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LEGISLATIVE ASSEMBLY.

NEW S0UTH WALES.

OUTBREAK OF PLAGUE AT SYDNEY, 1900.

(REPCORT OF THE CHIEF MIEDICAT OFFICER DN

am——

Grdered by fhe Legisintion devembly fo be prinfed, 4 Drecmber, 1000,

The Chief Medical Officer of the Government and President of the
Board of Health to the ITon, The Premier and Colonial Treasnrer,

Department of Public Tealth,
Bir, 13 November, 1900.

The recent epidemic consisted in the attack with plague of 303 persons
between January 19th and August 9th, of whom 103 died; in addition to the suffering
amd the indivect losses which these figures denote, it necessitated a very considerable
immediate expenditure and eaused much damage to the commeree of this port.
The olject of the following account is to inquire into its origin and mode of spread,
with 2 view to tlmlllcing the measures which are 1'i]-i,(’]:.‘ to bhe effeetual in ]m‘:'.'ullﬂng
a recurrence.

It will be seen af last that steady atfention to the more commonplace details
of municipal sanitation during absence of the disease alone affords a reasonable
prospect of future safety. Simple as this conclusion appears it has the cerfainty
which is attainable only through elose eonsideration of the facts which, however,
cannot be suecessfully observed save in the licht of precedent investizations made
1 many branches of seience. Thus it is unlikely that it will be easily m:ﬂnlnll.'[];,
yet not merely because the weight of the reasoning which leads up to it is hard to
appreciate, but also because men still despise the humble stream, and vainly imagine
the rivers of Damasens. There is no royal road to the prevention of, plague.

It is harvdly necessary to point out that the data described below were not
accumulated without forethought and industey ; this opportunity is therefore taken
of commending to your favowrable notice the zealous serviees rendered by the
permanent and temporary members of the Staff, whose special duties are mentioned
with their names. The Prineipal Assistant Medical Officer of the Government
(Dr. Frank Tidswell, M.B, Syd., D.P.IL, Camh.) remaised in charze of the
laboratories ; his aceount of the observations and researches made by him will be
found in Appendix A. The Medical Officer of Health for the Metropolitan Combined
]J!ﬂfri{:ls (Dr. W. G. Armstronz, M.B,, Syd., DML, Camb.) took charge of the
Visiting Medieal Staff, which consisted of Dr. Theodore Barker, M.B., Ch.M., Edin.,
and Dr. Arvthur Grieves, ML.R.C.8,, L.IR.C.P., and of the Disinfecting and Ambulance
Corps. The Mavitime Quarantine Hospital was placed in charge of Dr. W. F. M.
Shells, M.R.C.8.,, L:R.C.P., from February 24th to March 17th, and from the latter
date to the end in that of Dr. A. E. Salter; M.B., Ch.AL, Melh. Dr. Salter’s analysis
of the clinical records comstitutes Appendix B. Mr. C. P. B. Clubbe, M.R.C.S,,
acted as Consulting Medical Officer, and visited the Hospital on alternate days ; Dr.
Gordon Macleod, M.B., Ch.M., Edin., Ophthalmic Surgeon (see Appendix C), was
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consulted on oceasion. The ground external to the hospital enclosure was, on
April 13th, placed in charge of Dr. Henry Harvey. The general management of
the Quarantine Station was, as usnal, in charee of the Superintendent of Quarantine
(Mr. James Vincent), assisted by the permanent Quarantine S8taff and a considerable
temporary stafl. The Nursing Stafl was supplied from the Coast Hospital and from
private sources, the whole being under superintendence of Head-nurse Ford, of the
Coast Hospital ; the Ambulance Staff was also detached from the same Institution,
The Inoculation Branch was controlled at first by the Headquarters Staff, but sub-
sequently by Dr. W. F. M. Bhells; from time to time many other medical men
shared in this work, in which they were assisted by medieal students at the
University, and occasionally by the laboratory assistants under Mr. Robert Grant.
The post mertew examinations were made by the Government Patholosist (Dr.
George Henry Taylor, LR.C.P. & 5., Edin.), and by the Pathologist to Sydney
Hospital (Dr. Sydney Jamieson, M.B., Ch.M., Edin.), whose notes will be found in
Apvendix 1), Sanitary inspections of muniecipalities and of buildings on infected
areas were carried out by a temporarily engaged stafl of instructed inspectors
under direction of the Board's Sanitary Imspector (Mr, P. E. Gefting).  About
March 25th this staff was inereased to 25 and, under the same officer, was turned
over to the Department of Puoblic Works to share in the general scavengin
operations about that time commenced. The rat-killing staff afloat was nmnngeg
by the Collector of Customs (Air. N. Lockyer), and was under supervision of a
Superintendent of Fumigation (Captain G, Tait). Others also nltimately hore their
share in the multifavious branches of work entailed by the epidemie, but the
present object is to deaw speeial attention to those who were immediately connected
with the Department; this statement may, therefore, be concluded by mentioning
the name of the Secretary (Mr. C. A. Simms), on whom devolved, among many
other things, the arduous and vesponsible task of keeping up communications
and daily records, and of attending to visitors, more especially during the
hours from 430 p.m. to midnight for many weeks together. All of the
officers mentioned worked with an intelligenee, discretion, and disregard for their
own convenience, which are deserving of high commendation and speeial
acknowledgment. For my own part, I beg leave to express here my sense of the
obligation under which their generous cofperation and invariable loyalty, in
circumstances which were always teving and sometimes difficult, have laid me.

To the Consul-General for France (M. Georges Biand-d'Aunet) and to the
Director of the Pasteur Institute at Sydney (Dr. Emile Rougier) warm thanks are
owing for the friendly efforts made by these zentlemen to facilitate despateh from
the Pasteur Imstitute of supplies of the anti-plague serum of MM. Yersin and
Roux ; as well as to the Consul for France (M. L. Vossion), who at a later date
presented the Depariment with a further and welcome quantity brought from
Noumea. Unfortunately, neither arvived until the cpidemic had begun te show
the signs which betoken the period of decline; nevertheless, the public were
reassured at hearing that a specific method of treating the disease had become
available,

It will be noticed, doubtless, that the adviee given by the Department before
the plague came (December 26th), while the epidemic was but threatening (January
24th), and at its commencement (February 24th, see Appendix M), practically
eoineides with the conelusions drawn from the facts of our recent experience.
Had it been generally accepted, it would have been well; but it was then impossible
to mention reasons fully, nor could many things for which the public themselves
elamoured at mueh later dotes have been done at that time.  Now, however, reasons
can ke deduced from facts within our own knowledge.  An effort has been made below
to express them in the simplest terms (Seetions V, VI, and VII), and so that the
may Ee understood ]1}' educated readers with little tronble ; but if in SI}]'I:E. of this
attempt they still wear a technical aspect, it must be remembered that after all
Preventive Medicine iz o branch of science.




L. Tag Narure OF THE DISEASE.

The number of eases which occurred between January 19th and August Dth
was 303. The number available for the following clinical description, however,
was 262 : for in 39 cases death oecurred either before notification, or else so
soon afferwards that no clinical observation of importance could be made, while two
others lay ill at a distance from Sydney and have been omitted from mention.

In very few eases the occurrence of declared symptoms was preceded by
feelings of malaise and weariness, which lasted one or two days. This ill-marked
and uncommon prodromal stage need not be further referred to, and the observed
course of illness may be generally deseribed under the following five heads : —

Onsef.—This was a period of from one to about twelve hours, during which
the patient passed, very often with alarming suddenness, from a state of apparvent
hiealth to one of severe illness. It was usually ushered in by a rigor which varied
in degree from a fecling of chilliness to a severe shivering fit, and which occasionally
lasted for several hours. Acute headache accompanied, or immediately followed, the
rigor; it was almost invariably referred to the frontal region, was sometimes felt at
the vertex, and was never oceipital; it was sometimes accompanied with vertizo,
Fain in the back and lower abdomen was common, IIL-"u.':n||i'Ei1:|-_,'; almost r_mls‘:t.‘nltl}'
oceurred ; like the headache, it sometimes accompanied the rigor, sometimes
followed it after an interval of a few hours, m:u:miﬁn:llif it was 1'E‘ill‘{!!'-:[rl]""'[l h}' i
mere fecling of nausea, sometimes it was severe and Inng-cﬂntilmnl ; the contents
of the stomach were first rejected, afterwanrds a greenish or bluish bile was thrown
up. The face was usually flushed, and the eves suffused; the pulse moderately
quickened, of good volume, and of apparently increased tension. In all cases
which fell under observation during this period there was fever, the temperature
ranging between 100° and 102° F. The bowels were constipated, most commonly ;
diarrheen oceasionally oceurred, and even at this early stage warranted a bad
prornosis ; it was menerally accompanied with tympanites. Oeccasionally at this
time, also, superficial lyvmphatic glandsin one or other region—the femoral, inguinal,
axillary, subpectoral, cervical, ete.—became spontancously painful ; the pain was
described as aching or pricking, and was accompanied with slight swelling and a
little tenderness.  In five cases out of the whole number, unaccountable swelling
and pain in & lymphatic gland were the first signs of illness.

Tngrapesence.—This period ineluded a part of the first and the whole of the
second day of illness: speaking generally, the symptoms to be shown in individual
cases became manifest, and gradually inereased in intensity.  Often, but by no
means always, the patient was now unable to rise from bed. The Tuce was most
commonly flushed ; the eyes, suffused and congested, were either elosed or half-open ;
not very infrequently the complexion was pallid or livid, and the expression pinched ;
n 4 few severe cases it was sallow or yellowish, and a peeuliar smell exhaled from
the patient. The tongue, very frequently, carried a white coating ; this was
confined to the dorsum, the tip and edges being either bright red or clean, and
it continued moist or, in the severer eases, began to dry. The skin was hot
and dry; but when the circulation was exiremely feeble, as it was in severe
cases almost from the onset, it was bathed in a cold perspiration. The tem-
perature ranged at this time from 101° to 105* F., and occasionally the hizhest
temperature veached during the illness was attained about the end of the second day.
The pulse was now much quickened ; it continued full, but bezan to loose tension ;
in a few cases it had already become weak, very easily compressible, and even dicrotic.
Exﬂert- in very slight eases, appetite was entirely wanting ; thirst continued. The
bowels remained constipated as a rule. The patient’s general expression could rarvely
be deseribed as anxious, and most often was dazed : sometimes there was mental
restlessness, however, and he would exercise his ingenuity to furnish eommonplace
explanations of his illness, or of the glandular swelling. At this stage affections of
speech, and (when the patient was out of bed) of gait, were observed. That of speech
'mr_iud between slight blurring and almost complete loss of power to pronounce words,
while that of gait was manifested merely by staggering; both were clearly due to
muscular incodrdination, and consequently a stage of aleoholic intoxication was often
simulated. Hebetude deseribes the mental state of the milder eases at this :11.?t.e;
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but in many of the severer kind this had passed into stupor, or even coma, before
conclusion of the period.  In others, and more commonly, delirium commenced : it
was characterised by excitement which not infrequently was furious; the patient
constantly strugeled to leave his bed, and had to be restrained ; he suffered from
delusions.  In all cases sleeplessness was a marked symptom. The superficial
lymphatic gland which had first become painful rather rapidly increased in size, on
the average equalling a hazelnut : it was distinct, elastie, and very tender.

State—The illness having attained the degree of severity above indicated
during the first forty-eight hours, beeame established. The period of maximum
intensity was reached; it lasted over the third, fourth, and fifth days, and was
sometimes prolonged into the sixth. The temperature now fell, usually ranging
hetween 997 and 102°. The more moderate attacks being excepted, the patient
exhibitedd a state of complete and intense prostration : deenbitus was dorsal,
the body slipped down in the bed; all excitement abated, and muttering
delirinm took its plaee; stupor and coma were likely to supervene. Sometimes
diartheea set in, and if at all severe was a fatal sign; or external hemorrhages
of zrave sisnificance—hematemesis, melsena, hematuria, or purpura, oceurred. The
pulse beeame smaller, weaker, and more rapid, dicrotous, irregular, or running. The
tongue continued eoated as at first, but now beecame dry and brown. Albumen was
often present in the urine, but always transiently and in small quantity. The bubo
increased rapidly in size; the gland often equalled a walnut, while periadenitic
effusion increased the swelling to large proportions, and spread over the adjacent
glands which were usually very slightly enlarged ; although the spontaneous pain
which had at first been present in it was almost absent, it continued extremely
sensitive ; the patient, if not insensible, disposed his limbs so as to avoid pressure upon
it, and often its situation could be inferred from the attitude in which he lay. e
skin over it also became mueh reddened. Move than half the total deaths ocenrred
on the third, fourth, fifth, or sixth days ; they were often due to failure of the heart.

Tinck, I.—Showing the day of illness on which death cccurred in 103 fatal cases.

Om Dy of Tlaees | N, of Deaths, On Day of D, No.of Deaths. | On Day of-Ilsesz, | Nao. of Deaths.

1at 4 Hih L 35t 1
Snd ... 5 Sih 9 AB8th i
frd . 12 11th 1 neth 1
#h- L. M 12th - O5th il
Sth ) 11 18th 2 Unknown 1
tith is 17th 2 —

7ih I 11 20tk ] 108

During this stage, congh, due to slight bronchitis, and attended by frothy
expectoration, was linble to set in. Ina moderate pmrurtinn of cases scattered
patches of pneumonia were observed ; the sputa became less aérated, and contained
a little blood, which often stained them uniformly and rather brightly; this
expectoration did not at all resemble that of ordinary pneunmonia.

Decline—During the sixth, seventh, or eighth days the disease began to
decline in the majority of those cases which terminated favourably. The tempera-
ture fell as a rule suddenly, and to about normal ; but sometimes it was gradually
reduced.  All the other symptoms showed a rapid amelioration, and immediately on
the fall of temperature sleep returned. The face lost its congested appearance, the
tongue began to clean, delirinm became mild, intermittent, or was present only for a
time after awaking. The bubo continued, and during this stage generally began to
soften, if it were going to suppurate; but in a gﬂn:! mMANY (A5e8 huboes remained
stationary for from six to eight weeks, and yet suppurated at last. The pulse
continued small, feeble, and easily compressible, and feelings of great weakness
began to be experienced.

Convalescence.—About the ninth or tenth day the stage of -:fom'nlmunn{b? was
entered upon in the majority of cases.  Almost all the symptoms hitherto mentioned
entirely n[isnppeared; only great cardine weakness and the bubo remained. The
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temperature often became subnormal, usually about the ninth day ; it sometimes fell
Lelow 97° ., and eontinued subnormal for from one to three days.  Suppuration now
proceeded rapidly in the bubwo, and was usually accompanied by some slight rise of
the evening temperature; the abscess was most commonly opened on the thirteenth
day. In a less, but considerable proportion of favourable cases, the inflamed
gland began to diminish in size, and gradually disappeared th‘ resorption, but this

rocess occupied several, or even many, weeks, The length of the period of conva-
CECENCE WIS VEFY ln'e'rulm ; usually it was estalilished thoroughly by the third weel,
when debility and some discharge from the bubo alone remained. The wound, how-
ever, was rarely severe enongh to prevent the patient from taking as much exereise
as in other respeets he was fit for, though oceasionally extensive undermining of the
gkin long delayed hiz discharze.

If from the foregoing deseription of the average course of illness in uncom-
plieated eases, which terminated cither in recover v or death, we turn to consideration
of individoal cases, it appears that the disease exhibited itself in ev ery degree of
geverity—-that is to say, from a slieht attack of fever which necessitated confinement
to bed for two or three days at most, accompanied by sunch swelling of a single gland
as was a eause rather of discomfort than of pain, to an ill-defined attack of malaize on
which death supervened after a few hours—or more often to an apparently moderate
illness, which ended with unexpected death in about forty-eight hours from attack.
OF the first degree, Case 1 (Appendix Ty, p. 77) was a goomd meph* while the follow-
ing are among those which represent the second and third. Case 210, m., ef. 45.—
It was moticed that the patient’s appetite fell off a day or two before :lltﬂuk, but
this was not unnsnal with him, and he made no complaint; he attended to Tis
elerieal duties as nsnal during the mominge of May 19th, but at mi{l!l'n. was oblized
to leave by a fit of colic; he died at 10 pm. Case "":.’}, m., «f. 8. —The lmhmﬂ
rose at G a.m, and performed his duties as ostler in the usual way, and without
having been heard to eomplain, until 8 a.m. ; made a good breakfast, washed and
dl‘f"’i‘bﬂil and sat by the kitchen fire; at 930 am. he was I'mmtl t‘md Both of
these men were iuttmpnrlle but this was not so with Case 242, m_, o, 17.—The
lml ient rose at 8 o'elock, ,u::u.l {‘ﬁlnl]! ained of :-II"lLt headache 'mc'i Iml.u-.[“'l T went
out, and at 10 a.m. was spoken with by a I’:nhm*m i who afterwards re [::‘Jrf.le{l that
he made no complaint, and did not appear to be ill; at 245 pm. his breathing
beeame laboured, and at 945 pan. he tlliu.ri. The two l'ullﬂwing patients died unex-
peetedly, though not so abruptly. Case 142, m., @f 3.—During April 22nd became
feverish and vomited several times ; during the next thirty-six hours continued
feverish, was sleepy or dull, and a tender swelling appeared in the right groin. He
died guietly, but suddenly, at about the Gfty-fivst hour of illness, without manifesting
any other symptom. Case S84 m., «f 3.—Woke at 3 pm. on April 5th, feverish,
thiraty, and with some slight muscular twitching. Vomiting sct in, and continued
till midday of April 6th. During the afternoon seemed mueh better, and played
sdmost as usual. At 6 a.m. on April 7th muscular twitching again appeared; he
was sleepy or indifferent, and fov ems.h, and he died ?-mlclf-nlv ahout the fifty-first
Tonr of illness.

Post-movlem  Appeavances—These were observed in  fwenly-four eascs
(Appendix D, p. G4}, among which the five last referved to above were ineluded.
From this set of notes it appears that petechire of the skin were noted in ten cases;
petechie of serous membranes, visceral and parietal, or of the mucous coat of the
stomach and intestines, in nineteen,  They were usually of the size of a pin's head
or a little larger, but sometimes as large as a threepenny-piece ; and heemorrhages,
o luemoglobin staining, in the aveslar tissue m‘mm:ll internal organs were sometimes
notieed, npmt from enlarged lvm]ﬂmi ic sanelions,  The spleen was usually enlarged,
rcmml-c'{'l softened, and dark in colour on section ; it was notieed that the trabecula
were obseured in six cases; and in only two was this organ reported to be firm and
in other respeets of normal appearance. Inflamed, swollen, and sometimes neerotic
lymphatic glands were noted in fwenty-one eases, while in three none were found.
They were surrounded with extravasated blood in fourteen cases, and in a less number
of the latter there was also aedema of the surrounding areolar tissues,  Buboes (sixteen)
were—femoral, cight ; ingninal, fonr ; axillary, one ; and eervical, three,  The heart,
whieh often l:nnlniued :DD-[t, ]mlu—}‘::"u W gu'|at.inm1.5 cluts, shiowied l'lﬂ'l]l_".!ll:,.bﬁ anid H-urll;:ul'llg
of the myoeardium in four cases, The liver was enlarged in fourteen eases, and was
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fatty ns well in thirteen ; this appeared to be a veecent chanse, In lwo, minute
whitish peints distributed throughout its substance heml-:a:ml"i neerosis; in three
cases it was eirthosed from old standing disease. The cortex of the kidneys was
swollen and pale in twelve eases, and occasionally was speckled with pin-point
haemorrhages. In Case 84 the former condition was ascertained to be due to
eatarrhal 'IJI!!]]II"“i.S at an Lrnr]}' ﬁtllg{r. 'l"ht‘:hll!f_;!: were the seat of l]l;d-ﬂt.ﬂ]‘[{li}]g disenae
in three instances, in live others they were eongested, in three others engorged with
blood, and in eight others there was a moderate ;edema; in one case lobular pneu-
monin was noted.

Bacleriological Feidewce,~Once the presence of plague in epidemie form
has been recognised, a large majovity of cases can be quite certainly diagnosed by
clinical methods alone ; and this is Tortunate, because rigid bacteriological proof of
the nature of this disease can seldom be had before the fifth day from beginning to
seek it,  Nevertheless, not merely at the beginning, but during the course of every
epidemie, bacteriological proof is ceeasionally demanded. At the beginning it is
essential, in view of the consequences which at present follow on the announcement
that an indigenous case of plague has arisen among the inhabitants of a large eity
or an important seaport.  So momentons an opinion should not be given but on
absolute proof that the disease is plague, and the proof remains incomplete until it
has been supported by a bacteviological demonstration.  In the eourse of an epidemie
it is also oceasionally required in cases of doubt ; for accuracy of diagnosis is a first
condition of suceessful management.  But in this case the snme rigid proof is not
necessary as in the former, m'llihl microscopical examination of the juice of an enlarged
clamd, or (in few and falal eases) of the Dblood, will furnish all the corroboration
needed to establish o dingnosis alveady highly probable on clinieal grounds,

Bacteriological demonstration of the nature of the discase already deseribed,
consgisted brielly in detection in the juice of bhuboes, and in some other tissues, seere-
tions, or exeretions of the diseased body, of a miero-organism which liad the following
morphological, cultural, and pathologieal characteristics, and a definite reaction
to certain stains,  The organism was usually present in enormous numbers in smears
made from enlarged glands, or from viscera, The individual elements were segre-
gated, though not infrequently two were seen end fo end, as though they had been
{}Nllu{.‘ﬂll by reeent fission : they stained with agueous solutions of fuchsin, methyl
lue, and gentian violet, and did not vetain the stain when treated by Gram’s method.
In stained preparvations it presented a matured form, which was either that of a
typical bacillus, or else it was whelstone or boal shaped ; interspersed among these
were rounded, oval, or dumb-bell shapes resembling microcoeei or diploecoeei.  The
createst mixture of forms was observed in smears from tissues, but there was always
a preponderance of the ““mature™ forms,  The bacillary form had an avera
measurement of 1-8p, and a breadil of -Bu; the latter showed little varviation, the
extreme measurements of length were 1:6p and 244p.  The rounded forms had a
diameter between -G and 1'0p.  The poles of the bacillary form were often more
deeply stained than the ecentre; in some preparations, practically every bacillus
showed more or less deeply stained ends, and a central portion which remained elear
and unstained, and which varied in width between a small space and the greater part
of the body of the bacillus between the ends,  In other preparations only a few
clements showed this hi-polar staining, and oceasionally it was not at all evident.
Cultivation on dry or salted agar produced erops of * involution forms™; some
clements beeame greatly enlarged, so us to measure 5 p. or 6 p. in length by 1 p.
in breadth, without losing the shape or staining properties just deseribed ; others
hecame otherwise altered, and formed sausage, pear, spindle, civenlar, or oval shaped
bodies, having no resemblance to the baeilli from which they were derived. On
nutrient agar, inoeulated from bubees or viscera and incubated at 27° C., the first
noticeable f_{nm'Th :lpl}l-:n':'ﬂ in the form of minute hl’i;:lll Spl.'l.'.ii? in from thil‘t}'-six
to forty-eight hours.  In a day or two these colonies become colourless hemispheres
from 5 to 1'0mm. in diameter; some of them then enlarged slowly to a diameter
of 3 to 3mm., beenme Aattened, and 1:fc:|||:]:i.' towards the centre. The maximoam
th:ri!hh}imun! was reached in two weeks,  Tndividoal eolonies were hand to ]Ii{ﬂ{ 1y,
:a|i||;}i1|:: aboul wnder the needle; Fosed eolonies were often tenoeions, and eould be
pulled ont in strings. In sub-culture the srowth I'Ill'Hﬂ'I!“l!il earvlier than in the
orizinal, and l;ii!"l.'l'li’l[ll{‘:: a5 a eonfluent sireak, eaised and elondy along the middle,
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but with thin, eolourless, ivideseent borders, which woere often corrueated. At room
temperature on this medium the growth was seldom distinet in less than five or six
days, and only reached its maximum development in about three weeks. In beel-
brath the growth was usually visible on the seeond day of incubation, in the form of
erumblike spicules attached to the sides, with more or less deposit at the bottom of
the tube, the broth itself remaining clear and transparent; but in other cases a
moderate nuniform turbidity was produced. CGrowth in broth-flasks containing oil
resulted in produetion of a film, scanty crops of stalaetites, and a copious deposit.
The stalactites present at any one time never exceeded six or eight, and became
detached, and sank to the bottom on the least jar; that more were not found at one
time was probably due io unsteadiness of the laboratory shelves. The zrowth in
milk was less"abundant than in broth, and the milk remained unchanged.  Inceula-
tion of muinea-pizs was usually followed by death in four or five days; the extremes
were two to ten days, but six were ravely exceeded. The inoculations were made
into the inner side of the koee, Post-morfem there was sometimes hiemorrhagic
swelling at the site of incculation, and this extemded up the thigh ; there was always
swelline, and usually periadenilic effusion and hwemorrhase of the eorresponding
femoral glands, while sometimes the velated inguinal, and less often the lmmbar,
glands showed similar changes.  There were petechial hiemorrhages under the skin,
the serous membranes, and in the viseera, The lungs were almost always more or
less inflamed, the liver enlarged (sometimes to twice its normal size), and the latter
usually exhibited a fine mottling caused by appearance of white pointz or by small
hemorrhages.  The spleen was enlarged to two or three times the norinal, marked
with white spots on its surface, was dark in eolour, and had thick or rounded
edres.  The Kidneys were enlareed, pale, and, as o rule, full of small hiemorrhases ;
the suprarenals were usunlly congested, and of a deep ved colonr. Oceasionally
plague bacilli were limited to the seat of inoenlation and the bubo; but usually they
were present in all parts of the body, though they were not always recoverable from
heart's hlood. Timz.-‘ woere bwice recoverad From the arine, and were never found in
the bile. A bacillus having precisely the smine characteristics and the same patho-
genicity was recovered from the organs by culture. For a full account of the
bacteriological observations made during this epidemic, Appendix A, p. 30, from
which the foregoing abstract has been made, should be consulted.

From the foregoing account of the usnal course of illness, which has beer
compiled exelusively fron the symptoms recorded of each of the 262 cases which could
be clinically observed, from the brief abstract of the pesf-morfem appearances noted in
the twenty-four eases which alone were examined in that way, and from the abstract
account of the bacteriology of the disease given above, it will be seen elearly that the
epidemic illness now under consideration was plague, On comparing it with the
publishifl accounts of plague as it appeared in other parts of the world, it will be
seen that it might have been compiled from records made in China, in Portugal, in
India, in Mongolia, in Mauritius, or, in short, from the records of plague onthreaks
in any part of the world from which such records are fortheoming,  Nevertheless,
certain minor differences between the disease ns zeen here and as it has been seen in
India and China, for instance, are distinguishable,  But they are non-essential ; they
are differences in dezree of severity or of fatality, and are doubtless due to the
indirect influence of local conditions of life—of feeding, honsing, cleanliness, and also
of race. And of the three recognised forms under which plague exhibits itself—that
is to say, the bubonie, the septiceemie, and the pneumonie, the bubonie form was
almost exclusively encountered, The seplicaemic form was observed only in 17 cases,
of which 15 were fatal ; primary plague pnewmeonia probably not once, although a
single case was met with (in a Chinese) which possibly may have been an instanee
of it, the circumstanees ha \'iug I&rm'll.ntm:] thie faet from being ascertained. Bronehitiz
and secondary pnenmonia were not uncemmon, carbuncles were seen in two instances
and inflammatory and emmimmtivl: affections of the eye six times (Appendix C},

but for an analysis of the whole series of cases reference must be made to Appendix
B, p. b8
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IT.—ProGarEss oF THE EPIDEMIC,

Sydney alone was infected, although several persons first fell ill after leavin
for distant places—a matter which will be further mentioned (see p. 32). The tota
population of the metropolitan area, as defined for registration purposes, was estimated
at 438,300 on December 31st, 1899 ; that of the metropolitan districts as combined
for purposes of sanitary administration, was about 456,000, Cases were removed
from all parts of the latter area. This population included the small sprinkling of
coloured persons usually found at seaports, and a colony of Chinese which numbered
less than 4,000 altogether; the latter, for the most part, lived in three separate
neighbourhoods,  Among the Chinese 10 cases ogeurred, and 293 among the whites ;
226 of the whole number were notified by 87 lerally qualified medieal practitioners,
the remainder (77) having in almost every ease been first visited by a Staff Medical
Officer.

Tante IT.—Showing the number of attacks and deaths recordod during each wesk.

Week Ending. Clams, |  'Beathe
|

20 Janmary 1 (1]

a7 d:nthilr:.‘ i} (1}

3 February i 0

1 Febrogry 1} 0

17 Felraary b o
Ist.—24 Febmary L} 1
2nid— 3 March 2 1
S, — 10 Mareh a 3
dith.—17 Mar:zh 2 b
Sth.—24 March 14 3
Gth.—31 Marel 23 [
Tth.— 7 April... o] ]
Sth.—14 April... 2 12
Oth.—21 Agail .. 3 16 8
10th.—28 Apsil... - oo 26 T
11th. G !l|||.1'|.' = L 38 10
138h.—12 May ... 23 10
13th.—19 :|||||.11.' o e e o e ol o4 14
14kh.—26 May ... T G
1oth— 2 June... 17 3
16th.— B June ... i 5 A aual 4 3
17th.—16 Juns ... | 10 3
18khe—23 Jume ., L1} 0o
19— 30 June ... | 12 3
Hith.— ¥ July . 1 (U]
gt.—14 July ... | 3 i
23ml.—21 July ... | 2 0
D3l —28 July ... il 1
24th.— 4 August | ] (]
fth.—11 August 1 0
26th.—18 Angust I* 0 1

The weekly notifieations showed stages of increase, state, and decline in the
epidemie. ]Jurmg the first three weeks only 9 eases oceurred, and they weve pretty
evenly spaced out. During the fourth and fifth weeks, 22 were notified. In the
sixth the epidemic 'I||_1,-1:||1|,. established, and so mntmurﬁd for seven weeks more;
two-thirds (I"'[\‘E] of the total cases h-l-p]]‘l?ﬂl;_"[l during these eight weeks, The period
of decline set in with the fourteenth and continued through “the nineteenth week ;
it was marked by great irregularity in the number of cases notified, the series
having been 7, 17, 4, 10, 6, and 12. The epidemic then ceased. The twentieth,
tw th-ﬁrﬂf and tw Lnt_!,'-sctmml weeks yielded bat 1, 3, and 2 eases, while the last
case of all was noted in the course of the tw enty-fifth weeck.

Farialion of Firalence.~It is important to remark that the infeetion had
its full virulence from the beginning. The mortality was heavy from February 23rd,
when Case 2 died ; wt among those which munc[lntcll'r followed it were some ﬂ-‘llmh
did not excoed {,asc 1 in severity. The only {'Imu-re observed in It was enfechle-
ment. This began about May 1st; it was recognised on comparing the state of

patients
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patients on admission to hospital after May 1st with the state on admission of those
received ab corresponding dates of illness before May 1st.  Nevertheless, among the
majority of ecases which, as a whole, testified to this, some which appeared to
betoken unimpaired virulence were met with to the very end (see Appendix E,
Cases 288, 205, and 303). Another point requires notice in this connection. It is
that whereas it had taken seven weeks to furnish the fiest 100 eases, and fonr weeks
to furnish the second, thirteen weeks elapsed before the 303rd case had been
recorded.

Tanre ITI. --Sll-:m'ill;_" the number of attacks and deatls under Sexes amld SLES i:‘-l'nulrh.

A b5 | 10 | s | 0 | —os —35 | 13 55

Giroup. = 13 =73 | Total
TR R |_ | _I =1 ==
Bex. |M.|F. | M. |F !

:.:.'F.I:.f.,r.i:-i.
| |

F. | AL F.! M. I’.!M.ll-'. M.‘ F. |M.| F.

Sex Incidence.~The disease attacked mearly four times as many males
(239) as females (G4). The slight information available on this head does not
indicate any special liability of males to attack in other countries, and probably
this special incidence may be aecounted for by the stress of the disease having fallen
on business portions of the city, and on that part of the population which daily
leaves home for some place of employment. This eonjecture is supported by
consideration of the incidenee on the sexes in two infected arcas which were distinet
from that just referred to, and in which it was nearly equal: on one area, out
of fifteen *indigenous™ cases (that is to say, cases in which the infection was
in all Pm]mhiﬁt:; received on the spot where the patients lived), only 7 oceurred in
males, but 8 in females (Paddington) ; and in another group of nineteen, 10 males
were attacked to 9 females (Redfern).  Slizhter testimony to the same effect may
rhaps be drawn from Table IIT, which shows that the incidence on males and
}’;nnlcs below 10 and above 55 was mueh more nearly equal than at the intervening
ages.
Age Ineidence.—The observed ineidence was on azes from 2 years to Th;
but mor» than half the cases oceurred in persons at ages between 15 and 35, while
more than two-thirds ocewrred at ages between 15 and 15,

General Falalily—The total number of cases having been 303, the deaths
Wre ],ﬂ:j;, the Zr0S8 rnf.nlil:.' was thus jli.'qt. below 34 per cent. But 10 of the
pati[!nhi. were Chinese, a race amongrst whom the l':i.i.'llitf of 1!]::*_;“1.1. i% u:iu;t'l]:r from
80 per cent. upwards ; and, in fact, 8 of the 10 died. If these be deducted, the
fatality of the disease amongst the remainder, who were all whites, was 321 per cent.

Falalily al Age-groups wider Seres~Table IV shows the percentage fatality
of the disease at four agu—gmulm in the two sexes; the smallness of the figures
relating to females (see Table 111) should be borne in mind.

Tasek IV.—Comparative statement of the fatality among Males and Females ot four Age-sronps,

Apge-groaps, | —15 ‘ -5 —&3 73
ML weef 1B por cent, 37 per cent. 38 per cent. ¥ per cont.
150 e | 2D o 17 o 2 i 7l

o77—B Falelify,
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Fatality, al suceessive peviods—The Tatality of the disease was not uniform
throughout the whole series of cases. It was absolutely as shown in the following
Table, to form which the 303 cases have been divided into three nearly equal parts :—

TABLE \".—&-mpal-iu;; thie ﬁ-l.m“'l,_'f of the diseass Amang thires m.'hil,rnr_l,r ihwisions of the whole serics,

100 cases (20 January to 12 Apnl)* | ... Fatality, 38 per cont,
100 eases (12 April to 8 May)® ... Fatality, 356 per cent,
103 coses (8 May o ¥ August) ... Futality, 30 per cont.

* The cases which oceurred on these days have been divided,

But in this Table the Chinese are ineluded who, for reasons already given
are a disturbing element in the calenlation, and should be separately dealt with.
When they have been excepled, the statement concerning the remaining 293 cases
among whites only, assumes the following form :—

Tarry VI—Comparing the fatality of the distase among three arbitrary divisions of the cases whick
occurrad among whites, the ten Chinese having been dodected as shown below,

Laia Chineae,
I Cnses, Duentlis,
100 cases (20 January to 12 April)*—Fatality, 37 per cent. ... 1 1
100 cages (12 April to 8 May)*—Fatality, 87 per cont, i 4
03 cases (0 May to & August)—Fatality, 28 per cent. i 4 )

* Bee node to Table V.

A few days after commeneement of the term during which the latter 87 cases
oeewrred, Yersin-Iloux serum become available, and was thenceforward steadily
employved ; butit must be added that, in opinion of the clinieal Staft, the virnlence of
the dizeaze lad alveady bepun to abate about the beginnine of May., The evidenee
which ean be adduced in support of this judgment is given in Appendices B and E.

Meteorology —Appendix M consists of a chart on which are deseribed eurves
constructed from the daily notifications, the rainfall, the daily mean temperature,
and the daily mean tension of atmospherie vapour. The data were furnished by the
Government Astronomer (Mre, H. C. Russell, C.M.G., F.R.8.)

Suspecled Cases.—From January 25th, when the nature of the first case was
made known, down to a date long after that last mentioned in Table I1, a total of
221 cases of suspected plague were reported to the Department for dingnosis ; 115 of
them were referred by 69 medical men, 106 (of which 32 were presented by the
patients themselves) through other channels.  Many of the latter offered no
resemblanee to plague in any form, of course; and many of the former were
referred from motives of prudence rather than because doubt as to their natare was
really felt. But among these were several eases of glandular swelling, with or
without other symptoms of illness.  In nearly all of these eazes the glandular swelling,
could be referred to one or other of the usnal eauses without diffieulty ; but in two
or three of them no such cause could be assigned.  However, very eareful consider-
ation of the recent oceupation, place of residence, and habits of these patients, of the
history of the illness and of the swelling, and of the resulis of a minute and pro-
longed bacteriologieal investigation, quite Tailed to furnish support to the notion
which had made an aceurate diagnosis necessary,

Ambnlant Cages—The suspected cases came to notice in greater number
during earlier weeks, and thereafter with gradually diminishing frequency. The
probability that the first case recorded was the first case in fact is supported on
grounds which are given in detail in Section'VI; and nothing has come to knowledge
which would render it probable that either ambulant or pnewmonic eases m]:;ccl;nﬁd

ore
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hefore or during the earlier two-thivds of the time covered by the outbreak. But late
in the latter third of that time a few ambulant cases were met with: Case 273, came
to notice from the patient himself l't-pm*fing the serions illness of his danghter, and
then mentioning that he had had a somewhat similar attack shortly before; and Cases
209 and 300 (unconneeted with ench other) were deteeted after their admission to the
Coast Hospital for trentment of the results of an illness (suppuration of inguinal
glands) from which they had suffered three and six weeks earlier. 8o that while the
question whether the first recorded ease were really the first ease which oceurred can
be answered in the affirmative with great confidence, the further question whether
the total recorded cases inelude all which happened cannot be affirmed without
reserve. The aceidental discovery of the three just mentioned renders it likely that
other such eases ocenrred in which medieal adviee never became necessary, or else
was sought at a date when the true cause of illness was no longer distinguishable.
All that can be said with regavd to ambulant eases is that in the general opinion
they oceurred only at the end of the epidemic, and then were few in number.

