the inhabitants of these villages were never exposed to infection
from without, or that they were all immune to the disease.

In very few cases do T think that we discovered the original plague
cases : almost invariably we found several persons attacked, and often one or
more dead.

Previous to a village being declared * infected” no systematic attempt
wras made to check communication with a gimilarly uninfected wil]aga. Probably
a tolerably frequent oceurrence was for plague toenter a village, and for the
attacks, for some reason, to be few in number: a few corpses could easily be
dizposed of without exciting suspicion.

Surprize wisits in my experience were invariably failures, although,
as at Malmudpur, plague was discovered in the same village by other means a
few days later; and the oumber of sick left no donbt in my mind that af the
time of the * surprize visit " the village was already infected.

In Bombay city I have repeatedly placed guards on all the exits of
a single houge, and searched the interior from the roof to the cellars, unsuceess-
fully, in cases where it was afterwards proved that a plague case was concealed.
IF this iz the cafe in a single house how many hiding places must be available
in an irregularly built, straggling village, or in the neighbouring erops.

Ruil-ealls in * uninfected ™ villages appear to me to be equally useless:
there is no serious difficulty in impersonating a sick man unable to attend the
roll-gall.

In my opinion, it is of little avail to place any European officers on

“ jnspection duty,"” except a medical officer, whose opiuion i3 necessary to
decide whether a given case is one of plague or not.
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The only method of detecting plague at once sesms to me to be through
the local lambardars and zaildavs. These officials have repeatediy told me that it
would be impossible for any case of illness to exist in their villages without their
knowledge If the lambardars and zaildars were made personally responsible
to the Plague Officer, and were vequired to report to him daily on the condition
of their villages, and 1f sevece punishment was meled out at once to all who failed
to report cases of sickness, T think that the resolts would be more sntisl‘nmm*y
than those obtained by a regolar staff of men—ivany of them strangers to the
district— told off to search villages, suzpicious or otherwise. [ believe that in
only two cases were lambardars punished, under the Epidemic Disenses Act, for
concealing plagne.  Certainly wilful concealment for several days was the rule
in the Nawashahr Circle. '

I do not think that any secere epidemic of plague in a village could be
concealed, although, as I have stated above, I believe that where only a few
persons are attacked there is little diffienlty in concealment.

ewards,

The system of offering rewards for information of the existence of plague
in a village i3 open to many objections, | am not inclined to believe in the
probability of plague being wilfully introduced into a village in order that the
informer might deaw reward, but I know of several cases where this system has
aroused a great deal of ill-feeling between neighbouring villages, which will
probably continue longer than the plague epidemie. Again, as at Sodhian, it
sometimes happens that a reward is given to a man who afterwards proves
himself 1o be rather deserving of punishment for wilful obstruction than of
veward for assistavce rendered.

I think, too, that there is a prevalent pnlgmlar idea that Government must
derive some great benefit from the discovery of plague in a new village, since it
is prepaved to pay so much for information !

{2). Pouwcr Corpoxs.

Whatever may be the mode of conveyange of plague infection [rom
villaga to village— whether by human or other agency—the fact has beon elear-
ly demonstrated that placing a cordon of police round a village, affer it has
been declared to be infected, invariably fails to stop the spread of the disease
to another village. I do not eonsider this to be at all surprising, nor reflect in
the least upon the zeal with which the police did their doty. How easy it
must be for a determined man, with local knowledge of every nwilak, field and
Jane in the vicinity, to evade the observation of police guards suddenly placed
on duty in an unfamiliar place.

During the first three months of the epidemic the country was covered
with high erops, under cover of which it must have been quite a simple matter
to slip by a guard, even in the day time, much more so on a dark night.*

The greatest strength of any eordon was eight men to the mile—i, o., with
gaps of 220 yarde between every two men. - Although a cordon of any avail-
able strength appears to be inadequate to prevent rezolute men breaking singly
through it, I beheve that even a numerically very weak cordon indeed has
sufficient moral effect to prevent emigration on any large zeale.  After all, the
majority of people who leave an infected village presumably have not got plague.