Removal {o Isolation—It is convenient to mention here the time which
elapsed between notification of cases and their removal to isolation at the Maritime
Quarantine Station. The account stands as follows :—

Taerk VIL.—Showing the time which slapsed bebween notifieation of 303 cases of plague and their
removal fo isolation,

Removed on the day of notilication 154
Removed on the day affer notifieation, to avoid transfer at night g

Removed an the secomd 1||1:|.' aftor notifieation, the |r..l.[1.-|:|u h:li'ill;; been
too il on discovery 1o bear the journey 3

itemoved on the fourth day after notitication (being the first enze, dotained
at home for investigation) as T i Las 1
Isolated at country places and not removed to Quorantine 2
First fell ill at Quarantine .., 7
Dhied befors notification, or immediately afier i
Talal ... iig 2in i o e e 003

253 cases required removal and could be dealt with in the regular way.
154 of them were removed on the day on which they were discovered, while 99
were not removed until the next morning, merely because they had been notified so
late in the day that otherwise their transfer must have been effeeted in darkness.

T —ProrectivE INOCULATION,

-

HafTkine's pmp'll__g.']aut.ic was alone used.  As mentioned below, a small stook
had been procured during ithe latter hall of 1809; it was used for protection of
those immediately associated with the earlier cases, including the members of the
stalf. No public inoculation was attempted until a further and large EUPEII came
to hand on March 12th. Two considerations governed the manner in which this
consignment was expended : Fivst of all persons who lived on, or necessarily
frequented arveas of known infeetivity, had the best right to protection, and the most
rational use of the supply was, clearly, inoculation of such persons; secondly, it was
impossible (and quite unnecessary) to protect the whole population. But this
intention was to a large extent frustrated. Between Mareh 12th and April 2nd,
when this supply became exhausted, about 5,000 inoeulations were performed,
including the small number done before March 12th, which was short of S00.
There was then an interval, after which a fresh supply was received, and between
May 11th and June 16th, about 2,700 more were done. On this oceasion the
a ments made ensured inoculation of a larger proportion of persons considered
to be in special danger of infection (see Appendix ¥., p. 71). Throughout the epidemie
inoculation was offered to contacts, either on first being visited, or on arrival at the
Maritime Quarantine Btation, and the total number segregated having been 1,532,
the number then inoeulated was 180,

The total number known to have been thus protected was 10,700, all
members of the various staifs included ; no illness oceurred among the latter, except
Case 262 (see p. 37), a seavenger at the Quarantine Station who had escaped

imoculation,
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inoeulation, but who was not the only ene whe was overlooked among the temporary
hands employed from time to time.  Among the inoculated public, 13 were attacked ;
{mnl*tieulnrs are given in the table below. All these patients not merely recovered,
it had conspienously light attacks. The cases oceurred almost entively among the
earlier 200, while the virulence of the infeetion was at its highest, but also among
the latter 93 (Chinese being exeepted), when it had become feeblor,

Tanrr VIIT.—Showing the dates om which thirteen persons were inoeulated, and the dates on which they
were subscquently attacked with plague.

Mo, 1ate SRR, Diake nktacked b (N Tate . Thate attacked

of Cace, Inoculated, Tnterval, Mague. ! af Case. Inoenlatml. Interval. by I"hmp,
' |
1 £H, 110, | 1400, 10,

G 20 March. kdays. | 24 Mareh. 57 | 22 March. | Zdays.| 20 March.

HT) 21 i L] 25 [HH i i s B g o

41 St Y Hap 20 LIS dif (15 , | 10 J'.pl'il.

&2 23 11 =k . 115 13 " 1 , | 14 Mareh.

T+ o HE Y A 214 11 }In:.', B F 11 }[n],

A7 dE e B R =80 21 March. a3 . 22 Juno.

al o3 z e | an

There was one other and fatal ease (1G64), which occurveed in a boy who was
attacked Apeil 20th, and whose relatives insisted that he had been inoeulated ; they
fixed the time, however, al about two months before attack, when none but those
who had been in immediate contaet with patients were being done.  1le was certainly
not inoculated at that date, nor before commeneement of public inoculation, on
March 12th. Ilis name could not be found in the register, which was carefully
kept, of the names and ages of all persons inoculated by the staff, and inquiry among
his fellow-clerks elicited only a vague statement from one of them, that he had been
afraid of the plague, and had said something about a sore arm; this permitted the
inference that he had been inoeulated, but he had not made any direet statement on
the subject. On the whole, the question remained undecided, although the statement
made by his relatives is entitled to credence.

The immediate effects of inoculation were, in every case, it is believed, such
as are commonly deseribed. A few hours afterwards slight malaise and fever began,
with swelling about the seat of the puneture; the feverishness inereased, and the night
was often restless ; there was some slight headache and thirst; the temperature rose
in ohserved cases (the night being excluded) from 2 to 3 degrees. The arm became
painful, and after 24 hours there was usually a hard lump around the puncture
{which was always made at the back of the upper arm), and rather extensive
diffuse swelling below it, with much heat and redness. At the same time there was
as much general malaise as might canse an unoccupicd person to lie up, but not
enongh to interfere with important engagements. On or before the third day the
malaise 11i.~;:iIrIrE!.'|H.‘:-r]; the redness and diffuse 511.‘|-.|]i!!g continued somewliat lﬂngﬂh amnil
were attended with stiffness and slight tenderness ; the hard central Jump gradually
diminished and eould usually be still detected after from two to three weeks, though
free from tenderness during the latter part of the term. The inoculations were
always performed by medical men under antiseptic precautions; they were assisted
by medical students and laboratory assistants. Not more than three or four cases of
suppuration eame to knowledge. :

The inoculations done were hardly numerous enough to interfere with the
natural eourse of the epidemie ; but, in point of fact, no interference could be traced,
Whole infeeted households had never been inoculated. 1f the person attacked had
been inoculated it usually turned out that he alone had been done, often havin
submitted at instance of his employers; and in households wwhere the puﬁcnt hat
not heen inoculated it was uncommon to find that even one other person among
them had been done,

In accordance with the definition of the word * contacts,” which will be
fonmd at In“'ginning of Section VII, pm‘wcﬁru inoenlation as a p]m'cnti‘l'ﬂ measure to
e used amonz a very large eity population eonsisting of white people alone, amnd
f[:lrf]tg an uliillmuic af I:]ng_l;m_'- which 12 nnder management of an efficient En]]lt-tl.rj'

organisation aeting under suitable laws, would appear to be practically mstriﬂ:ed
L ]
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to persons who cannot be removed from premises which are known to be infective ;
to those who, having evacuated the premises during cleansing, are returned to them
while the area on which they stand is still infeetive; and to those who are obliged to
frequent infective neighbourhoods, if they will receive it. 1t will be noticed that
attacks which oceurred at, or before the lapse of about ten days from, inoculation
were not aggravated by it.

IV.—SERUM=THEATMENT,

Yersin-Roux serum became available on May 13th (Case 217). It was
administered only by the Visiting Stafl to ecases diagnosed by them, and at the
Maritime Quarantine Hospital. Tts employment did not interfere with the natural
conrse of the epidemic,

Although it was intended to give the serum regularly to all admitted to
hospital without exception, so as to avoid sclection of cases, it was found that this
rule could not be adhered to without introdueing an equally objectionable influence.
The enfeeblement of the infection, which had begun to be observable by about May
1st, led many patients to defer seeking medical advice, and, consequently, to -:zs;:.-rl:[u.-
notification until comparatively late dates of illness, when they presented very slight
symptoms of constitutional disturbance. Thus a dilemma was caused, out of which no
way could be found : i the cases were not selected a false impression of the effects
of serum-treatment wounld certainly be given; on the other hand, if they were
selected on principles which necessarily could not be strietly defined, the value of
the experience would remain doubtful to all but the observer himself,

Fortunately, averages and pereentages are statements quite out of place in such
connections as this, As a matter of fact, 22 of the 87 admitted after J.ln}' 12th were
not treated for one reason or other—in 9 cases, becanse the patients either died before
discovery, or were then moribund., On the other hand, to the remaining 65 must
be added 6 admitted before May 13th, and on that date lying in a nearly desperate
state, of whom 4 afterwards died. Among the 71 were many very slight cases; hut
some account of all of them will be found in Appendix E, p. 70

The opinion provisionally formed, and expressed subjeet to consideration of
the day of illness on which the treatment began, the mode of administration, and
the general features of each ease, is that the serum has antitoxie powers which are
manifested in useful recovery of the circulation from the depression which is o
constant feature of the natural disease ; but that in its present state it can hardly be
relied upon as a very active curative agent.  Probably the dosage requires revision.

="
V.—ADMINISTRATIVE MEASURES.

Before the plague eame the Board and its permanent staff had been watehful
and active,

Appesrance of the disease at Hongkong was the beginning of general intevest
in plague as a modern danger, and the beginning of the special interest of the
Department in it as one thenceforward threatening Austealin, On four oceasions
during 1894, and twice in 1895 (when it was thonght the disease was dying out at
Hongkong and the risk nearly past), as well as in 1806, when plague first appeared
in India, this danger was discussed, and was made the subject of resolutions and of
special directions by the Board. The steadily progressive spread of the disease in
epidemic form to other parts of the world was seen soon afterwards to necessitate
further precautionary measures, and additional preparations against it.

Possession and first-hand knowledge of the bacillus was clearly a primary
condition of suceess in attempting to guard against the introduction of cases of
plague, or to control spread of the disease after it had zained entrance.  Accondingly,
cultures of it were procured towards the end of 1597, and during the following
twelve months its morphological and cultural characteristics were studied in
the laboratories. In October, 1898, the Vienna incident became known; the
popular impression it eaused was obliguely communicated to the Department
throngh official channels, and it was considered expedient to destroy the enfeebled
and harmless specimens which then alone remained in the laboratories. At the

same
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same time, however, the Board caused a communication to be addrvessed to the
Premier, in which it was pointed out that possession of culfures of the microbe was
indispensable to due performanee of its appointed funetions. During the ensuing year,
repeated representations to similar effeet were made.  But it was not until March
12th, 1900 (Case 14), that formal permission to keep, eultivate, and inoculate this
microbe into animals was granted to the Board’s micro-biologist by the Department
ol [;:,111:]!:.. which administers the Animals’ Tnfections Disenses Act, 1588,  In the mean-
time, however, verbal ]Jﬂ]']lli:ih-‘il.'l]] 1o I:r?f‘p, eunltivate, and inoenlate animals with the
microbe of plague had been given by the Premier (March, 1509), and was again given
by the Premier | December, 1899) to the President; for it was easy to show that if a
suspected case of plague were imported, or ocenrred on shore, the Department
would be in a dilemma in which it must either break the law hy making eultures
and inoeulations, or fail in performance of its duty for want of power to use those
means of investigation—means which were open to the rest of the world. It was
considered that these permissions, although invalid in law, would suffice to protect
the Department in a case where an absolute neecessity could be shown, They were
relied wpon when in Oectober, 1899, it became necessary to examine certain cases
which had arrived at Neweastle by the British-India Company’s 8.8, “ Ujina,” from
'.'_,'-;|,:|u;_:|1_l_l::r riii Port Louis, Maaritins {'I.‘I'].Ijl!]l tnrned out not to be cases of Pl rr_'_l,,
and again, in January, 1900, when the first case of plague oceurred at Sydney.
From this latter, indeed, the cultures in use at the laboratories during the epidemic
were in part raised.

During the same term now referved to, namely, from September, 1886,
plague had been frequently disenssed by the Board in relation to maritime traflie, and
bad also been a subject of communication hetween the Board and central health
authorities in other parts of Australasin. These communications commenced in
January, 1897, and were thenceforward continued. At the end of that year the
International Convention which had resulted from the Venice Plagne Conference
was referred to the Boawd by the Government; after prolonged consideration it
felt obliged to advise that the Government should not adhere to it, the law containing
no provision under which the plan of medieal inspection permitted by the Con-
vention could be eavried out (see Section VII, p. 49).  In March, 1898, Madagasear,
Mauritius, Réunion, awd the Seychelles were proclaimed to be places infected with
plague, pre-existing proclamations having eovered all other places with which New
South Wales lias communication, and whieh had so far been attacked. The gradual
infeetion of a greater and greater number of widely-seattered ports and places was
carefully noted, and iis hearing on the interests of this port considered ; and in
October, 1808, the Government was advised to intimate its willingness to adhere to
those parts of the Convention which provide for international notification of plague.

Even earlier than the last-mentioned date it had become apparent. that, in all
probability, Sydney would be attacked ; and aceordingly in January, 1899, the
Board suggested that a member of the staff might be sent to Bombay to study the
flisensie,

The danger which threatened was the importation of plague by sea, and no
othier. The treatment aecorded From the beginning to vessels arriving elean from
ports infeeted with plague (that is, from May, 1804, when plague became
epidemic at Hongkone) down to December, 1599, was that accorded to such vessels
by an earlier International Convention to clean vessels arviving from cholera-infeeted
ports; a treatment which was also accorded by the Yenice Convention to
vessels arviving under the conditions now contemplated, that is, from plague-
infected ports, But when it was announced that plague was epidemic at
Noumea, a town which lies but from three and a-half to six days’' steam from
Svdney according to the elass of vessel making the voyage, it beeame necessary to
alter that method ; and, while the regulations laid down in the International
Convention were adhered to as far as possible, such vessels were compelled to lie at
quarantine after arrival (whatever tm state of health of these on board might
appear to be) until expivation of the twellth day from the day of sailing. This term
was two days in exeess of that prescribed by the International Convention, and was
adopted merely becanse the Freneh Colonial Office had issued instructions to
Governors of French Colonies to impose it on vessels arriving at their Governments
from plague-infected ports. But, in addition, attempts were made to kill
any rats which might still remain on these vessels notwithstanding the eﬁurﬁto
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the same end which had usually been made at the port of departure ; and sometimes
these measuves vielded a considerable number of dead rats—in one case, as many as
283, Here it is well to note that the Venice Convention contains no reference
whatever to rats, and the share they take in disseminating plague.

Lastly, as regards the measures of precaution and of preparation taken by the
Boanl before the plague actually arrived, a supply of prophylactic was sent for
about the middle of 15899 ; and when the infeetion of Noumen was announced, it
turned out that prophylactic was available in this quarter of the world only at
Syduoey.

The presence of plague at Noumea in epidemic form was admitted towards
the end of December, and the informafion became known in Sydney by cable on
the 24th. On December 28th, 1899, the Boavd vesolved that plague should be added
to the list of diseases notifiable under the Publie Heath Aet, Parct 111, and it was
proclaimed on Februarvy 6th. On February 1st, New Caledonia was declared infected
with plague ; and the Loyalty Islands, and the New Hebrides were declaved likely
to hecome so infecled, by proclamation. The treatment already described was
applied to vesscls arriving from the latter groups, A cable message asking for a
further supply of prophylactic was transmitted to Bombay.

It became known on December 30th that plague was epidemic at Honolulu,
and it was announced that the same treatment would be aceorded to vessels arriving
thence as to those which eame from New Caledonin, if they bad communieated with
the shore. Tt was also made publicly known by the Department that imported
cases of plague would certainly be stopped at (Juarantine, and that they were little
dangerous ; and it was pointed out that the first defence against the disease, under
the circumstances then obiaining, consisted in killing all rats, the seeond in general
seavenging of urban areas.

On January 15th, it was said that there were cases of plague at Adelaide,
South Aunstralia.

On January 25th, occurrence of the first case of plague at Sydney was made
known. The Registrar-General was at onee requested to refer to the Department
every information received sinee beginning of the year, in which the cause of death
was ascribed fo blood-poisoning, septiciomia, acute abscess, seplic infoxieation,
&e., &e., in order that Ilurtlmr inquiry into such eases might be made if oceasion
appeared ; and, sinee the notifieation of infections diseases is by law required only
as soon as the medical practitioner in attendance becomes aware that the patient
is suffering from one of them, a circular letter was addressed to the medical
profession on February Sth, in which a hope was expressed that the striet letter of
the law would be exceeded, and that not merely cases of plague, but also cases
reasonably suspected to be plague, would be reported by them to the Department
(see Appendix N, p. 80) ; it was also desived that they might be reported direct—not, as
the vegulations made under the Aet require, to local authorities in the first place.
Cireumstances attending the oceurrence of this first case eaused the Board to insert
advertisements requesting information from owners and occupiers of wharves, stores
and warchouses, masters of vessels, seavengers, and the public in general, as to
unusual mortality or unusual movement among the rats at places under their control,
and attempts were made in ofher ways to obtain such information. This ease having
ogeurred in the eity, the President placed himsell in communication with the Lacal
Authority, and advised the Town Clerk on January 26th; it was then mentioned
that some special seavenging and house-to-house visitation was already in progress.
At the same time it was made known by the Department, through the {ul]r ic press,
that there was little risk attending the care of plague-patients by the healthy, and
the necd to kill all rats was again insisted upon, as being the cssential preventive
measure then practicable.  The patient was removed, together with his household
and several eontaets, to the Maritime Quarantine Station (see Diagram A); and in
the report upon it, dated Febroary Tth, it was pointed ouf, that if' cases began to be
met with in series, it would be necessary to evacuate the Coast Hospital,  All
members of the stalf, and all who had been brought info contact with this case were
inoeulated with the prophylactic. The house was disinfected and painted; the
contacts were 1'1':1£":‘|$udl on the tenth day, the patient on-the twenty-fourth day.

When the second case was discovered (Felruary 24th), it was perceived that
the Tears which the cireumstances alluded to above had caused the Department to
express & month earlier were about to be realised. The same course was lalken in
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isolating the family as before, but the Board now directed establishment of an
ambulanee service and of a disinfecting staff at the Quarantine Depdt, Woolloomooloo
Bay (see Diagrams); and that temporary equipment of the Quarantine Hospital
should be eommenced, with a view to transmitting all patients and contacts thither
until it ghould be possible to judze of probabilities in the near future.  For it was
evident to the Board that if a large number of cases should oceur, not merely would the
task of fully equipping this hospital for a purpose for which it was never intended,
enormously increase the lnbours of the executive stafl, but that it might easily happen
that there would not be room enough in the enclosure for all the patients who must
accumulate there, and for the nursing and serving stalis as well ; while the need to
transport all patients to it by sea from a point at the margin of the inhabited area
would not merely entail very long journeys on many of them, but would also require
organisatio. of land and water ambulanee-serviees of considerable magnitude.

The infection of Sydney with plague was now officially announeed. Once
more the Department publicly stated that epidemics of plague were not kept going
by communication of the disease from person to person, and again urged a erusade
against rats ; and it now suggested that a eapitation fee should be paid for every
dead rat delivered by all exeept the members of a speeial rat-catehing stalf, which
should be at once appointed and paid regular wages.

On March 1st, a poster containing advice and instructions to houscholders
was prepared, and subsequently exhibited very freely in conspicuous places all over
the metropolitan arvea; and, notwithstanding the smallness of the Chinese colony,
the apparent susceptibility of this race to the disease made it [prmlmit to issue an
edition printed in the Chinese language. At a later date (Mareh 20th, case 48)
this notice was reprinted in pamphlet form and posted to every houscholder in the
metropolitan area (Appendix IH, p. 75).

On March 2nd, the Department announced that for the future it would remove
to isolation only actual sufferers from plague, and would quarantine honses and
contacts only when the former were overcrowded and filthy, and presumably a source
of infection. 'The plan was disapproved by the Government, which directed striet
isolation of all people who had been in contaet with plague-patients, and closure of
the houses from which they had been removed.  This decision subsequently appeared
to be in aceordance with popular feeling.

In the meantime, local authorities, both in Sydney amd elsewhere, had begun
Lo bestir themselves.  As regards the City, it was mentioned thal speecial inspection
and seavenging had been begzun as soon as the rumoured presence of plague at
Adelaide beeame known, and that £2.000 had been thus spent down to Febroary
26th. A house-to-house inspection of the eity of Neweastle was earvied out at the
instance of the Medical Officer of Health for the Hunter River combined Sanitary
Districts ( Dre. Robert Dick) ; it had been begun about January 9th, and was reported
complete about January 30th. Many metropolitan munieipalities also announced
the steps they were taking fo put their districts in order. The Board gathered
together a stalf of instructed sanitary inspeetors and caused them ro visit all muni-
cipalities in the metropolitan distriet, and report («) on the specinl measures alleged
to have been taken or which were being taken ; and then (8) on the effect produced,
as judged after a perambulation of each district, and general inspection of dwellings.
About March 2nd, it was stated that the local authority for the City had under-
taken the syvstematie destruetion of rats; and on the 9th, it was =aid, at a meeting of
this authority, that £,000 had already been destroyed. Doubtless, also, there was
some private activity in this dircetion, the Sydney Meat Preserving Company
having offered a reward to its workmen for every rat eaught on their very exten-
give premises, as early as February 27th.

Fumigation of coastal vessels, with a view to destroction of rats, had been
begun by the several companies at an early date ; but a staff to carry out this work
on all vessels loading at Sydney, trading between Sydney and other ports and places
in New South Wales, or leaving Sydney for other parts of Australia or of the world,
was organised and set to work by March 16th. It was placed under a temporary
Superintendent of Fumigation, had its headquarters at the Custom House, and was
eenerally supervised by the Colleetor of Customs (Mr. N. Lockyer). As regards
vessels trading within New South Wales, it was ordered that, after leaving Sydney,
they must not be allowed to communicate with the shore until they produced a
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uertlﬁmtu issued to them by the Department stating that the preseribed fumigation
had been done while the holds were empty. These regulations worked without
causing any serious interruption to traffic (see Appendix l, . T

“On March 22nd, rezulations prescribing the mooring of vessels at wharves so
as to impede the entry of rats to, and the En'ﬂdm“ of rats from the i, were drawn up’
and recommended fo the ‘thmlm\f General for gazettal (Appendix K, p. 77);
this was done, but it was found that such :':r{.;ulntima:-. conld be made only under the
Wharfare and Tonnare Hates Aet, 1880, so that they could be enforced only in the
case of vessels mooving at ]_n.L]rI'L: wharves.

On Maveh 21st {Cose 28}, the President suzgested to the Government that steps
should be taken to call a Special Plague Commitlee into existence. Popular excitement
had gradually inereased until it had reached a pitch which threatened further serious
interference with the Department’s practical management of the epidemic. 1t was
thought that such a Committee, il it included the leading members of the community,
might steady the popular mind and afford the Department the Kind of support in
execution of its difficult and anxious duties which seemed about to become indis-

sensable.  Nothing resulted from the proposal at that time. Bub citizens presently
{:cgau to move in the dircetion indicated ; and on March 28th, the first ml'i-hug ol o
local Sanitary Committee was held in the municipality of Woollahra at instance,
and at the house, of the Ion, Edward Palsford, I\[.I.-.L'-.. Mr. Joln Garland, Z'I-I..la.;‘t.,
in the chair. This example soon borve fruit, a similar Committee being ealled
together at the Glebe, by Mr. J. A. Hogue, M.L.A., and a thivd at Paddington, on
April 2od.  On April 11th, the Attorney-General (the Hon, B, T Wise, Q.C, M. L.AL),
attended a public meeting summoned by the Woollahra Committee, and, after
explaining the Public Health Act and other samitary enactments, took occasion to
deliver some timely remarks on the indilference theretolore shown by the people in
general to their eivie duties, and on the tendeney, which was universally evident,
to rely on the Government not merely for administrative, but for executive, help in
every.kind of municipal work and responsibility.

The potential usefulness of such Committees was immediately perceived ; and
on April 11th, a geneval Committee, to be called the Citizens' Vigilance Committee,
was instituted, which was to have a central office and sub-committees in every
municipality. Alderman James Grabam, M.Iv., M.LA., became Chairman, and
Messrs. John Garland, M.L.A., and J. J. Colien, ML.L.A., Hon. Secretaries.  This
Committee which, under its able managers, Hourished greatly, and which still
continues at work, did an inealculable amount of good in two main divections. In
the first place, it laboured for and secured that cotperation of individual house-
holders in the rat-killing business, without which it was plain the best efforts of the
Governngent, and even of municipal councils, could yield but inadequate results ;
and, secondly, it set about systematically carrying out in every district the recom-
mendation made by the ”L]Jﬂl tment on March 1st, in the poster and pamphlet then
issued—namely, that every ratepayer should make it a rule o report to the local
authority of his district every matter, or premises, which appeared to him fo
copstitute a nuisance and a danger to health. Negleet to faithfully execute the
sanitary powers entrusted to them had been a too common rule with many besides
the City Council, though within the City its elfects were exemplified on the greatest
seale; and in the course of afew weeks the result of this scheme began to be evident,
not merely in an improved publie opinion, but in the changed attitude of all but one
of the local authoritics referred to. 1t seems likely that these results, which have
flowed almost entirely from the public-spirited and wise exertions of the members
and exceutive of the Citizens’ Vigilance Committee, will in important measure prove
to be permanent,

From the beginning, it had been gradually becoming cleaver and clearer that
the orizin of the L[}l{h,mu:, as o local event, lay with certain wharves on Darling
Harbonr. (8ee Dingrams A, B,and C.) On J:uhruan L5th {Case 1) and following du}rs
these places had heen 'H:ulw:i in detail by the Medieal Officer of Health for the Metro-
]i)ﬂhtﬂn combined Sanitary Districts (Dr. W, G. Armstrong), and owners had been

esired by him to take steps to cleanse them, and to destroy the rats about them.
On M;'I-rch 11th, the President inspected them in company with the Collector
of Customs (Mr. N. Lockyer), and ascertained that very little had been done
in the desired direction; he thereupon communicated with ceeupiers, and threatened
that
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that unless large gangs of men were at once put on, and certain specified
things done, he would quarantine these wharves. Already it had been perceived
that il possible this portion of the city should be evacuated—the first object to be
songht under such cirenmstances being removal of the inhabitants and daily visitors
from the appavent foeus of infection. But it was the headguarters of a very
impm'lrnﬂ. braneh of trade, and it wos lllulxghi. that this step could not be c[fu(}t.i\’ﬂ].j"
taken without inflicting a blow on the prosperity of the eountry (for the welfave of
every town would have been affeeted) whiulh it was little likely to suffer from the
epidemic—alarming as the situation was beginning to appear to the public who
miseoneeived of plague as a highly infectious disease, liable at any moment to begin
to spread like wildfive.  And now two conditions became known, which made some
further step than had hitherto been taken imperative.  In the first place, while on
the one hand it was soon ascertained that wharf-owners in general were not taking
the measures which have just been referred to with anything like the requisite
energy, it appeared on the other hand that their best efforts could hardly produce
the desired results unless business were first stopped, because of the serious
structural faults these old wharves exhibited. And then, secondly, the house-to-
house inspection of this infected quarter, which was being carried out by the Board’s
staff of temporary sanitary inspectors, showed that it had fallen into a deplorable
state from long-continued omission of the local authority to execute the ample
powers to preserve the public health within its distriet which it enjoyed under its
own Act of Incorporation, 1579, and wnder the Public Health Act, 1806, The
result of this maladministration—now for the first time revealed to the general
publie, though well enough known in several guarters—was precizely that which
sanitarians are aware must supervene in every large eity, where, though there are
good laws, there is an executive authority over a part of it which is at onee
uninstrueted, indifferent, unguided by the routine of an efficient organisation,
and ungoverned by striet principles of action.

As soon as these facts were apprehended the Government, after consideration,
decided on March 28rd that the parts of the city and the line of wharves referred
to, should he mapped out in convenient sub-divisions which should be consecutively
closed, and given over to gangs of workmen under its own control, These gangs
were to cleanse and disinfect streets, lanes, yards, and the houses inside and out;
and, as regards the latter, note was to he made of all which had fallen into disrepair,
or were so construeted that they should have been dealt with by the local anthority
under Part V, of the Public Health Aect,with a view to making applieation for
closing orders. The Boawd, therefore, increased its stafl of temporary sanitary
inspeetors to twenty-cight, placed it under its sanitary inspeetor (Mr. . E. Getting),
and after furnishing it with a scheme of house-to-house inspection to be filled in
and recorded, turned the whole over to the Department of Publie Works.
Buecessive portions of the eity, which ave indicated by dark shading on the three
dingrams attached hereto, were closed to traffic and cleansed between March 23xd
and July 17th.

Down to about March 23rd (Case 31), the Department had not suceeeded—
notwithstanding the increasing public alarm—in eausing it to be pereeived that
it was beyond the bounds of possibility that it ghould not only advise and plan,
but also actually supervise unaided all the varied proceedings which on such ocea-
gions beeome necessary, 8o far it lad, by incessant and extraordinary exertions
on the part of every member of its permanent and temporary staffs, not only
suceceded in the tasks properly arising out of its acknowledged funetions,
but also in others which did not so arise and which had been silently imposed
upon it, But when at this date it appeared to Dbe tacitly assumed that it
should supervise the eollection, organisation, employment, direction and feeding
of a seavenging stalf which at the heginning was designed to consist of 1,000 men,
and which soon came to number 2,000 men at work at one time, it became necessary
to point out not only that this work ought to be intrusted to }1:{~rm|1.= competent in it,
but that other subdivisions must be shaved out among other public departments which,
down to this date (with exception of the Customs, and, as regands the quarantining
of individual houses, the Police) had shown little eomprehension of the mere physinal
necessities of the ease, From that time forth each took its part. The various
branches of the inereasing business continued to be emoothly an efliciently worked.
The Department was able to turn more attention to its proper occupations, ?flliﬁh
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from the heginning had been sufficient to engross the best energies of every member
of the professional stafl, weighted as they were with the thousand-and-one interrap-
tions due to popular excitement. 1

The original supply of prophylactic had been reserved for use in the cases of
those persons who had been closely exposed to infection, from their having ocenpied
or frequented the same premises from which eases of plague had been removed ; no
general public inoeulation had; so far, been possible.  But on March 12th a fresh
supply arrived.  Systematic inoculation was begun in the building ocenpisd by the
Department. In the morning, ladies and a few other people who came in small
numbers, were dealt with upstairs ; that part of the general public which lived on, or
was employed throughout the day in, the then infected area, was inoculated during the
afternoon in the basement.  On Marveh 21st, however, the publie, without any warning,
suddenly arrived in very great numbers, and practieally took possession of the
building ; they invaded the upper part of it, packing the stairenses almost heyond
possibility of movement, and at imminent risk of a disastrous accident, The building
itself was, moreover, unapproachable through the large erowd outside it, which
desperately resisted displacement from positions of advantage they had gained near
the entrances. The next day, use of the Exhibition Building was granted by the City
Couneil for inoculation purposes. Strenuous cfforts were made to restrict publie
inoeulation to those persons who either inhabited the infected area or were obliged
to pass the day in it. The medieal profession naturally desired that supplies of
prophylactic should be placed at its disposal, but, of course, acquiesced in the
necessity for restrieting its applieation in the way just mentioned, as soon as it was
pointed out ; but a portion of the general public were determined to e inoculated
at all hazards, though they stood in no known danger of contracting the disease, and
very much of this first consignment consequently was wasted. When, at a later
date still, a further supply had arrived and the method of inoculation had been
organised (Appendix ¥, p. 71)—being done on this oceasion in the basement of the
city Town Hall—so entirely had all panie, or even lively interest, in the eontinued
prevalence of the disease died out of the public mind, that between May 11th
(Case 215) and June 16th (Case 278) only 2,700 persons presented themselves at
the inoculation station, which, consequently, was then closed,

About March 28th it was suggested by the Government that if a new
plague hospital were really necessary it shonld be put up somewhere between the
Coast Hospital and Botany North Head, the minimum distance from Sydney thus
indicated being 10 miles by road.  On March 31st the Board reduced the term of
detention of contacts from ten days, at which it had o far stood, to five days; and
this was done beeause it was generally perceived that the former term was unneces-
sarily long. It was done at thiz time, however, in order to afford the Quarantine
Ground a relief which the aceumulation of eontacts had made necessary. At the
game date the Board onee more recommenided evacnation of the Coast Hospital ; but
after deliberation the Government deeided that it would be dangerous to remove the
patients then in oceupation, and, besides, feared it might be necessary to destroy it
afterwards if it were used to house plague eases.  Not only was the contact camp at
Quarantine overerowded at this date, hut the hospital itsell was nearly full, being in
considerable measure occupied by convalescents,  On April 8ed, therefore, a part of
the contact-ground and some buildings werve transformed as well as possible into a
comvaleseent hospital.  This arrangement in turn trenched on the accommodation
required for contacts, even after their numbers had been reduced by lessening the
term of detention, to an extent which necessitated erection of some fresh buildings ;
anid consequently the Board recommended on April 5th that such new buildings
should be at once commenced.  This was done. By this time the labour of equipping
the hospital, which turned out to he greater even than had been foreseen, had been
nearly eompleted, and ns well as cireumstances allowed ; but only by the hearty and,
indeed, seli-zsacrificing efforts of every member of the stalf—medical, nursing, and
lay. Quarantine hospitals afford little more than shelter; the buildings in this case

ha ed to be mare than usually extensive, but it is not expected-—and practically it
rarely happens—that more than half-a-dozen persons landed from an infected ship
liave to wovided for. Tis equipment, consequently, and the stalf quarters

attached to it, little more than suffice to deal with some such small number of
persons, '!.‘Itnm is o vast difference between sueh an establishment and a hospital
which reeeives a constant stream of patients suffering from an acute fever, and liable
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to all kinds of serious complications ; and which, as a matter of fact, came to house
for a long term more than 100 persons at a time.  Accommodation for the nursing
and serving stalfs had to be improvised ; they were moreover for months strietly
confined to an enclosed area of, perhaps, a eouple of acres to a large extent covered
with buildings. The only relief which could be afforded the nursing staff was on their
journeys to Sydney to attend to the removal of fresh eases, and a rare excursion on
the water in one of the launches. 1t is due entirely to the energy and loyalty not
merely of the stafis just mentioned, but of the Superintendent of Quarantine (Mr.
James Vincent), and the permanent and temporary staifs under him, that the very
great diffieulties just adverted to were overcome:; and the best evidence of their
willing aid is the statement, which ean be made without reserve, that whoever else
may have suffered, at all events every patient was as comfortably lodged and as
carefully tended as eonld have been the ease in the best appomted permanent
hospital. The conditions just indicated had been foreseen, and evacuation of the
Coast Hospital was recommended in view of them ; for by that plan an establishment
completely equipped, in going order, and possessing its own ambulance serviee, would
have been rendersd available,  As it was, the stall of the Coast Hospital had to be
very freely drawn upon, in addition to private sources; 18 nurses under Ilead-nurse
Ford were transferred from it to plague duty, whose places had to be hurriedly filled
as they best might. Thus the Matron of that Tospital (Miss MacMaster) bore her
share in the labours arising out of the epidemic, and suceeeded in carrying on the
institution very much as usual in spite of the loss of many of the leading members
of the stall under her.

On April 17th arrangements were made by which the free distribution of
disinfeetants to local authovities, which had been going on sinee Mareh 12th, was
supplemented by the free distribution of mt-poison ; the Premier also divected that
every metropolitan loeal authority should be empowered to hive ot least one man
whose duty would be to distvibute the poizon, to instruet and stimulate householders
in its use, to extricate poisoned rats from under floors and other situations in which
they had died and become a nuisance, and to destroy the bodies of rats which he him-
self canght or received.  Additionally, a deputation of Members of Parliament urged
the Government, on April 11th, to offer a reward for the body of every dead rat
delivered to appointed persons ; and subsequently a capitation sum of 2d. was so paid.
On April 27th, the eapitation payment was inercased to Gd., and with very
Hltixf:w.tm':r resulis as rezards the number of rats hronzht in.

In addition to the measures all'ea{];v deserilbied several others were taken, to
which but brief reference is mecessary. Thus, the powers and dutics of local
authorities under the Public Health Act, 1896, were explained by the Honourable the
Attorney-General, and on March 27th, a eircular letter was issned from his Depart-
ment to all those bodies; and when the deplorable state of some dwelling-houses,
and the filthy state of parts of some neighbourhoods, became known in connection
with inefficient administration of health laws by some local anthorities, he directed
that reports upon them should be referred directly to his officers, with a view to
taking criminal proceedings against the responsible partics—owners or oceupiers as
the case might be—in a Court of (uarter Sessions, No such proceedings ever
became necessary, but a great amount of cleansing and repairing was speedily effected
as soon as they were threatened. Bo, also, a permanent hospital was erected at
Newcastle, on the Stockton (uarantine Reserve, with the probable infection of that
port (which ig next in importance to Sydney itzell) in view.

Loeal authorities in country districts were requested to secure refusal of a
suitable cottage which might be got ready for use in ease any person suffering from
plague should be imported.

Attempts were made to impart to the publie information coneerning plague.
Dr. Frank Tidswell, M.B. (8yd.), D.P.H. {Camb.), found time fo prepare a paper
deseribing the principal epidemiological, clinieal, and pathological facts concerning
the disease, which was read to a large meeting of the profession at the Royal Society’s
House on April 27th, and which was reprinted by the Government and suitably dis-
tributed. Professor T, P. Anderson Stuart, M.I., LL.D. (Edin.), delivered a popular
lecture on plague on April 25th and on May 5th, which was subsequently printed by
the Government, and widely distributed ; and Dr. Camae Wilkinson, M.D., M .‘R.G.l’.
(Lond.), discoursed to the Ladies’ Sanitary Association on the same subject on
June Hth.

The
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The policy of indiscriminate vemoval of both patients and contacts was adhered
to till the end of the epidemic ; patients were strietly isolated from contaets ; contacts
after bathing and changing to clean elothes were housed in common—that is,
without reference to dates of exposure; inoculation was offered to them on arrival
at qum':mtilm, but was rarely accepted, and ithe term of their detention
was five days, exeept quite at the beginning, when it was ten. Convalescents
were discharged as =oon as («) they had had a normal temperature for ten days,
{f.i} p]'m.'itlml E.lu!}' had no unhealed soro, and r:r} were 1n gﬂnﬂrﬂl respects fit
for discharge, The three clergymen who resided at Quarantine and acted as
E'hn.p-lzlilm [Ilu\.‘_ Father le Mesurier from Marvel 22nd ;. the Bev, J. F. Moran from
April Tth; the Rev. Alan McDougal from April #ed), the medical staff, the con-
sulting medieal officer (Mr. C. P, B, Clubli), and medieal men who desived to study
the discase, were allowed to enter and leave the hospital enclosure, the former to
return to their gquarters on the contact ground, the latter to the city, on condition
that they had been inoculated, wore a special suit of elothes during the visit, and
hathed before resuming their own clothes. The hodies of persons who had died of
plague before removal were eoflined by a specially ungngm! undertaker; the joints
of the coflin were renderved \rnl‘:*rl"ight + the bodies wers 'l.\'m|]|]i'|'l in a sheet wet with
sublimate solution 1-1,000, the lid was screwed down, the eoffin was then enveloped
in a coarse cloth wet with sublimate solution, and delivered at the Quarantine Depit.
It was thenee transferved to the Maritime Quarantine Station, and there buried
without further precantion in sandy soil, on o steep slope falling to eliffs above the
Pacific, and at a part of the grounds far removed from that in common use.

VI.—Oricin axp MoDeE oF SPREAD,

All those conditions by which the natural course of the epidemic might have
been interfered with or modificd having now heen mentioned, the epidemiology of
the outhreak can e stndied,

Five or six localities in different parts of the world are known to be endemie
seats of plagne ; the disease has reappeared in them at short intervals during a long
series of years, but it has remained confined to them. Trom one of these endemiec
scals, situated in the soutlern provinee of China called Yun Nan, plague was
carricd during 1893 along a earavan route to the town of Liae Tehou in the adjoining
provinee of Kwane 81 From Lino Tehou it was transported by two routes. By one,
which followed the Canton River, it reached the city of Canton, and became epidemic
there in February, 15894 ; by the other it was earried to the seaport of Pakhoi, on
the gull af Tonquin, FKither from Canton or from Pakhoi it reached Hongkong,
where it was officially declared to be epidemic in May, 1804, It has been present
at Hongkong ever sinee; in 1503 only forty-five cases were notified, but in 1896 it
again became prevalent.  During the latter year it reached India, and was officially
declared to be epidemic at Bombay in September; subsequently it spread very
widely thenee, but Caleutta cscaped until the Spring of 1898, or, probably, some-
what earliee. The best opinion is that the disease was carried from ITongkong to
Bombay by sea.

Trade between Sydney and the ports of Hongkong and Caleutta has
been great for many years past. As regards Hongkong two lines of steam
vessels Doth make monthly voyages thither all the year vound; the carge
steamers of some other lines sail between the two ports more or Jerss h'gu'l:rlr]y
and frequently accorling to season; while there are in addition many irregular
or casual vessels whieh arvive from China after touching at many pﬁ'uces,
including Hongkong. So that Sydney has been in danger of importing plague
at all events ever since May, 1804; and the invasion of Calentta, with which
communication is frequent, greatly added to that visk. In Mauritins plague was
first officially reported on February 27th, 1800, but eases had been observed as
carly as the previous December which subsequently eame to be looked upon as
plague ; and this island has a steady though small trade with Sydney, which is
carried on both by steam and eailing vessels. Kobe, Japan, became infected some
time in December, 1899; Honolulu, H.I., on Deeember 12th; and Noumea, the
capital of New Caledonia, was officially deelared to be infeeted on December 24th,
1599, when the news reached Sydney by cable.  These are the infeeted places with
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which Sydney has the most frequent and regalar communication, and from which
it was consequently most seviously threatened,  Lastly it was announesd on Januar

15th, 1900, that certain cases had oceurred at Adelaide, South Australia, whic

were considered to be plague. The detailed aceounts, when they eame to hand,
havdly pourtrayed plague under its clinical or its epideminlogival aspects; they
lncked adequate bacteriological data, and they contained statements which were
unexpected and strange in connection with plague. The rumour, which from the
first had been regarded with doubt, was ultimately diseredited ; and the matter is
mentioned here only in erder to direct attention to the effeet it had in stimulating
that professional alertness and public alarm which had already been aroused by
news of the infection of Noumea.,

Beyond pointing out the several ports from which plague might have been
infroduced into Sydney, and the great number of vessels which arrive from those
|'_||_1|.'|:3 duriug :-:a.l::h J.fu:!.r, m‘.-f.'hlng Can be said as | £+] H]L! way in wilic]l the dlﬁﬁﬂ!iﬂ-
actually was introduced.  Sinee 1894 no vessel has arrived which earried, or (as far
as very careful examination and questioning on arrival revealed) which had earried,
a case of plague in man, Theoretically the infection might be introduced in goods
from infected ports; but the lengthy ilurmmi.i-i,‘ from attack enjoyed by many ecities
into which goods drawn from infected centres have been daily poured during several
vears shows that in practice it is at worst very little likely to happen. All that can
be saild on this point, consequently, is that the first patient was a carman, who was
regularly employed by the Central Wharf Co., who was chiefly oceupied in earrying
exports from eity warehouses to Centeal Wharf [See Diagrams A, B, and C], and who
occasionally visited other wharves to fetch packages in course of transhipment. 1t
was ascertained from his employers” books that during 25 days before his attack
(January 19th) he had had business at only one other wharf 10 days before attack,
that of the Australasian United 8. N, Co., Darling Harbour; but between October
21st, 1899, and January 20th, 1900, four vessels which had touched at Hongkon
lay at Central Wharl —one of them from Janunary 9th to Janovary 20th. (For a fu
aceount of this case, see Appendix L, p. 77.)

Tasie IX.—Showing the Wharves on Darling Harbour only at which Steamships and Sailing Veasels,
which arrived from Plague-infected Ports, lay between October 21st, 1800, and January 20th, 1900,
{&ee Diagrams,)

Vissel. From. I Lying at.........Wharl. From. Ta.
f ! 1500, 1509,
“ Prometheus ' 5.5, “:m;knn; aLs | Contral Wharf 21 Oetober L. 20 Oetober,
“ Rockton,” &.48. ... Noumea ... .| Lime-stroot ... vue| 28 L .. 3 November.
“ Ching Wo,"" 8.5.] Hongkong ...I Central Whark | i o) "
“ 8t Louis,” &.5.... Noumea | Smith's o T November... 11 "
o Kaisow,” 8. ... Hongkong weel Centeal Wharf v 1B i odl 28 v
¢ Rogkton,"” s, ...| Noumea ... o .| Lime-strect | 24 i - ) i
“ Moana,” 82 ... SanFranciscoaud Hovolulu| Union Compang's, kL) . 20 December.
[ Margarot-stroct, {
“ Peru,” barque ...| Mauriting ... o: v Greafton W hae! l IR R
“ 2k Antoine,” 5.5 Noumen .. oo Smith's and Federal | 0 Dwmnhvr...: 23 =
“ Umballa,” 58, ... Caleatta of Lding-strect i 15 i | 21 i
“ Rockton,” sx ...| Noomes ... T ” o 8L 5 g s I
| TE0H0, 1600,
“ Tone,” borque ...| Manritios «s| Grafton Whart wo| BJamunry ... 17 Janusry.
U Kintuek,” a.8. ... Hongkong wia| Central Wharf wd B LB
1

The case presented a featare, however, which was taken to show that in all
probability the infection had been received neither from an earlier case of plague in
wan, nor from any infected article. "The patient suffered from the disnml];nthu
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bubonic form, and the bubo appeared in the lowest gland of the vertical chain in
the left thizh. In the external retromalleslar hollow of the same exiremily was a
eircular spot, about 3 mm. in diameter; the eutis was purplish red; the cuticle
which had been raised was then adherent to it, and at one point only of its circum-
ference it was ragzed.  This observation. (which I made on the third day of illness)
suggested that the infeetion hpd been communicated by puncture at this spot,
and that the inoculation was most likely to have heen eifected there—at a part
of the foot which was well covered by the boot the patient wore—hy an insect,
namely, ]}JI' a flea, The inference deawn was that rats were aleeady dead or ll:lr'iri[.; of
plague in Bydney, and this formed the motive of the advertisement requesting infor-
mation regarding disease among, or emigration of, rats which the Board caused to
be inserted in the daily papers as soon as the nature of this ease had been established,
as well as of the prediction then uttered by the Department—namely, that although
no cases would avise by communication from Case 1, yet other cases would probably
be met with,

The full justification which this view subsequently received, supports an
opinion that the disease was not introdueced either by some unobserved imported
case in man, or by importation of infected artieles, but by infeeted rats; from which
it spread fo the local rats whieh, in turn, communicated it first to Case 1, and, as
will subsequently appear, to other persons afterwards. But by what vessel, or from
which infected port, such rats were landed at Bydney, there is no evidence, 1t may
be pointed out, however, that communication with the remoter infected places had
been extensive, and steadily maintained for long previously without introduction
of the infection; and that the latter gained a footing only after the disease had
appeared at Noumea, a port which lay close at hand. No official account of the
epidemie in New Caledonia has yet been published ; the following remarks must
therefore be regarded as conjectural to some extent. The fvst cage in man muost
have happened in New Caledonia some time before the presenee of plague was
acknowledged on December 24th ; and it may have happened considerably before
that date. Dut appearance of the disease among rats, not among the inhabitants,
‘has most intevest in velation to risk of importing the infeetion.  Now, it was reported
that the rats at Noumea suffered heavily during the epidemic; but the important
question whether the epizoitic preceded the epidemie, eannot at present be positively
answered, no authoritative information on this point having become available, A
frequent experience, however, is that the rats suffer first, and usually several weeks
before appearance of the first case in man.  If this happened at Noumea there was
nothing to prevent importation thenee at any time prior to December 24th, fur no
special precautions were or could be taken at Sydney until after that date, when the
disease whs first officially admitted to be present there in man.

No information coneerning mortality among rats was furnished in response
to the advertisement mentioned above nor to other inguiries until February 14th,
when an officer in the Customs Department drew attention through the Collector to
unusually frequent deaths among them at Huddart, Parker, & Co.’s Wharf, on the
eastern side of Darling Harbour (see Diagrams). The wharf being within the
city, the President caused the loeal anthority to be informed and advised, and in the
course of the afternoon four live rats and three carcases were brought to the
lahoratories hF the Chielf Inspecior of Nuisanees for the (:'ti.:lr',, who said it had
taken him two hours to find them. At a later date an inspector of fimit in the
Department of Mines and Agriculture reported that he had notieed an unusual
mortality among the rats at Huddart, Parker, & Co.’s Wharf about the first week in
January. Nothing further on this head has been discovered ; and it is important to
note that no suggestion that rats were suffering from an epizodtic at any other part
of Sydney about or hefore the dates referred to has ever heen made, The beginning
of an epizodtic among rats occurred at wharves on the eastern side of Darling
Harbour, and it first became manifest at Huddart, Parker, & Co.’s Wharf.

The seven rats above mentioned were at onee utilised for the usual hacterio-
logieal and inoculation tests, and were shown conelusively to have been suffering
from plague. At the same time, glands which had been removed from the body
of a man who had died the previous day were brought to the laboratories, and on

. examination showed with sufficient certainty under the known eircumstances that

the cause of death had been plague. The beginnings of an epidemic are so important
that
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that an account of Case 2, as well as of o few others of the earlier cases, is necessary.
The patient had been attacked about February 17th. In the eourse of his brief
illness he had been attended by three medical men, of whom two were called in
consultation, not beeause of the apparent gravity of his ease, but for reasons which
can be inferred from what follows. A clear history of injury to the lower abdomen
received three or four days before attack, and caused by a fall against a plank, was
given. The disease was recognised as having the form of septic fever; but no

eritonitis or other occasional consequence of such an injury could be made out and,
in fact, there was none. The illness was well marked, though as it seemed, not
immediately dangerous to life. Death oceurred unexpectedly. It was then that
plague was judiciously suspected, and that inguinal glands whiel: had become
enlarged and painful in the neighbourhood of the seat of injury were removed, and
brought to the laboratories for examination at about 3-30 pam.  This patient, who
died at his house in a suburb, was a sailmaker.  ILis business is said to have been
exclusively among locally-owned craft, and all connection .with vessels coming
foreign was denied for him by his survivors. He oceupied a sail-loft on the water
side of Sussex-strect, not above 200 yands south of Huddart, Parker, & Co.'s Wharf,
where he employed about forty workpeople, men and women. e had also a large
household, part of which, at all events, had for some time lived at the workshop with
him. As soon as the examination of the giands had been earried sufliciently far, the
workshop was placed in quarantine at about 445 in the afternoon and, of course,
without warning. On being questioned at that time as to the presence of rals there,
the inmates said that deceased had removed five dead rvats from a water-closet on the
same floor two or three days before his attack. This closet was connected in a
primitive fashion with a short pipe-drain which discharged under a wharf at the
back of the house. No illness occurred either among the members of the family
who had been as much associated with these premises as the deceased, nor among the
many workpeople who were regularly employved there.  No illness oceurved, either,
among the frequenters of the three premises above which the sail-loft ran, two of
which were oceupicd by a produce salesman, and the other as a merchant’s office ;
however, they were entirely cut off from the sail-loft, which had a separate entrance
from the street. :

Case 3 was notified by the medical man in attendance the next day (February
24th.) The patient lived on the western side of Darling Warbour, at Pyrmont, but
he was a wharf labourer employed at Huddart, Parker, & Co.’s wharf. There was
no history of dead rats at his dwelling, nor anywhere in the neighbourhood of it.
This patient had a household of six persons, among whom no illness oecnrred.

Case 4 was notificd on February 28th. The patient was a labourer in

employment of a produce dealer who lived at the Glebe. He had not been
anywhere near Darling Harbour for at least a fortnight before attack; but the
supplies for the shop at which he worked all day were in large measure drawn either
from Moddarct, Parker, & Co.'s wharl, or Trom another close to it, at the back of the
house oceupied by Case 2, where the bales of hay, sacks of potatoes, &e., &e., often
lay for several days before being delivered. In this case the disease could not be
attributed to rats seen ; and it may be suggested that the infection was conveyed
adherent to some of the articles mentioned. The patient himself was too ill when
first visited to speak as to presence or absence of rats, dead or alive, from the bales
and sacks which he unpacked. No illness oceurred either among his employer's
family, or at the house (in a street a mile away) where he lived, and whenee ten
persons were transferred to observation.

Case B, notified on March 2nd, occurred in a publican whose house was
immediately opposite Huddart, Parker, & Co.'s wharf, and was overrun with rats.
No case occurred among the other sixteen members of the houschold, who were
removed to observation,

Case 6 occurred in a hoy aged 8, who lived with his uncle and aunt and two
other children in a house in Kippax-street, Belmore Park, and was notified on March
Tth. No other case oceurred in this street until eight weeks later (Case 180) ; it
then seemed probable that the neighbourhood hnE hecome infected by extension
from the focus to e mentioned in connection with the next case, though at the
time of notification Case 6 could not be in any way connected with a probable

source of infection. The house was not used for any business. The patient’s unele
{who
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(who was not attacked) was employed by a buteher whose shop lay not very far
away, but in a neighbourhood which vielded no indigenous cases uniil long after-
wards. It scemed that the elild himself did not zo far from home exeept to school.
There had heen rats on the ]11 emises, but they Lad been killed off about four months
before by dogs obtained for the purpose, and there was no history of dead rats having
been seen.

Caze 7, whieh iz the Inst which necd be here mentioned in detail, occarred on
Mareh 8th, ina boy about 2 years old.  His parents lived in o eolbaze which is indicated
on the three disgrams by a cluster of five dotz which represent the five easee which
oecrred in this family. The ecottage stood in the neighbourhood of the City
Corporation tip at Moore Park, a 1:].u'=- where all the eru].um- and strect-sweepings
of the city are still dumped. To this spot refuse from the neizhhoarhood of the
infected as well as other wharves was carried for some time after the fack of infee-
tion became known. There is no difficulty in showing cleavly enough that the part
of Sydney in this neizhbourhood became subsequently a foeus of infection which
yielded many indigenous cases, of which the present was the first, The circum-
stances attending this case were the following :—The family consisted of the parents
and six children, The cottage bad had a good many rats ‘about it ; ; and in an out-
house in which the younger children used to play, one or two dead rats were
discovered when, after attack of Case 7, it was cleaned out by the ther. On these
premises, also, the disinfecting stall found quite an extraordinary number of fleas;
the bodies of the younger children were almost literally covered with their punctures.
The only Ill:'rli'lll'llq ::.i.lm_kml were four voung children who habit ually piaved in the
outhounse, and the father who eleaned 11 they had none of them visited the aarbage
tip. All but the youngest child recovered,

The progiess of tlw epidemie in point of time has alveady been deseribed in
Seetion IT; its progressin place may be gathered from the diagrams lettered A, B,
and C, which are appended. These dizagrams have been constrocied as follows :—
In all three each ease noted is represented by a dot; the dots are printed in four
colours, cach of whieh is appropriated to a period of time ; thus black indicates the
cascs which occurred between January 20th and March 24th (Case 32); green,
those which oceurred between March 25th and April 21st (Case 129) ; red, those
which occurred between April 23nd ond May 19th ({Case 230)%; and blue, those
which occurred between May 20th and August Oth (Case 303), the end of the
epidemic. On Diagram A the spots are so placed as to indieate the houses from
which patients were removed, or, if they were actually removed from a general
hospital, those they had oceupied before admission to such hospital.  On Diagram
B they indicate the places at which the paticnts were employed during the time
which covered the date of their infection; a working limit {o lateney—probably
correct also—of five days being assumed, althouzh of course the duration of employ-
ment at the place before attack had usually been lengthy, On Diagram C they
indicate the probable plece of infection, which was sometimes the residence, and
sometimes the place of employment. The manner in which this place was fixed
upon requires deseribing.

If Dingram A be examined, and if for the sake of clearness attemtion be
confined to the black dots on it, which represent the places from which those cases
which oceurred hetween January 20th and Marelh 24th were removed, it will be
scen at once that the components of the sevies were not velated by neighbourhood ;
for although one household afforded five cases, and although at another point six
separate houscholds appear close together, speaking generally the black spots
ave distant, and in several instances very distant, from each other. Secondly,
it was ascertained that the members of these infected households were in all cases
unaequainted with each other, Thivdly, the patients themselves were unacquainted
with each other, exceptl in certain instances in which they were assoeiated at their
lace of employment or at home (Case 7). Henee it appeared that neither
ocality of habitation, nor personal communication, was the essential factor in
infection. But the ebserved association of certain cases at their place of employ-
ment made it necessary to remrrange the diagram so as to show place of employment
instead of the place of residence (see Diagram B); and this having been done, it
appeared at once that the black spots were drawn much closer together, and
were largely concentrated about Iuddart, Parker & Co.’s wharf, and the ecastern
shore of Darling Ilarbour, although several of them still remained outlying.
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[t must be remembered that the time repeesented by the colour black was consider-
able (thirty days exelusive of Case 1) and that elucidation of the place of infection
lay in reality with the circumstances surrowmnding the earlicr eases of this period ;
and then, secondly, that the nature of our possible souree of loeal infeetion had been
established at an early date. It did not eonsist in an infeetion of the soil ; no other
reason in support of thal supposition conld be ziven than an assumed anfomatic
commenecement of specific infeetivity of it, whieh, of tourse, is absurd, On the
other hand it was alveady known to be present in the vats of the locality. Now rats
are not conflined in place, hut ean wander, amd in aceordance with their known
habits were sure to ocenpy a wider area, or o migmtr: ta different areas as time went
on ; and henee the black spots on Diagram B are coneentrated about the original
focus of infection only as regands the earlier numbers of the series, and even then
with exceplion of Cases 4, 6, and 7. In fact, townrds the end of the series
indipenons cases began (o appear at points eather far removed from the orizinal
foens (Case 20 at Rowe-steeet, City, 22 at Windmill-sireet, City, 23 at Walker-
street, on the Redfern focus); and then, as {ime went on, esses hegan to he met
with in which, although in some instances the patient was employved in or close
to the orizinal focus of infection, his ease conld not veasonalily be veferved to his
plaee of employment on account of cerssation of the neighbourhood it indicated to
furnish a succession of fresh cases—beeause, in short, that focus had ceased to be
dangerous,  Also, other cases in persons who never had been ncar the original
focus, and who had not been away from their place of residence, began to be met
with in appreciable proporlion (women and children especially), and with the
neighbourhoods in whieh these occurred some of the eases just before referred to
were associated. It beeame apparent, after careful study of all the circumstances,
that fresh foei of infection had become established, and that it was no longer
Fnsr-il:lu (as at first it had been) to assert @ priori that wherever a patient might
e found it would probably be aseertained on inguiry that he was in some wa
associated with the eastern side of Darling Harbour. The dissociation of these laler
cases both in place of residence and in personal commupication continued fo be
as conspicunous as at fivst ; if they lived in the same neighbourhood still their houses
were more or less distant from each other, and although they might all possibly
have encountered cach other in the sireets, by far the most often they were
unacquainted.  Consequently these neighbourhoods gradually became distingnish-
alile, and entitled fo be desizgnated fresh foci; and as soon as this coneclusion
presented itscll the same relation between them and the presence of discased rats
in them was observed, as had been fivst observed at the original focus. In many
cases the evidence consisted merely in the reported observation of an unusual
number of rats, and of dead rats, or of the death of rats in unusual places—
under floors, in cupboards, or outhouses, &ec.; but in some cases;, elsewhere
mentioned more particularly, it consisted in actual detection of plague in sick or
dead rats, or (in one case) in a eat. Thus Diagram C, which represents the probable
place of infection, was eonstrueted from (he whole of the facts concerning each
case, after they had been weighed. It is in reality, thercfore, an expression of
opinion—very earefully formed, it is true, but not to be taken in all respects as a
representation of aseertained faet; and that is the reason why Diagrams A and B
(which state ascertained facts only) ave presented along with Diagram C.
On Diagram C the black dots are shown almost entirely gathered together on
the eastern side of Darling Havbour, and at the northern end of that shore.  Cases 4
antdd 7 still oecupy the positions originally assiened them—in other words have
still to be reganded as indigenous to these places, or, at least, as having no personal
connection with the original foeus; and now Case 23 appears at Walker-street,
Redfern, due west of the five dots indieating Case 7. It is the first in immediate
velation to Case 7, and the garbage lip at Moore Park, and is seen to have belonged
to o considerable collection of eoses 1\=I]|Etr|4 oeenreed thereabonts at later dates.  And
thus, perhaps, a hint of a possible source of the infection reeeived by Case 6 (Diagram
A) is indieated ; Far as he lived from any aren known at the date of his attack to be
infeeted, he attended Bollanaming-street School, amd to veach it crossed the avea on
which Casze 23 oceurred. To later extension from that area arve also aseribed the
cases 1o the north which are marked about the words * Surry Hills,” east from
Redfern terminus. These patients had no coneern with Darling Harbonr, nor even
with any neighbouring part of the City. o
o
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To further illustrate the course taken by the infeetion in spreading to various
neighbourhoods, it ean be pointed out in refation to the black spot which indieates
Case 4 that a green and two blue spots appear near it on Diagram C; not in
very close contiguity to if, considering that the locality is closely covered with
streets and houses, but =till near it. These two colonrs respectively indieate the
period which followed on that indicated by black, and the last period of all. A
similar sequence of events might be deseribed in relation to two or three other
congeries of spots of different eolours which appear on Dingram €. Tt might be
sugeested, therefore, that wherever one case of plague oceurs there, or thereabouts,
other cases may be expected. But the black spot attached fo Case 4 indieates the
place where the patient was employed ; he did not lie ill there, and being attacked
suddenly at midnight at hizown house a mile away, which he did not leave thereafter
exeept for isolation, he was not even on the premises while suffering, and therefore
e could not have been the souree of infeetion for the eases indicated by the green
and blue spots, however indivectly,  And, in fact, those enses belong to an extension
of the infected avea at the head of Dading [Tavhour,

From ihe head of Darling Harbour the infeetion spread to the neighbourhood
of Redfern terminus, and thence in a south-westerly divection; a rat brought
from the house indicated by a green dot towards the western emd of Cleveland
street and just above the words ** Vine-street,” as early as March 26th (Case 35} was
ascertained to have died of plague. i did not eross the terminus, nor the railway
lines to the south, nor the open spaces to the north of it. 1t proceeded from
the terminus along George-street West, to be revealed in part by the exses referred
to above as standing near the place at which Case 4 was employed; but it is possible,
althongh, considering the lie of the country not so likely, that it 1enched this
latter neiglibourliood on a south-westerly course From the head of Davling Harbour;
whenee also ot a1 mueh later date the indizenons cases shown on the promontory
marked Pyrmont in all probability devived their infection. The green spots show
that the above extensions oceurred at all events before April 21st (Case 129).

1 Reverting now to the original foeus, no less than 115 eases, or 38 per cent. of
the total number are aseribed on diageam C fo the area enclosed by Liverpool-street
(running east from mear the head of Darling Harbour), Elizabeth-street which
intersects it, and a line drawn at right angles to a line produced from the northern
end of that street in a northerly direction, =0 as to run westerly through the words
“ Pridee-street " amd * Charlotte Place to Darling Marbour again. Black spots
(frst period) ave tliere scen only near the waber; sreen zpots (seeond period)
are in o majority, and arc present at the water’s edge, but they also appear fo
the east ok the black spot aren; there are only two red spots (third period) close
to the water, and to the cast they far outnumber the green spois; there ave bul few
blue spots (fourth and coneluding period), aml they chiefly appear at peints far
removed from any part of this area.  As these four colours represent four divisions
of the time over which the whole outbreak lasted, they indicate the direction in
which the infection extended on this the most heavily stricken area of all, and
indicate it very accurately. Tt appeared at the water’s edge; it fravelled easterly
thenee up the ridge which runs north and south parallel with Darling Harbour, and
which culminates on the line of York-strect ; down the other side of this ridge to
George-strect; and up the vidgze on the eastern side of George-sireet, ps far as
Elizabeth-street. There it was alruptly stayed ; on the easterly side of Elizabeth-
street, beginning at the inlersection of Liverpool-street, are the uninhabited spaces
marked on the diagrams. They are parks, or spaces on the margin of the parks
oceupied only with public buildings, and they streteh quite to the water at Bennelong
Point, the northerly point of their westerly boundarvy being indicated by the line of
Macqunarie-street, _

At a later date the infeetion did travel east of Elizabeth-street ; perhaps closely
round the southern end of the continnons open spaces just mentioned, but more
probably from about Camplell and Hay streets (north of Redfern terminus).  There
was a distinet sub-centre of infeetion at that neighbourhood, to the south of Oxford-
sireet, through which © Napier-street” runs; the building at the corner of Oxford
and Dowling streets, marked by a red dot, being a brewery.

: A quite separate focus which requires description became established at
Manly. This place is a village situated on a neck of land at the northern end of the
harbour, so that it has frontages both to the harbour and to the Pacific (sce diagra

A);
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A} ; it eontains about 3,000 inhabitants, many of whom travel daily to Sydney, and
it iz a favourite holiday resort which is visited by several thousand persons from
Sydney every Baturday afterncon and Sunday. . It can be reached by crossing from
Cirenlar Quay to Milson's Point, and following a road for thirteen miles, in the
course of which the water must be crossed once more.  This route is little nsed as a
means of veaching Manly, although—a point of some imporlance—it is taken
oceasionally by wazgons earrving heavy goods such, for instance, as furniture.
The usual route is by ferry from Cireular Quay; the distance being then seven
miles, and the time oceupied about half-an-hour. These [erry-boats convey con-
siderable quantities of stores, ineluding buteher's meat, every day. They lie at the
wharves at either end between journeys and at night.  From a misunderstanding, it
happened that fumigation of these vessels to destroy rats on them, was not begun
at the same time as on the ferries which plied from wharves on Darling Harbour.

The ferry runs to a single pier at Manly, on which are the usual shelter-
sheds, and at the end neavest the shore a vefreshment-room. The lessee had been
F
allowed to convert a part of the structure into a dwelling, for which it was guite
unsuited.

On May 1st, the case (163) of a man who kept a tobacconist’s shop about
150 yards from the pier was notified. He had visited two warehouses in the imme-
dinte neighbourhood of the orizinal foeus five days before attack. This shop was
subsequently demolished, and then many dead rats were found under the floor. On
May 2nd the case (175) of a rouseabout at a public-house about six doors from the
forezoing shop was notified. e slept in a shed at the rear of the hotel, getting
his meals in veturn for his easual serviceg, and hung about the pier when he was
not wanted at the hotel. This person had not been away from Manly for many days
before. On April 25th he removed several dead rats from the cellar of the
hotel, on which premises no poison had been laid. On May 11th the case (213) of
a vanman who lived in a street within a short distanee of the pier, and whoe plied
almost entively at if, was nofified ; and the next day that of a zivl (217) who was
employed at the vefreshment-room on the pier.  This place was lined with matched-
hoarding and had a false floor ; from this cover abont thirty dead rats were removed
during disinfection. Omn the 20th 2 boy who was practieally unemploved, and who
was always to be found at the pier if he were wanted to carry 2 message, was attacked
with and died of plague (242). On May 29th the first of two cases in children (253),
whieh occurred at livery stables just across the road from the pier, was notified;
the house was emptied and disinfeeted May 30th, the family returned June 5th, and
on June 25th the sceond ease (288) ocenvred, the first being still in hospital; and
between these fwo, on June 5th, the ease of an ostler at another public-house
opposite the pier was reported (257). The infected area was closed - for general
cleansing ; and on July 12th, while this was still in progress, the cnse (2088) of a
man employed on the scavenging stafl was notilied. His place of residence was at
I‘L[u.tll:.', et o mile and o quarter away from the nrighlml.lﬂmml of the Piul*,

Association of most of these eases with the pier is evident; but the first
patient (163) had ne other communication with it than consisted in frequently
walking across it to the ferry-boat ; while 175, 253 and 288, and 257 did not frequent
it, althougzh in the case of the two children it is likely they were often there, But
208 certainly had no particular eommunication with it, and, in fact, was infected
only long after all the others (seventeen days), and only in the course of seavenging
the arca on which other cases had resided and (possibly, thongh not probably,
with exception of 163) had been infected. Apparently, then, the infection, although
communicated to persons who either frequented the pier or visited it casually more
or less often, was not confined to it, On the other hand, it extended only to a short
distanee from it, and was markedly associated with presence of dead rats.  Some
of them, however, may have died of poison.

Assoon as the first caze was notified rats were sought at the pier and in its
neizhbourhood ; nineteen were delivered at the laboratories, and all of them showed
signs of disease. In eighteen of them, however, tllial could not be identified with
plagne (the bodies were very often more or less putrid), the signs eonsisting mainly
in enlargement of the liver and spleen, and it seemed possible that these changes
might have been the effect of poison (phosphorus for the most part), which had
several weeks before been supplied to the local authority. Nevertheless, experience
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having already shown that where plague oceurred in man there plague in rats existed
anidl eould usually be discovered, the tedions bacteriological search was continued
until in the nineteenth rat (and in two others afterwards) plague was demonstrated.

This loealised outbreak has many attractive features.  Although in constant
and unusually free communication with Svdney, the place escaped infection
until the eleventh week of the epidemic. The occurrence of cases, and
therefore the distribution of the infection, was limited to a very small aren; an
extremely small proportion of the persoms living on and passing throngh that
area was altacked, so that if seems that in adidition to presence of infection some
aceidental, and not commenly existing condition was necessary {o enahle its
communication to man. The pier gseemed to be the gate by which the infection
entered the place, and the speeial connection of several of the patients with it indi-
eated that it was perhaps the centre of infeefion, or the most dangerons point of
the small aren. Lastly, so long as seventeen days alter the last case ocewrred, and
the area had therefore begun to be regarded as elean, it was discovered on sufficient
search, namely in the course of seavenging operations, that infeetion still lurked in
it. The discovery of plague-rats, and of a large number of dead rats at the
pier refreshment-room amd elsewhere, showed that plague infection was present on
the area in rats, if nowhere else; and considerafion of the IJL‘J;MH snmmarised
above, together with the evidenee which is later given that the discase was not
communieated directly or (with a single exceplion) mediately from man, shows that
a hypothesiz on which the infection is assumed to have been introdueed, and to have
been spread, by rats comports so well with them that no other souree of infection
for man need be eonjectured.

North Bydney is considercd never {o have become infeeled, althoungh six
households, shown only on Diagram A vielded cases. These, from which there was
no extension of the discase were aseribed, with one exception, to infection received
on the chief area in Sydney, where the patients were employed.  The exception was
the case of a baker’s man, whose movements outside North Syidney coulid not be
aseertained, and the souree of whose infection was left undetermined.

The apparent spread of infection in Sydney itself need havdly be further
traced. It will be seen from Diagram C that indigenous cases are set down far
along the course of Oxford-street, the important thoroughfare which runs easterly
from the city; along Parramatta-road, the main thorouglifare which runs westerly
from the ecity; and alonz Botany-road, the main, but much less frequented,
thoronghfare which runs sontherly from the eity. At some of these more distant
H!m:m plazue rats were identified or, as in ‘onc ease, a plague-siricken eat (see

iagram B ; while at others there was often a history of dead rats, verilied in
70 cases by the disinfecting stafl. But it must be noted here that a spot map
does not show details; and some of these distant eases are set down as indigenous
with hesitation, in as far as the epithet implies—as, in its present use, it is
intended to imply—local presence of the infection in rats, and therefore in an
automatieally transportable form. Ina few of them it was clearly possible, as far
as ordinary surrounding civcumstanees went, that the infection might have been
introduced together with goods derived from the central infected avea; but whether
such zoods carried deposited infection, or whether they merely havboured infected
rats, dead or alive, is a question for the present reserved.

The general outeome of the foregoing examination of the manner in which
the 303 eases of plague were situated and suceessively ocenrred on the whole area, is
to suggest that the infection was in some way or other comnceted with place,
Frequent references have been made fo the aseertained presence of dead and of
plague rats in this or that neighbourhood; but this has been almost unavoidable,
and has not been intended to prejudice the case for other modes of infection, which
are known to have operated eIle\'hum, and one of which, at all events, was seen in
operation (in a single instanee, Case 262, p. 37) at the Maritime Quarantine Station.
And therefore the mode in which the disease actually did spread will now be
examined from other points of view.

It the three diagrams be examined in gencral, it will be apparent on a littie
reflection t.!mt the eonditions represented could be produced only by three canses,
apart from infeetion of locality: These ave infected water, infected food, and infected
persons.

The
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The two former can be cerlainly excluded without difficalty. The baeillus of
plague can survive in water for short terms, which vary with the kind of water used
(sterilised, distilled, main, or sea water) ; this knowledge, however, has been gained
experimentally (exeept one observation on sea water), and it has not vet been noted
whether plague ean be communieated o animals from water earrying plague-baeilli.
What is more to the purpese is that while the epidemic spread of plague by town
water supplies has never been sugeested, ihie accounts veturned from several dilferent
parts of the worlid do not furnish the least gvound for snspeeting that it may have
happened.  As regards Sydney, it is enough to point out () that 2 very much larger
area than that included in Diagram A is supplied from one primary sourvee; (&) that
while the water [rom this single soures is |;|1|.1|11:-['|;| to, amd distriluted from,
HLIIH'L{“!II‘_\' reservoirs, more than one =nch 1ezervoir must have been eontaminated
to account for the observed distribufion of ecas=es; and () that Manly las ils
own souree of supply, entively distinet from the former. Secondly, as regards
distribution of the infection by food in any form, it is now generally admitted that
the disease is rarcly communicated to man hy feeding ; (here is no reason for
suspreting that this made ean have been a faetor in any epidemie prevalence of the
dizease hitherto observed.

Remains, then, only habitual communieation from person to person as a
possible cause of the Sydney epidemic. This might be bronght about directly or by
mediate channels: the infection might pass direcily from the sick to the well ; or
it might be commuunicated from the siek person to some place or object, whenee the
second patient could reccive the disease withont having seen, or even become aware
of the existence of, the primary case. Theze are ways in which epidemics are known
to be sometimes caused (of small-pox or scarlet fever, for instanee),  Whether they had
any important share in contributing to eause the Sydney outhreak of plagne is the
question now to be examined.  But, first, the diference there is between the _]'H';GSJTIJII}
communication of disease by one or other means realised only from time o time and
rarely, and sueh a usual communication of it asalone ean eanse epidemic prevalences,
must be referred to.  All preventible disease should be prevented ; and, therefore,
if speeial dangers exist they should be guarded against by precautions speeially taken
aoainst them, The fiest ﬂl}l]ﬂ"[',lF however, is fa prevent |:~]_:i4'|:*:1|i.l: l'n:l'm’:'llﬂ']w{!'ﬁ;
afterwards, the cecasional causes of exceptional ocenrrences of {he disease can be
considered and steps taken to prevent even them.

In the first place, it may be inquired whether the facts furnish any reason
for suspecting that infeclion mediately communicated from man was the eause,
oi an important contributory cause, of the epidemie,

How could such mediate infection operate effectively ¥ ¢ nly by labitual
diffugion of houschold goods. Only in this way could articles whieh had been in
contact with, snd which had reecived the infection feom, the sick, he brought
Hlll‘li(‘ii'rltl:f oftenn into contact with EH'rlEriL‘T prersons ; and such eontact to have
been a faetor in the epidemic must have {aken effect on persons oniside the house
oceupicd by the primary patient.  Pirstly, then, the infeeted houscholds were much
the most often those of regpectable working-people who earried on no business af
home, but who left home every day for some place of employment. These are not
the people whose household belongings are commonly liable to wide diffusion ; but
if they were, the suddenness with which this disease usually altacks must be
remembered, and that it would be singular if the first few days of an illness
which was almost always alarming from the first, were chosen for such diffusion.
Secondly, although in erder to canse an epidemie spread of disease such com-
munication must be between the primary houselold zm:]l otliers, yei. if il could take
elfeet on the latter, much more .l;l]u}uld it fake effect within the IJI‘iIJ'I!:EI,'l':p' houschold
itzelf ; but it will be seen directly that only 10 altogether out of 276 households
vielded secondary enses, and those occurred under civeumstances so different that
they cannot be classed together.  If, then, mediate infeetion played =0 small a part
{(if any) within households, it could not have played a larger part ouiside them.
One other possibility remains open, namely, unconseions dilfusion of the infection
by means of articles of commerce handled by the sick. Here, again, the sudden-
ness of attack must be referred to. Persons did not, and, for the most part, conld
not, remain at work a moment after onset of the diseage, and until then they

were
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were ineapable of eommunieating the infeetion. However, in the following table
the occupations of the 303 patients are elassified and presented :—

Taiegre X.—Decupations of porsons atiached,

kv pat ki, Alale, 5 Female. Tuial
|
Fuad Traddes — |
Hotels amd Pullic Honses. .. ¥ G 1
Butchers ... #i] 3 | | H
Fishmongzers 2 | =
Fruiterers + i
Reatanranits, L'.mkn. "'r‘."lh";‘l"ﬂ_. Ser, oo [H a H
Bakera = b B
Provision Slores ... - Lo u 1k o Ik
I'esluen Slores - L4 4 I
— Gl
Ovhor Trades - --
Carters noil orse Tenders -0 o 13 el | iz
Iootmalkeors . " b
Carpenters ... G ik
Ironworkers. . b 5
Painters and Plumbera o — =] (1] an | ik
Printors and Bookbinders .. 19 L
Tailors, Drapers, and Shop Asaistants ., i & ]
Warchouses . e 2o = o 16 S 106G
— T
Labouring Work :—
Timber Yards s - .4 L i . ik
Liabonrers { Miscellaneons) 19 | L H
Wharf Labourers . 11 | L
| —
House Wark : —
Domestic ulics (including servantz and
e clildren at home) i i REE i H +3 '_?_I. >
Miscellangons Deeupitions 5 P =¥ a2 2 At
No Qeenpation ... 5 1n z 12
Chinese ... {0V} 10 i
- — rilly
Total o =i | ...... A

Mediate infection as a cause of the epidemic may be excluded then, and
without hesitation ; the question of possible spread from man to man by inter-
mediate animate objects being for the present reserved.  The possibility that diveet
communication of the infection from the sick to the healthy was the eause of the
epidemie spread of the disense now alone remains ; it must be examined with eare.