It seems to me that their desire to leave the infected apot is a perfectl
legitimate and natural one, and that—as 1 have suggested under the head of
“ Quarantine " —it would not be a source of the least danger if it were encouraged,

Believing, as I do, that any cordon, however weak, does discourage at-
tempts to leave a villaga Ol A Im*g:.- seala, I consider that a gi'l.l'd.'rll number of
sipiihis would be more advantageously employed if « few sentries were placed, at
the beginning of an epidemie, round all the villages i the neighbourbood, with
instructions to ehecl, as far as possible, strangers cnming and gniug, and to
report the number of bodies buried or burnt day by day at the village burning
ground, than, as under the present arrangements, in endeavouring to form an
impossible barvier solely round villages known to be infected.

® | think Dr. Walton must bo roferring to the time when he frsd come on sluty—{Febraary), The
frpbids wore all Loure in Ootobor, 3 Lor amd Id ber, when the opilemio commenced.
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It hias been suggested that a single cordon covering a large cirenmfer-
ence placed round the infected aren would be more successful than separate
eordons ronnd infected villages, but, for the reasons given above, I consider
tliat, besides being unfair to uninfeeted villages within the area, sueh a schems
is doomed to failure.

(2). Camrs axp Hospimars.

(n). Camps.

The chief point of interest in connection with the eamps in the
Nawashahr Circle was that, owiog mainly to the diflicully in obtaining
chhappar huts in sufficient numbers the villagers were in many eases allowed
to build their own camps.

This, 1 feel sure, was a mistake. It is most important, from the
administrative and sanitary points of view, that the camps should be nrrnm%ed
in a regular, orderly way, in fact like a military encampment. It is impossible
to adequately inspect an irregularly constructed eamp, and the daily roll-calls
can never be satisfactorily held. "The hute built by the villagers were very
much more solid affairs than those provided by Government, and the supports
of the roofs were often formed by growing trees. If a caze of plague occurred
in such a hut it was a difficult matter to remove the hut to the * segregation
ecamp” and to re-erect it there. The huts strageled over a large avea of
ground, and the police cordons required to surround the camps were con-
sequently unnecessarily large.

]]nrinpl: the heavy rains that occurred during the month of February,
some twenty head of eattle died at Shikohpur alona.

T would suggest that rough shelters should always be provided for cattle
when rain is expected.

(i), Uﬂ&pi!ﬂ fa.

A plague hospital should eonsist of two distinet parts: one for un-
doubted plagne patients, and the other, at some considerable distanee from
the first, for *snspected” cases. A separate staff of sorvants need not be

rovided for the latter, with the exception of a * sweeper,” as the patients’ own
riends could perform all the services required by the “ suspected ™ men.

1t may, perhaps, be objected to this dual pature of plague hospitals,
that the number of *suspected™ cases is very small, and that such a case
ean always be kept under nh@.ervatipn i @ En'!nll hot near the main hogpital.
Although it is quite true that during the beight of the recent epidemic in the
Nawashahr Circle one geldom had mueh diffienlty in deciding wheilier a cose
of sickness was one of plague or not®, still it must be generally conceded that,.
more especially at the beginning and towards the end of an epidemie, a fairly
considerable number of cases do present themselves, coneerning the nature of
which even those medical officers, who have had considerable clinical experience
of plague, are, for a time atany rate, somowhat doubtful.

At one of the villages in the Nawashahr Circle—Sallon—a case in
point cceurred. A young girl was shown to be suffering from fever { 105°) and
a large swelling in one parotid region, nncmpclung beyond the limits of the

arotid gland. 1 sent the child to hospital with little doubt that it was plague.
Ehml}' afterwards a swelling appeared on the other side of the face, andin
96 hours there was a continuous “eollar" stretching from ear to ear. The
child’s temperature fell to 98° mo other symptoms of plagne appeared, and in
afew days she was guite eonvalescent. If there had been no plagne about
I should not lave hesitated to eall the disease * mumps,” and as | felt very
doubtful about the mature of the case, on the occasion of my mecond visit to
the hospital T had the child *disinfected” and removed to a separate hut. In
a day or two her mother was sent to hospital with undoubted mumps.

Tho point that struck me most on ey begioning work in the Punfab was the very *cypheal™
symptoms that Lk inrps majority of patiesta presented. [ lad beon on plages doty for the preceding
thres moniha at Batars, in the Decenn, whera Ehe type of the discasn was goite difevont. Qoite Bl the
potinnts died witheut tho duvelopment wf Loboes: or, at boast, if those apposred they combl only be dotedted
nt guaite a late slago.
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I spoke to Surgeon-Captain Jawes about the case some time afterwards
and understood him to say that he too had seen several cases of mumps in the
Banga cirele about the same time.