Two sets of facts furnish the requisite evidenee. In the fiest place, those
which concern the fotal cases will show whether the persons who did contract the
disease ot it from preceding cases; and secondly, the fate of those who were in
contact (usually honsehold contact) with the sick will show in what degree (if any)
it was communicated to them.

The first statement is as follows :—There were 303 cases altogether; but thirteen
were secondary cases which oceurred in ten householids; so 200 houscholds yielded
S03 cases.  Four of the 303, however, occurred in members of scavenging g;:ligs

while
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while they were at work on the area to be scavenged; these, though aciually
in contact with large numbers of people, eannot be reckoned as belonging to
houselolds.  Four cases and Tour houscholds must be deduoeted, therefore ; nu:f‘ﬂm
statement then is, that 286 houselolds vielded 299 eases (it is true, also, that several
of the 299 had no fixed place of abode ~ but they had usually baen in known eontact
subsequent to atfack with more or fewer persons among whom no illness oceurred,
0 that it is not worth while to complicate this statement by excepting them)., Dut
a further deduction must be made of ten Chinese who ocenpied ten different dwellings,
because too little (and that untrastworthy) eould be learned concerning them. So
the nett statement, which applies to whites only, is that it took 276 houscholds to
furnish 2580 cases,  This by iiself is sufficient to show that direet communication of
the infection from the sick to the well eould have occurred but rarely, and even
exceptionally.

Among the cases just mentioned were some persons who, after receiving the
infection at Sydney, travelled to more or less remote towns and there fell ill, from
none of whom was there any extension of the disease.  Particulars of these cases are
eiven in the table helow :—

Tane X1.—Showing the numbor of porsons who left Svdney and were attacked ot distant pliees within
five days thereafier,

| [
b R I e T B il P
e e e
[} S LT e e [ April 13 | Goulburn .. Apeil 13 G54 ]II.! Apnl 14 9
127 : LT[ T Ty S i S L i = 18 Menangle ..., EEIj i1 ,.I el il
| |
154 I Dadilington: oisnisius i i a Eil:i:h'ufirlll vie] s 23 R [ 1) 5
L | Borry @illa” oo | » 28| Ballina ... w033 3T DO
il | Pittstroet, Ciby - ovevien e I May 30| Mittagong ...| May 30| 77, May 26 1
Fireman, =5 “Soath Australian '| Apeil 3 | Melbourne® | April 7| 576, | April & I
Firenk, 55 “Gem” oo ! May 5 | Adelaide® ... May 10 1,074 ,, I Hay 10

& Regoried Droms ihose poris, whore 180 voescls wore hobd b Qmamsdise,

But it will alvready have been perceived that several other eases, whieh are precisely
similar fo those in Table X1, except in the comparative shoriness of the distance to
whielh they travelled from the centre, occurred within the metropolitan district
(see Diagram A).

These particulars, which have been cited as evidence that the discase never
within our experience was set going by the arrival at uninfected places of persons
who fell ill shorily after, introduce the sccond set of witnesses which consists of
those who lived for a time in econtact with others who had the disease, Attention
is here drawn to the statement already made that although inoculation was offered
to contaets it was seldom aceepted by them:; to which it may now be added,
that the total persons among the eontnets (total 1,532) who were inoculated, cither
before being sent to isolation or on arvival there, was so small (180) that they may be
left ont of account in this connection.  Further, it hag already appeared from Table
VII, that isolation followed very speedily on notification, and it may now be asked
whether the contacts had remained in ecommunication with the primary patient suffi-
ciently long to contraet the discase from him, if so it might be eontracted. But the
furation of exposyre to the infection wps the interval which elapsed not hetween

notification
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nolification and removal, but belween attack and notifieation ; and what this was is
shown for each of the 280 cases in the following table :—

Tante X1L—Showing the day of illness on which 250 patients and louseholds were remaved fo isolation.
Alzo the number of secondary cases which eeenrred alter izolation in four households,

N of Cases nmong

Dy of Dincss. Ko ol Cases, Koo ol Con’nets, i.'-mtul-'lp.ln:!_h-'ln'lm
R 10 ' 156
1T e e o H | | RS (R
Bk e g T T _ 1
dth |, o | HiLT ]
Gth Hil | e | e
Gith 'y . 27 ; 142 [
Tth ,, - 1k Rl s
sth ,, 13 | ol [ R
Bih T | 40 1

loth i) o R | el
11th , o L ] |
12th , 1 | 2 | e
13th 1 | 1 Lage SR
11th 1 | Mt i B R
17th |, 1 | 2
SH¥ i e TR 1 | Jh- i Sl et
LT [ =" B
46th . ... L [ par N
Uneertain dato 1 21 5
o492 1,752 ¥l

This table may be vead in the following way :—438 persons were exposed {o
risk of infection from 77 cases during the fivst two to three days of illness, and one
was aftacked after separation from them and from the honses at which they lay ill ;
or, 210 persons were cxpn-gm;l to 31 pat ients during the fivst five o six l].:'l:l.'ﬁ of illness,
and none of them fell ill, &e., &e.

Plazue as scen at Sydney during the outhreak under notice was not “eatching.”

Under eertain civewmstances, however, plague can be communieated from the
sick to the healthy ; and although Table XTT shows only 7 seeondary eases (because
seven only oceurred after separvation from the primary patient and from the infeeted
premises), the fact is that 10 households altogether wielided 13 secondary enses.
The eircumsianess under which plazue is known (o e communicable from the sick
consist either in the form assumed by the disease, or in inoculation of diseased produets
of the sick body. Thus, primary plague pneumonia is very easily communicated to
others (but compare the statement contained in D, Lorans’ report on the epidemic in
M:’l.!ll‘iﬁl!!j, I ',I,T}I, while several of the seeretions, exeretions, and tissnes of the diseased
body carry the bacillus which is the cause of the discase,  Tnoeulation of these produets
ean be effected in two ways: a wound may have been made first, and the disensed
matter may have been subsequently brought into contact with it ; or the wound may
have been made with an instraument alveady carvying infections matter.  This latter
mode is scarcely likely to be witnessed except in the case of post-mortem examina-

“ tions of the bodies of persons who have died of plague; but probably it does happen,
and much more frequently than is generally supposed, when a suetorial inseet fivst
punciures the skin of a person suffering from plague, and soon afterwards punctures
the skin of a healthy person. But this way ean be effectual only when the blood of
the plazue-patient carries bacilli into the cirenlatory vessels of the skin: and this
it does only when the patient has either sulfered from the seplicemie (or blood-
poisoning) form of the disease from the beginning, or else is about to die and is
within 24 hours of death.  The sepiicemic form iz seen in a minority of eases in man
{(in 17 out of 303 at Bydney) ; on the other hand, it is the commonest form of the
disease in rats. It is therefore necessary to ascertain if possible, exactly how the
secondary cases in the 10 householils acquired their discase, before concluding thak
they did not get it from the primary patient.

GF7—E Nine
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Nine of these houscholds yielded two eases each, one of them yielded five cases.
But the secondary cases oceurred under very different eivenmstanees, according to
which the 10 househiolds will be divided into three classes: (&) four in which the
seeomdary cases oceurred after separation from the primary patient and the house in
which he had lain ill; (#) three in which the secondary cases oecurred before removal
to isolation ; and (e) three in which the secondary cases oceurred after return of the
family to the house after the latter had been cleansed and disinfected, and before
release of the primary patient in two of them. The following are the requisite and
available details concerning the first group :—

Caso 7, m. af. 2; attacked March Sth; transforred to Sydney HHospital the same day ; died early
on the 10th.  The Family of two aduliz and fve children was removed to isolation on the 10th. On
March 11th, [, ef. &, and ., 8. 5, were attncked = on the 13th, m., @4, 7, and during the night of the 13th
to Lith, m., «f, 45 ; form, bubonic in all. All were indigenous.

Case 16, m., o¢. 20; attacked March 11th ; notified and removed to isolation, together with 18 on
the 13th. Cose 15, m., of. 15, was attacked Mareh L#th, These patients were brothers who lived
together ; they also worked at the same warchouse ; form, bubonic in both.

Caze 169, T, ef. 24 ; attacked April 28rd ; died May 1st before removal. Case 177, £.,24 4; attacked
."I]al:'i't 20th L form, bubonpie in bath. Thoe house stomd on the ares indicated |:r;r a clustor of dots wost of
the five dots representing Case 7, and the cases were indigenous to it

Caae 161, m., «f, 15, wos attacked April 28th ; removed to isolation, together with 170, May 1af.
Case 170, E, ef, 11, was attacked May 2nd; form, both bubonie. These two patients were brother and
gister ; they lived on the area last-mentioned above, and the eases were indigenous to it

Case 7 could not have infected the other four, because the patient was taken
to a public I1ne:1|:-it.ul as soon as he was attacked and left there; and notwithstanding
the plagne of fleas in the cotlage (see p. 25), the latter could not have derived from
him any infection they may have carried, because his ease was bubonic, and because
he was not near death at the time he was removed from their reach. Case 156 had
all those opportunities of infecting 18, which their relationship and oceupation of the
saIne ulwv.fling imply, and the interval between the attacks was just sufficiently long
for communieation to have taken place, but 16 was a bubonic case, and he recovered ;
on the other hand, both of these patients had been occupied immediately before and
down to the attack of 15 in collecting dead rats, and in destroying live ones at the
warehouse at which both were employed, and which had suddenly become overrun.
177 having been elosely exposed to 159 during six days of the latter's illness, and
having been attacked only a little more than 24 hours before 159's death, it is possible,
and even likely, that the infection was communicated from 159 to 177. 161 had
opportunity of infecting 170, and in this instance no source of infection was actually
discovered; but the house they oecupied stood on the Redfern secondary focus, and in
accordance with the views already expressed hardly requires special explanation.
While the details, then, do not positively exclude communication of the infection
from the primary to the secondary eages, they do not concluzively point to it either ;
the first two instanees, indeed, strongly indieate that the infection was received from
a source common to primary and secondary cases alike.

If this interpretation be correet, then among so large a total number of house-
holds it is probable that there would be some in which the primary and secondary
cases were cither simultaneously attacked, or were attacked suecessively, but at a
very short interval. There were three such occurrences, of which the requisite
particulars are given helow.,

Caso 54, m., eof. 3 ; attacked April Gth ; died before removal April Tth. Case 855, f., of, 30; attacked
April 5th; form, bulonie in both, Mother and ehild ; Jived on the onginal focus.

Case 101, £, o, 42 ; attacked April 8th; removed April 12th,  Case 102, £, =f. 32; atlacked April
Tih ; removed April 12th ; form, bubonic in both.

Cage 272, 1., of, 15 ; attacked June 8th, Cose 273, m., «f. 41 ; aitacked June Gih ; form, bubonie in

both. Father and daughter; both were removed June 13th.  The house is represented by two contiguons
blus spots on the Boiany.read.

The first pair were simultaneously attacked, the second within twenty-four
hours of each other; in neither could the infection have been communicated. There
must have been a common sonree from which both took it. In faet, 84 and
85 lived at a pullic-house on the infeeted area, close to the waters of Darling
Harbour; while 101 and 102 were fellow-servants at an hotel overrun with rats,
of which many had died shortly before the dates mentioned. In the third pair
communication was hardly possible; it cannot have been effected by incculation
{(see p. 33) from 273, whose case was bubonic and ambulant ; and if not so (but still
communicated in some other way), attack of 272 could searcely have followed within,

or
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or just beyond, forty-eight hours of the attack of 273. And on the other hand,
273 was a cow-keeper, who had a large stock of fodder, in which a great number of
dead rats was found by the disinfecting corps when they turned it over,

A still further test can be applied to the correctness of the interpretation put
ullfﬂn the facts recorded above. 1If, in those instances, primary and secondary cases
alike owed their illness to a common source of infection, which consisted neither in
infected human beings nor in infected goods, it must have inhered in some way in
the premises; and, cunsequently, there should be instances in which the disease
oceurred among men who frequented premises on which no plague patient had ever
lain ill, nor even had ever been while suffering.  In the following Table several such
instances are mentioned ; the premises ave places of business which were not places
of residence, and which were frequented by the patients during the daytime only :—

T.lm XHI.——Ehnwing IIIJI.L"L".i of I:HLH:.HF‘.-M nt wh:in_.-h o [I|4|'| AN N |l1_'|_"|,||‘|'!_'{j AOOIE |:|'|p_- 1\.'.1-:-|'|::|'|1||'|'|.I ]Lll.l:l
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Only 17 such places yielded multiple cases, but to a total number of 43, 10
vielded 2, 5 yielded 3, and 2 viclded 4 cases each.  As will be seen from the last column
of the Table, the workmen who were attacked sometimes had their homes on areas
regarded as infected in accordance with the method of judgment already deseribed ;
they must he excepted, therefore, as owning (in the present relation) a doubtful
place of infection. DBut at 12 of these premises, 3 patients in a total of 3, 2 1n 3,
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Z2in 3;: 2in 4 and 2in 4; 2in2 1in21in2 1in2 and1in 2: 1in 3,
and 1 in %, lived on arcas to which no suspicion of infectivity ever atlached.
It seems hy far the most probable that these cases were infected on the
premises at which they worked during the day ; and that being so, it is on the whole
likely that the remainder were infected there also, though on this it is not necessary
to lay stress.  The only objection which ean be raised to these examples when they
are relied upon to show that infection was present on premises quite apart from
man is this-=they all stood on the area of severe infeetion defined above (see par. 3,
P 27); so that these workmen ran some daily risk in crossing it, and perhaps some
IOre dthulL and greater risk during the dinner hour. But, as to the former, the
whole outhreak nezatives liability to “contract the infection by merely passing along
the strects, &e.; while as to the second, it iz evident that if the infection had not
habitually spread on erratic courses (as judzed by oceurrence of cases on individual
premises) an infinitely larger number of such premises should have yielded cases than
actually did so, for the 17 stood precisely on that part of the ecity which is given
up to such establishments.  Yet this argument must not be ineautiously pressed ; for
these very eases show cle "l'I.]"|- that mere presence of the infection is not E‘Il{]ll"ll {o ensure
attack. 'mw-thuw hwthu, and something not eommonly existent, seems necessary
to ennble communication of the infection from the source {o man ; : fTor when build-
ings, which daily reccive from one hundred to several hundred workpeople are
Judged (on the evidence just mentioned) to be seats of infection, only an exceedingly
small proportion of the latter are likely to eontract the disease. ‘Chis has already
bzen pointed oat in another eonneetion (see p. 26) ; but, indeed, the experience of
oridinary houses supports the same view, sinee the cccurrence of single cases in them
was the common rule.

Even yet the evidence which points £2 the eonclusion that the infection was
crratically diffused, and which ean be deawn from this epidemie, is not quite com-
plete.  Usunally disinfeetion of premises appeared to be thoroughly effeetive; as a

rule no cases oceurred on premises which had ones been evacuated, dlhmfmtﬂl and
dmmul amd which were re-occupied after five days. But in the very small |1'|11'u:-r|t.;,nT
of & houscholds out of 276 Jurther cases did oceur; aml this is exacily what
might be expeeted to happen if the infeetion did not (asit Las hitherto been expressed)
mhlnm in the house itself, but was present in a form which allowed of its withdrawal
and return.

Cozxe E0, F, e, 13 ; attacked March 2710, removed March 30th, tegcther with 186, The house
aml contents were diginfected, aml the Lunily rezumed eccupation Apml Gih.  Case 50 wasz relvased
Aprdl 20, and returned Lome.  Caso 180, m., oof. 3, atlacked May 3pd, rewoved May 5th. Form,
Tubomiz in both. The house stood on the Redfern secondary focus, not far from case 7 ; 156 had not
been away from the lonse and the strect in which it stood sinee April Gth,  There was oo history of rata
alout the honze,

Case 258, m,, of, G; atinched Moy 23%ed, removed May anth, with 283 ;. was released Julm 28th ;
the family relurned June Sth,  Case 288, I, . 3, attacked June 20th ; lw.'m. Lulsowie in l.l:llll.,
brad lier and sigter: Jived on the Manly focus.

Unee 2700 m, of. 3, aitacked June -It1|. removed Junoe 1[!11. released .-lu:EiLl:l !I‘Lh; the ﬁrmilj
retorned June 16ih. Case SO, 1., aef. 12, altacked June 26ih; form, bubon'e in boih; brother and
wixlir lill; ||-|1i:=|,- ul:mll nk Hl:rr_l.' Hi”u, m |||,'i;;'||!|i|-|t:r|m|,ul i:lrm.'ll,-ul |.'|"p' ¢:Im::i¢n 'FN'HI'L 1]L¢ ]I-.-Liﬁ;-:n 'Fﬂ-l:l]:;
the eares were indizenous to if. Case 270 had found a dead rat in the kitebhen two or three days
Lefure attack, and the disinfecting corps discovered several others after raising the kitchen foor.

These three instances ave not eited to show that the several houses did become
reinfected from the outside alter they had been eleansed and disinfected ; for it is
quite possible that the secondary eases acquired their infection at some neighbour's
house to which they may have gone.  They are mentioned merely as being consistent.
with the supposition that the souree of infeetion was autumutlcalh tnua]mrtuhle,
and had reintroduced itself. 1t can be objeeted that if this were the true explanation
steh cases should have oceurred muelt more frequently, whereas the faet is that the
discase recurred on premises after they had been eleansed only 3 times in 2743
but this is E:mi_;r--:mmll and may be met hy the veply that even when the infection
certainly was present it by no means followed that it would be commuanicated to the
inhabitants.

1t appears then, from the forezoing considerations, that the infection attached
to neighbourhoods; that it was encountered on premises, and usualI{ in houses ;
that, ns judged by the oceurrence of cases in man, it fell er.it-lcally on the houses in

any infeeted disteiet ; and that even when it was known to be present on premises
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its communication fo man was also erratic—or, at least, was effeeted mueh less
cymmonly than might be expected in the ease of this discase against which none of
the population was protected. It is true that between March 12th (Case 14) and
April 2nd (Case 67) 7,700 persoas, and between May 11th (Case 215) and June 15th
(Case 278) 2,700 more were inoculated, and that great efforis were made to restrict
inoculation to those who lived eninfeeted aveas ; but while this latter attempt largely
failed, the total number of inoeulations done in proportion to the number of persons
living on or frequenting infected neighbourhoods, was far too small to account for
the erratic incidence of the infection on the inhabitants or frequenters of infected
WEIS0eS 3 umL a3 a matter of fact, it was ascertained cither not o have been reecived
w any of the persons now referred to, or else to have been veceived by one here and
there only. The observed behaviour of the infeetion, then, scems to require serutiny
with two points specially in view: the mode of its distribution in place, and the
mode of its communication to man.

As to the mode of its distribution in place, it has already been remarke:d
more than onee that the only situation in which it was found (out of connection
with the bodies of the sick) was in the bodies of sick and of dead rats. But that is
hardly a fair statement which leaves the supposition open that it may have been present
in a dozen other situations as well, but was merely not detected in them.  The faet hns
been shown more or less fully (as regards man) that it did not exist effectively in
soil, water, food, or fomites. Ilence the known presence of the infection in rais
points to these animals as the source from which man derived the disease. How the
rats became infected is, doubtless, a question in relation to which possible infectivity
of soil is of importance. But if it should be contended that the local rats received
their infection thenee, it must be shown first how into this virgin soil the infeetion
came to be implanted ; sccondly, that having been implanted it could rest and even
grow there. Now, if no case of plague in man preceded our Case 1, and if the soil
beeame infected (i it were at all infected) otherwise than through ingress of sick
rats, apparently this must have happened from communieation of infeetion deposited
on merchandize and thenee teansferred to the soil.  Yef, while it has never been
suggzested that an intermediate staze of growth in soil is necessary, and while all patho-
logieal experience shows that it certainly is unnecessary (whether or not it he possible),
it has been pointed out above that introduction of merchandise from infected into elean
eountries has never satisfactorily been shown to have communicated the infeetion to
man, who is as suseeptible to it as are rats.  So it must be supposed that the infection
in merchandise which did not communicate itseif to mats on board ship, nor to man
after it was laniled, did communieate itself to rats on shore after an unnecessary, and
in all probability hindering residenee in soil. The merely practical consideration
how the infection could probably be transferred from merchandise to soil under the
usual conditions of packing, handling, and warchousine, need only be mentioned. Tt
is manifestly most likely that the infection, if communicated to the soil at all,
was so communicated by sick rats landed from a ship; but then, why should the
soil-staze be imagined # Plague spreads from rat to rat in part, at all events,
and with eertainty, by the healthy feeding on the bodies of the dead. This is the
way in which Locffler’s mouse-typhoid, and the disease of rats caused by Danysz’
orgamsm are spread, and in those eases is, perhaps, the only way—both being diseases
caused by organisms which belong to the same group as B. Pesfis. In short, the
mtroduction of sick rats would seem to be an adequate and highly probable cause of
the direet infection of loeal rats, while sugeestion of the soil as a link seems unneees-
sary, and besides almost entirely lacks the requisite basis in olserved facts.

The question whether Case 1 were the first ease which oecurred has litile
importance in relation to the epidemic (because this was not due either to direct or
mediate infection from the sick), but may have some in relation to the epizoitic.
Exceptionally in our experience, though certainly if suitable measures are employed,
the infection is communicable from man to man by mediate means, and therefore may
be ecommunicated from man to mt: the following is the only instance which we
met with, and it concerns man alone.

Case 262, m,, ol 23, ongaged March Sth as scavenger at the Maritime Quarantine Station.

May 30k, at 630 p.m., went to lie down as nsual before beginning his night duty, and afterwards
had shivering, nousen, and headache ; slept.

M!_}' Ist.— Awaoke fﬁ'“ﬂg well, but had hl;gllt wlinrrlaien 5 oomk tnavel well all :L-1._1r 3 tn the E"i-'ll'Jiilll[:

headache came on again ; it lasted an hour enly.  Did his work during the night.
i ' S
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June lst.—Was thirsty all day ; went to his work at night.

June Ind.—Was obliged to give up work at 430 am.  Beported himself sick at 11-50 nm. ; was
admitbed to ||r.m||-i.t.n| at 2 i O oxmminntion, taanperaturs GR*8 face ;I'Ius.lm,l, tyes Anffused, but not
markedly ; pulse slightly quickened, and of normal tension. A swollen gland the size of & lege almond, and
very temder, in might axilla ; less enlangement of threo or four cervical glands behind the sterno-gleido mastoid
muscle, which were not tender. 40/e/0. Yersin-Roux seram subeuntansously,

June 28, —Returned to duby.

The progress of the case ealls for no special remark. The patient began to reeover soon after
adlinission. ];'i:'uin:l was withdrawn from the ||xi!|ur_:|.' glnnd {[q'\'ll'n.hl_'q on dune ﬁ-th; anil miq:mpcr;pim"]r
examined on June Feh, with o nogtive result as resards B Pesids, but strepioooesi were present.  None

of the enlurged glands suppurated,  In the opinion of three experienced medical men who examined the
case on or shortly after admission, there was no doubt the illness was plagor,

© On May 22nd the patient had received at the gate of the hospital enclosure the coffined bodies of
two plague potients,  These bodies had, as psunl, been wepped in s sheet wet with sublimate solution,
and placed ina codlin having water-tight joints, by wardsmen ; the coffing were then serewsd down, wrapped
in o cloth wet with sublimate solutien, and hamded to the patient, whoe halped the sexton to wheel them to
the burying-grovmd.  His other duties consisbed in scavenging refuse and  pight-soil from all parts of the
Btation, excopt the hospital enclosure, but including the convaleseent quarters; this he did during the
might, and he never came into personal contact with the convalescent pationts.  He had on his right hand
HIX ;;mh:n Whirh LRRl Y M-nblin:'l| ERL LI and which seemed not to have healod ax ||l|.|'i-::H_r ax suach u];;hl. injﬂrim
should ; he had alse several horzontal cracks in the skin of the right fere-finger.

On the whole, the alove aceonnt connat. e seeepted as proof of mediate infection (ineculation of
infections material, perhaps from dressings diseardsl by convalescents) ; but the case was disgnosed as
plague by gentlomen whe at that dote had had very eonsiderable experience, and apparently inoculation
could have come about only in some such way.

At this date, then—namely, more than nine months after the recognition of,
Case 1—it is still the general opinion that no other case in man preceded it. A
comparison of the rates of death under causes in corresponding months of previous
vears diselosed rather smaller rates than usual. A stronger argument (because there
is no reason whatever for suspecting that unobserved plague caused such fatality
as would impress the returns with unusual features) can be deduced from the
weneral proficiency and publie spirit of the medieal profession of Svdney ; from the
population being either of immediate European descent, or at the older ages actually
of Buropean birth in considerable proportion, and almost entirely British ; from the
ease with which medieal adviee ehin be ohtained, and the universal habit of seeking it
on oeeasion ; from the number of friendly or provident societics ; from the number,
size, and accessibility of the public hospitals, as well as of other institutions where
gratuitons medieal advice is either available or whence applicants are direeted to other
places where it is furnished.  Under these cirenmstanees the presence of plague in New
Caledonia beeame known, and placed the medieal profession on its guard a month
hefore Case 1 oceurred (and effectually, as the instant report of Case 1 itself shows) ;
while after the published identification of that case a whole month elapsed before
the occurrence of Case 2, though in the interval suspected cases were referred for
dingnosis, It is, pevertheless, possible, of course, that one or more unrecognised
cases did oveur ; but to assume this seems as unnecessary as does the assumption
that the epizoitic sprang, not directly from infected rats, but in a roundabout way
from some unidentified source through the soil. At the same time, the possibility
that the epizoitic arose from communication of the infection to rats (perhaps in
sewers) through the infeeted exereta of an unknown case in man cannot be excluded,
for no demonstration is or can be possible. It is perfeetly clear, however, that Case
1 followed, and did not precede, the epizootic; while reason has been shown for
asserting that Case 1 actually did receive his infeetion from arat. That reason will
appear the stronger to those who are well aequainted with the investigations of Dr.
I, L. G. Simond, Médicin Principal des Colanies Frangaises, and who have observed
that they explain and bring into accord many apparently dissociated or even opposed
facts recorded of plague,

Admitting, then, that the souree of infection for the loeal rats eannot be
demonstrated to have been infected foreign rats, but asserting on wtiological and
general grounds that this origin is almost infinitely probable, it must be enquired
whether the ghserved distribution of plague rafs in Sydney was sufficiently wide to
aceount for the epidemic. It has been subsumed throughout the foregoing pages
that man was usually infeeied h:-,r rats: whether it uctuall:.' were so or not, was it
possible =
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On diagram B eertain dates are inserted in red ink, some of which are under-
lined, They indicate some of the neighbourhoods in which diseased or dead rats were
discovered.  The under-score means that plague was demonstrated in the rats indi-
cated by microscopieal, eultural, and inoculation tests condueted in the laboratories.
Where there is no under-score the note means that dead rats in numbers had heen seen
h:l.l' some member of the staff, under cirenmstances which denoted death by disease, not
by poison; very often (in 70 infected houses) the report was received from the disin-
fecting corps by which the bodies had heen (and often had first been) discovered, Tt
was rather commonly the case that the members of infected households had nothing
to report concerning presence of rats alive or dead on the premises where these
animals and their bodies were found on proper search.  In one case (Queen-street,”
Woollahra) the infeeted animal was a cat; it was forwarded by Dr. W, H. Quaife,
and was the only one of 5 received at the laboratory which had plague.  No case of
illness ocearred in the house whenee it came, which stood, however, on an infeeted
area. Of 6 house-mice received, 2 had plague.  The total number of rats cxamined
at the lahoratories was 167, of which 50 were alive; 10 of these were sick, and 4 of
the sick rats had placue ; of the 117 dead rais, many of which were putrid, 19 were
shown to have hat p].;i._d_r:,m [ELE _-’Lppmulix A 1 53}, The infected animals came from
widely-separated localities within the eity of Sydney where 4156 per eent. of the
total cases oceurred; and two of them from the distant suburhs, Manly and
Woollahra. These 23 are all the instances in which plague was rigidly demonstrated
in animals; but very many rats were examined which there was no reason to doubt
had also died of plague.

The above is the recorded evidence that rats over a considerable area of
Sydney, which was the area on which cases of plagne in man ocenrred, suffered from
an epizoitie ; and that this epizodtic (which began before plague in man oceurred,
and ceased, as far as ean be learnt, about the same time as the epidemic censed) was
plague. In practice, however, many reports of dead rats, and of the sudden invasion
of premises by rats where none had been before, which were commonly made during
continnance of the epidemic were taken as supplementing the evidence already
given ; and it would be erroneous to suppose that the recorded and rigidly proved
instances were the only ones which were credible.  This was far from being the case;
and if it be desirable that many more well-established observations should have been
recorded—as, undoubtedly, it is—it is also the case that our resources were not
adequate to furnish a separate staflf to wateh over the epidemiological features of
this outhreak. What was possible was done

In short, that the infection was disseminated by rats appears tolerably certain,
and it may not be too much to surmise that plague is primarily a disease of the rat
which is communicable to some other animals, among which man happens to be
included. The real difienlty is encountered when an explanation of the way in
which it was communicated from rats to man is sought. It must be remembered
that the prevalent opinion now is that, generally speaking, man eontracts plague by
inoculation. A rat might well disseminate the infection on the air by sneezing,
sinee it is found on the nasal mucous membrane of rats ; but this, perhaps,
would produce the primary pneumonic form in man—not a common form in
any epidemic, and, with a single doubiful exeeption, not seen during the
Sydn idemic. A rat might also disseminate it with ifs exereta; but, if this
should suffice to bring it within striking distance of man sufficiently often to eause
epidemic prevalenee of a practically non-infectious disease (in the common bubonic
and the less common septiceemic forms), it must operate usually by eontamination
of food or of articles other than food. As to food man rarely (if ever), as
a matter of fact, gets the disease by ingestion. Many an article might be
soiled with the infection without causing inoculation or, rather, few articles so
soiled are capable of inflicting a wound, and still less often are likely to enter into
the circumstances which would afford the necessary opportunity ; but there is
certainly one exception. If hay beeame the medium for deposited infection an
person handling it would be very likely to receive the slight wound whieh alone is
necessary to inoculation; but hay is just as likely to carry the rats themselves,
dead or alive. After all, however, this accident could not oceur often enough to be
of importance in causation of an epidemic, and the epportunity is taken to mention
it merely because it alfords a possible explanation of Cases 4 and 272-3 as well,
perhaps, as of sume others of those which are classed in Table X as employed at
produce stores.  But ease 273, p. 35, hints another and simpler interpretation, .
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The means of inoculation must be one commonly in operation in order
to be an efficient canse of eilrridmuics. Hencee the observed Pl'q_';]‘hﬂn(]{:ra“m of
bubonic enlargement of the glands of the groin, which indicates eniry of the
infection at some part of the lower extremity, and which has been observed in the
barefooted |H|]m]:‘1tim15 of the East, is often aseribed to the wounds which 1|||_11|_'nt.ect.e-{l
fect receive. It may even ba surmised that the notion of spread of the infection
mediately through the soil has received some unacknowledged support from this
theory.  But the facts do not at all warrant it. The preponderance of groin buboes
at Sydney was as striking as in any other part of the world. Among the total
303 ecases there were 17 which had no bubo; in the remaining 286 cases the bubo
oceupicd the rizht inguing-femoral resion in 99, the left in 100, and it was bilateral
in 0; making altogether 200 in which the bubo oeeurred in the inguino-femoral
region and no where else, or 73 per cent, of all those which showed buboes at all.  Yet
the inhabitants of S;ﬂlm' v, and those among them who were attacked, no more go
barefoot than do the inhabitants of London. 'They live in a sub-tropical elimate, hut
their habits in all matters of dress are still entirely those of the people of northern
Europe.

Needless, however, to beat about the bush.  Granting that plague in man is
usually the result of inoculation, the manner in which this ecan be brought about on
a sufficient scale to account for an epidemic would remain hidden but for the
observations of Dr, P. L. G. Simond, alveady referred to. A sufficient account of
the leading points in his teaching appears in Appendix A, p. 56, and need not be
repeated here ; but to appreciate the weizht of his observations his original paper
must of course be studied. He considers that plague is most often eommunicated
to man by fleas which, after feeding on plague rats, become transferred to man
whom they inoculate.  Thus also, he thinks, is the dizease sometimes conveyed from
rat to rat and to other susceptible animals. The minute puncture usually leaves no
mark, but in a small proportion of cases it produces a phlyctenule or a bleb. Such
a lesion was observed in seven of our cases ; excepting Case 1 it appeared as a small
papule, surmounted with a minute vesicle; from two of these in two dillerent cases
smears were maie; in one of the smears baeilli morphologically resembling B, Pestis
were demonstrated. It is not to be supposed that all our eases were searehed with
this object in view; many were, and the six formed but a small proportion of the
total examined, but a quite systematic amnd quite thoroush search could not be
carvied out in all eases,  Seversl fleas taken from infected rats were uxnmim}d; in
one a bacillus resembling B, Pestis was demonstrated, and it was identified by the
result of inoculation into a guinea-pig.

Nine fleas taken from rats received at the laboratories were referred to the
Government Entomologist (Mr. Walter. W. Frogeatt) for classification. Mr.
Frogzatt reported upon them as follows : —

Blide No. 2 Dog-flea (Puler Servativeps, Gorad).  This s our common cat nnd dog B, and has beon
dozcribed under the name P, Covisand P Felie.  These specimens do not exactly agree with my typical
form (which was eaught in the office), as the teeth-like spines on the lower edge of the hend are absent, bt
this iy be o varistion in the sexes The doz Hea is the commmon lowse-fen in the United States, £ feeitans
being & rare spreies with themn, amd seldom fouml.  © Examination of many specimens of fleas sont to the
Depoartment in reeenl years sliws that the species which commonly overruns houses du ring dump summers
im our enstern eities ot lonst, is pot, as many bave sopposed, the human Aea, bot the common sesmopolitan
flen of the dog and eat.” ([ O Howand, in Buolletin No. 4, division of Entomology, 1.8, Departiment of
Agriculture, 1296, p. 24)

Hlihe No. 3. This slide contains 3 speeimons ; one, the largest, is another specimen of P, Serraticepe
the ? amall ones are rat-leas {.F". Fosernlios, Hn.r.u..:l

Blide Mo, 4. Rat-flea (% laepcintus, Foec) Slide No. 5. Three specimens of the same,

P. Fascialus was of the most usual brown colour. P. Serraficeps is said by
Nenmann not to bite man ; but this is not in accord with general experience, and
woulld seem from the reference furnished by My, Frogeatt not to be the case in the
United States.  Whether P. Fascialus will bite man is not known here ; no experi-
ments to test this point were tried during the epidemic.  As Dr. Frank Tidswell has
sugeested, it is likely enough that varieties which will not, or do not, commonly
infest houses and man, may yet bite once when they find themselves on the human
boddy. . Serraliceps, however, which eertainly does bite man, was found on two
of the small number of mats thus examined.

The
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The teaching of the foregoing study of plague as it appeared at Sydney, scems
to e as follows :(—

1. The disease was not dircetly eommunicated from the sick to the well—in
othet words was not “ catching.™

2, It was not ecommunicated in any important degree, at all events, from
the sick to the well by mediate channels (clothes, household goods, merchandise,
exereta).

3. The infection attached to localities, and spread to others adjoining and
continuous with that in which it was first manifested.

4, It also spread in a fashion which betokens the possibility of its being trans-
ported mechanically from an existent focus to a considerable distance (Moore Park
garbage-tip and Manly), and there initiating an independent focus,

5. In the buildings on any infected locality cases oecurved irregularly, and
showed no special proneness to oceur in adjoining houses,

6. When the occurrence of one case among the inhabitants of a building
showed that the infection was present in i, secondary cases ravely [lollowed.
Irregularity of ineidence on houses was acecompanicd with irregularity of incidence
on the inmates,

7. An cpizoitic disease among rats preceded the first ease which occurred
in man.

8. This epizodtic disease was plague.

9. The area over which the epizoilic extended was practically co-extensive
with that on which cases of plazue in man were observed,

10. The epizodtic died out as far as can be learned at the same time as the
epidemie ecased.

11. The epidemic was ecaused by communication of the infection from
rats to man.

VII.—PREVENTION.

It will appear ultimately that the best protection against epidemic plague
lies in sufficient sanitary laws, persistently and faithfully exeeuted by Loeal
Authorities during absence of the discase, and that no other general scheme of
defence is practicable,

Successful prevention of epidemie diseases depends entively on knowledge of
their nature, of their causes, and of the means by which the latter are diffused. On
these points our experience has shed useful light, though many details remain to be
worked out—some in the laboratory, some in the field ; while others still require, and
now urgently demand, assistance from those who profess correlated branches of
science. In such circumstances practical management of a present epidemic eannot
Fm-uced unless certain assumptions are made ; and it is worth while to point out
were that rational assumptions which cotirdinate and explain accurately observed
facts have nothing in common with guesses,  Accordingly, the following remarks
are made in view of the facts and inferences recorded above, and with reference to
epidemic plague in the bubonie form.

The prevention of epidemic plague might be discussed under the three heads
importition, local diffusion, and exportation. Under importation fall international
notification, arrest of infected persons and things, and destruetion of rats afloat.
Under local diffusion fall care of the sick, care of eontaets, protective inoculation,
exclusion of rats from dwellings and the immediate neighbourhood of man, destrue-
tion of rats, destruction of human parasites, cleansing and disinfection. Under
exportation fall the steps which can practically be taken with hope of preventing
diffusion of the discase from infected spots (@) to clean places within the same
country, and (%) to clean places beyond its horders. It will not be convenient to
take these subjecis exactly in the above order. It will be best to inguire fiest who
may properly be designated  contacts,” and how these persons should be treated.
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The term is much in use; it has a certain convenience, but unfortunately
no defined meaning. Probably it was devised to indieate those who had reeently
been in close association with the sick; and were it so employed in conneetion
with smallpox, for instance (which iz maintained and diffused exclusively by
communieation of the infection from the sick to the healthy), it would be not
merely useful, but sufficiently exact. But in the present eonnection it is inacenrate.
As we have now learned, bubonie plague and ztmnIF]mx do not become epidemic by the
same means; our epidemic was not eaused or maintained by communication of the
infection from the sick to healthy human beings, either mediately or directly. As
long, then, as the word ““contaet™ is used with reference to preventive measures,
of which one is obviously indieated by it, it does not necessarily apply to those who
have been recently associated with persons who are actually suffering from plague.
On the other hand, our experience has shown that infectiveness attaches to localities ;
o that “eontact” might properly be used to designate a person who had lived om,
or who had been exposed to the influence of, an infective loeality ; and he would
deserve this distinetive epithet for five days after he had been completely separated
from that place, beeanse the infection (if it has been taken) reveals itself within
that period in occurrence of the disease.  But our experience has further taught that
loeal infectivity is not due to any inherent peculiarity (attaching, for example, to
the soil}, but merely to the easual presence of plague-rats. So a “ contact™ is one
who has been more or less closely associated with plague-rats.

The other persons living in any house which contains a plague-stricken
human being, then, may or may not be “ contacts.” 'The presence of the patient
is evidence merely that he has at some time been a “ contact ™ himself within the
meaning of the delinition, but it predieates nothing of the rest of the houschold.
Effeetive exposure to the infection (inoculation) must necessarily be little more than
momentary ; so that no person whe moved alout up to the time of his attack can
be assumed to have received the infection cither at that place where he lives and is
found or at those other places which he frequented. In point of fact it has been
shown that the place of infection was sometimes not the dwelling, but the workshop ;
and, on the other hand, that it was sometimes not the Wnrk::lmp, Tt pmcisulj' the
place of residence.  In short, the first hint that infection is somewhere to he
encountercd usually eonsists in occurrence of the disease; and this only furnishes
orcasion Tor imluiring where it was encountered. The search will nat.u_m.]]:]r begi_n
with the patient’s immediate surroundings, but often these furnish no elue; it must
be continued to distant places frequented by him, and there the source may be found.

It is plain, therefore, that no general rule aceording to which all those who
are found in contact with a plague patient shall be dealt with can be laid down, and
that the attempt to enforce such a rule will not only lead to injustice in a majori
of the cases submitted to it, but must nnnecessarily embarrass the central healt
anthority ; more than that, it would be found practically impossible to adhere to it
in the ease of many business establishments, such as banks, public Departments, and
the like. Each case must be treated according to the known facts of the place or
places coneerned, and the general features of the epidemic. What these are is
always much better known to the central health authority than to any other party,
for it has (and, if it be properly organised, it alone ean have) possession of the
information on which a prudent judgment can be based ; it is, additionally, the
most competent interpreter of the facts within its knowledge. The central health
authority will be most wisely left absolutely free to take such measures to control
the epidemic as to it scem best ; much more, therefore, should it be left absolutely
free to deal as it thinks most prudent with individual premises and the
associated with the patient. 1t is also obviously necessary that its decisions be
accepted as final and unguestionable.  Every other course must result in increase of
public agitation, in unnecessary expenditure, and in great risk of prolonging the
visitation.

Secondly, it is convenient to inquire how the sick themselves should be dealt
with. Tt has now been said many times that the epidemic was not maintained
cither by direet or mediate communication of the infection from man, and it has
doubtless seemed—and very naturally seemed—that no better reason for leaving
the sick where they are found could be given. But true though the statement be,
this inference would be false. Plague is a disease common to man and to rats;
whether it be primarily a disease of rats or not is of litile immediate importance.
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It can be communicated from rats to men, and from men to rats by suitable means—
the word * suitable” in this connection meaning “hy inoculation,” though as
regards rats only it includes also feeding on plague-rats. Those are the facts of
such communication experimentally aseertained; it is probable also, but mot
ascertained, that the disease can be communicated from man to raf in other ways—
namely, through the infective matters cost ofl from the diseased human body.
Indian records are not deveid of instances which suggest that this may occasion-
ally have been the true sequemee of events in a few loealitics; and therefore,
although they scarcely amount to proof, and although (it is believed) communica-
tion of the disesse to wats by EI.IC}I. means hnos not been demonstrated to be an
experimental possibility, yvet there is ample reason for collecting everything which
proceeds from the infected human body and for destroying it, or at least for
rendering it non-infectious by one or other of those means which are known to be
efficacions. Now, a central health anthority, charged with the heavy responsibilitics
which attach to management of an epidemic of plague, would be imprudent which
left the precautions just mentioned to be taken by the members of individual house-
holds, whatever their resources might be.  All of the sick should be removed at the
earliest possible moment to an isolation hospital strictly managed under immediate
direction of the central health authority ; but cases occur in which no isolation
hospital exists within reach, and some others in which ample means and the
isolated situation of the houses in which they occur render it not absolutely
necessary to remove the p:i.t.iﬂn.t.. In all such cases the central health ﬂuthm-it‘\r
may leave him at home, but only on condition that he is nursed by nurses in its
(!ml}lﬂ_’\:itlﬂnt. and under direction (in all matters r:}l;l‘r.itig Lo !:lH‘.\'rni.ima of sl:-ﬂ'..'lll of
the infection) of a member of its own medieal stall.  On the whole, though
extreme care is in every case mecessary, greater care, if possible, would appear to
be requisite with houses connected to a sewerage system than with others.

Thus, for the present at all events, every actual case of plague must be
rezarded as a danger to the whole community ; and therefore, in connection with
the question. whether the sick must be isolated, attention should be drawn to the fact
that plague is communicable from man to man beth by direct and mediate channels,
although our epidemic was not maintained by such communieation. Primary plague
preumonia is directly communicable to man; and further, whatever the form of

» may be in which a ease of the disease begins, secondary plague pnenmonia
is liable to supervenc. The patient’s expeetorations then carry the bacillus, and
therefore are probably dangerous.  Additionally, the excreta, both solid and liquid,
sometimes (with unascertained frequency) also earry the baeillus ; this happens at all
events when the minute hsemorrhages into the submucous coats escape into hollow
organs, and possibly under other circumstances ; while the discharge from bubonic
abscesses always carries the bacillus in profusion at first, and on very good authority
is said to continue to earry it in viable (though not necessarily in virulent) form for
many days. Lastly, in almost all septiceemic cases, and in many others of whatever
form when death impends, baeilli are easily found in profusion in the general blood-
stream, even in the capillary vessels of the skin, and from the latter the infection can
be abstracted by suctorial inseets (fleas and bugs), and may be inoculated by them
into the healthy, or into rats.  So that for the sake of preventing as much as possible
vecasional communication of the disease from the sick to others associated with them,
anid lnl‘gclj’ for the sake of tli:uinjsihirlg the risk of imfection of mats from cases in
human beings, and of rendering control of those risks more easy and certain, all
plague-cases in man must be isolated under immediate direction of the cenfral health
authority; and in the vast majority of eases it will be not only expedient, but necessary,
to effect this by transfer fo hospital. In view of the rare exceptions which will be
met with, the central health authority must be left absolutely {ree to decide what
shall be done in each ecase on its merits, and, again, its decisions must be accepted as
final, and must be unquestionable. The fears and fancies whieh preoccupy the mind
of the general public on such occasions, and the dicta of those among them who rely
for guidanee on common sense, canse confusion, sap confidence, favour panie, and
pave the way lor disaster,

International notification of plague has its uses, although the information
thus eommunicated comes too late to set in motion those preventive measures which
would prevent importation—if they ever could be thoroughly effectual. It is not
customary to netify the presence of plague uules:.s there is good reason to consider it
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epidemic. Buot, which is of more importance, the notifieation regards exelusively
manifestation of the disease in man. This, we have learned, is a matter of secondary
importance. It has been preceded by the epizodtic; and the real danger to the
im.I:m'Ling ct}unll}' lies with ]]].’lglll!‘-]"fl,t!i, not with Iﬂn*aﬂ.]e-stric]ien e, Evid,enﬂ:l.r
notification, as at present understood and practised, cannot much help in preventing
importation of plague.

It is hardly possible to conceive how a measure taken to prevent the risk of
importing plague-rats could be made dependent on notification of dizease among rais
at the port of departure ; besides which the defences of that country which relies on
other countries for aid in raising them are likely to be inefficient. Were the fullest
information always available in time, which it never could be, the object would be
to kill all the rats—not a majority, but all of them must be destroved —on every
incoming vessel ; and this could be done in practice only by landing cargo on a
small island, overhauling it, treating the hull, and reloading the vessel before allowing
it to approach the quays. But there can be little doubt that this is impracticable.
It is possible to ln'l} many rats on laden vessels; though at the best it must always
remain doubiful whether all have been killed, and a difficulty arises in connection
with damage to cargo. Experience has led us to rely on sulphur fumes.

Eatz will not venture whers there is the least smell of sulphue dioxide, and they are easily killed
by respiving air which contains a moderate proportion of it The practical use which has been made of
thes: facls, is the following :—Small quantities of sulphur are burned on uppor decks, &e, bring only encugh
to taint the air rather strongly ; this not merely canses rats to retire to the lower parts, but seems sufficient
to prevent them from refarmiog even when the next stage of the process is in foll swing, - This consists in
closing holds, bunkers, Jec., &, by the usosl means, and in then burning sulphor in the eatimated pro-
porticn of aboat 2 o every 1,004 cubde feet of uneccupied space.  The exposore should last not less
thon gix hours.  ‘This plan iz efectual, though there & reagen to think it iz not always completely so. Tt
is easily mannged, and the enly objeotion to it i demege to some kinds of cargo by taint of solphurous. mcid,
It hasz alrendy been montioned that as many as 287 dead rats were gathered from o small steamer after
fumigniing it in the abovementioned manner ; and ot Newenstle where vessels generally arrive in ballnst
to Jead coal, or olse carrying o moderste lond (say up Lo 1,000 tons) of ,'_"l'lll‘.'rﬂ.l cargo for the moeat part casid,
the number thus destroyed has varisd foom o few oo “ubful”,  As amatter of faet, mo serions complaint
of damnge Lo earge has been maule 3 but vezsela from New Caledonia coased to bl‘iﬂg cofle during eon-
E e e n\f ||:u,--\:.|_' pn-n,'.':'ul.ier:p: n']lh_:!l, il. Wi !.||:|u|.1g‘|::|!1 wonld he unlurrc‘hlml.l'.nh]q! rli'tl_'rl'qml.i.g::.tiun wil]] a.uip]:ur_
The alternatives to sulphur appear to ba formaldehyde and carbon dioxide, both of which were sy
at an early date,  As to the former, its preetical use roquires more carcful management than available
fumigators can be relied vpon for ; ervors and omissions can eeldom be made good by a second  operation,
for although shipewners submit willingly enough to a detention of known durstion, they expect the time to
by ntzlisedd in o basincesslike way, Formaldehyde s, moreover, expensive.  Carbon dioxide nppears o more
promising agent, but it has seriows dowhacks,  To the ficsk plaee it doos not favour collection of living rata
i Jeodds nnad bilges where alone this gas would in all probability colleet in suificient proportions to HIE amd
if porocived by the rats it would be eazily ovaded by them.  As to disongaging it in the required quantity
and with the requisite prompiatode, this cosld only be effsobed with eylinders of the compressed gns ; but
thome wlho have used them are aware of the practical difficolties which are oncountersd.  The gas might be
disongamed from ehalk and muoriatic nckd ; bot i happens that the Departooent has had some peacticnl
experienes of this methol in connection with the killing of stray dogs by the polios, and the result of the
cxperiments condueted by the Government Analyst (Mr, W, M. Hamlet, F.LC, F.C8) precladed all
thought of attempling to employ this plan on shiphoard.  On the whole, our exporience has shown us that
anlphor dioxids is the only asent practically seful for the present purpose, nobwithsianding some dmwlacks,

But we have learned more than this, which leaves the cargo diffienlty (in
practice not important with us) untouched. Tt wonld be mueh betier not to have
rats on boand ship, than to attempt to kill them off on laden vessels ; and there is not
much diil‘u‘.ul‘!}r in kuuping them WY, The method is 1o [umigﬂm the vessels with
sulphur while empty, or nearly empiy, at the beginning and end of voyages. According
to the reports furnished by the Superintendent of Fumigation (Captain G. Tait) it
appears that if vessels which engage in coasting voyages lasting about three weeks, or
from that to a month, are fumigated at the port of departu ve before loading, and at
the ultimate port touched on the voyage (when they usually have some cargo on
boarid), few and often no rats are discovercd after the next fumigation done on return
to the port of departure before commeneing a fresh voyvage. This statement apﬂlﬂ
to steam-vessels of various tonnages up to about 4,000. The method has n
practically carried cut under intercolonial agreement, which requires that such
veszels shall produee a eertifieate of fumigation while empty at the portof departure,
and ai the ultimate port of the voyage, without which they are not allowed to
communicate with the shore exeept after a prohibitory detention af quarantine,

In conjunction with this precaution, which might well be adopted under an
international acreement, others, designed to prevent intercommunication between
shore and ship rats while lying at quays, should be adopted. These consist essentially
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in the use of shields on springs and hawsers, in fending off vessels from quays, or in
hauling off at nightfall, in elosing openings in the sides, and in hauling up gangways
at night unless in actual use, in illuminating the quay and the ship’s side, and in
providine watehmen.

Lastly, quays must be properly constrncted—that is to say, they must
terminate in o solid sea-wall of masonry or conercte at a peint below low-water
mark, so that wharves built out always have water beneath them. The wharves at
Darling Harhour, which were the starting-point of the epidemic, ave very oid, and
everythinz which wharves should not be. They consist of staging carried out over
the foreshores, the quay wall being sometimes barely within reach of high water, and
construeted either of seriously defective rubblework, or else of sheet-piling in bad
order and filled in hehind with large stones. Both afford ample harbour for rats,
which were found to exist there in great numbers, while the mudbanks which are
exposed at low tide and the piles which support the wharf-deckings collected and
retained the dead animals and heaps of orgarie wastes, which insuflicient scavengine
and defective supervision caused to be thrown into the water. These faults will
now be remedied in course of time under the Darling Harbour Resumption Act,
and the Harbour Trust established by it, and this part of Darling Harbour will
be reconstructed to resemble other parts which are already built in the manner
recommended above.

While very much can be done to impede entry of plague-rats by the means
deseribed, which, therefore, should be adopted and steadily used, it is evidently
unlikely that they can prevent such entry, or, in other words, be at all times
completely effectual. Failure in connection with a single vessel, even though ;ml'tir}l
only, the entry of a single plague-rat to the rat community ashore is all that is
necessary to originate an epizootic of plague :jand this is likely to oecur, first, because
all the deseribed precautions can hardly be continnously taken ; secondly, because
information of the oceasion for taking them is usually received after the risk has
been run ; and, thirdly, because of the unavoidable uncertainty of their effeet when
they have been taken. We pass on, then, to consider what should be done to control
a present epidemie, and what should be done ashore to render recwrrence of it as
difficult as possible.

During an epidemic the only procceding of much value is destruetion of rats
and of their nests, burrows, and habitual haunts, and those others whieh are
calenlated to prevent access of surviving rats o proximity with human beings—in
other words, to expel them from cecupied premises, and to keep them outside. This
measure was given a first place in the precautions recommended to houscholders in
the pamphlet issued from the Department on Mavch 1st { Appendix I, p. 75), and, on
the whole, subsequent experience may be said to have established its wsefalness. It is
true, no doubt, that several people were infected at wharves, and four others in the
course of scavenging infected areas (though whether within or outside dwellings does
not appear) but the great majority were infected on premises. On premises where
indizgenous cases had oceurred, moreover, the presence of freshly-deceased rats was
discovered quite often enongh to support the general proposition that the danger of
contracting plague stood in relation to the presence n[lmts in dwellings or enclosed
premises. A gencral slanghter of rats would answer the purpose, if it could he
carried out quickly, and with tolerable completeness ; l];ut that is practically
im[J-DESihllE*

dlanghter of mis was attempted by us, and doubtlesz should alwaye be attemptel. The following
stops wora taken :—The City Counpil, within whose district the epidemic commeneed and fell most Leavily,
carly instituted n specinl rat-catching stafl, amd ultimately reported that it lind destroyved 58,600 ; the
business was then taken over by the Government. A considerable stall’ of rat-catchers was employed,
wlhio worked according to indieations fornished by the Department, or eles from ohservation ; a capitation
feo of ikl subsoquently raised as already described to Gd, was paid for the bedy of every rat brought in by
the public ; depits ot which rats wero received, paid for and burned, wers established at various points in
the subuchs ; monicipal councils were gratutiously supplied with rat-poison for distribution among their
ratepayers, and with a man to distribate it, and to exhort the poosple to lay it ; the Board of Water Supply
nnd Sowerage, fumigated the sewers with sulphur in o systenatic way ; oficers in charge of public
buildings were instructed to tako similar measores ; and many private firms, including owners of wharves
and stenmships, ns well s private hooseholders, dealt with their own property. Thera was delay in
eommencing the destruction of rats on a seale likely to be st all wseful. 1t wos only serivusly attemptesl
after the public nttention hnd been aroused by o last appeal made by the Depurtment on April 9th, when
the 36th case had already occerred. It is ditlieult to estimate the efftet on the rat population which was
prodnced.  The total recorded nombor of rats killed by the Government stall betwern April :itlllln"n.d
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October 31at was, in the city, 56,156 ; in the sabarbe, 13,572 ; total, 68,708, To thiz must be added the
number claimed to bave been killed by the local authority for the eity, namely, 38 600, making o recorded
grumd total of 108308, Private peraong probably killed a considernble ndditional number ; and many
were killed by the scavenging stadf in the course of its operations.

On April 3ed the Water and Sewernge Duar] commenend fomignting the sewers.  Within the city
of Sydney, though many intercepling sewers huve leen constructed by the Board which are in all res
in god order, the greater part of the district is still seeved by very old and ill-constenoted seweors ; nngﬁ';::
houseconnections are, in the cose of about 20-21,000 houses out of 22,000, improper, imperfoct, and
dangerous.  Outside the eity all sewers have been constrocted by the Board ; thess in themselves and in
their connoctions are what they should be.  Tn the first place, then, the geneml statement may be mada
that probably very few rats oxisted in the now sewers, but great numbers in the old ones.  While the new
srwirs afford thom no Jodgement, the outfalls discharge cither into deep water or on well-tanded filtention
areas or sewage farms; whila the old eity sewers ave too often nccessible from harbour foreshores, The
method adopied was cither io blow the fumes of sulphur into them, or to burn sulphur in teays suspended
beneath manholes ; sfteraards they were fushed with water to wash down the dead rats. The result,
gathered from the reports regulardy issued by the Board, cannot be expressad in numbers. From the new
smwers vory fow carcses were got ; from the old sewers Inege numbers wers washed down (at all eventa
at ecommencement of these operations), amd it is belicved that many muost have been killed which never
wore seem.  As a matter of fact only between 300 and 400 were actually gathered by the workmen
employed, but, s just mentioned, this does not bear any definite relation to the numbers sctually killed
anid sean, though not collestod.  In the city an incidental and useful effect of the fomigation was to fix the
position of many faults in the old system, through which the fumes cseaped =0 as to be strongly perceived
within houses, amd oven in the open.

Employment of the organism used by Professor Loeffler to destroy mice had at an early dabe been
recommended in letters to the daily papers for the destruction of rats.  The Department, however, had
investigated this motier at great length two years carlier in relation o its proposed wse for destroyi
flying-foxes (see Annual Report of the Board of Health for the year 1898), and had subsequent]y d‘:xlt:m]ﬁ
the inquiry to ascertain its powers and usefulness for the destruction of rats both in the laboratory and in
the feld. The vesults showed thot while the seattering of bait imprognated with broth cultores of
Loeifler's & Fypk: Muriwm often resulted in disappearance of rats from their old haunts, very few sick
rats ware ever seen. and no dead bodies were ever found ; while in one locality unmistakable evidence was
gob that the inlection of a few animals was imoesdiately follewed I.l_'p‘ retivement of the whole horde to some
neighbouring spot not for distane, where it lived in goed bealth.

Cultures of Dunyss’ organism, recomivended by the dizcoverer for destruction of both rats and
mice, lmad been cabiled for st beginning of the yesr, in conssquence of an sceount of its apparont cfficts
whieh bad been communicated to the President by o cofiedeg in New Caledonia. Az soon as they arrived
{May 3rd) thiz organiam also was examined in the laboratory and tested in the Geld, without any wseiul
result iu"ln;.; attainisl. At o later date Dm:l}'u‘ own account of thoe “.I"E."'Illi.ﬂhl Wk Fn‘hlii]'ll?d, from iﬂl.i.th it
appeared that the disease cansed by it spread only to rats which fed en the bodies of rats killed by eating
LE:' nn'ginq.l. |11'i1:,_ rt:ml I;hnt. it. wid nof r||]r'-grr| B covmsn |I;m-mm f:mul'_r unmmun[q,ullp][: in: ut.hl;-_'r WYE, mh e
seems o be requisite to its effectiveness in the desived divection.

Nevertheless, it is likely enough that an impression was produced on rats in
certain districts, and in as far as such districts were infected that impression was
useful. It can have been useful, however, only to the inhabitants; for rats flee as
soon as they ave persistently disturbed, and partly (only) for this reason the infected
rats spread beyond that arvea on which the epizodtic first appeared. This danger was
recognised by the publie, which desired that before attempts at destroying rats inan
infeeted district were made the loeality should be surrounded by a fence to prevent
their dispersion.  This, as well as many another suggestion of a different kind, was
made at a comparatively late stage of the cpidemic—at a time, at all events, when
alarm had rendered it possible to seeure public approval for almost any ]Immﬁdinﬁ;
however inconvenient, expensive, or oppressive it might be; and it is neces
point this out beeause, even at the date when it might have been tried, it would no
longer have been nseful.  Without discussing the question whether any fence which
could be erccted in a larre city would have the desived effect, the fact was that
before they were disturbed by efforts made to destroy them, infected rats had spread
far beyond any such restricted area as could be fenced. This had happened in
accordance with the instinet which eauses rats to desert places where disease attacks
them, or where poison is effeetually laid for them. Case 7 (March 8th), it has
been shown above, was infected where the patient was found, at a distance of about 2
miles from Darling Harbour ; while the ocenrenee of Case 15 showed that plagne-
rats had already invaded premises as far away from the shore line as York-street
Mareh 18th. Other instances could be mentioned ; but, in short, while it was
sufficiently difficult to watech the progress of the epidemic in man, 1t was quite
impossible to observe extension of the disease among rats. The conclusion as to rat-
fencing is that it is one of those measures which would be useful if only they were

racticable, while the conelusion as to rat-killing is that it may be useful and should

e persevered with, but that it can never be more than an assistant means, and never
can be a preventive. A better defence must be looked for in other ﬂimutima:w]] ;
b
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What this is has already been mentioned. Importation of plague-rats may
be impeded if good forfune accompany eare, but in the long run it cannot be
prevented. Hats ashore may be killed in large numbers, but it is hardly possible to
suppose that they might be exterminated ; besides, the epizodtic will usually have
made considerable headway before the disease has been eommunicated to man, and,
therefore, before it has been noticed.  In the meantime, the vats will have seattered
11'E:lr.‘f!.', not in L‘il":il,.'l’l.'ll!'!nl_'.['! of at.l'l:'!rnl:—h: to tlm:in.;.,- them, but of their own motion,
and in aceordance with those habits which are commonly known to canse them to
leave any place where they find their companions dyine.  Under these apparently
hopeless circumstances, examination of the facts of the late epidemic show that the
infection was practieally always taken on premises. This was only learned from
eareful observation, record, and consideration of all the facts of the outhreak ; but,
h:u‘ing hesen [rnints'-[[ out, the deduetion from it is obvious., It is that the imI:m’t:mi.
practical protection against epidemie plague consists in removal of all those conditions
which favour the harbourage, feeding, and breeding of rats in the immediate
neighbourhood of cccupied premises, and in excluding rats from dwellings,

This mode of defence is no sooner mentioned than it is seen to be practicable ;

and not merely so, hut to be attainable by the steady and faithful execntion of the
elementary details of municipal sanitation. The plrees in which rats live and breed
arve the dark and intricate recesses which exist about ill-constructed or decaving
struetures ; heaps of household refuse, which afford warmth, and in which they
hurrow ; ill-made basements, cellars, and store-rooms, where defective flooring is
supported above the natureal soil ; stables and dungheaps. The conditions which
attract and retain them are the presence or near neichbourhood of food; if (as
is nsunlly the ease) they are to be met with in hardware and soft goods stores
which have been ill-constructed or which have fallen into disrepair, they are more
constantly found in butchers’ shops, produce stores, grocers’ shops, public houses,
hotels, and kitehens ; and are always to be scen at night in lanes and rizhts.of-way,
however well paved these may be, hunting for food in garbage boxes or dustholes,
Access to buildings and to dwellings from the outside is furnished to them some-
times by defects of strueture which may even be such as in every other relation
are unimportant; at others throngh doors left open at night ; but largely through
the more serious gaps which occur in the course of decay of dwellings in which,
also, there are sure to be many nooks in which they can permanently establish
themselves.  And, again, they are attracted to the neighbourhood of such dwellings
especially by the lumber and organic refuse which too often are allowed by
loeal authorities to accumulate in back yards and on waste land, and which furnish
food and cover for them. The conditions adverted to are often accompanied by
permanent infestation of premises with parasitical insects, among which fleas and
bugs are of most importance in the present connection ; for dirt, decay, darkness,
and filth favour them at least as much as they favour the presence of rats.  Lastly,
as with other matters which fall under the general heading of eare of the publie
health—and which comprise, it should be remembered, all matiers relating to
communal health or disease, from the most abstruse down to the simplest item of
municipal scavenging—the dangers just indicated as eondueive to epidemie plague
carry others with them which are of even greater importance.  Darkness, dampness,
filth, and bad construction of dwellings are causes of the prevalence of consumption
(for example) which annually kills more people than, it may be safely said, plague
ever will destroy here during the epidemics which may ocenr at intervals of years,
And these dangers of fostering plague, and plague especially and singularly, are by
no means confined to the houses on which they actually exist. Rat-infested
premises threaten the inhabitants of every dwelling in average good order which
stands within a few hundred yards of them. Numbers of eases of plague oceurred,
no doubt, on premises which L"{]I:I..‘i!:il:l.l.ﬁllai-]..? presented some or all of the faults just
mentioned ; but a larger proportion eccurred in the dwellings of artisans which
were sometimes in good order, at others in an ordinary and fair state, and which
laboured under the disadvantage of entirely insanitary methods of connection with
sewers, or of the neichbourhood of ancient and dangerons sewers or drains, only
within the city of Sydney.
[ Thus the best, and the only attainable, defence against epidemic plague lies
in removal of dangerous conditions which for the most part could not oeeur under
good municipal management, even of the elementary processes of inspection, record,
and seavenging. The
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The epidemic, and the efforts to abate it by cleansing a part of the infeeted
area, revealed to the general public the inefliciency of the work to that time done
by some local authorities which, consequently, were loudly accused of neglect.
Negleet there had been, no doubt; but, except in the city of Sydney, where large
revenues and powers under special Aets of Parliament render excuse difficult, it has
been largely unavoidable. There seems to be little ground for hope of important
improvement in municipal sanitary administration until local authorities are sranted
power to strike a sanitary rate, from which the expenses of business-like supervision
and improvement of their districts may be defrayed by them.

But funds are not all that is requisite.  Knowledge and guidance are also
necessary. The Public Health Act provides for appointment of Medieal Officers of
Health to districts, and to groups of distriets. The Board earried out this instruction
of the Legislature by combining the populous municipalities in the Metropolitan
and Hunter River Distriets, and by appointing to each ecombined district a Medieal
Officer of Health whose whole time should be devoted to his duties, the opinion
having been formed by it that such officers ean act efiiciently only when they have
no other interests. Thus the local authorities administering districts which earry
rather more than a thind of the fotal population, were furnished with competent
advisers on all matters relating to the public health; for the officers referred to are
officers of the combined local authorities, and are not (as they are often taken to he)
officers of the eentral authority.  But in the metropolitan district, the local authority
for the city of Sydney has power, under its Act of Incorporation (1879), to appoint
its own Health Officer. Without reflection on the manner in which the present
and past holders of this post have done their duty, it may be pointed out that every
incumbent has laboured under those very disadvantages which the Board has striven
to remove in the eases just mentioned, namely, of being embarrassed by the cares of
private practice, and of being entirely under direction of the Couneil. It is
necessary that the sections of the Act of Incorporation which granted this power
should be repealed, and that the eity, like other metropolitan municipalities, should
be transferred to the care of a medical officer the terms of whose appointment not
merely ensure that he shall be skilled in the work which he undertakes, but shall also
save him from all those influences which, if they came into play, would seriously
impede him in doing it.

The Board, by its use of the opportunity afforded by the Public Health Aet, took
an important step towards establishunent of a publie health serviee on the only basis
which renders sound progress possible. 1t is to be feared that its bearine has, so far,
hardly been generally appreciated.  And perhaps one reason is that, while providing
for the appointment of specially-cdueated directorial officers, the Act stopped there,
and made no provision either for giving sanitary inspectors a similar security of
tenure, nor for making sure that they have had reasonable instruction in their special
business before they are allowed to undertake it; nor did it co-ordinate them with
the Medieal Officer of Health, whose assistants and executants, under the loeal
authority, they are. This omission should now be reetified; probably no better
plan ean be mentioned than that of paying half the salaries of sanitary inspeetors in
populous districts on condition that they are neither appointed nor discharged exeept
with approval of the Board, which latter would have power gradually to require that
every such inspector should produce some eertificate or voucher for his having been
through a course of instruction in the subjects of which his oceupation requires
knowledge. There is no doubt that local anthorities would egladly aceept sueh an
arrangement, which wonld, besides, relieve them of some local diffienlties in executing
the law which they now occasionally meet with,

As soon as they are mentioned it will be perceived, doubtless, that these
proposals, which were submitted on July 3rd in the form of amendments to
the Public Health Act, are of a fundamental character. No efficient execution
of health laws need be expeeted until they have been adopted; and espeeially no
such improvement in scavenging and in buildings as can be a useful defence against
ineursions of rats is at all likely to be effected until, by means of the organisation
sketehed above, there is at least a possibility of steadily earryving out the regular
inspections, keeping the registers, and causing the improvements which are required.

In special connection with the present subject certain defail amendments
of the Public Health Act must be mentioned. The spread of disease by rats is
a fact new to practical hygiene; but, for the fufure, cognisance must be taken

of
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of it, and special powers must be given to meet the newly recogmised danger.
In the first place, premises which on inspection by the proper authority furnish
evidence of infestation with ratz should be declared to be a nuisance liable to be
dealt with summarily by addition of a definition to that effect to those which
stand at commencement of the Public IMealth Act, Part VI. This would give
maristrates power to r-l'.llllirL' the owner or m:t:u]_‘lil!r to remove wolen floors {if any)
in basemenis and to substitute concrete, to repair walls amnd effectually stop holes,
to guard entrances with wire-netting, to cause doors to close thoroughly, to shield
the lower parts of doors with ivon plates, to remove aceumulations of useless lumber
from vards, and to do all other things which might seem neeessary in order to
prevent a recurrence of the nuisance. Secondly, power should be given to the Board
to order vessels lving at wharves and quays to moor with such precautions as are
best ealenlated to prevent free interchange between ship and shore rats, the law at
present only permitting such regulations to be made under an Act which applies to
Pub-l]'_c wharves alone. ']_‘h{r:il:,', n gﬂ!n::r.fll hu;ld:i!!g Aet not hBng in foree, some-
thing of the kind should be substituted without any delay; and in the proposed
amendments, already referred to, a way has been suggested by which this might
probably be effected without serious difliculty. Fourthly, the law relating to
management of epidemics of dangerons diseases should be so altered as to permit
medical inspection or surveillanee of suspected persons to be used as an alternative
to detention at quarantine—namely, so as to make it possible to onder persons to live
at any address chosen by them, and to present themselves for examination either
there or at prescribed times and places.  Fifthly, loeal authorities should be supreme
in all health matiers not directly undertaken by the central health authority under
the Government; their ratepavers should not be subject to the annoyance and
confusion caused by liability to receive notices touching the same subject from
different authorities as at present they are; but all such notiees, from whomsoever
emanating, should be given and enforeed by the local authority alone.  All of these
points were also included in the amendments proposed on July 3rd, and, together
with those mentioned before, have heen approved by you.

It is clear that the beneficial effect of the foregoing provisions, if they were
alrcady law, could not be speedily realised. But notwithstanding the singular
way in which plague is diffused, it muech resembles all other epidemical diseases
in this: That there is ne royval road to prevention, and that safety ecan be attained
only by steady and long-continued effort. On the other hand, the result of
such efforts would tell largely towards prevention of many other diseases which
afflict the dwellers in ecities. The best internal defence against plague consists
in good construction of dwellings and in houschold and municipal cleanliness,
together with the slighter special precantions meniioned above, The origin of this
defence lies solely in knowledge of the disease and the mode of diffusion peculiar
to it; the possibility of raising it lies with the Legislature ; the exceution of it lies
with loeal authorities under the Public Health Act, and can lie with no others,

I have the honor to be,
Sir,
Your obedient Servant,
J. ASHEURTON THOMPRON,

— APPENDIX A.
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Bacteriological Report.

By Fraxe Tipawesn, M.B, Ch.A. (Swd), VP H, (Camb.), Principal Assistant Medieal Odfficer of the
Government, Microbivlogist to the Board of Tealtl
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1. Ixiviavion oF (ORSERVATIONS

The bactericlogion] ehaorvations were initiated with sanious Iymph obtained from the fomoral gland
of the fiest case of the series (AP} on Jopwary 20th, 1900, the third day of iliness.  The immedinte
micrescopical examination EAVE CVErY 81 |||uH 1o the IGIJH]lii!EIIrI af Flluj;m' ransiil IJI_I( I.Iu'! elingeal illipt,:ch of
the ense, but in view of the importance of the question ot dssoe, & final progouncemont was defereed . pendi
the mm.'||||'||:li1m of the oaltural and incoculation tests  The ]:um‘it-a'u‘: results obdained in both of these
directions  permitted the report of & definite disgiosiz of plague on Janoary 23xd, 1900, and the decizion
tl'l.'l.l.'l E'l"\'i!l'l: :I'IN.'L"i.'Fl'LI I:IIIII.P]':' I'.'Iillﬁ:l.'l]t!l.l‘.ilﬂl ll:l uui:m'qw'nt l'llm'r'l'll:: il:ll'll,

The mext peeint of evidenes wis secured on Fobreary 14ih, when, in response to an appeal by the
Department, evidence was obtained of excessive mortality amongst mts ot one of the wharves o oan
important business section of the city. On the date mentioned seven rts, three dead and four livi
wire forwapled for examination, and the microscopical, eultural, snd inoculation tests clearly and dnmul\:ﬁ}
demonstrated the existence of plague smongst the rais

On Februnry 24th, fomovel and inguinel bubses obtained after the death of the second enze in o
haman being (Case 2} were forwarded, sid the series of tests aguin vielded positive resulis inoall particolars.

From thiz date onwards throughout the epidomic, a rnrir.d of four and a half months, practically all
the time of the lnboratory stafl, other than that ocenpied in the ordinary routine of the nborsbory, was foken
up by plague work. The demandz in this respect comprized examination of speeimens from cases in human
beings in which the clindes] evidenee ndmitted of doubt, or the post-mericn appeamnees were indecisive, or
from h:lup&'hll Pnl‘.i.-l'lt!a: either for information with 1‘1:31“:] Lo sose ||||rli|:1.|!i|.r lesion or Ay plodn, oF a8 L their
frecdom from  infection and safe discharge ; cxamination of rats and other animals taken dead or alive
nt various |mrl.5| of thae uil}' and subarhs H amvd olservations on the n:nrp!un]:ls:r, hinluw, nnd P.I:.hnp;:lh‘.'it}'
of the baeilli isolated from these varions sonroes,. The date obtained in these different ways, colleeted an
classificd, form the basis of the following descriptions of the wore important aspects of the bacterielogy

of plaguc,
2. Bacicwos Pestis Bonosicse —{ Figores 1-100)
fu) Morphological Charneters,

In smear proparations of material from boboes or viscera the micro-organisms wers usually present
in enormous numbers {v. Figs. 1, 8 9, 10), Asa general mule, the first glance rovealed a field beeming with
bacilli, amd it was very seldom that any lengthy search was h*uuinul for their detection.  The individunl
clements were isolated, save that here and there two short bacilli were commonly seen end to end in such
n position as to suggest recentlyv.acomnplished fiedon, whilst in prepamtions made from breoth-cultures
there were sometimes slort claing of four to ton bacilli {Fig. 4} In certain specimens, especinlly those
olitaimed from eases in which the severity of the illnes was mild, or inowhich the acute stage had pazsed,
Ll becilli appeared to be enclosed within lencosyte

Hungingdrop prepamtions wsunlly showed  Brownisn motion,  Here and there an individual
eloment was seen to be vigorously wriggling, but no movement of trnslation was over olservel  No
essentizl difforonees in this respeet were noted botworn specimons taken direet from infeotod {issues, from
young or old cultures, feom lguid or selid media, or whether examined at the oom lemperatuns, or at
A7 degrees O, in the Nuttall inenbator. Tt may here be mentioned that staining methods failed to reveal
s xPiI‘nl ":!gl.'lllﬂll dlesorilied h}' l:'un.inn-, baik it s Pu!-::i'h!t- that the fow h'r;gg“llg bacilli which my b
poesessed one miight csoape dctection.