I could cite many other cases—notably one of a police constable, the
dingnosis of which remained very doubtful.

It seems to me that one has no moral right to send to a plague hospital
eases about whom there is the least doubt, and although T had had a considerable
previous experience of plagne in the Bombay Presidency, a govd many doubt-
ful cases came under my notice in the Nawashahr circle,

I do not think that setting aside a few huts, elose to the plague wards,
is eufficient. Suck huts should be provided as a matter of routine,—at a ¢mn-
giderable diztanee—ar least 100 yards from the piague hospitals. "I'hese huts
should only accommeodate one patient, and if the case turns out to be cne of
plague, the hut shonld be taken to pieces, disinfected and exposed to the sun
for several days, and the site on which it stood should be covered with grass
and burnt.

Natives will never belicve that a case is plague unless buboes are pre-
sent. They are therefore apt to conceal the * early  cazes—those that we are
most anxions to get to hospital, and for whom we can do moat. Bat if the
friends of the patient know and see that, as long as there iz the least doubt
about the nature of a case, the patient will be kept guite apart from the plague
hospital, they have little or no object in concealing any cases of illness that
may oceur.

Latterly, when the strain upon the police was very heavy the hospital
and gegmgnt.i:}u CAMpPS wera flllil‘.E in-.ulequalulf g:tmﬂed. There would bLave
been little difficulty at night in persons visiting their friends in hospital, and I
have no doubt that this often occurred.

(4). QuaraxTmine.

No facilities were offered to people wishing to leave an infected village,
and, as I have already mentioned under the beading of * Police cordons,”
Iam inclined to think that mest of the instances of cordons being broken
throngh are to be attributed to this fact.

1t is quite natural for people to wish to remove themselves and families
from aplngue stricken ‘l."i"ﬂj.},‘l,’; nml. !]I‘Q"i':i{ied that it can ba done without sx-
posing other places to the danger of infection, this should rather bo encourngd
than otherwise. 1 would suggest that s central quarantine camp might be
provided in each *circle,” and that persons wishing to leave a village, at any
stage of the epidemic—before, during or after their villages have become infects
ed—-‘lm alluwlnrl to enter the camp, and that they be made as comfortable as
pnmlk}]u} :lu.rmg their Stﬂ.gd there,

As regards the period of detention 1 consider ten days too short. Two
cases oceurred within my experience in which aftor very careful investieation
I was convinced that the period of incnbation—or at least the period that had
clapsed since the last date of possible eantact with a plague case—in these two

rticular instances, was ten days.  This is T admit quite esceptional, and these
imstances were the only two that occurred among a very large number of people.
[ would recommend that in sweh a campas T advosate ffteen days—or, at the
least, twelve days—be the period of detention. Separate huts shonld be pro-
vided for each family, and the quarantine camp should be sub-divided into
three parts after the expiry of five (or four) days, people should be moved w the
next section and after ten (or eight) days to the third sestion. At every tranafer
the people and their belongings should be thoroughly disinfected. By the time
an individual reached the second eamp, there would be little risk of him
getting plague; if be did, however, those living with him would have to start
their quarantine afresh in the first camp.

As regards the question of Quarantine ». Inocalation by M. Haffkine's
method, I think that our experience of the latter is not yet sufficient, and that
gnch evidence as is available can scarcely be considered favourablo ::\Im“ﬂ.h to
warrant its sdoption as an alternative to quarantine, >
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(3). Disinrecriox or ViLLaces,

The selection of the most reliable method of isinfecting a village is one
of the most controversial subject in ecnnection with plague. The varicty of
views that are held sbout this matter are, however, really due to the fact that
onr knowledge of the natural history of the plague bacilluz is by no means
complete. Notwithstanding the large number of eminent scientifie men who have
been ocenpied with the subjectof the life history of the baecillus, for some time

st, both in Europe and Asia, the results obtained hitherto leave many very
mportant points undecided.

M. Metchnikoff, at the Moscow Comgress in August 1897, made the
following remarks :—

L histoire naturelle du bacille pestenx, malgré ane quanti:é de Faits precieux et
bien Erablis qui lu covcerne, est encore loin @'6tre compléte.  Nous ignorons notamment
les eonditions dans learqnﬂlles I# bacille o conserve dawpg la nature pendent de longnes
piriodes.  Depuis les travaux de Kitasato sur la grande sensibilité do baeille Jestens
vis-ii-vis de la dessication de insolation et des antiseptiques, on adioet généralement que
eo microbe ne pent se conserver en dehors de Porgamsze goe pondant wn temps relatives
ment trés court, ob encore en pordant Il mojénre parti de sa virolence. Ces faits
wexpliquant pas auffeament certaimes observatioos F!li.lif-m:iu;ngiqunu daprits Inﬂlu.:,"(-!_ s
peste serait=—communiquic pardes effels conserves pendant long temps a Udtat see, on encore
'Pm_' dq-s marelnndises I:Rpuﬂiliil::l i II.II'JFIJP '!Ii:i‘tlluﬂ-, Lin s ||-||:-z|.||l_. =T CPR th"nt.":pg. an eef
amdnd & supposer Cexislence d'uns forme de résistones du boedlle pestenz gui, Suegula prévent
n'a pas £1¢ renconlrd”

The object of the dizinfection of a village is, of course, o tInstro:,r the
plague bacilles, but until we can reconcile all observed facts with lnboratory
experiments, the methods of disinfection adopted must always be more or less
empirical and of the nature of experiments. %

]"|’:,u:|1'|;,'n“].l', the results obtained are the best tests of the [rl'ﬁt:,acy of the
method employved, and up to the present, they have been very strikingly sue-
cessful in the Jullondur District.  Whether, however, sulicient time has vot
elapsed to justify us in being sangnine about the future, is a matter of
apinion.

I feel persuaded that * Phenyle"—the disinfectant employed —is un-
reliable for the purpose required. It was found impossible to keep the strength
of the emulsicn constant—this probably was rarely stronger than 1 in 500 and
often considerably weaker. Considering that the period lrluring which this
emulgion was in contact with most parts of a house was of very short duration, .
and that the walls were coated with the accumulated dirt and gresse of years.
I cannot believe that any phenol compound would infallibly desiroy even the
least resistant forms of the plague bacillus; mueh less those formz endowed
with great powers of resistance, referred to by M. Metchnikoff in the quotation
given above.

No doubt the floors of the louses were sulijected to a more pralonged
contact with the disinfectant, but even this was ouly a matter, at most, of an
hour or two, and I think it extremely unlikely that such a dilute emulsion would
certainly destroy all the resistant forms of plague bacilli that it came across.

Is it then warth while going to the trouble and expense of using any
dizinfectant at all for spraying the houses ?

Having regard to the admitted imperfection of our knowledge of all the
forms of the plague bacillus it eertainly is desirable to do s0, but the germicide
solution should be a powerful and reliable one. Perchloride of mercury, the
disinfectant employed in Bombay, possesses both these qualities. Tt certainly
iz rather more difieult to use than phﬂu:,'le, owing Lo its comparative insalubility,
but this difficulty ean easily be overcome. In Bombay I made and used very
concentrated solutions of corrosive sublimate in water, with the addition of
hydrochloric acid. These solutions were kept, made up, in bottles, the sides of
which were marked with divisions, like o medicine bottle. The man in charge
of the disinfecting gang poured the amount of solution contained between two
of these divisions into water in a bucket, whose ecapacity had been measured
beforehand. (A mark was painted, at a certain level, on the inside of the
bueket, and the capacity of the bucket, up to that mark, was clearly painted on
the outside of each bucket, there was thus no diffieulty in ensuring that a solution
of constant and known strength was employed in every case).
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Perchloride of mereury has the additional advanlage of being a powerful
poison. Any seraps or crumbs of food, with which it comes mto contact are
poisoned—an important matter, since rats, and, according to Mr. Hm!'km, ants,
100, 80 frequently serve as carriers of the disease. Indeed, according to M.
Metehnikoff, as in the case of so many bacilli, the occasional * passage ™ of the
microbe through an animal of a different species is necessary to prevent the
attenuation and to exalt the virulence of the plague bacillus.

OF course, with perchloride of mercury a different pattern bf pump to
that recently used would have to be adopted ; but this, I think, would be a very
great improvement.

Asg it is, the metal pumps arve expensive and, owing fo the rough usage
they receive at the bands of ignorant eoolies, are very liable to get out of order
and become useless, In no village in the Nawashahr Circle, could 1 find a
*mistri " capable of repairing any but the most trivial li'uiurj'. In Bombay,
asquare sided wooden pumps, of very simple construction, were used : even
cheaper ones could easily be constructed of hollow bamboos.