Th -ﬂ.EIIﬂil.Tﬁtil:Hl i Widale metlod was unsweeeszful with s|:n_:;||||-n§: taken tll.1l'i1l${ the HI"I_“,-‘ SRS of
illness, and bleod from convaleseents, whilst producing imperfeet agglutination in one or two instances, was
neither constant nog l.'ﬂ]l'l.].lBI'lt- in its et

The bacilli stained readily with ordinary aqueons selutions of fuchsine, gentian violet, or methylene
blae, T]:l.-f el med retain the eodour wlen Ereated Il-:.' Giram’s maethod.

In stained preparmtions the micro-orgunizms usually had the appearanee of a short straight bacillus,
|;|1,|I',n.'5 ik rulﬂ-, there was considerable variation in the forms nted] b_]" the different elements in the
anme proparation (Figs 1, 8 9, In whot may be resarded as the matere form, the outline was cither that
of o typhenl bacillus, the sides being parallel for te greator port of their length (Fig. 1), or it was whotstone
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or boat-shaped, the sides being convex oubwards (Fige, 6, 10).  Interspersed amongst thess were rounded,
oval, or dumbbell shaped clemonts msembling micrococei or diplocorei (Figs, 1, 6, 31, The grentest mixtare
of forms was observed in smear preparntions from infeeted tisspes, hut there was always a predominance of
those above refersed to 23 mature.  In young cultures (2445 hours) the clements were sometimes very
minute, amd counded or oval in outline (Fie 2) 5 bet the later growth wns wsually mede ap entively of
bacillary forms. A= a general rule, the ends were amoothly roanded-off, but in cortain prepartions were
more abrapt, amd even irreguler,

An oeensional ebement was surroanded by o bale, which could not be demonstratel ss s capsule by
staming,  This appearsnee was poted anly in specimens  taken dircetly from infeeted tissues,  The
# atickiness ™ of many agar-cultures was suggestive of =ome glatinous envelope or matrix, hut nothing of
Hu' kel was to be L0 i ir| g ml!l.l_i-ou-. I':rmn l:l.l“.ﬂ:l‘l"':., oven wlwn tlnnu:tld,:lt wl'l.lp:u.ll;. Iln-.-.'i.mlu uu.'l.ln'lla.iull. af
water.  Hpores were not detected.

Thao ANETRI of & numbor of messaromends e the Imr.-:murl\' forms » |r|11_.|"l,'|| of 1-8 [ witha varation
botween 16 poand 24 o Rarely longer forms were seen. Tho breadilh averagold 8 g, and showed little
varntion, this feature being much more constant than the length.

In young oultnres (24-36 lours) the vapidly-multiplying bacilli were sometimes smaller, bat after
the secoml or 1f||ip|| du:r I:|'||:_',.' pidnined the dimensions E'i'.':m above,  The rounded forms hod & dinmeter
varying between & and 140 g

The appearance of the unstained specimen indicated aggregation of the protoplasm at the cnds of
the rods.  The deeper colouration of the poles afler staining woubd thas appear ta be accounted for by the
struciure of living bacilli, and ot to pesult from any plasmolvtic offech of the processes of drying and staming.
But whilst it may le said that the majority of the specioens contained bacilli showing bipelsr staining,
this fentare was fnr from being = constant charmctor of fndividun] elements.  1n some specimens it wis
exhibited by practieally every bacillus (Fige 6, 8, 105 in others o few edements showing i were only found
aftor some soarch : in others, agnin, it was no more than saggestord, whilst occasionally it was not st all
evident. In general, bipolw staining was moch more distinet in bacilli obtained direetly from infeeted
tissnes than in thoso from cultures.  The degree of colouration voeied.  There was rarely only o compara-
tivoly thin band at the poles with the rest of the bacillus clenr ; more frequently only o small olear spoce in
the micidle of the rod, which was otherwise deeply tinted throughout ; but most wsually the lacilli presented
asome intermediate condition.

As mentiomed  below, cultivation upon dry or salted agae readily produced eropa of “ involution
forms ™ (Fig. 3). In underseing this process some elements lecame greatly enlorged, reaching o length of
G por Gpoand o breadth of 1, but without bes of the shape and staining properties of the original
bacillus,  They thus represeoteld, so to speak, miant plague bacilli,  Bat other elements beecame luterally
diztendded ns well as i.'llnrl-ll‘;l.':r.'ll. fuL'Iilill;_: |=|||'.'.,'\l.' Hl.llhu:_:l.'-:-i]bul_u'll. .II'E.H"'HIL:ll'H'IL .‘-|J[|:|.t|5|--.-=h:||-|'|], oval, biscait-like,
cirgular or irregalar bodies, staining with o pale nuiform eoleur, snd having no resembdooes to the baeilli
from which thf"’j' were dorived. ."llil.rl_'r' of tlse |||1'I!4|.|||.1=-|'|.l|'|uwt| bacilli contained elear roancd WL
{1.'1|.1,'1.m]|'s:':|,, el AF s |mi:l[:m:u_w|. Lo Due a4 |_-4];_;|_- b Appearanc ||.|'-u|_|_1|_-r_-|_] wisd ne if m bite hind been
taken out of them, The more charcteriztic involution forms linve nod been met with o the tissues, bat
the smaller circalar bodics, sometimes found in considerble nombers, may, pechaps, ropresent them,  The
production of cne or other of the forms above mentionsd did ool appesr o depend apon any partioular
rule,  The bizmrre shapes wore only found in woang cultares ; as the growth became older, the elemonts
assummsl rounded outlines, bat sometimes only the letter were present from the first.  The ultimate chanpgoe
appeared to be distntegration

(&) Crltvral Characlers,

Thee imitial cultures with material from infected Lisswes wers ||:=.1|.||.I|}' alitatmsl |||:,r inoculatin of
nutrient agar, cagulated serum, or beef bowillon,  Subeuliores were grown on other opdinary media
(gelatine, milk, potato, &) [

On agar tubes, inoculubed with material from boboes o viscera, aml incubated at 37° O,
the first noticeable growth usually appeared in 36 to 48 hoors, in the form of minute beight specks, vory
alightly mised above the surfnee of the mediom. In the conrse of & day or two, tee colonies beeams small
eolourless hemispheres, mnging from -5 to 1 millimetes in dizmeter, then having the appearance of tiny
drops of dew.  Many colonies never developed beyoad this stage ; others extended to mome or less cireolar
patches hoving o dinmeter of 2 or 3 millimetres.  When so extending, the slightly raised pateh beeamae
flat on the surface, and acquired a cloudy opseity, the edges romuining thin and cobourlese,  The elowdiness
was also developed whee w number of colonies became confluent.  Rarely it was peescnt from the st
appearance of the colonies. A degres of opaciiy bevond elondiness was nob seen in growths upon agar.

i maximam st of l!t"rcinprmnl: n.pg'h'mr\e‘-ri to he peachod Lluriii;; twao wieoks inculation : after that
time o obeions extension of the growths wos observed,  When the mediom wis moist the eolonies were
apt to fuse into an expanséion of irogular contonr.  Individual colonies were sometimes diffoalt to pick up,
slipping aliout over the surface of the meedinm when touched by the needle. The confluemt growths were
often tenncious aml h‘t'iﬂ]:}'-' ]_m“:ill-j; ont into strings,. In mEaY instances sawller colvuebes and |||.r;_:|'l.- clouidly
colonies grew up side by side.  The bacilli appeared to be morpholsgically the same in both, and althoug
nik nl'.rwrmt-mna were mude as to their relative pathogenivity, they prolably correspond 1o the two varieties
mentioned by Yersin,  Tn subeultore the growth appeaped varlice than in the original (24-48 hoors), and
developed as = conflupnt streak, mised and clopdy along the middle, bot with thin, eolourless, iridescent
borders often having & fine corrugnted appearnce,. The extrene border was wavy,  Sometimes o row of
i-"'_"]'ﬁ‘“l colontes formed along hoth sides of the strenk.  The breadeh of the streak mrely exceedisd 2 or 3
lﬂl“'fﬂl-"»ﬂ!*; exeept nt the lower end, where there was ofton an expansion G or 8 millimetres wide, Iy
rubling or spreading out & streak, a thin, slightlvocloudy growth was obtoaned, which gave s groumd.glass
appearanee wlen looked looked at through the thicknes of the sear. With age (he growth beeame more
transprrent, and often developed o maother-of-pear] iridescenoce. :

Anadrobic cultures gave scanty growths, On agar at the room tempemtore, the growth was much
ﬂ“f"h being sebdom distinet in less than five or six days from the time of imcubation, and reaching its
maximum development in about three weeks.  The appearances were very much the same, but the ultimate
amount of growth less, than in cultures developing in the incubator, On porfectly dry or salted agar :EH
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growlkh devel in very much the same way g on ordinary amar, resulting ina few days in the production
of the invelution forms alresdy desoribed.  The nddition of glyeerine or glucoss was not found to have any
advantage over the simple medinm.  No redness was produced on slightly alkaline litmus agar, whilst the
culture itsclf often acquiral a pale-blue colour from the litnns

On nutrient {17 per cont.} gelatine, at the room temperature the growth appeared in 3—4 days, and
reached its maximum development in the course of the succeading fortnight.  Tn gelatine tubes, kept in
the warmer JI.LIII.!.HI-JJIH‘I.'I.' of the il:lll.'rc|'|:l|.I!i.rl-“__r,I UM {ll’.'r a0" C_;, the colonies sometimes a|rpmm] in
24-36 hours.  The geneml appearance of the surface eulture was similar to that upon agar, bot often had
a white colour. In stabeonlbures the ;_[nmrl;.h nmu-unh‘l first in the form of a ow of c[me]y—]ﬂ:m&, fine
granubes, which later became more or less confluent, and appearsd as o well-marked whitish strenk. Thers
was a slowly-growing white expansion on the surface, No {hlutfur:l:im of the gelatine oecurred.

On ordinary seraom tubes, inoculated with material from buboss or viscem, and incubated at 37°
C., growth uwsunlly appeared in 36 to 48 hours aftor inoculation in the form of =mall, rounded, cloudy
colomies.  In ther development the colonies reaclws] s diameter of 2 or 3 millimetres, and acgoired a
crenmy colour, In general, the growth was more opague and more abandant on serum than on agar,
Ovensponally the serum appesrsd to be depressed in the neighbonrhood of the growth, but there was never
any obeervable liquefaction.  In subeulture the growth on seram was often visible in 24 hours

In erdinary beefbonillon tules, inealated st 37° O, the growth was usunlly wisible on the
socondd duy after ineubation.  Aza general rube, iLappeared in the form of fine crumb-like spicoles attached
tar the sides, with more or less deposit ot the bettom of the tube, the broth remaining clear anl tronsparent.
In otler cases a moderate unifornn Lurln':iili-' WL ]:h:l:ll.llm-ll. No \'..'!I.:I:IIE'I'." af colour was observed in neateal
litmus agar, Mo reaction for nitrites nor for indel wes obtained, exeopt in a few instances of prowths several
weeks old, in which, however, the culture appeared to be pure bacilli pestis.  Growth in bouillon flasks
containing oil resulted in the production of a film, scanty erops of stalactites, and a copious deposit.  The
number of stalnelites present it any one time nover cxececdisl six or edght ¢ 'I.lu;":,r WiERE VY fmgﬂe,_ nnd
were noticed to become detached from the film and zink to the bottom of the flask with & worm-like motion.
The pancity of growth of stalactites is probably attribatable to the fact that the lnbomtory is subject to a
sonsideralile amonnt of vilieation, sometimes marcked enough to be distinetly felt, and always such as to
prevent micro-photographic work in the daytime.  The use of the pepto-gelatine modinm of Yersin did not
give results obviously better than those obtained with ordinery bowillon.

In milk the growth was much less abundant than in bonillon, and development wos effected withoat
change in the appesmnes of the medivm,

On onlinary polato, and alio on alkalinised potato, & =canty creamy growth, limited to the lower
cend of the line of inoculstion, developsd on only & few of the many fobes inoculated,

[u:} Pc;.ﬂrrgdh.ﬁ.‘ haeranctevi

The re of numerous investigators indicate that plague not only affects man, but iz liable to
attack several different speeics of lower animalz.  Rats, mice, pigs, moankeys, cats, marmots, bandicools,
il pi;ﬂllu: nre mentioned ns laving ||.L1|_uin1i the disease in o notaral way, whilst guilmﬂ.—pi‘gﬂ and rabbita
are the most impartant items of a long list of animals suseeptiblo of infection by artificiel means.  In Sydney
|1-'|r||;1||.-|;|- h:u. Iw;u fnl,i:ml in spm_:iml-nu fn:im humnn ||l|'in;|!;n, ks, I'l'l;'.!l!. aned eats forwarded Tor Etflhlil'll.tim'l, a.m:l
in the lubortory experimental observations hnve been made npon mmits, mios, eats, and guinea-pigs.

The specimens from oman subjects of plogoe comprised moterials from hubees, carbuncles, blood,
spubum, urine, fweees, and from the viseern in posi-morfon cases,

The materin] wes obtmined sometimes ot the initis]l examinetion by menns of o stenilised syringo ;
and sometines from paticnts in the hespital by the samse procedare, or after incision when the gland had
supparated.  In a few instances slougls from bubos wope examined.  The results of the cxnminotions as
regands the detection of plague bacilli ave shown iy the following statement, -—

1 i H
Material ikem. eamtnel 11 Covelien.. || - measire
On #nd day of ilinesa .....L.................................! 1 1 | s
o dnl wow i b |
i, e e S A B L S T 1 1
nith i a 4
Th . | 4 +
Ath : & & 1
w Hth - 4 | 4
[ Tath i " a4 1 E
w 13th 1 1
= 1dh - 5 5
] 1ith i " 1 1 e
w A T R e e 1 I
w ANk i o 1 | 1
m 18h - - 1 [ 1
- Zh - | ] 2
- R 1 1
. Bd = | 1 1
o Tith L 1 1
e B R o 2 1 1
. Hith e ...I & 1 2
w Foml o i citaERmsimmEsRabine s z | =
Between BHik amd GHLh dn:r of lness .., ciasss 13 - 13
TR e b sl RN 1§ 28 2
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It will b meen that p‘l::g'l.l:r haeilli wern flrl't]imlmiltg in 50 por cont. of tho -'l]'l'l:!ﬂil'ﬂl'!'-'liﬂ ; that material
taken during the first week yvieldwl uniformiy positive results, thet bacilli were dissovernble up to the
thirty-seeond
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thirtyaccond day of illness : but that ot Inter stages, up to the ninety-fourth day, the resulis were
uniformly negative. It may be added fhat pus from soppurating bubees nearly always gave negatios
results an regards plague baeilli ; it was genarally sterile, bot sometimes contained microoeoc,

Material from earbuncles was cxamined in theee cases, and all gave posibive resulbs

Material from phlvetenules was examined on two ocensions, with n positive result in one ease,

Blood waz taken during life from thirty-two patients either from the finger or from the lobe of the
car,  The resalts were positive in four cases, all of whicl onded fatally within twenty-four hours nfter the
examination. The negative results were obitained with specimens takien at peréods ranging Trom the second
to the soventeonth l:l.n.f of il ness,

The sputam was expmined in five coses hawing elintcal indications of pncumonia, perlaps primary in
one, and secomlury in four cases,  Plague bacilli were detected in sputum from the pessibly primary case,
in which they were extremely numerous and proctically pure, and o two of the secondary coses in which
they were mixed with variouns other micre-organism.

The uring from 1.wp|'|1._l,'-||i|m ]'.'ﬂt'il‘lﬂtﬁ was reecivedd inbo storilizsed ot les, 1'\1Ih'.1"rlu'ﬂl to the Il;l.ll!]'ﬂtrlr_\".
esntrifugnlisod, and the sediment examined. Micreorganisms morphologically resembling lacilll pestis
were observed in ten of the twenty-nine spocimons, but i no instance wers they olitained by cultivation or
the inoculation of guinca-pigs. oAbz eonnection it may be mentioned that o growth was oleerved in
tubes of human arine inoculated from cultures, although other medin (agar, serum, &e.) inocnlated with
the same material, at the ssme time, showed abondant develspment. The rsulis were equally negntive
whether the urine used was stervilized by heat or by passage through the Pasteur-Chamberland filtor ;
anil whetler left acid or neutraliscd,  As well as the visible evidence, the results were fested by sul-
cultivations from the urine tabes on agar or serwm, which alesys remnined sterile,. Bat on two sccasions
growths were obtained from the (alkaline) urine of guinepigs dead after inoeulation with plagee bacilli.

The freees were examined in twenty coses, microscopically and by plate caltivation, but plague bacilli
wiere neither izolated nor seen,

Plague bacilli have been detected in specimens from various lymphatic glands, spleen, liver, lungs,
and blood taken atl postmertan cxaminations on fatal coses,  These specimens woere submitted for
exgmination as a malter of diagnuals, g0 that the resulis aee not rl'tll'i.‘al:lll.ulilu of the jllll‘:l-d_ﬂlrp‘_lml_
diztribution of the hacilli.

The rats forwarded for cxamination from various parts of the eity and suburbs nuombered 167,
Tl general results are stated in the following tabde :—

Candition, He | Sk | Tatrid, | Injured. | el e
| - | :
Living us...- e ol 10 | = &5 4 | G
IDead.cuoiinaen snimnnmmnianens | BT | # 2 1 | 46
L}
Tokal:|iaaariamanin | 16T ‘ o | a0 | 5 “ 23 i
L) |

Tt will b seen that of the 167 rats, I'IJI'I.F“L(‘ bactlli were detocted in Lhﬂll-}'-l:llp{‘c, -l;‘r|_1r.|1.| to nbour 12
per cent.  In fifiy instances the rats were alive, and 117 were dead.  Of the fifty live mts, ten were siok
and three injured,  They were 2l killed and examined, with the result that plague bacilli were detected in
four, all of which were sick on receipt.  OF the 117 dead mis, thicty were too puieid for relinble examination,
and wenty:two hud injaries of such sevonity and charactor as to account for their deaths.  Plagoe bacilli
were deteoted in nineteen of the remuining sixty-five mis,

The pothologiesl appearance presented by the tissues of notormily infected mts (Fiz. 15 and 16) was
hrid‘ﬂ;-' as follows — Then: was useally geneml congestion, ailema, somsional execss of fuid in the serous
cavities, and minnte hemorrhages under the skin and inte various viscera.  Enlargement of the Iymphatie

anads was o common, but not s constent feature, sml when present was vsuslly exhibited in several

iflerent ﬂil—ll[l-liﬂl'lﬂ-—-fl’."mml, ill[.{uzi.l'l:l], lll'.l.i:!hi:ll, lumbar.  (n fwoe oecagions eervical ;:I:nu‘ix and om
one occnsion o mosentorie pland wore fonnd swaollen fo the size of o pea, bat in all three thee was groat
Lrnlu.rgnmﬂntqf Hhﬂbﬂﬂ. claswhere.  The awaollen g]n:u]ﬂ. wern ol gl'll.i!l'l'l“_}" dihmlluun'd, anuel I:.]lllug]: 1|u_'m
wiere sometimes small hamorrhages under the capsule, the periadenitic swelling and hemorrhage character-
ietic of a bubo were mover vl fiilmlni“:r. bt nos u.]wn._"nl, the lunas showed I'Ith.-!l_'l.' qur'lm'prm:irg.,_ el
ocensionally o few hemoreloges.  The liver was useally enlavged, sometimes to ns much as twa or thires
times it normal bolle (Fig. 15), was of o lighter eolonr then nommal, sl on e fow scensions wis mottlod
with small white points.  The spleen was wanally swollen (Fig. 15 and 16), in some specimens it was 2
inches il correspondingly thiekened, but occasionally it was not in excess of tle normal limits,  The
suprarcnal bodies were frequently of a dark oolour, and in a few instances there wore small hremorrlngs
under the spaule of the kidney.  No dofinite lesions of the gastrodntosting] trect wore noted.  With the
exception of petechin hemorrleyges under the parietal plearn and  peritonenm, the remaining parts of the
boly presented no pathologien] nppesmnees meriting special mention.

Preparations, cultures, and inceulations with materinl feom the different viseern indicated that the
plage bacilli were genemily distriluted  throoghoat the bodies of the rats, bot they were not always
dotectod in the bleod, nor in the langs

Experimental inoculation of rats wan invariably successiul ; the animals dying after three to four
days, The resulling lesions rescmblisd these after naturml infeotion, except that a bubo was produccd in
the glands corresponiding to the site of inocnlation.

The mice taken in different parts of the city and suburbs and forwarded for examination nombered
Ili!l, ancd Pl-ll""ﬂl! bacilli were detected in two of them. The [ﬁtlhl]tlj;il.‘..!] lesions were similar to thoss
observed in the rut, but the small size of the organs provonted accarate observations of the finer changes.
Experimental incculation wias performed on eight mice, It proved fatal in five, the deaths oceurring in
two and n haif, two and o balf, two and a half, thres, foor and s half du:."n mhl'um-lh'u]y. A Dbuols was
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formed in all eises, The miee surviving after inoculation were observed to be very guist, and ate
sparingly betwoen the thind and sixth days after injection, but aftor that rapidly mum'-;;rcul'l, ani beeamn
quite lively in the course of the sreond week,  In sl theee instances the material uaed, colbuee or infected
organs, killed guinea-pigs inocalated at the same time,  Inoo serics of three mice, the first inecalated with
material from a bubo in o human patient, and the others with material from the spleen of the preceding
movse of the series, the animals died in two ol & half, theee, nod foar and o lalf days respectively.

Five cats wore forwarded, ail living, but twoe were sick.  They were killed with cldoroform.  In
the theee apparently healthy eats no abnormalities wern foand on postomeeten examination.  One of the
sick cats luui an apgry-looking, discharging wloer at tle right angle of mouth, with inflammation of the
wdjacent mueous membrane extending back os for as the pillars of the favees. The autopay revealed
general congestion of the tismer, bat no edeins, nor hoemorddmges,  The lymphatie glands were not
enlaeged,  Preamonie consalidation of lower port of richt lung; othor thoracic viscera normal. E}ulm
xli[.:hﬁy swollon and zhowing numerens grey podules ; liver enlorged and modtled, section had o vigue
mutmeg appearnncs, small intestine congested, stomach and large intestine unaffectesd.  Othier viscers
prosented o t]J.'illlrl‘.llu.- from normal, exeept s wgnnds congestion,  Smear prepamations from the uleer
showwel o varicty of microe-organi=ms, bot none resemibling bacilli pestis @ those from the spleen confained
A minate Inl:i.|:|1.|e<, whilet IJ!IIHKE‘ |1|llg, ]i.'nrl'rII and mesentoric -g|:|1|r'| WG rm;]..,‘i':\r-, The culture tubos
remained steribe, exeopt those inoeutated from the nleor, which gave mized growths A guinea-pig inocn-
lates] with o In.lrﬁllll of the s||]n|!||. remainedl aenffectesd,  There was thus no evidence that this animal
suffered from plague.  The second sick eat was peactienlly moribund on receiph. There wes o
HH.I']’II'IEI..-IZII_.I.I. N“‘!'“i.n;[ ot Ll left s-.ith, niser e nxilbl, J'l.an_ 9 ppelees im dinmeter,  This wis found to lave
o muedeus of thin pus, surrounded by edema. bui we haemorrhage, apd invoelved all stroctures down (o the
e In the intermal OTZANS there was gﬂu':’:tl conpration, :-c||g'||t. n_-rbum“, but o gq_luml Iumnrrh:w,
The plovra adjacent to the peetoral aliseess was intensely inflamed.  Both langs showed numerons bronchos
peumenie areas geocrally about the =ize of peas, with hemorchagie exudation, and sometimes necrotic
central points.  The bronehind glawds were not visibly sboormal,  The spleen wes very dark in colour, bat
not ohvionsly altered in other respects. No apeciad lesions were detected in other parts of the Dbody.
Smemr preparmtions from the subpectorl pus and cdemn contained  mnomerable plagoe bacilli (Fig, 9);
nnd preparations from the prewmonio aress wers aloo positive ; but liver, spleen, m:dnﬁ:ﬁaﬂ wir exaimined
with negntive resulis.  Cultures from the sulipectorsl odomn gave abondant growths, which at sulssquent
dntea produced fatal plagne on inecalation into gix guinea-pigs and tworats.  No difforences were olserved
ns regmnils morpholasical, cultaral, snd pathogenie charmcters betweon the hacilli obtzined from the coband
those derived from man or ether animals

A healthy eat was experimentally inoculated in the thigh with an emuolsion of sorum-culture in
distilled woater. Loeal qu-";ng ||E|-|1|:-.||.n~l:|. in two |:|.r|._-,'1':1 with wome um-n-l:lt mnlaise.  The animal wax
definitely il on the Gith day, grew steadily worse daring the sixth day, was comatose on the evening of the
!ulew-nlll. ||‘:.|_I|.'I |mv|| WHS :'|:||.a||1| lh-:n.-l| 1Al I.]:n,: 1|m:rnil|;l_r of the Llig']:l:h ||||."|.' after inm’.‘n]rlﬁl!ll'l. .H'J#-moﬂm
cxamination revealed liemorrbagic exwdation at the zite of inccalation extending upwands to the femoral
r:'J.:i.-m:, w'|||:|'1~ m ||1,||:-;y :','.;'i:ql-ll, 'ﬂ'u: 1,'|_u'n-.1.]'-|,|n||||'t|1g i|1glli||u1 |||u,i,, T !L"ﬁ extienl, thie liymbar ngulﬂk W
congeated and enlarged.  There were no enlarged glands elsewhere.  Bevond congestion and slight enlarge-
I'Iil"l'll IF% t!ﬂ." ]'i VT ]'||'|I" :I!‘ll"ﬂ':ﬂ‘ tl'll" DrERNL ‘]1““'(":! nix ﬂ-‘l:l'l.'l.l:lL]:i I:Il“i:\:'l"t'llrl" Frﬂun r]:ll" I!i.ll'l:ll.']l. smltr]lmfﬂll’.‘t.{m“
froon the lecal exodation, femoml, inguinal, and lnmbar glands showed innomesbile ue bacilli, and
though bess numerous, bacilli were also plentiful in the spleen and liver.  The lungs sod Wood gave pegative
results,  Cultnres gave vigoveus growths,

Guinea-pigs inooulated in the laboratory usually died within foar to five doys.  The exaet times
ranged froon fwo to ton days, but was marely longer than six doys, No definite dilfzrences were i
in this respect as regands the effect of material from diferent sourees,  The iroralstions were genormlly
s it thee inmer side of e koce, The pest-mortem cxaminations {Figs. 11, 12, and 13) sometimes revealed
hamorrhagic swelling at the site of inoculation, extending up the leg, bat generally there was no sach local
renetion.  Inevery ease there was swelling of the corresponding fomoral glands, sl wsunlly also periadenitic
exudation aml hemorchage.  The related inguinal were frequently, and the lnmbor glands sometines,
swollen, and cecasionally showed periadenitic hemorrhage (Fig. 13), In some instences sther glads were
WO ;n'i:l:lh'uL, L thus Lh!rp- n1.u.:|unai|LlJ1 ]:lnu:!l'i:l], amnil eervienl TP, amd IJl.i.glzl oven show [hubﬂc]:linl
hemorrhage, but never the appearances olsorved at the primary b The mesenterie ghnds were alwa
free fn;m ri:l.i'l'.llv nl‘tl'rrtl;hm, e tisswes woere |:1~|:r~m]]l1.' |:|:|nj;4-sl.ﬂ3, :tuuk:ﬁ, 1|.'1'il.-'hn'|-'tml:1'=, a‘l‘ld VEry CiHhianly
there wers petechial haemorrhages undor the skin, serous memlieanes, as well as in the viseem.,  The lungs
W r.||,||_~'|.l,' ;||nrr|u|.l; |_|:\-'||a||:.' llu'}' :;|1r_|wl:d 1||,-g_'|1,'|_'-.-=. tﬂ' Jl.ll:q:ru.l:;un i'irj'il'lg frl,'ll'll limited areas U' nmgmtinn
to inflammation of the greater part on both sides (Fig 11), and petechial hemorrhages wers commonly
alwerved in them.  Tnosome ceses 1"|||-.:.' were stadded with ||:|i!i.r|.r_]' Im'rntu.{F;g_ 12). The ricardium mnd
heart rarvely showed any changes bevond congestion, and sometimes haemorrhages.  The liver was usnally
enlarged, sometines to twice 1ts normal size (Fig, 11),  The surfoee often shawed] dizealoured areas, fine
muttling of white peints or numercos smnll hamorehsges.  The spleen was aimost smvariably colarged to
two or theee times its normal sizedFigs, 11 snd 12} ocensionally it wos much larger.  The surfice wis
usunlly mnrked by o variable sumber of white spots | Figs. 11 and 12}, irregulnly distribated, and some
timees vepy numerons.  The seneral coloar wis much darker then normal, either uniformly or in patehes.
The edges were thick and rounded.  The kidoeys were sometimes larger than normal, a5 a rule pale and
marked by hemorrhages (Fig. 130 The sopearenal bodies wers genemlly swollen and eomgested, and
sometimes of a deep red coloor (Fig, 13).  The stomach and intestines wore nsually nosltered in appearanoe,
bt occasionally the small intestine was congested. Mo dofinite changes were ohserved in the urinary organs

The bacteriologienl cxmminations showed that sccasionally the plagne haciili wers Pmtk‘#"ﬁ lipmited
to the site of inccalation and balbo, bat that wseally they wers peesent in all' paris of the body.  They were
often very abundant in the babe, inother lvmphatie ghads, in the HPEE‘.‘I‘!. aned in the liver,  They were not
always discoverable in the hlesl of the heart, even when numerons in the viseera.  On two cceasions they
they were recoviered from the urine, but wers not found in the bile.  Microe orgnnisms, morphologieally
ressmbling plague bacilli, wers detected in the nasal mucus on thee orcasions, in all of which there wes
murked 3:|r|rq:r|:||:||'|.'||.q.
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3. Exremunwtar Onsepvarions ox ton Mone oF Isercrviox 18 Praour

As opportunity offered, experimental ohservations were made with the object of instituting compari-
sons with the reports of othoer investigators on cortain epldemiologieal aspects of the haeteriology of pligue,
The work in this reepect. had 1o do with varions assortions as to the manner in which plague is IIL'lillihd,. andl
more especially with regand to inocalation, ingestion, and inhalation.  The results heve reportod ropresent
the first froits of o IIIJLI'I. of in l.'u,'ur.i.glLi-.uL T8 :,1:[ l:udlll!lt'l.mi in ebestmil.

() Farocielndime.

The experiments deseribed in the foregoing section affurd abundant testimony of Uhe susceptibility
of various animals to plagne bacilli inoculated wnder the skin, sl ave in accord with the reports of
authorities. It is generally belioved that inoeulation ab some point on the external surfnee of tle bady s
wlso the principal mode of infection in‘man.  The significance stiachod to the seenrvence of a bubo is that
the inseulation teck pluee through the skin of the region from which ymph is collected to piss throogl the
nffected glamd,  The validity of this inference is vouchol for by both clinical and experimental evidenoe.
It Iz occasionally happened thot medical men engaged in investigations on plagece hieve Tecome aecident-
ally inoeulated in some partioulsr place, and the resulting bube has always developed in the glands asso.
cinted with the part known to be the site of noeulation. Thus Dr. Sticker, a member of the Germon
Commission sent to India tostudy the plagee, vecoived o semdelvon the lnml whilst performing an antopsy
on a plague subject.  This sonll wound was followed by enlergement and tendorness of the glomwds in the
correponding axilla, A similar sequenes of svents ocowrred in the coses of Dies, Aovamn and Ishigomi, of
the Japunese Commission, who wers infeeted in the sume way during their work at ..".llm.{ Kong,  Expern-
mental inoculation of animals alwayvs rezults in &8 bubo affecting the nearest-related group of Iymphatio
glands,  Tn the observations made i this lnbomtory, inscalation in te thigh wns Followsd by n femornl
bty andd inoenlation in the fore-leg by an axillary bubo,  Hence when & babo s present the entry of
infeetion eeearved in the corresponding part of the by, and observers have very generally endesvonred
to find Endications of it in the patients coming uider their notice,  As o mattor of fact, any such evidenee
of the exact site of infection = mely forthooming.  In the great majority of coses scorchos for such prove
fukile ; no lesions sre to e dhisenrered, They hud cither dispppearsl by the time the examination was
maidle, or hacl mever existed.  This lins also been our expericnoe in fiuman beings; and in most of the
inoealations on lower animals pecformed in the laboratory there was oo loecal remction at the actual paant
at which tlhe bacilli wore injected, all traces of the tiny woands made being obliterated in the conrse of a
day or two,  But in meny instances seratches, abrastons, or wounds of the skin hove leen coedited with
affording the mena of ingresa ; whilst Simond and  some other observers have deseribod the cemsional
presence of a specil loeal lesion, a phivetenule, as indicative of the print of eotry,  Observations on both
huve Dbeen made in this labomstory.

(i} The Significance of Wournds of the Skin.

In a fow of our cases in hwman beings sernbobos or abrasions woere founid which might have auffieed
to mdmit the infeotion, but in sl eses, when discharges or sempings from then were examined, no plague
|h¢i|]i wiore detectod,  The contamination of such woands with |l|r|;_'lu‘- micrehes involves contact with o
plague subject or with some infected inmnimate materinl,  The scquisition of plague by direct comtngion
has bt'-"«ll. asserted in & few ill_h.lu:lln-!-ct, 1:||.1l, I',|'n.-e |_lm.|]|'1_|'|,|||s: uiwler 'ﬂ-‘LI'il,'ll it. 1= mewdil Lo linve oeenrrsd lave never
been anch as to place the matter beyond question.  On the other hand, there is abundant evidenee that
even elise asaocintion with the pllLEm' stricken, as in |uu]|i.l;n.'|u. prnd i mest bouselwolds, does ot involve
infection.  Experimental verification of this fact has alse besn obtained by many investigators, and was
the catesme of the fellowing observations made npon the point in this bomtory .—

1. A ]H":I]ll‘lj' manilss Wi il1ﬂl::d}|| ilL |.|:||'! EH T iur 'w:itll n.:md_ll{‘r LD TR ilu}l’!ullllhl l.ril:.il rIIJLId'r]iII Tromm il
buba, Thoy remained in associntion during two amd a lalf days, when the inceulated mouse
diesl, and on postmortes examinntion was found to e pencrally infected with plagoe. Tl
other mouse romained perfectly healthy for a period of three weeks, and on being then killed
wis found to be froo from disease,

2 A healthy rat was placed in the same cagewith o mt incculated from a colture.  They remained in
sszoeintion during throe days, when the incculated wat died, snd was found to be generally
infected with plague. The otler rat remained perfeetly healihy for o fortnight, when it wos
inoculuted from o culture of plige bacilli. Tt died of plague in three doys.

Lt will be seen that ie both instences snimals intimntely ossocinted with others fatally sick with
pliguc osenped infeotion, althongh in one case ot least there was oo insusceptibility to the discase.

In comnection with this aspect of the question some experiments mey be mentioned, which were
desigmed o investipnte the !il'l.hilil:}' of infection Ili.'ihg derived from the serroundings of the sick.  On one
fersin 4 mwse, o ancsther o goineas-pig, s on six ccsions mis wore plesd in the anclesl jars in
which animals had died of plague.  In no instance did the animal zo expusedl Beeoine infected, altlwugh
tho conditions may be regerded as cminently fevourable for medinte eontagion, The failure to ncquin
the disssae was not due 1o insusceptibility, for most of e animals subsequently suceomlsed to ircenlation
with plague-cultures or infeeted organs,

Thre e periments i the um'I.'l!i.Hiliuh af i_.ﬂ:gul: from inanimete objects mises the :Lw'ul.iun af the
ulmurﬁruﬂi existence of lazillus pestis,  The many cxperiments which have been performed to ascer-
tain the behaviour of the woilli wnile eommilitions as nearly as Imiln]r-. simibar to tlwse in Notore are in
gencral accord in the conclusion that bacillus pestis is not eagalile of prolonged saprophytic life.  As the
p'hﬂil.l“l'i.-]' of the contsmination of wounds iz most likely to oceur from l_:|-|:|l:||i||g1 or from dirt, some ox Eu.-ri.-
ments on the viability of plague bacilli in such materials wers made in this laboratory.  The sories of
ﬂlpﬂl'ill'll\lihl I8 st et Wll'l-}ll.ﬂl{-, 1l mrticles hitherto used :Llll:lu‘inin; mt]._'p' ) silk ancd (L) En.ulir'n wndl.