Lime-washing is certainly of use, provided the lime iz good and mixed
only just before use. Its employment has the additional advavtage that one
can see at a glance whether all parts of the room have been subjected to it or not,

The villagers, too, seemed to appreciate the clean appearance that their
honses presented, after being lime-washed. Perhaps this may stimulate the
owners, for a time, to keep them so !

Ruofs.—One of the best known facts in bacteriology is the potent inflo-
ence of direct sunlight as a germicide. Thia effect is only to a minor extent
due to the heat of the sun’s rays : it is the actinic rays that possess this germi-
cidal property in the most marked degree. Hence, 1t is not so moch the ex-
posure to fresh air that is to be desired, as that bright sunlight should have free
access to every part of a room.

The ideal method of dealing with the houses in an infected village, wounld
be to eompletely unroof them all.  But practically, for varions reasons, this is
not often found to be possible.  Certainly the roofs of all houses, in which
plague cases are known to have occurred, shonld be completely removed, and it
1s well to remove those of the adjoining houses at the same time. As regards the
other houses a strip of roof, running north and south, and extending from wall
to wall, should be removed from each room. Owing to the great variation in
gize of the rooms it 18 impossible to give any definite dimensions applicable to all
cases, but the strip should certainly never be less than four feet wide, and in
large rooms it may be necessary to remeve two or more strips. The only way
of seeing whether enough of the roof bas been removed iz to visit the house,

at different times of the day, and to notice whether, at one time or another, the
sunlight reaches every part of the room.

“ Pukka’ roofs need not, as a rule, be removed, Where they arve left,
holes should be knocked in the side walls of the room to let in light.

Treatmend of the floors.—In none of the villages of which I had charge
in the Nawashahr Circle were the floors dug np. My reason for not doing so
was that I consider that this operation is unnccessary, and even dangerous. It
was originally the practice in Bombay ecity to dig up the floors of infected kouses,
but I found, in September 1897, that the practice had been discontinued, and
with no bad results.

It is admitted that the floor is generally the most infected part of the
room, hence the idea that it would be a good thing to remove it.  But the prae-
tice of digging up two or three inches of the soil and carrying it outside to be
buried or burnt cannot, I think, be expected to get rid of the infection. Tke
flnors of village rooms are made of mud and cowdung, firmly stamped down
and are practically impermeable to water. The plague bacillus in the forms
with which we are acquainted is an aerobic bacillus and therefore requires a
free supply of air for its existence. It, therefore, almost certainly lives merel
upon the surface of the floor, where it can be reached and dealt with by the ordin-
ary chemical germicide solutions,
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But, although the bacillus as we koow it is aerobie, it is quite possible
that, in its more resistant condition—spore stage, or whatever it may be—
it may be able to remain dormant, for an indefinite period, buried under the
surface, but ready Lo re-assume full activity and virulence when again exposed
to a favourable environment.

When the foor of a room is dug up and removed, numbers of bacilli must
remain behind, only to be buried a few inches below the surface, when the
owner of the house re-prepares his floor. When the floor is again dug up for
any purpose, or as the result of wear, the bacillus will again come to the surface,
ready to start on a fresh career of activity. Perhaps like the tetanus baeillus,
found in garden mould, it ma;i; often at first be almost non-pathogenic, but a
fow passages through rats or human beings would soon exalt its virulence.

Undoubtedly the best way of dealing with the floor is to spread a
thick layer of grass over it, and burn the latter. An intense degree of heat
is thus generated, which must be quite sufficient to destroy any form of
bacillus that is exposed to it, either on the surface of the floor or a few
inches beneath it.  But, unfortunately, thiz method is not often practicable
in dwelling-houses, as there is great danger of setting fire to the rafters, d&e.
In cattle sheds it may often be used with advantage.

All cattla sheds and out-houses should be treated in exactly the same
way as the rest of the village. The villagers do vot like their out-houses
being disturbed, as a large number of them are filled with grain and
forage. Butitis precisely for this reason that great attention should be paid
to such places.