(2.} Hmall pieces of ol sefl silk, 1 contimetre sguare, were placed in o glass doable dish, sterilised,
allowed vo ecol, and then soaked in o boillm-calture.  Tn the first series the excess was removed and the
squarcs pliced in the inonbator at 87° for about twenty-four houre.  They were then removed snd kept at the
roomy Lo perntare ; picees bring taken at intervals of a few days, and inceulated into bovillon tubes. Growths
ware ohtained op to, but not after, the fourteenth day from the date of infection.  In & second series the
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gojourn in the incubator was omitted, but otherwise the olservations were made exactly as before. A gain,
no growth wos abitained in bouillon: receiving the squares of ik afier the lapse of more than fourtecn days
from the date of infection, Thus the Lacilli on the silk retaine] their vitality for about o fortnight anly,

(b} In the ether experiments baceilli were inoculated from an agar-cultore inte sterilisad garden
mould,  Tn some eees the dey cultore was mized with the dey moald, in others the culturs was made into
an omulsion with storilisel distilled water, and this cdded in s quentity such as to render the =oil merely
maist.  Bamples remeved from the dey tobies after six and thirteen days gave no growths in bouillon. Samples
romoved from the moist tabes continued to give growths up to the twenty.dirst day.  Aftor this the soil had
beeome dreier and the subcultares showed no growtha i

The two kinds of olservations just deseribed are not in themselves adequate proof of brief sursival
of plague bacilli in natural materials. Bt taken in eonjusetion with the results of other investipntors,
thi:'_'lu' AngEeat that the mﬂumpﬁnn of the derivation of infretion from innnimete o |j..1.:i.g lhnnunh wonnds and
abrasions ean only be regurded as valid when the contact has clearly beon with quite recently-infected
articles

(i) The Significance of Phlvetenules

The second kind of loeal lesion, the phivetenube, found in plague patients, is ssoribed Ly Simond to
inoculation of plaguc baacilli by feas—a conclusion ot which he arrived ns the result of a series of i||_'||_-r|~_ﬁ.'[i|'|||5‘l
observations which may here be briclly summarised. Az the onteome of clise inguiry into the cireum-
stances attendant Wi the well-known |ir.|]'|i|.ilJ.' Lax EI!ILE.“" infection as o COTESqaEno: of ]-,|,|1_|-|,|;||i|1'_f_: rats dead
of the disease, Simond states that = plagee rat i dangerons or not, in accordanes with the time that has
elapeed since it died. 18 handbed soon after death, plague may follow ; but if ot towelied for some hosrs,
it may then bo handbes] without risk, Tt was, says Himond, just as if the infection completely evaporated
within a fow hours after death. e nlso states thot perfectly lealthy mts harbour very few fleas, and
are very expert in removing them ; but as they become sick they :u-g{ucl their toilet, and fleas beewme
mare: nivd more ahandant upon them, so that they somotimes ewarm upon moribund rats,  Aftor death, on
ceasation of the circulation, and as the body beesmes cold, the fleas leave it and seel: another host,

By mazocinting the * ovaparstion " of the infection with thedepartore of the fless, Simend inferred
that these parasites were implicated o the tmpsport of the infection.  This inference was forther
Hﬂ]:ll,-l'lrl-ﬁl il_\" clinieal observations of two kinds, 'I-':iL,_ thie =xite of the |:-1||m-, nnd the existenee of a
phlyetenube,  Simond notiesd that persons becoming plague-stricken after  handling o dead ms did
not 1IE'|'!i"'h-l-.1ﬁ'|_"i" f|t\'1-'i"|l'l]':| their babo in the axille, Az often ax pob in such cases the bube was femoral,
Henew: the infection was not due o divect conteet with the rat, bul o seme sssoeisted cireumstancs, sach
a8 invasion h:.- fleas fromm the rat. It is obwvbous that such fleas might inflict & bite and inooulate the
bacilli not on the hond or the wem, bat on the beg or trunk, snd thos produce s bubo clsewhere than in the
axilla. He also olservied that tmulbﬂﬁ:lllll"lt‘ o smull |u||a-1.|.|-|- o '.1':1i|:!L-—-|||||_'|.'r:1,nr]1,||l_~.—wua I}mnt, on the
mren eorresponding to the bubss ; and more cspeeislly on o part where the skin was thin, 2, the dorsum of
the foot,  The seourvence of such o phlyetenole is vouched for by seveml other investigatons, though not
all concur in Simond’s interpretation of it.  This looal lesion s not always apparent, snd, in fact, in the
majority of eases it 5 not to e found ; bt thes Ereguent absepee, Simonds contends, is doe to the fict
that it would only be preduced when the inoculated bacilli were of eomparatively mild virglence or in
small quantity, Under soch conditions there would ensue positive chemictaxis, loeal loneoeyiosis and
reaction ; wheress, if the bacilli wore very viralent, the chemiotaxis would be negmtive, and no sach local
veaction oeeur.  Following np these obsrrvations, Simond secoseded in detecting plagae bacilli in some of
the phlyetenules and o fleas from plague mits, and with the tter he produced piagee by inoculation of
snimals, He therefors concluded that if the fleas from the dead plagee rat reach another rat or 2 human
boang, they may inoeulate the bocilli they acquired by ingesting the bled of their former host, and so
produce plague ; the site of inooulation being occasionally indicated by o phiyetenule. Ty way of complite
demonstratisn of his hypotlesis, e showed that plague conld be conveyed in the way suggested.  He placed
in a lurge glass jar o sick rat, and also a healthy animal (e or mouse), the latter being erclosed in o small
cagne =eis ko prevent contact with the sick mt,  TF he left or placod Aems upon e sick mt, and allowed its
by to remain lying in the jar for some hours after death, the hm.ltlag.r animal sometines developed plagee
s died ; but it he previously removed all the fleas from the rat and repeated  the experiment otherwise
precizely as before, the healthy animal did pot die, but remained perfectly well

Simond's obsereations awd experimonts were ropeated in this laboratory as opportunity offered. As
alrendy mentioned, phlvetenules were found i six patients, and smear preparations were obtained from two
of them,  The examinstion of the proparations from one proved segatave, bat those from the othor showed
a small nomber of microorganizms having the morphological charscters of I]1E.||gm-. bacilli. Az oo further
tests were possible, the exact nature of the bacilli remmined . unsscoriainesl 1t may here be montioned that
a lesion resembling o phlvetenale was avtiiciolly prodeced in one of the experimental animals. A puines.
pig was inoculated in a =mall, shaved, sterilized area on the foreleg, by being pricked with a needle
provicualy storilised, eooled, and then dipped in o plagoe.coltare. On the following doy a small inflamed
papule lud developed at the zite of inoculation, and on the third day, when the animal died, this papule
showed a whitish =pot at its apex ss though aboeut to undergo vesiculation.  Fest-morfar cxominntion
revealed the general appearances of plague, including an axillary buba, and plague bacilli were found in the
i:a[mle, Loabi, liver, sl splisen. The production of the plilyetenube in this ease corresponds with Simond's

ypothesis, inasmneh az the number of bacilli inserted by the process adopted was very much less than in
inoeulation performed in the wsoal way, which iz not followed by any such lesion,

Examinations were made of fleas from healthy human beings, from a plague patient, from mice,
from rats, and from catz. The microscopical examinations all prove negative cxeept in the case of Heas
obstained from n mt actually sick with plagee This mi was taken ina howse from which a ease of ].ul.c:%:n
Iad been removed five doys previously, and in the vieinity of which many persons were attacked, =
animal was killed with ehloroform, and about o dosen ﬂlllmrﬁhﬂ}f ntu]‘-nl'led fleas were obtained firom its
bady. The fleas wore crushed up in o few drops. of sterilised distalled water, and as prepartions from the
emulsion so obtained showed ]Il.i.l!m-“l"eﬂl.!li_ﬂl'l.! tm-.-m'l:lihg rh]ﬂgl.l.l'.' bacilli {Fi'g. 3}, the remainder of it was
inoeulated into & gaines-pig.  The animal became sick, and dicd on the seventh day.  The post-morferm
appearnnoes were those of Phsl.ll:_‘ and |||i|.'r\c|--|.n"e'p.ni.umu mutmil.l.ﬂ Bacilli ]n":l‘l.iu were found in the I.H.Ibﬂ-,. in
t;:u]; ol of the heart, in the splecn, and in the liver., In




57

In the experiments ﬁ:l‘mnmi with living foas, the conditions described by Sinond were slightly
mdifled. A e, selected s of its hoving many fess upon it, was ineculated with plague lasilli
from o culture and plicel in o small wire cage. A seeond healihy mt was ploced in similar wire enago.
The two eages containing the wts were both plueed in the same (zheet iron) lrger coge, the interval between
them being about 2 inches.  The inoculated rat il in thres days, and its desd body was allowed to
mnm.“ in I-hl.-' mr‘l"f[l t‘“' r-'ﬂ-li"ht}'-iil'l.ll‘ Ihlllrh. It wiks |I|l::|| |'ql||_'|I,l'|.'l"|'I._ ]l,rl.l! r 1'Iu1ll'i|'llll.l:||] Wi EIIIII.II l{l i.":
genernlly infected with plague. The other @t emnined perfectly well for a perical of fﬂﬂl'l'ﬂ'ﬂk'&
The experiment was ropeated under exnctly the same eondilions, exeept that numerous feas, obtained hy
the chanee discovery of a monsss nest, wers thrown ot the cage, and upon the inorulated rat.  This
animal aleo died in three days, ita body lefe twenty-four honrs in the eage, snd when cxamined found to be
ﬁ‘:m:m“}- infectod with plague. A thinl mi was Irin,u_'l'_i! in the aneleaned cage,  Neither the At nor tho
ird rat became infected,

It will be scon that the observations we had the opportunity of making in this labomtory gave
support to Simomds asseriions, as nesards the presence of plagse bacilli in phlyetenules and in fles from
pligue mis, and, whilst the resolts in the sxperiments with living feas were negative, it hos to be
noted that sueh testz are obvionaly lighle to misearry owing to the several uncontrollable factors invelved
i ke P'.'i'ﬁ:lrllm nee,

(6) Fagestion,

Anthovities are not agreed upon the question of the aequisition of plagoe by ingestion of infected
dict. In the eprdemic ot Hong Kong in 1204, plagee was i to sometimes tnke a special form indienting
thiat the infeetion lud entered through the stomach or intestines.  This form is said net to have beco
observed n [:pd:irq, el w!‘-mm.f-m exnminnt s linvie ml‘lir"l‘;i'”}" failed to reveal cvidener of gu:-'»im—intﬂﬁna.[
infection. No sien of intestinal plague was observed in our own cises.  Experimentalists are also at
VIR I — ST ||||.'|.'i||_;.; su“'a_-q-dl,-dl. athers qu'illg failesd, to infect il ]Il_'r' fosling. T this la L-n-awr:,-
ingestion experiments were performed by feeding animals with Gread, or bisouit, sopped ina bouillon-euliune,
oy in an emalsion of |Lgnpr|:|.|]t.uw‘: and Illf thee contamination of carrets or beead with, o, in the case of
rats, setual feeding upon infeoted organs.  The result of the dleven experiments of this sevies ane shown
in the following tabular statement -——

Na. Anfmial, o e e Rranls,

1 -ﬂ-uiuu-pni;.. Fed witl beead ¢ infeeted [rom agar-multare ......... r Unalected.

] i - < okl bom-oultare ... =

H | 5 infeckod YOF. 0ooeninnnnis iinnasransnnnnenene| Died in 5 daye,

* i G B LA i .| Unnifected,

5 i tlilﬂll"-.,ﬂppﬂl im bouillon-eabture.. .. b

G L beead infectisnd from agar-culture =

ki » hicenit infeeted from Bowillon-cullure ... i

g5 . lirer amd sternum of infected mt .........] Deed in 8} d.n.}'l:.-

o " Y ] CLLLELEL n Hf »
10 pleen & 4 -
11 i - " m “ 1

1

The wartous snimals reeeived U infeoted food on one oeension only, and in all cases o eontrol animal,
ineculated with the sume material, disd in the asoal time, 10 will Be seen that whilst feeding with caltares
wiis always unsnecssiul, 4 diet of infected organs proved Gatal in one of twoe guines.pige, and in sl from eata
fed upon k. In the fatal cases theee were no signs of extormel injory =uchns might result from serntehing
with infected claws, and no bulo indicating that inooulation had cconrved in any such way.  Further, in
most instances the animals were kept in cages by themselves, =0 as to prevent fighting, &e., by which
inoenlation might alse be offected.  The fact of plygue infection was verified by post-ooetem and bactorio-
logical examimations. The guines-pig and two of the mis which died showed no mstrointestinal besion
beyond eongestion of the ilie portion of the small intestine, and cven this was abeent in o tind @t The
mescnteric glonds were not colaceed i these ecases,  But in the fourth eab theee were well-mareked
inrlications of the passage of the infection throogh the walls of the digestive tmet.  The stomach and
intestines showed fine hemorrhages, and the iliem and fist pact of the large intestine were intensely
inflamel.  Connected with the stomach there was o borgn du-gsll_\r-m-up_r'-.-.uﬂ lymphantic glond.  The blood
vieaaels in the mesentery were engorged with blood, and the mesenteric lymphatic glamids were swollen and
fused into & suesgeshaped mass.  The eweal ond of the large intestine was involved in homorrhagic
Bleinous exudation, cuasing adliesions, pmd extending into the swollen mesenterie glands.  These varions
changes are shown in Figure 14,

From the results of thiss experiments, the peovisionnl conclusion is drawn that animals may

i by ingestion of infected matorinls, ey snsceptibility would appear to vary in diffirenat
animali, rmts boing more liabls to acquire infection in this way than the sther species testedl. It woald
sorm also that semething depends on the exact condition (vivalenee 1) of the plague bacilli with which the
fowsl 15 contaminated.

(#) fufalotion.

Infection by inhalation is stated fo be responsibde for plagoe preumonie, & fatal form of the disese
of which we have fortunately had practically no experience.  As in the case of ingestion, so with
inhalation experiments, olworvers have somatimes suecorded, sometimes fagled, o infest animals,  Tn this
lnliorntory the ouly exporiments mude in connection with this aspect of plague-infection wers repetitions
of those of Batearoff, who produesd pstpneamenia by depasition of cll#tum material on the uninjured
nasal mueows membrune of rabhits and guinea-pigs, and by smearing the nosteils of mbs and mies, The
material wsod by us included culture material, and fresh plague-infocted organs, bat in (ive experimonts
performed the resalts wene always nogative.

aTT—H APPENDX B



58

APPENDIX B
The Clinieal Aspeets of Bubonie Plague, as observed in the outbreak of the discase
in Syduney during the period commencing 20th January and ending 9th August.
By A E Savree LB, ChoM, Mell, in charge of the Tsolation Huapital.

ks that time, as the subject matter of the report which precedes this has shown, thers were 303 cnses
of this diseise reported at the office of tle Department of Pallic Health for New South Wales.

OFf these 303 mses, 10 were among persos of the Chinese mee, and the remaining 203 among
persons of Boropean descent @ of the 208 Eorepeans, 15 had Gecome affected with the disease at some time
stbmegquent bo their inseulation with Haffkine's seram.

In order that a comparison may be instituted betwesn persons of the suse raes only, these 10
Chinese have been kept in a separmte groop by themselves

The 293 Europeans have lecn divided into four growps-— the first three according to conturies—the
first of these contains the first 100 Europeans reported saffering from Bulonie Plague, the second group
containg the seoomd 100 repocted, the thind contams the %3 remaining after the first 300 hove loen -rlmllt
'I'«'I"“t. the fourth ]:ri.'ilq.': meede from Halfkine's inoculsted cases, which hasve boen iriﬂ'l:rll out from the different
gioups in which they ame seattercd and placed in Teble 2, in onder that the prodeomal symploms with
which tlll"_'l." were sttaeked may b L'Il1l'|]'=l|-|'q"|i with the |m|dn.-1|u'| .-a_q:mplurlw of the ﬁm[ﬂm Eroup. Thus
wi have & total of five groupes, which for convenience of referenee bave boon cllad by the letters A for the
first. 1043 Ellhllﬂlulln eases, B for the second 100, © for the n‘llln:iuiug 93 El||‘ll]l1_1'|.|‘|$, I} for the 1o lniesd
ursons, nel B for the 10 Clinese,

Comparing the limst three Groaps A, B, C, of the series, to learn when they enme ander the notice
af this Department, it 5 found thot Group A was reported between the 20th January and the 12th April,
in fack that these 10 ouses developed in a period of 22 days, Group B eame to light in 28 dn.}'.:{, so Lhat
tho second 100 enses wors produced in slightly more than sne-thind the time thot it ook to prodoee the
first 100, “The cases of Group O weres diseovers] between 9th Moy and 9th Aogust, that iz in 93 davs, or
in a period more than thres times ax long a2 it ook to produce the cases comprising Groop B

Ax there is this difference between the periods of time taken to prodoce these tives groups, it might
be inferred that the virnlence of the infection acorued daring the first period, reached its zenith in the
second, and declined doring the third. Yot the death wate among the eases in Gronp A was 37 per cont.,
while i was 37 per cont. among the euses in Growp I and 226 per cont. among e enses in Group O, whicls
oo to point, if not to o greater virglence in the first portion, to at least an equal virolence, and a study
of the incidence of nervous symptoms tends to strengthen the ntter inferenee,.  Taking o mean of all the
temperatures recorded, when the ease los been seen for the first time, the mean for Group A s 1032, {he
mean for Group B is 1028, and for Group © it is 1021, showing that there was a gradunl ebb in the
Lemperstare wave, Whatever b it Ll TTETCER the first 100 cases of Tabonic P|n;|.l|: oecurred at the mte of
12 per day, the second 100 at the mate of 35, and the thivd ot the mte of 1 per day.  The premenitory
symptoms most frequently complained of in cach group lave been taken out and pot into Table 1, and' the
numboer of deaths in each sot of symptoms has been put down with the object of showing what mode of
attack may be regarded most gravely, and therefvom to ferm o basis for prognosis in the earlicn stames
from the initial symptoms,

Gipnee A,

From Table 1 it appears tlat pains in the body, back, and chest were complained of as initial
symptons in 23 cases ; of these 23 eleven disd giving & mortality of 47-8 per cent.  Vomiting, not thae
commsanest premonitory symptom, hod the second greatest percentage of deaths among thoese who suffered
from it. It was a premonitery symptom in 55 eases, and of the 37 persons whio made I.L'p‘thl! total nomber
of deaths in Group A 26 suffered from this initial sympdom se that 473 per cent. of fhe persons affected
with 'L'uhliLi.hH died.  Headielw: was Lﬂ:m.l||-]:li|u:1.|. of in 72 cames, of them 26 I'Iih:],, iving & peroontage of 36,
while symptoms referable to the lymphatic glandular system were complained of at the very onset of the
attack in 29 eases with 11 deaths,  The pereentage of deaths among oases presenting this symptom waz 370,

For purposes of prognosis in Growp A paing in tlhe body, back, and chest were most important,
\-'l:lll'l;ﬁhj; Iu,'i.llg almosd {"l.lllﬂl. The mean AV ETAEE of all tlee first recoridel temperatures was 1032,

Huboes.—The lymphatic glandular svstem was affeeted in the cases of this group 97 times, while in
the remuining 3 no nbnormolities were discoversl nor vefereed to by the pationt.

From Table 4 it appears that the most frequently affocted glands wero the right femorals, the next
in order being the loft femorals, while those next in order were the ingoinals, but far behind the two frst.
The fomors-inguinal regions wore responsible for a tofal of 83 cases, leaving 14 fo bo divided among ol
the others when the mortality smong these cascs = considerssd it b= found that in the 3 cases with no
glinds thers were 3 denths, and among the 30 mees of right fomoral, that thers were 10 deaths, among
the 95 coses of left fomornl that there were 7 denths.  The femoreinguinad mogions with B3 cases were
respomsibbe for 25 dentls, while among the remaining glandolar regions there wore 8 deaths ; so that the
14 cazes of Bubonio Plagae in which the sub.pectoral, axillary, or eervical glands were affected were
responsibde for 9 denths showing n pereentoge of G482 The preponderance of mortality was much
greater in casos with slandular troubbes of the ecrvicoaxillacy regions. In 46 cases the buboes
were incised,  OF these 46 there were 35 operated upon which died subasquently, thercfore, 43 of the
incised eases rocovered and 34 of the deaths took plise prioe to the supparative stage leing reaclwed,
leaving 20 cages in which recovery took place and the buboes resalved, =0 thut of the 63 persons altogether
who survived, 68 per cent. suffered from sapparation of their enlanged glands and 30 per cont. rocoveredl
with resclution of their glandubur affections. Pain or tenderness of the glamals at some period of the illness,
not necessarily at first—was eomplained of 57 times altogother

Keeon rif Fakore — These geeurred 7 l:.'nm'a., bt hJ.' the n-xpﬂmiun enoondary bubnes is meant those
buhoes occurring after a well-defined torm had elapsed betwesn the nppeumnee of the Grst babo or chain
of bnboes, beeango 1L wos oot ol WILY S ey to determine the order of p‘L‘ﬂ:&dﬁmﬂ- where severn] buboes arose
in thee illness.

Nervous .‘i‘_l;lm;ﬂ.'rur: {mﬂ Tuldi fl.]—s-l,':lllztﬂ:nn referable to t]l!mhz"t'l.lh‘:lih af the nervous l}'ﬂm
such as trismus, delifiom, coma, semi-coma, stageering mait, thickness of speech, convulsions, sereaming,
occurred cither =ingly or in conbination with cach other in 72 cases,  OFf these 72, thers died 28, or o

poreeniage
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percentage of 380 Taking these symptoms separately, coma was geen 4 times, somicoma 25 limes,
defiviun {ordinary) 33 tomes, delicom (furious) 17 tinges, petting ont of bl 0 Linees, hebetude 12 times,
speech was affected 23 times, staggering gait is reeorded as ocourring twice, sereaming of o wild and furions
wnture twice, convalsions 6 times, trismus Peiee, inaomniz T timies, ﬁiﬁ‘tﬁng : This curious habit eecarped
in Sosases ) iv consisted of a desire to expoctorte, though there was no mueous which could be regarded as
obnoxious, a2 far as its sppearnpee affonded opportunity for judgment.  The cases which exhilited this
svmptom woulil sometinges oxpectorate vight across o ward,  If addeessed upon the subjeet they continued
their habit, taking ne notice of remonstownees, and not teying to avoid nny objeet which might be in the
line of fire.  Among these § there were 3 doaths, It was always reganded as a grave symptom, and in the
2 enses in this group which exhibited it, vet reeovered, the train of the symptoms was as follows :—In tho
first, temperature 1046, with furious delirivm, elammy perapiration, paing in the mascles, irregular pulee,
respimtions with o frequeney of 300 and in the seeond temperatore 1058, ordinary delivium, pulse very
soft 124, redpirations 38 and insomni.

Crians "Jf Visipar,— Tl conjunctive: were leeply imjestel in T oeases; the oltimate resalt of this
injection was as follows :—Tn two eases considerable mischicf o the eveball took plaoe, the sight of the
right oye being quite lost in tho one, and considerable corneal impairment supervening in the other.  In
3 case= b grﬂqlual'l:,- diﬂl“lmd, o lesion of thwe oyE 1al.;i|1lﬂr||-|u.|_1: + in the other two, E|||.1|J,-;]l iritig and wleeration
of the cornen took place, bath recovercd and left the Quarantine hospital withont any apparent mischiet
being lefl behind.

Erugivns of the Skin.— Feeliymotie priches were seen in G cases, Erythematous eruplions 3 Limes,
Petechial eruptions twice, Miliary eruptions 3 times, Bearlaiiniform once, Eczematous once,

Tongee,—This organ presentod  the chamcter of being coversl with o creamy white far on the
ilorsum, and baving the tip and edges bright E\ink and clean in 43 cases,

SBopticasmie Cases—Those 3 cases, with no glandular lesions discovernble duving life, diel awd
were not admitted to hospital.  The course of their illness in two enses was 50 hoars ; the thind had been
ill sovornl days at notification.  These may be regarded as Septicnemic cases,

Grour B

The premoniory symptoms of this group are foumd by eferonce to tmble 1 to have been, a5 in the
former group, headache, vomiting, rigours, sympioms referable o the lymphatic glandular system, pain in
the back, body, and chest, in the order namod as far a3 frequency is coneernel, When the mortality in
cach =ct of symptoms is consilered, the cases of vomiting are acoeredited with 404 per cent. of deaths, the
sk of paing in the body, back, doe., with 86°6 per cont,, headache with 31-2 per cent., rigors with 54 per
cent., and symptoms rofermble to the glandolar system with 206 per cent.  For purposes of progoosis in
these ¢ases, the vomiting stamds the highest in the rate of mortality, pains in the back or body coming
next.  The mean sverage of all the temperatures first recorded s 102-5,

Biehoes. —Tha ]yluphnl.ich]ululn in this group were affreted in 905 sases, and in 7 cazes no glandolar
troubles could be discovered.  The left femoral glands were affected alone 21 times, the rght femoral alonce
16 times, ‘The right inguinal were afeoted 10 times, and the left inguinal 5 times Taking inguinal
and femoral for both sides together, wo find the right groin afected 32 times, and the loft groin affected 31
times,  To pet the femoro-ingaingd chain eomplete there should be added the 4 cases in which both groins
were affected in the one individual, and the one case in which the right femoral and loft popliteal were affected.
The total in this chain for Group B is, therefore, 68, Tt appears from these obscrvations, and from the
ohservations in Group A, that the femoreinguinal chains on both sides had about equal chances of infection,
anid were vory much more often affected than the other regions. Tt must be remembored that the glands
of the groin were also frequently affecled at the sane time oy were thoae of the region next to be considered.

The dxiflary Kemon.—The axillary glands were affected anilatemlly onee for each side—the
cervical glands of the right side onee, and of the left side 3 times, in each cose unilatemlly ; bot axilluey
andl eervicnl glamds (nob considoring those just mentioned) were, in combination with some other of the
Iymphatics, affected 17 times,  There were alwo 1 oright and 1 beft subpecioral, which are incladed in the
nxillary chain. O adding all these together, it appears that the cervicoaxillary chain was affected 25
times.  The mortality in these two divisions was 19 for the femore-inguinal chain amd 12 for the eervica.
nxillary chain, being a percentage of 264 in the first case and 485 in the seeond. T most fatal kind were
the cervieal, ns in the & ensos where the cervieal along wern affected 3 died, o 75 per cont.  Tneision wos
necessary in thoe glinds of this gronp in 41 cases. OF the 41 buboes incised there were 2 among them in
which death supervened, leaving 39 cases operated wpon with recovery, and 34 eases of death without the
stage for operation being reached, and 25 in which there was reeovery without ineision.  Taking the coses,
therefore, of recovery, vie, 63 in all, it appears that the percontage of them which necded operation was
G2, or somewhat less than the pereentage nesding operation in Groop A, while the percentage of cases
recovering in which the glandular stenetures did not break down at all wes 59,

Hecoredeary boss ooourved in 17 cases.

KNevopus aymptoma (s Table 8}, Symptoms indicating derangement of the nervous system oconrred
either singly or in combination with ench other in 02 cases ; of these 26 dind, giving o prreentoge of 42
deaths.  Bepamicly they cocurred as follows :—Conm, 8 times ; semi-coma {not counting it when it went on
tocoma), 8 times ; delidum of an ordinary kind (not coanting it when it beeame furious), 33 times ;
furious delivium, 15 times ; gettingout of bed, 18 times ; mental hebetade, 6 times ; wild delirioos sormming,
omeo ; convalsions, fwice 3 affiotion of il speech wis noted in 15 cmses ) insomnin wos complained of &
times ; and staggering gait noticed 5 times ; spitting sconrved in 4 cases, with 3 deathe

Ovgane of Visios.—Tn this group 4 persons suffired from a deep injection of the conjunctiva,
with the finnl result that in the case of 1 bilateral iritie, hypopron and panophthalmitiz supervensd, with
complete blindness, One ense cloared wp when in hospital, but on retaming to work the left eve was found to
b wnk, noel to heve o tendency to a peenrrence of the injection.  The thind cleaved up completely, and the
oyes were strong and well when Inst heand of.  The st of these 4 disd hefore the oyoball brenme afficted,

Eruptions of the Skin.—Erytliema occurred 4 times, ecclivmoses 4 times, and petechise 4 times
Tn 1 caee the bely became porple 2l over sometimee befors death ; in another varicella was just
dlienppearing ns hubonic plague came on.  Epistaxis oceurred in 1 ease in this group important enowgl
to roquire special notice (Case 183),

Septicgaic Cases —Thers were T cases without glandular symptoms,  OF these, 2 were admitiod to
haspital, the other 5 disl too aeon in their progress of their illness to admit of removal ; of those 2 wlo
were wilmitted, 1 recovered ; the ather, after lingering =ome davs, finally suceunmbed. Grove
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Asin the previeus groupe. the sume premonitory symptoms were recorded, Forty-nine cuses com-
plained of vomiting, and 14 died ; 49 alse complained of headuche, of them 10 disl.  Pains in the back, ete.,
woro eomplained of only 13 tiowes, with 3 deaths ; rigors oconrred in 62 coses, with 14 deaths.  Bymptoms
referable to the glomwdulor system are noted in 34 cases, with 5 deaths.  Even when allowance is masde for
the fivct that in this group only 935 eases ame under considerntion g ogninst 1000 in the two previons gronge,
it would appear that the number of persons complaining of pains in the lack and bones liad very markedly
ileereased.  The mean average of the Grst noted temperatures wos found to be 1021,

Hiehoes,—The inguino-femoral chain in thi=s gronp produced 58 of the total of 89 cases in which
bk were found, the remaining 31 being divided ths: Axillary and salipectoral vegions. furnished 16,
cervical 4, and the cervico-axillary region combined with some other region, or with each other, furnished
11, There wore 4 coses without any buloes, which brings the total up to 893, The movtality as shown in
Table 4 points to the same preponderance in the sune egions as was nolieed in the other groups, the
axillary nnil snbprctoral chin heing most fatal, with 50 per cent. @ the cervieal heing the noxt in order, with
25 per cent., until the inguineSemoral chatn is reached with 12 per cent.  Thirty buboes were incised. Of
tleeso 30 inciscd casea 1 died, and 43 reoovered without incision, the boloes reso ving., Thus 40 per cent.
of the cases recovering newded operation,  There were 20 deaths in which no incision was justified. Tha
perceniage of coses recovering with reselution was 59°7.

Nervows Symploes,—Symploms referable to derangements of the nervous system : Coma oconrred
in o cases, with 3 deaths ; semicoma (ot going into coma) in 3 cases, with 2 deaths ; delirium {ordinary)
in 18 enses, with 7 deaths ; delivinm (furious) in 6 cases, with 3 deatlis ; getting out of bed in 7 cases, with
3 ileaths ; hebetwde s noted once, with no deaths ; affeetion of specch in 12 cases, with 2 deaths @ insemnia
in & cases, with 2 deaths ; loud eoreaming in 3 cases, with 1 death ; convulsions in | ense, with 1 death
staggoring gait in 2 cnses, with 2 deaths. One or more of the foremoing ccourred either singly or in
combination with cach ether in 39 cases, or in 42 per cenb. of the tolal admissions.  OFf these 39 thens
died 16, boing 41 per cent. of deaths, Spitting was observed in | case, which was futal.

Organs of Visien.—The conjunctive were deeply injected in 5 cases with following result :—That in
I caze thers wias some iritis geing on to hypopyon, which cleared up the eye, recovering finally, though
vory woak. OF the other d enses, | died too cary in his illness to x]]:nn' what the future keld in stors for
his OYilE, while the l'l!IDIliIL[hF 3 never becnme more than tlrurhl}' wujum.—ti'm ill.jucl!'ilm X ﬁn.q.“‘f 'lhDj" lenped
upaltogether. Eruptions of the skin in this groop were : Eesemna, onee ; wrticaria, several times § erythomn,
onod ; IH'!I.I.‘E‘]'I;IL' e ; ]:lrgl: I;H.H.'!IJ.'II:ID.H.‘{]. |r.1l.1.l||l|u: eane out in 1 ense g aliort time before dontl,

Septiceemie Umses —Thers were 4 cases in which no glandulue symploms wees distinguishable during
life.  OF thess, 2 were admitted to hospital, and 2 were overcome before it was possible to remove
them. OF the 2 who were removed to hospital, 1 recovered ; the other, after an iliness of 9 doys, died

Grovr I

This group comprises the esses inoculnted with Haffkine's prophylactic.  They are placed in
Tabde 2 to show how their premonitory symptans compare with those of the cases in Table 1, where the
whole list of eases in cach group is dealt with, 1t is worihy of note that on comparing tlese two tahbes
it nppears that the inocubited enses had milder prodroma] symptoms.  Tlese persons sufizned from vomiting
as an initial gymptom only 4 times out of the 13, and from peins in the back and body only onee. Their
glemdulnr regions wore affected as foilows ;—

Swelling of the right feroral ccourred 4 times, of them 1 was incised ; lefi femoral 4 times, of thom
3 wore incised ; vight inguinal once it was incised ; loft inguinsl twice, | was incised ; right inguinal and
femoml onew 18 wis incised ; right and beft fomornl onee, and was oot incised ; ight cervieal anee, and wos
not ingised.  Thus of these 14 buboes, T were incized, the remainder resolved.  As stremgthening this
comparizon, it i5 to be borne in mind that Table | has the sdvantage of having the incculaied cazes
inelidead i1 it, o tlmt B2 gets tler benefit of their lecemarked SR plois

Grour E.

Chineze—TTere iz not much 1o be eakd of this group, becanse of the 10 persons who were attacked
T were discovered in extremis,  Those whose freultics were nob eomplotely clowded by the intoxiention of
I.'|:u_~ir diszeade werne ullali!l,— 1o .'viFu}ilk E:l;gli:i‘h 'M-ﬂ, v eonld ot _[:i'l'll- much information. Two out of 10
recovered, and of them 1 suffered tle loss of an eye as 8 resulf of the injeetion of the conjunetivae
followed by iritis nod panophthalmitis,  Both eyes were affected with iritis, bt in ihe 1 case it clearsd
away, and good vision has remained in this eye, while total loss of vision resulted i the ather.  The
bboes pocorded wore | might inguinal, 1 right inguinal and femsoeal, 1 right and leff inguinal, | laft
axillary, 1 keft corvieal, 1 right amd boft corvical, 1 right fomoral,  Theee had no bulioes, as for as can be
mecertained,  That ease with the right ingeinal and femoml gland affected, and that case with the right
femoral affected, are the 2 which recovered,  In both cazes the buboes were incised.  In 1 of the Clinese
& earbuncle formed on the right hip.  He recovered.  OF the 10 who were attacked, § were admitted to
lwepital, the other 5 odied before they conld be removed.  OF the 5 admitted 1o hospital, 2 rocovered,
the remainder disd.

Taking all the cases together, reforence must le made to o sympiom exhibited by o fow cases, and
not referrel to in the defailed cecount, vie, swelling of the logs, especinlly of the thigh,  The swelling was
not odematous,  No glinds were percepfibile to the touch, md there was no tenderness in any of the
glandular regions,

This occurred oaly occasionally during the scute felrile stage of the dicease, and in some cases
denth supervened, in others recovery,

b swollen condition Trequently seen during and aftor convaleseence is nob the swelling now
veferred to,  This Inst was fairly frequent, and wes doubiless cogsed by the impediment to the return
circulation resulting from a healing LT

The first took plase whon thero had been no apparent bubo,

Hiemorehages.—Thoss hemorthagic effasions oocurring under the skin in cases of bubonie plagae bave
been clealt with in the variows groups under the heading of eruptions of the skin. i

Under the preseat hending the symptom referred to i an nnnstural discharge of Womd, sullicient in
quantity either to threaten the Jife of the paticnt, or being poured foto some important organ to enuse the
destruction of that organ. Although
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Althaough hamorehnge from the langs, in the form of lemoptysis, sccoreod in aboot lolf of the enses
in wlhich the secondary cause of desth is set down ns apuma, that form of emorrhage is not peant lere.
It never oecurred in sutficient quantity Lo endanger life

Epiatazie.—This was not st all frequont, even in o milil form, slthough it was seen oceasionally,
I had no bearing on the cases, and did not happen in the carlier course of the fever, excepling in one
ensr, This was one of those cses in which the hamorrhage was exeessive enough to be o source of danger
tan |::|.1_,in:-.1|1_, Tt was ul'.-||-1'||u-|i |:|cr|.|:"|.' with rj;ﬂ':uull;', and later on deatl a'l.lEu.-L"r'quiI. aned appfeumi i have
been acoelerated by the bess of blesd.  Hamorehago from the stomach securred twice in such large volume
that it can=al the mlll.rl.tu;l;.-of the Imiimql., IL come on :q'||.1il|1‘!l||_'|', and lasted for but a few minotes, Yory
Inrge quantitivs of dark red blood Leing ajeeted.

The p{“iu‘].ls midmidtted Lo l,.!uunl.nl;-iul;‘! Ilm[ﬁlnl Ware ﬁ1lﬂ‘ﬁt‘itl£ from an acate febrile disease, hﬂi‘il&ﬁ
prevailing characteristics distinguishing them from the ordinary ron of fobrile diseases met with in genoera

wrtise.

L Thase elaracteristics were most commonly some affection of the lymphatic glamds, such as swelling,
pqinl or temderness referable to one or more of the ;.|'||:.|Ju]1.||ur rr“_g-u:lnx, Considermble mental distorbanee
usuully appearing in the form of drowsiness and a geneeal appearanece of being very ill without any cause
being found. These indications were accompanied by murllml disturlemee in the cireulation, concerning
which nothing has been snid in the detailed roport of the symptoms.  The pualse, in all cazes where it was
avident from sther indications that the person unider constderation was very ill, had charncters which were
in sympathy with the general condition ; it was vsually acceldrated amd compressible ; sometimes dicrotic,
pometimes intermittent ; amd was always watched with the greatest care,

In cases where the illness wos prolonged poast the stage of acute plagee, the pulse would often be
found accelerated, and as many s 120 or 130 beats to the minute without any markel rise in temperature,
This neceleration was not redoeed by the exhibition of such drogs as digitalis and strophanthus, alihough
griven in large continuous doses. 1t seemed tlut whire the disenso left the polse with those chameteristies
it graduslly returmed o its naturml condition of its own accord.  The respirations were accelerated not,
liowever, on aceount of any mischief being present o tla: structure of the lung itself, but irrespective of
lung complications, mul in cases that were aboutl Lo ol falally that inceease woubl gradually ecntinue
until as many as fifcy per minute would be reeorded.  During the month of Moy and thereafter the
character of the symptoms, as shown by the cases on their admizsion to the Quarantine hospital, clomnged,
Tt was conjectursd from the nltemtion in the type of tlie coses reesived that the outhrenk wns coming to o
conelusion,  Casce were admitted but seldem in which oneonseiousness was preseni. l.Tnunllg.r thie oy
showed very little indications of being very ill.  Either some fever or glanduolar trouble was present,
Hc-ul_vm!]:,r there were '|'..u.1|‘.'|:|. bt otler constitutional H-!,'I:nl.ll.u.l:lni worn legs ihuluu:lll. Not m:]}* wig the mean
average temperature lower, bul there was a diminution in frequeney in the derangement of the nervous
ayakbem. This iz evidenesd h:" the fack tlab thee reeords of Uhie cases show that the l'mlunm:"r of cortnin nervous
symptoms, cither alone or combined, was in Group A, 72 per cont. 3 in Group B, 62 peecent. ; but was in the
cases of the last :]'i1||:l;_]'-t||.|'|:"|;‘-. ﬂnl}' 13 ]'u“:'l;l,::li. {w'l':.hh: 3]. This mnrked alteration was ol doe Lo nny par-
ticular metliod of treatment adopted ; it was due to the difference in the typeof the cases.  The 72 or 62 or
42 pur cont. of the JEN 11T whao suffersd from the nervous symiptoans detatled did g0 from the time of their
nelomission to Chearantine ; patienis were, in the early part of the outhreak, for the most part in o drowsy
or semi-conecious state when admitted. In the latter part of the outbreak these symptoms were
conspicuonsly absent in the patients when admitted.  Tndeed, no such thing as o case entering Quaranting
with mild symptoms, and getting worse or dying, ever hoppened,  The first 200 cases were, with some
exceptions, cither delivious or drowsy or in o comntese stade when they were reecived, but more than half
the Intter cases wers guite conscions, mentally elemr, and not inclined to believe that - they were seriously
ill, nor did they turn out ta be so.  Probably the source whenee the infeetion was being rectived was no
longer producing auch vimlent material, but whatever be the reason it i3 certain that the type of the
disease was beeoming modified.