When once the disinfecting gang is at work in a village, the rats leave
the dwelling-houses, where they are constantly being disturbed, and take
refuge in the quiet, outlying sheds. All stores must be removed and spread
out in the sun, and the sheds must be disinfected and lime-washed with very
great care. It is especially important in these cases to make an adequate
opening in the roof, since, owing to the rough state of the walls and floor,
it ia diflicult to ensure that all parts have been reached by the dizinfectant.

The “ten days * rule.—This rule, pamely, that no disinfecting work shall
be begun in a village vntil ten days have elapsed since the village was evacu-
ated—was, I believe, framed with the intention of allowing the infected rats
to die undisturbed in the villuge, instead of carrying infection elsewhere.

But there is little or no evidence to show that diseased rats do leave
an infected village, and the delay iz inconvenient and unvecessary. It would
be better for the village to lie “fallow " for ten days after the completion of
disinfection instead of before its commencement. This would give the sunlight
some time to exert its influence, before the village 13 re-occupied, and the holes
in the roofs repaired,

Mop#s OF INFECTION OF VILLAGES.

(6). In most cazes it is almost impossible to ascortain all the facts in
conpection with the introduction of plague into a new village,

The villagers, for fear of subsequent proseention or other consequences,
are naturally reluctant to relate truthfully all the circumstances connected with
the outbreak, and lay the blame on one person—usually one who died of the
dizease, and to whom, thevefore no ulterior consequences can ensue—whereas
it might, with equal justice, have been laid upon several persons, who sueceeded
in breaking through a police cordon.

Whilst it is undoubtedly true that in the case of one or two villages
in the Nawashabr Circle, eg., at Karrana, the evidence seems unequivocal
that the disease was directly introduced by a single individual, returning from
ap infected village to a healthy one, it seems to me to be eminently unscientifie
to assume, in all cases, that because a man_escaped from an infected to an
uninfected village, therefore he was the one to introduce plague into that
village. Sufficient evidence has been adduced to prove that clothes may be
a source of infection, but I have never met a villager who considered the pos-
sibility of that being the mode by which plague entered his village.
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My time was so fully oceupied with other work, and I so soon became
mnviuueg of the futility of placing much reliance on the stories of interested
villagers, that, to my regret, 1 was unable to accumulate much evidence on
the subject of the mode of infection of given villages.

As regards the spread of the disease, within a villoge, I was much struck
with the fact—originally pointed out to me by Surgeon-Captain James at
Ehankhanan—that, in every village, the disease appears to have passed from
one house to adjoining louses, influenced merely by the proximity of the
houses, and m:amaly at all by the convenience of human access from one to
the other. Thus, after the roofs of the infected louses had been remowved,
standing on an adjacent house top one could trace an almost unbroken chain
of infected houses stretching often through several distinet quarters of the
village. On enquiring into the caste and other cireumstanees of the inhabitants
one often found that there eould have been po common interests mor com-
munication between the owners of adjacent honses—one might be a Bralmin
and his neighbour a Chamar—and to pass from one house to the next,
along the laves of the village, it was often necessary to make a wide detour,
leaving the village by one gate and re-entering it by another.

This very striking fact—one which was practically universal in the
Nawashahr Circlo—appears to demonstrate, almost conclusively, that the
common mode by which plague spreads in a village is not by human interconrse.
The agents which at once suggest themselves are rats or other vermin (ecats,
ants, ticks). These animals bave their regular “ runs,” and would naturally
pass from one house to the vext, undeterred by caste or other prejudices.

We know that rats died in large numbers in the infected villages :
quantities were found by the diginfecting gangs in the Nawashahr Circle.

That rats ever carry the plague from village to village—except where
one viliage is merely an extension of the first—waz never proved in any of our
villages. No rats were ever seen migratieg, and to undertake long journeys
18 quite foreign to the nature of these animals.

That elothes or honsehold utensils may be a sowrce of infection was
impressed upon my mind by the success that followed disinfection of these
articles in a camp where the disease was EPrl:raﬂihg, (Shikohpur), but, as I
have already mentioned under * Disinfection,” I would rather attribute the
favourable results to the free exposure of the wet clothes to the sunlight, than
to the disinfectant—phenyle—employed.

(7): Trearmext or Pracue.

As regards the treatment of persons suffering from plague, no one
appears to be able to elaim very satisfactory resultz ; this of course, iz only to
be expected considering the nature of the discase, and the comparatively short
experience that we bave had of it. Plagune, except perhaps in the very mildest
and “abortive” attacks, 18 a septicaemia, and the ordinary treatment of
septiccemins—essentially ome of stimulation, to enable the patient to tide over
the time antil his tissues are able to elaborate means of dealing with the bacillus
—has been practised by everybody.

Many drogs have been vaunted, and it has almost been claimed for
some of them that they exert a *specific” effect on plague but, as in the
case of most so-called “specifics,” no rational explanation is fortheoming as
to their mode of action, nor to my knowledge, bazs it been demonstrated that
the results so obtained are any better than thosge by any other method. Indeed
such drugs are almost always administered together with stimulants, and pro-
bably any favourable results obtained are due to the latter alene.

Treatment by antitoxic serum is certainly the most rational for such
a disease as plague: it is much to be regretted thut it has not had a more ays-
tematic trial on a larger seale. I think that the favourable resnlts obtained
by M. Yersin,—unfortunately he had many unfavourable ones, too, due to
the weaknegs of hissernm, and to the late stage of the disease to which man
of his patients had arrived--have scarcely been sufficiently appreciated, II
Simmond, who ig at present trying some stronger serum at Karachi, sent
ont by the Pasteur Institute of Paris, should be more suceessful, but up to



APPENDIX A.

ESTABLISHMENT. FURNITURE AND EQUIFMENT OF TEMPORARY
PLAGUE HOSPITALS.

. —EsTABLIEUMEXT.

1. A Hospilal Assistant.
2 A Componnder.
3 A Dhai or native nnrse.

Tn the larger lospitals Emopean Nursez were employed and weore fonnd most aseful.
In some of the smaller villages ono Hospital Assistant withoot a Cl‘ﬂlllmundnr, and even in
extrome chEe=E @ cl:lmlllllLIH.il"'l' withant a H-N'Ii'itiﬂ Aszistant was usel,  The afrangement on ihe
whale worked well.

4. Oue Hospital Cools {Hindu].

5. Ome Blusti.

i, (e Sweeper.

7. Two or more Kahars, Thinwars, or Ramdnsis, who acted as dooli-beavers,
ward ovderlies, &o.  Thess people also did the might watching= o most in-
portant item in the treatment of plagoe when delivious patients give trouble.

When the hespital contained move than 30 patients the above catablishment (4, 5, 6 and 7)
had to bz doobled. s

IL=Hozritii. Fongitone.

For a hospital consisting of two sheds for patients cach shed holding 12 patienis.

1. Hods 4 sas 24

2. Bags of couniry rllﬂnl:lu filled ;;'it'h pavals grazg for makf resses, an tho pa.iirl;l.ut. being dis-
charged from hospital or dying the grass is removed and borsed and the bags

boiled in phenyle lotion and ve-filled a0
3. Baths a1e Lin he e, rhE T 3
4. Blankeis 50 in the worm weather and 100 in winter it i s
5. Box for medicine with lock and F:Ej s o ! Ll 1
. Chatr for office S ain a s G e 1
7. Gamlas {(kanalies) - 30
8. Gharrahs for holding water, lotion, &o. 1

0, Karshasz. (These are largo open iron vessels in which the villagers boi! the sngar-cana
juica in the prepamation of eountey sagar. They were readily lent 0s nod wera
most uzefnl for boiling patient’s clothing, Blankets, bedding, &c.} ...
10, Empty Kerosine tins, {These were fitted with wooaden handles by the loeal willage car.
penter and mode execllent backets for caprying ahont bath water, antieeptic lotion, &e) 10
1. Lanterns (2 for wards—1 for dispenzary ) . e s
2 NMative cooking weescls 1 degheka, & batiea, (1 large, 1 small) 2 thalics { brass),
I karchi, 33 kntoras, 1 parat, 1 garwa, 1 dal, 1 baltehi amd 1 loh.
13, Mative stoves (nnzithees) (in winter only) i [
14. Poicket book i ke wes as ram i e 1
15, Siationery—Pens, ink, paper (1 quire foolseap aml 1 quive Hinat) blotiing paper,
inkstand, raler and peneil.
16, Table for office nnd dispensary e fos e i e 1
17, Bewisters, 1 for patients and 1 for dead stock, &e. ... xng i 2

I
1

I, =Mremeines,

Phese varied according to the methed of teeatment 11!11-|rLtHl by the Maodieal Ofeer in ch“g_-_
But the following list was found to contain sl the drogs most commonly reqoired :—

1. Acitns Plombi 4 i wee 4 o | HG Line Camp Co, e } 2 T,

2 acid Aeete ... - . v | 7. Lin. Terehaith . e

3. .. Dario b | 38 Lioseed Meal e
4. ., Carbolic... w2 e | A Magnesii, saph. ER T
5 Nitvie Fort. .. e 2 oops | 40 L S S
6. . Sulphoic Dl ... w3 | 4l Morphinae Hydrochlor .. aee 1 deme.
5. Nitro Hydrochl Dl 5 ., |42 Oliom Hecini wee 2 Nha
2. Aetheris Nitrosi Spiritos w8 | & Opiam v e | diem
a9, Alnm w4 | M Opid, Tinctam e b DZRL
10 Amumonii, Aromat, Spiritus « B L | 4% Phenyle e 4 galllons,
il o Corbonoes et o 1 Mk | Pl Bhei Co. At et wie B ANER
14, i Acvtatia Lig. . o H oea, | 47, Potassii Bromidam ... et
15, - Chloridom R I | . .. Hicarh 2 e [T 1
14. Jrg\cuu'i .‘:iil'ﬂ.‘l suw . o U oo ‘lﬂ. i jﬂ [SELI o ana P
I.'p. _ﬁ_rﬂull‘l!‘l‘lli-&l I.-‘tl". e anm = ; lh\- :'0- " {-:I. IR man eun arn ﬁ AT
16, Belladonna Fxtrat. .. s o b a8l Nitres 0 g
17. Bismuthi Subuitras e b oo AR Pormangan R L
18. Uhlorodyne ans w ok ozs. | 53 Pulv, Ipeeac. Co. ... asr ae 5 o8,



. Ghlaral Hydeat, ey . Qmin Solphaa e e ces X azg.
. Chloroform 3, Bodin Bicarb e e T
. Unpri Sulphas Salicylns " e
o Iigitalis Tinet, iis »  Snlpbas i a e -
Ergot Extent Lig., .. . . Bpiritus Hectificntns ¥ P |
. Esg Menth Pip e . Spunit Methylated ... i vl S
5. Ferri Perchlorid Tinct . Strychnine 4 drm.
i, Glyeerine s il. Syrupas Phos, C Qumm-.- IL. hh'}‘tll
- Hydlrargyrom lamlrlm'idum w4 (Eazton's Syrup) .. we T 1B
. Hyd Perehlovide Ligoor ... il Tinct. Bcillac 3 e P e
. Hydrarg C. Creta srepe »  Camph. |
. Hydrarg (1xid Finvom o % Hlaei s i [
< i Subehloridum v ¥ oozs. | 65, Unguontom Hydrorg o . 2 oza,
. Hyoseynmi, Tinctura 2 ., | a6 i Hyd, Xit, P
b Todi tinednm it e 4 .. |G - Simplex o b db
. lodoferm C Borae .. i 4 ,, | 68 Hinci Soph. .. s . 8 oza,
Fpewme, Yinwm ot 4, 6L Ainzerbenis Palv. B e
: 1V . —Srxekis.

. Country eloth for bandages p{H yapde,
. Carlolie M.rnp 2 cakes.
Cotton wool for die :.hlltg:ﬂ ans s } £,

4. Chareonl for fires !|1"||||1r¢d.

" Dresging trays o .:
. Evema b 1
. Feeding cups 2
L Feeding hotiles for mf:nfa =
. Galipots for cintments, &e. e - 1 dozen,
: ]'ij]mdunnr E¥T |.ng¢ I
. Korosime oil - 1 rin,
. Limme for the floors .. . - I mannd
3. Lant for L[nnnl:#u ST ~toi e I 1h,
o Measnrea for one pint, oue 4 oz, |.Hl oL inine.
3 Pestle and mortar, woedgwood ... ris asn 1
i Pockel casi T b s3m taa |
. Pill alaks with n|'-:|tul.n I bha diice il
2, Phials and corks S Sod . wee ) dozen
. Humm i ua My piuts.
! I{-ncl ({2 nnh..uj i i, r-mg fan mnnnurmh tle dq"]ﬂ.]l of graves Rl |
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APPENDIX B.

Table shewing the Sex and Caste of the people attacked weith Plague in the Jullundir District.
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APPENDIX C.

Table showing the Sex and Casfs of the people alfaeked with Flague in the Hoshiarpur District.
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