Ceanes of Denth.—In considering the secondary cavse of death, enly those cases which wene
ndmitted to Quarmntine and disd there are reforred o,

The number of these is G-i, ]tu':ihg 30 wha died f\-]h.!‘!'d'iu!n-, the emd ]II'L\';IIH [ ThTE] i-il,]i(ir' L5 1|u|'c'|||;'|3r
to permit of their removal, or else, 5 no doubé happened in the case of some of the Chinese, the fact of the
individual’s il'Inm; rll-ﬂ 1l become known until he was in o mm‘ﬂ:u“ﬂ. ﬂmllil.il:ln. or Iu;u"hnpu. n.-cl.uq“]r -riml,

The secondary cause of death is as follows :—

Cardiae faclere.—Failure of the central organ of circulation was the seeondary cause of death in
24 cases—that 18 to say, the heart lnally grew weaber and weaker until death supervened.

Apuga-—Tn 24 cases the paticnts were really asphysxited, There was a collection of thin mucons in
the and bronehi ; sometimes there was hemopiysis.  Abnormal eliest soamds were oot always
dizcernible.

The condition seemed to be ag if the mocows membrane of i bronchi wos affected similarly to the
mucous membmne of the eye, and by the same irritant,  (The same ireitant no doubit was at work an the
muncous mambrane of the fuoees in the cases where spitting wos a prominent spmptom. )

Eehowstion.—In 5 casea the pationts, having got through the ccote stage of plague, seomed unabile
to recover theiv vitality. The digestive organs did nod set, or there was conlinuous vomiting, or the rate
of the pulse, w has alveady been stated, bocame very high, and did not wespond 1o the which were
pxhibiied, The nervons system seemed to hove recefved permenent injury, and they rlir_?ulliumltl}' of
exlmustion, after an illness of from thirtesn to ninety-eight days.

Convifeions—These were the secondory enuse of death in 6§ coses, and of them there wos o
gm'ﬂ'm history of convulsions in one cose only ;. bur, protebly, if the facts conld have been traced, it would

ave been found that a fl.l:iilj' litsbory of convulsions existed in the majority.,

Homorehage.—Humorthage from the stomach (already mentioned among the hemorchages) wos so
profuso as to terminate life snddenly in 2 enses.

Coma,—In | case the patient was in a profound coma, and continued so until death, being in
that condition a little over two days.

Tanne
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Tanee | showing the number of times the spmptoms mentionnld oceurred as the earliest observed symptoms of iliness
ik whites, divided inte throe arbitmey gronps containing—in Groap A, 100 eases, 20th Junuury to 12th Apeil ;-
Ciroup B, 100 cases, 12th April wo St May : and in Group C, 923 case=, Sth May to Bth August ;—m,gether W,
the numler of Tenths which cecurred among patients laving the symptoms ns speeifiod.
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APPENDIX C.
Notes on some Lesions of the Eye; by C. Gordon MeLeod, M.B., Ch.M.

Ox April 14th [ vieited the Quaranting Hospital at North Hend, and examined four patients suflering
from eye troublo. They were as follows:—

Case 10— Right eye ; large superficial corneal ulcer of dendritie type ; little photophobia ; moderate
ciliary congestion ; no hypopyon.

Case 17.—Right eye; extensive oxudotion of pere lvmph in anterfor chamber ; subsiding iritis, with
closed pupil.  No keratitis,

Caso 56— Both eyes ; slight nttack of simple iritis.

Case 40.—Left eye ; small contral cornial uleer, with considerablo iritis,

In case 17, the eve lesion appears to be specific to the general disease from which the patient is
suffering. The entire absenee of outside cnuses points to o septic embolus setting up ianstrons
infra-ocular suppuration.

As to the other cases, thero is nothing in the appearances to distinguish them from similar trouble
eeeurring undsr many other circomsiances ; but as keratitis and irtis have boon frequently noted in the
conrss of plague, thetr presence here is prolably more incidents] than acoidental.

APPERDIX T

Posl-morfem notes made on twenty-four cases of plague by the Government
Pathologist (Dr. G. H. Taylor), by the Pathologist to Sydney tal
(Dr. Sydney Jamieson), and by Dr. F. P. Sandes, Resident Medical er,
Prince Alfred Hospital.

Cerse 22, March 17, F, ol 14, Duration of alfness, 30 honrs

Body well nourished.  Skin pale,  No enlarged glands,  Hamorrhsge arownild the femorl] glands,
but no wdema,  Arachnoid and pin moter much congested.  Small hemorrhages seattered over pulmonary
plewrn, npper surfacs of diaphragm, costal plenra, sorface of heart, interior of leart and pericardium, the
coapsale of kidoevs, amd surface of intestines.  Several of these hwemorrhages appeared fo bave o slightly
necrotic centre.  Hammorrhage into the mucous coat of atomach.  The hemorrhoges vared in size from o
pin's held W o threcpenny picee,  The lungs were congested and odemntons,  The liver shightly fabty.
Tl ;-.]’-Ir-r-q: normal in =ize aied Grm.  Colowr of ulb]:'n'iv:' imilr aclark red, D .-'Lr:nul.l‘ung rerngvied a P}ﬁ.‘r_"
of the spleen, G HLT.

Case 38, dgoeil 1. W, et 450 Dueafion of ilfaess, 7 ooy

External appeamnecs.—Fuairly well noorished.  Body pale. Rigor mortis universally  prosent.
Fostmrten lividity very marked over depemdent purts of body., A few small livid potechie, about iz
of pan-dusils, wors found i the anterior aspects of both legs,

Lymphatic Glands.—The exillary, brachial, aud ingwine-femornl glhinds were dissected ot In the
caze of the lnbler groups some of the glands were slightly enlarged, and on section were softoned and some-
what mottled, but ne fvemorrhagic extravnstion was found around them,

Thornx, —Cavities : Contained no sulserons homaorchoges and ne exeess of Aoid.

Lungs — Baoth were somewlat congested and slightly esdematoos, bot were otherwise normad.  The
glamwls at the roods of the lungs were normal in sppearance,  No petechial hemorrheges were found in the
11[1.'!.!!‘4!.'.
Heart (weight 10] oz ).—Both ventricles wore filled by pale yellow gelatinons elot, whicli was
tightly adherent to the meshes of the columnne earness,  Otherwise the vrgnn was healthy Ieoking.

Alchnnen —Peritonoum healthy,  No peteclial hemorrhinges,

Liver.—linlarged {weight, 5 1 83 ee). 14 wes of o uniform yellow eoboar, nod of soft consistence
This was found microseopically to bo dus to an extensive fatty degenceation of the liver.

Thee mall-Wadder and its contents appearel normal. i

Stomach and Intestines—In the stomacl were numerops submoeous extravasations of blood,
lmﬂ'h‘-ﬂ'_ﬂlly towards its eandine end,  The wmeons mombrane wad corrngated and covered by a thick, glairy,
tonacious museus,

Tl mueous membeane of the intestines was slightly congested, bug otherwise normal,

{}I'ﬁlilﬁ-llﬁnnl‘}" P‘_'F'Ftr'l'lhl'-“.i',:llt- |.'i.1|:|||"_r [ﬁf X ) 1.]r~g_"r|'. :nwnl.hln.‘ and of soft ronsistenee.  Tte eortex
wis pale and swollen.  On seetion the idney substanes overlapped the divided capsale,  The eapsule was
tlin, translneent, and non-coherent.

Lot Kidnoy (7] oe ) Similar to its fellow,

Micrascopically the kidneys showed proliferation and desquamntion, with clondy swelling of the
tubular epithelinm, and alse of the epithelial lning of the Bowman's eapsules,

Thie bladder and nreters showed nothing abaormal.

Humopaoietic System,—The spleen was enlnrged ; somewhat softer than pormal.  On seetion the
pulp lasd & brownish-red colowr, and the trabeeule were obsenred by the swelling of the palp.

The




(i)

The mediastinal and mesenteric glands were unaffected, hut chaing of vessels running along both
iliag vessels were somewhat enlarged and eedder than normal,

Kervons System.—The brain showed nothing almormal save some slight excoss of fuid beneath the
leplo-meninges.

Films from the spleen pulp and the blood of the right median basilic vein wers made and stained
by dilute aqueons solution of fuchsin, and showed numeroas short ovalshaped bacilli; many of which showed
characteristic bipolor staining.

Films were alw stained by Gram's method, and showed the bacilli to be decolourised, 8.4,

Case 78, April 6, A, or. 18, Duration of illneae, 72 howrs,

Body pale, but eyanosed,  Wumermas small exeoriations in both forearms, the result of semtching—
resulting from the irritation of mosquite bites.  Some abrasions on lower parts of both lege,  No petechine,
The inguine-femorml glnds and the glands above Ponparts' lignment on the right side were enlanged.

Thorax.—Cavities : Wil

Lungs.—Nothing abnormal, exeept a few small petechind hemordnges,  Heart.—Musele apparently
honlthy, All'its envities were sompletely filled by pale yellow gelatinous elot, firmly adherent to columna
carnee. Valves and aorta healthy,

Abdomen.—Liver : Enlarged and mottled,  Gall, bladder, and bile apparently normal.  Stemach
and inbestines,—Mucoss of stomach swollen and mamillated, and eovered with ropy nucus,  Numarous
petochin in the submueous eoat. In some parts of the large intestine there were many submucous
lewmorrhage:, some as large ns o threepenny piece

The mesenterie glands were enlarged, bat not hemorrhagie.

Genito-urinary Svstem—Kidneys enlarged, and softer than normal.  Cortex swollen and pale. No
hemorrhages in substanes or capsule.  Capsule stripped readily.

Bladder and Uretors.—Healthy,

Humopoietic System—=8pleen : Slightly enlurged, and somewhat soft. On section of o dark
reddish-brown colour.

Nervous System—DErain healthy, The iline and inguinofemoral glands on the right side were
enlarged and =oftensd. On scotion they were dark and mottlel, and there was o considerable amount, of
peri-capsulnr hemorchage,  There was also marked aodema (inflammatory) of the vetro-peritoneal tissne in
both iliae regions.

The bleod, spleen, and enlarged glands all showed numerons plague bacilli, Hal.

Caea 70, April 6. F, et, 61, Duration of illness, ¥ days.
Heart and lungs not examinad.  Axillary glands enlarged.  Femoral glands not inereased in size,
Liver normal in appearance, No saperficial hamorrhage.  Spleen colnrged somewhat, soft, darker colour
than normal § no supecficial hemorchages,  Intestines norosal.  Mesenterio glands firm and rather prominent.
Kidneys healthy. ER.&.

Case B, April Teh. A, et 3, Duration of iliness, 51 howrs,

External appearanccs.—Rigor mortis universally present.  Postmorfeme lividily well macked.
Numerons petochis on chest, abdomen, and legs.  No definife bobo to e made out.

Thorax.—Cavitien : Empty. No petechial haemorrhages.

Luongs.—Bomewhat congested.  There were & fow petechial sub-pleursl bemorrlages, otherwise
nothing abrnormal found.

Heart. —Bhowed nothing abmormal sxeept soms pallor of its musenlar walls,

Abdlomen.—FPevitoneum : No petechin ; mo abmormality observed.

Liver.—Somewhat enlarged and softened. 1t was vory much mottled in appearanes, and waa found
o be the seat of an cxtensive fatty degencration.

The gall bladder and ita contents showed nothing anasual.

Stowach and Intestines, —Tlve stomch showed a few submuosous homorrhages.  The small intestins
showed some swelling and infiltration of the solitary glands and Peyer's patehes, Throvghout the whole
length of the intestines wene found numerons small submucons hemorrlagres.

& was the seat of a somewlat extensive hamorthagic extmvasation, both into its substancs
amd heneath its serous coat,

Genito-arinary Sj.utem.—l-':i#]-t;'kiqlnn waz enlarged amd softer than normal.  The capsule was
tightly strotched over the organ. It utrippmi‘lwndilr. No hemorrhagie extravasations were found either
in the substanes of the organ or beneath its capanle

_ The cortex was pale and swollen, snd found to be the seat of an early catarrbal nephritis
{mmﬂ?ﬁ e

Left kidney similar to its fellow.

Bladder and umhﬂ--ﬂ'ﬂl&_\{.

Hae ditic m.—The spleen was enl and of subnorial consistence,  Tts pulp was of a
“g]'lt bmm bﬂﬁlr:rtfnlul its i:'bmulu weTn mim.:l. g

The lymplatic glands along the course of the iliae and femoral vesels were slightly onlanged and of
a darkred colour. On section they were found to be of soft consistence and to be markedly motthed,
Around these enlurged glonds was an area of subszerons hemorrhages,

The brain showed no abnormality.

Microscopie exnmination of the spleen pulp and blood was made, and enormous numbers of typieal
plague bacilli were found.

The blood, in sddition, was found to show a very extensive loacocytosis and thers were present also
numerous myelooytes and nucleated red corpusches, "

ATT—=I Clage 33,
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Case 03, Apeid 0. W, o 32 Duration of illness, 36 howrs

Dicd Bth April,  Body, faee, and neck eyanosod. Mo pricchin, |, Femoral, inguinal, and iliae glunds,
rail in colour and mottled in section, not enlarged ; surrouwded by hemorchage.  Lungs edematons and
clJHHI.".ItHI with numerous smell mlh]:h'llrﬂ h:l'rmll't'h;lﬂl.’\h H.'m‘mrrhngﬂ'- in [H"I'iﬂlh:ﬁ.um and sarface nf
heart.  Heart contained darck clots,  Liver mottled with patches of fatty degenemtion.  Spleen slightly
nn]argml and softer than normml. A few hemorrhages on surface of intestines. A few su
homorrhages in stomocl,  Large sub-eapsular hamorrhages in kidoey.

Death roporied to coraner ag due fa Ellu-;_.:dl'_ S]Jl‘L‘.'lJ anil hlood afterwards examined h_-p L, ]j._'pwi.mr:
whi confirmed the opinion, which was quite clear from the post-mortemn, .H.T.

Case 111, Aprit 15, W, et 36 Duralion of dfness, 36 onrs

The by was that of a wellnowrished and fairdy muscular man ; akin pale, and faco paciil.
Hamorrhage around the ingoinal bubo, and edemn ;. hemorchnge avound the femoral, iliae up to the lnmbar
glands, A fow petechice in the pulmonney pleurs. Lungs atlematonz.  Dark soft clots on both gides of
heart, with zoft pabe clot in right ventricle.  Muscle and valvos normnl,  Seattersd hemorthage in posterior
medinstinium.  Hemorchage around roumwd ligament of liver,  Scattersd petechiae on surface of liver.
Bulwerous and submuocous hamorrhages in gall-bladder.  Hemorrhages into panereas and into retro-
peritoneum and sarface of kidnoys.  Spleen normal in size and consistence, dack e in colour.  Many
Jsmq]l mcms ruf L’llhngq;:il.iuu HT il‘ﬁl.:l'lill'.lidll \\'1IEE‘]I, o ."ii.I||.|.'lt1:s i:!lﬁ:ﬂ:l:[il:lh, rescmbled ||a'.'riln'|tt'|1:|-ge:1. {smnﬂj,

G H

flaee 114, ..4||a.|'4-': 150 A, et G2 Deretion of iaees, 48 houre

Poaly fuirly nourished. Nuomerous petechime all over the body. No wounds or abrazions of any
gort.  Iheuble inguinal hernia.  Decomposition signs shewing in legs and lower abdomen.

TII.mI- -IJI.I:IIEH - Iglll'.h YT Iﬂnrkﬁll._'l' mlsl‘itﬂ'tt. _'~|. EETF .IIILH].I Hﬂ.l.'llllll.l'!l.l.ml II‘.I'L'I'IIDI'I.'II.H.EH.I.

Heart.—A fow sub-epicardial hoemorrhages.  Markod post-morfsm staining of the ondo-cardivm.
Heart muscle soft and Aalby.  Badly formed pale clots on both sides, i

Abdomen.—Liver : A few smull sub-eapsular hemorchages.  Organ slightly pale; bat 0o marked
fatty change, Ciamiztence soft.

Htomach. —Bhowed some small hemaorrhages near the pylore ewl.

Kidneys — YVery soft, and semewhat zwollon.  Cortex swollen, cxpecinlly the inlq.-r-|-;l.rm1ni.1’lu.!£orti.m.

Eladder and Ureters —Bhowsd some sulkperitareal iemarrhages ovor thae fundus of the Wadder,

Bpbeen.—Much enlarged and very soft in consistence,

Ernin.—Nothing abnormal,

Lymphatic Glands.—The lefe inguinal and ilive glands were slightly enlorged and dizerete.  There
wore some hamorrhages around the ilise glands

Filma from the hsod a.1|rl JlPII'IID I:uu]]'r ulurlm:ﬂ a few !ll.lguu ||u|:i.":i. JLnd NENHTOus u.lrupl:uqﬂqﬁ_
Films from the enlarged gland showed numerons plague haeilli

8.1,

Case 120, April 21, F, ot 68, Duration of ilfuess, 34 howrs
Al the argans wore very much congested and in a decomposing state ; they were nlso, especinlly the
liver, full of air covitice. Heart showed old mitmal disease.  Liver not enlarged.  Spleen not enl
Numerous hemaorrhages in the capsule.  Hemorrhage along the line of iliac vessels. Brain, like other
organg, soft aml congested.  Smear preparations from bosd o dliae vein, and alse from spleen, showed
numbiors of bacilli corresponding to those of pestis bulonica with bi-polar staining, also proteus volgaris.
2l

Case 132, April 33nd.  F, oo 17, Duvation of illnese, 96 Sowrs,

Body well nourished, A fow petechim about the logs.  Lorge swellings on both sides behimd and
below e angles of the lower jaw.

Therax, —Cavities : No gland or adhesicns.

Loungs, —Over Loth l!lrit'.uml surfuees were o few subserons hemorchages.  Both were slightly con-
gested, but stherwize healthy.

Heart.— Musele fircm ond pale, The right ventricle was filled by mixed elot,  Valves and endo-
cardiuwm healthy,

Alwlomen. — Peritoneum : Several small lemorchages seen beneath the peritoncum eovering the
lnmlmr porticn of spine,

Liver.—Numerous small limorehages on antecior sarfuce of liver and over the fawdus of the gell-
badder,  Beattored throngh the subatanes of the liver were nomorsus smoll pin-point white nasses closely
resembling miliary tubereles.  Some of these were surroundsd by hmnwsrehage,

Stomueh nml Intestines —A few sulamucons hemorrhiges in the stomach.

Geniteurinary  Bystem.—DBoth kidneys were slightly enlarged and showed a few sub-capsular
lsmorrhages.  Cortex swollen and pale in both,  Bladder and Ursters : Nil,

Uterus : Small.  Tubes and ovaries congested, bot no hemorehnges around them,

Hmmapoiotic Svstenu—ESpleen : Enlarged and softer than normal.  On section of & dork reddish-
brwwn cobour.

Tonsils—On the surfaces of both were sloughy patehes, and on squeczing them a pariform fluid
exuded from the erypts,

The lymphatio glauds at the root of e mesentery below the panoreas were enlargod and softened
and had beensorrhnge arosnd e,

Tl glands on either side of the neck near the angle of the jaw were somewhat enlarged, softened,
and mottled in appearance,  They were alsolutely embedded in . 'tissue composed of extravasated blopd
and -]nihllm-i cellular tissue.  This appearanee was visible along the entire course of both sternomastoid
museles.

Brain.




™
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Brain —Somewhat hypermmic, hut otherwise nommal

Mioroseopic examination of the blood, spleen pulp, and the juice of the enlarged cervieal glands
showed numerous plague bacill,

The puriivrm Huid from the fancial tonsils was inoculated wpon sonie sleped seram (solidified).  In
eighteon hours a copious growth took place, which was found to consist of -shapel organisms closely
resembling the Bacillus Coli Communis.  No Klebs Loofilor bueilli wors found. ¢

sl

s 1ok, ;I:r:lrf-.f 20, W, et 59 Duraticn of ilfness, § dage.

Boddy rather obeae.  Small broise over left eye. Numerous petochie on trunk and limbs,  Rigor
mortis and lividity well marked.

Tharax.- -1.-'|.Lr|;5| : Bhowed nothing unusual.

Heart.—Apparently healthy ; full of pale yellow gelatinons clot on Bath sides.

Ablomen —Peritoneonm ;. Showed no ]Jll!ll‘L"]Iill'\.

Liver.—Enlarged.  Very fatty, snd in an advanesl stage of circhosis.

There were numerous heemorchagic points in the mmeoas coat of the gall-hladder,

Splm-_-n, - -'q'l_-r_l,- ||'|,rg1_1 |:|;|'I,|||,u|,|t. i s mormal utm*i, O section it was found to Do vary soft and of
a dark reddish-brown ealonr, Ttz trabecale were obsoured.

Kidneys.— Both were enlerged ; softer than normsl.  Numerous small sub-capsolar heemorrhages,
Capsule was thin and nonadherent.  The cortex was pale, swollen, and slightly motted.

Lymphatic Bvstem.—No enlargement or sign of disease was found i any of the lymphatic glands,

A meroscopic examination of the spleen pulp showel numerous typical plague bacills present.

(A

Case 143, Aprid 35, MW, ot 5. Duration of ilfeecs, 51 konrs,

Body well nourished ; skin pale, excepting slight pect-morten lividity on back.  Noenlarged glands,
Haemorrhage around the femoral, inguinal, and iline glands on lefe side.  Glands slightly inflened.  Lungs
slightly cdematous, with s few petechim in pulmonarvy pleaa.  Liver slightly enlarged.  Hamorchoge
into pancrens,  Splean normal in sizo and firmness. Splenic polp dark red in colour, Heart contaimesd
adork aned pale clote -

Piece of the splin afterwards honded to D, Tidswell, G HLT.

Caze 1Y dprd 25, W, ot 49, Dieed tn 0 Puldechosess bar, Yo fuformation,
A fow Pnhﬂ.-!:i.n: W [lq'r_w!ut on the nrms snd ]rg.u, Post-meriene li\'il:li.t_r amd :ri.gi.ili!‘:r were both
woll markod.
Thorax,—The lungs showed nothing abnormal.
The heart showeld nothing abnormal, except o few potechine on the visceral pericandivm. T
contained dark fusd blood,
Abdotnen.—Peritonenm : There were numerous petochin upon the sorous coats of the intestines,
Livor—Somowhat enlarged and faity. A
HIIIII'H'!II. Slightly enlarged ; of finm consistenes,  On section of & derk reddish-brawn colour,
The kidneys wors swollen and pale.  The cortices wers somewhat swollen.
There was ne evidemes of enlargemant of the lymphatic glands in any part of the bedy.
Migroscopic films of fe splenic pulp sowed enormous aombers of plgue bacilli,
Hal,

Case 173, May 5. F, ot 66, Duration of ilfnes, 9 days,

Body very obese.  Face and neck much swollon, livid, and eongestad. PO lividity vory marked,

Thorax. ~Cavities : No hemordages or fluil. Lungs: Engorged, but otherwizs normal.  Heart
(153 ﬂ'&_g: Muscle pale ; both ventdeles and aoricles contained a small amount of mixed clot.

balomnen. - Peribonewm = Nil.

Liver.—Slightly enlarged, of soft consistence.  Had n mottled appearance.  Noo salieapsalue
hemorchage,  Liver evidontly fatty,

Stomoch aml Inteatines. A fow smnll submueous petechine in the stomach.  Intostines were in
places somewhat congested looking.

Genito-urinary Syabem. — Both were enlavoel and of eather soft consistence.  On section they
were dark and cyanotice.  Cortex swollen.  Capaube healthy.

Hamopoirtic Syatom,—Spleen : Slightly enlarged ; darker than normal ; on seetion it was of about
normal consistence amd of o mahogany eolonr.  Brain: Nill  Lymphatic Glands ; In the right femoral
rogrion was an enlarged gland, about the size of o small hens eme.  The inevinal glands wesn also
entarged.  The glands along the iliac vessels wore alee enlarged. ALl thess glands were softensd and
soinewhat mottled, and wers surrounded by areas of exteavasated hlood,

Microseopic exnminntion of the biood, spleen pulp, and the juies of the enlarged glands showed
numerous plague bacilli. ;

BT

Cose 185 Hay 2. A0, o 00, Duration of iffress, 75 fonges,

Body well nowrished.  Rigor mortis universally present.  Patmortem lividity well marked. A
few gmall petechin: on legs and flanks.  An enlnrged zland eould ba felt in the Teft groin.

Thorax,— Langs : Bumewhat congestod, bat othorwize normal,  Weart © Slowed nothing abaormal,
No sochymoses in plenral or pericardial serous siee,

Abdomen. - Liver : Blightly enlurzed snd mottlad. A fow potechis] hemorthages fonnd beneath
the eapsule of Glizson,

Hplon. - Enlarged ; somewhat subnormal in consistence. On section the pulp was found to be
softenied and of o dark reddish-brown colour.

Kitdnoys —Enlarged ; capsule stripped readily ; cortex pala and swollen

Bladder
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Bladder and Tneter,— Healthy.

Stomach and Tntestinea,—Showed nothing abnormal, exeopt that thore were o fow pobechie in the
mseons membeane of the stemach near its cardiac ond.

Pancrens —Nil.

The fomoral group of glinds in the left geoin were enlarged, softened, and survoanded by
hemorrhage.  On seotion they wers motted.

Microscopic films from the spleen and entarged glands showed namerous plague asilli

Cage 107, Moy 6. F, ol 5. Duredion of illacas, 48 konre,

Body was well noarished, A fow potechin about the neck,  On left side of neck, a litUe below the
car, I fouml a bubo alsout the size of a ||5_:;\-:'1m'|l Lo On cutting into thin [ found the ,ﬁll‘ll‘lﬂ aurrounded
by hemorrhage, with mdema of the adjoining tissues,  Slight eedemn of the lungs, with numerous petechia:
in |||||;|||u||_-|'|-_|.r plewrn. Hoesrt containes] dark and =oft p‘ﬂ(‘ clote.  Liver soft and fat,t,y. Hiemorchage into
panereas,  Small lemorrhages on surfaee of liver, intestines, and kidnoys,  Spleon normal in size, not
softencd.  Eplenic palp rod in coloar,

Death due to plagee.  Thiz was afterwards confirmed by an examination of the spleen mada by
Tir, Ticswell.

G.H.T.
Coes 198, Mag 7. F, ot 65, Duration of illness, § doys,

The bxdy was that of o stout, well-nourished woman ; skin was pale, excopling shight  jst-rorient
lividity over the back ; the fuce wos placil.  No enlarged glands.  Lungs osdematons.  Heard soft and
fmity ; ddark amd soft pale clots on both sides.  Liver enlarged and fatty.  Spleen mach snlarged and soft.
Hplenic pulp very dark in colour, Kidneys cirrhotie,  The femoral glads on right side were deeply
congrsteal, but not enlarged, and the tisues around them appeared to be normal. T dissected out tha
ingminal, axillary, s corvical glunds, and found nothing abnermal,  Ne troce of hemorrhage, excepling
a =smell |n:|.t-l,:||,_ closs Lo :'J';;]ll. OUVRIEY, which was hound down .IJ.' old adlesionz to the !H!I"E'ﬂl‘:ll?!l]mj tha
hoemorrhage was beneath the peritonenm; and very dagk in eolour, L o

Crase 236, May 15 IF, ed. 38, Duration of iflrees, 31 howurs,

Woellnourished, muscalar Chinamesn,  Body and faee livid ; hands clenched.  Numeroos petechie
in neck and clist.  Buobo aboot size of o hen's exg, a little behind and below the left ear, On catting
ints this I fouml hamorrhage surrounding the glund with odems of the adjoining tissoes.  Lungs
umgu-am[, 1;||'||J $|i,!_r:|:|l.|;|.' awdematous,  Small senttensd ]:III.‘rIIIH\:I'J'II'IrI.E""d"H in Imlnmlmrb' Il-]l::ldl:ﬂ, urnil icardinm i
alzo on surface of leart.  In the centre of several of these hemorrbages there appeared to o neenritic
r.]ml.. Tlee heart contained a I:['l.ll'l-ﬂ‘tl'*-}' of irll.'l'mq'ﬁ;-c't]y clotiod dnrk blead. Numerous ]Eumurrllrl';m o snrfnee
of liver nnd kidneys.  Liver enlarged and fatty.  Spleen slightly enlarged and soft, of a dark md&ul&l;;.

Cuge 334, May 18. M, of. 20 Duration of ilfness, T doys.

Body spare.  Rigor meriis present, hut not vet complete. Body still warm.  Lividity marked.
Ko potechiz.  Enlarged gland folt in loft groin.

Therax.—Luangs : D("l!%ﬁ]}" engorged, but otherwise novmal,  Heart : Somewhat flably, but otherwise
not atmormal.  Both sides filled with whitish-vellow gelatinous olot. $

Abtomen.—Liver: Not enlarged. Nuomerous subcapsular hemorrhages.  Organ very soft and
axtansively fatty.

Spleen.—Yory Inrge (about twice normal size), of sutnormal consistence.  On section of o dark red
colour, Pulp VETY soft.  Trabeeuale obseured, .

Kidneys—Softer than normal.  Cortex swollen and pale and speckled with numerons pin-peing
]:l:rumrr‘lmga-s, l“:.'|:|:1iu||:L thin and non-adherent,

Lymphotic Glands.—Cne of the femoral glands on the left side wos enlurged slightly and sorrounded
by subcapsular hamorchage.  On section it had & mottled appearmnce.

Filme were maule both of the spleen pulp amd of the juics of the enlarged gland. Tn the former
no plague bacilli were found, whereas the latter contained typical plague baeilli in great abundnnee, o

Cose 258, May 19, W, et 70, Duration of illness, 48 hours,

Bady well nourished.  Rigor mortis and lividily bath present, the latter exeessive. A fow small
potechiz about the size of pin-heads woers seatiered over the trank and limbs

Thorax. —Dath lungs were the seat of o chronic interstitial preumenia, the vesult of irritation from
inhaled coal pigment, There were no petechiz on the pleara.  The bronchial mueous membrane was
swollen nnd redidensd, and the tubes contained a quantity of frothy muco-purolent mattor.

The heart showed nothing abnormal, except that its right side was distended by pale yellowish
gelatinous firmly adherent clot.

Alwlom zn.— Peritoneum healthy, Liver onlarged and mottled in patehes. There were numerous
III-EIH'I-IIT]I-H.EH of smnll size into its W.IJGIIII!'. ﬂp]m:n :nllnrgﬁ], somewhat softer than usaal,  Tis PhiP was of
n dark reddish-brown cglour.  The trabeculm were obseured owing to the swelling of the pulp.

The kidneya wers swollen anil of soft consistence.  These eapsules stripped rmriﬂl;“ Cartiees wens
pale, somewhat mottled and swollen. On division of the capsule the kidney substanee “ lipped” over the
divided capsule.  The other organs in the abdomen showed nothing abnormal.

Lymphatic Glands.—Ono of the glands in the deft femoral region was swollen, onlarged, amd sar-
rounuled by & zone of hemorrhage.  On section it wos soft and bad a mottled appearance. The other glands
showesl nothing abnormal,

Migroscopic cxamination was mnde of films frem the spleen and enlarged gland, and large numbers
oF Flasrio Bacillh woe Totind. . gt it

Case 240,
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Cage 200, May 20, AL, wf 45 Puradion of ilaess, 12 houwrs,

Body vory obesc. A fow pelechin were found on the trunk and Hobs,

Thomx.—Lungs somewhnt engorged.  Heart.—The walls of the leearé, cspecially the left ventricle,
wiere of soft consistemnce, and mstibed from I(‘TIII_'!.' fu.lt_'ﬁ' E[i"sl.'lll.'mlil:!h. The cavities of the OTgnn comntained
o smnll quaniiey of durk fleid Mosd,  Valves were healthy.

Alsdpmen. —Liver markedly enlorged, nod che seat of extensive bty degeneration.  Spleen enlurged,
of mormal consistence.  On seation of o dark red colour,  Trabeculm obscored.

Kidneys somewhat onlarged and of soft consistenee.  (On section the eapsals stripped readily, The
cortex wos paler than usual and mottled throughout with numerous pin-point hwmorrhages.  Stomach
showed evidence of chronic gustric catarrh, and alse numerons recent sobmucons emorrhages,

Lymphatic Glands.— In the right femoral region one of tle glands wos found to be swollen slightly,
and to be sorrounded by o small hamorrhogzic zowe. On section it had & mottled appensrance,

Microseopic exnmination of the splecn and lymphatic glaod polps showed nomerons plague bacilli

Cage 242, Way 21, W, & 17, Duration of illreas, 13 boars,

External appearances,—A few petechine on sides of chest amld on bagk.  Higor mortis prosent,
Lividity marked. The glands in both inguino-femoral regions were folt to be enbargd and * shotiy.”

Thorax.—Lungs somewhnat engorged.  No sub-plearal hewordbages.  Heart apparently healthy.,
A partieslonred elot Blled the vight suricle and ventricle,

Absdomen. —Liver enlargsl sl slightly motaled. A fow petochind lmorchages beneath the eapsale
of Glisson.  In one smnll ares in the substance of and on the surface of the organ was a grosp of small pin.
point yellowish-white bodies eloscly resembling miliacy tuberclos.  Spleen enlarged wmd alowest semidiflloent.
On seetion it was of & dark reddizh-brown colour,

Kidneys beyond being somewhat congested showed no abnoromlity,

stomach, —The mucous membrane was swollon, red, mammillated, and at the cardine end were
mumerous small submueons hemorrhages

Lymphatic Glamls. —The glands in both inguino-femoral regions were fonmnd to e somewlat enlarged.
In consistenes they weee harder than normal (reseanbling the condition seon in syphilitics),  One of the
femoral glands on the right side was somewhot pedder than the rest, and on section were somewhat mottled.

Microscopic Examinstion. —Films were made, both of the spleen pulp and of the palp of the glund
describod aliove.  Noorganizms reemliling the plagne hacillus were found in the spleen, but the film taken
from the gland contained innumerabde plague bacilli 2.7,

Cetae 205, ..!.I'ul_l.r 31, J.ur., eed 55, Duration rlr.F' :ﬁu;x;r, 15 fenwrs,

Tl bm.h' wisk that of o muscular amd well-nourished man ; the face and neck 1i|-r||-]:|' cyanosed 5 tha
mouth eontained ome semi-digested food,  No enlerged glands,  Old plewritie adhesions in loth sides of
chest, the large bronchi inflamed, aml the lungs semewhast congested.  Heart large.  Left vontriele hyper.
trophied ; heart much disensed.  Coronary vessels slightly atheromatous.  Dark clots in both sides.  Liver
in s mclvanced stage of cirrbosiz.  Kidnevs granolar, Stomaeh contained o quantity of food ; its mucous
coat in & condition of chronie inflammaticn.  Spleen enlarged ; softer than normal. This appeared (o be
& recent change, and was a little supgestive of plague.

In the brain the srechnosd wos thickensd amnd opague, with some atrophy of the convelutions.

A picee of the apleen was removed and handed to Dre. Tidswell, and, after examination, the ease
was reparted as one of plague. G.H.T.

Coga 200 June 200 W o 35 Duralion of tHness, 70 foura,

Body very emaciated. A swelling about the size of o hen's ege in the right groin.  Numerous
petechis om the trunk aml limbe. On the right log wore two small vesicular papule, which looked as
though they had had their heads sortched offt

Thorax.—Both pleurnl sacs wore entirely obliteratod by old, tough, ibroos adhesions, the result of
previous repeated atiacks of plenrisy.

Lumgs,.—At the apiees of both lungs were old deposits of chronie fibroid tuberele, and in the upper
lobe of the right Iung was & gomewlat more cecont sprezud of miliney tubercle.  The bronchi showed sizns
of ehronic catarchal inflammation.

Heart.—There was considerable hypertrophy of the right ventricle. Both ventricles were distended
by Llood olot ; thet on the right side was for the mest part of a yellowish-white colour, and slightly
adbercnt to the colommnms carnec.  On the left side the clot was davk-colonred and very “crumbly,” At
the root of the avria wis some evidonoe of advaneed atheromn ; otherwiss thi heart showed no nbrormality.

Allomen. —There wero o cechymoses on the peritoneal covering of the inteatines,

Liver.—¥ory soft and flabby, and of a pale yellow eolowe, On its surfoce wore numerops smaoll
Thamarrling baneath the capaule.

Spleen.—Enlorged ; Eirl}’ firm in consistence, amd of o dork redidish-beown eoloar.

Kidnoys.—Both were enlurged and olviously congested.  The cortex wos swollen, and paler
than normal. K

Brain.—Nothing abnorma] foumd.

The femoral and inguinal glands on the right side were enlargod and somewhat softencd.  They
wore sarronnded by & small amount of leemorchagic oxtravasation. On section they were motiled in
appearance.  The glands along the line of the external and ecommon iliac arteries on both sides wore
sumewlnt enlarged, and of a durk red colour,

it Films of the blood, spleen, and entarged ymphatie slunds contained enormous numbers of plagne
! Bl
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APPENDIX E

Cages treated with Yersin-Rloux Sernm.
Tanen showing particulars of all cases admitted on and after Moy 13th (Case 217), when Seram first became availabl

anid distinguishing those (22) which dil not seceive it
ireated merely becanse their cases were almost cespernte,

The first G wore sdmittod before May 13th, and we
From Dir. Salter's clinical notes.

' {1 Bags of Riners an which |, 7 afivh
oo | Iitretem om | 42} iy i P
3l <) By : gmantity in Cuh, Cints,
i, | | which | Gy Phee of infection(®, - Sub-
.nlmltl.-bd' 1.‘“.“!# V. Intra. | Wl Ied
| | imeandi charenl J
[ 1 | 1
@i F | o ard | G20V Gk
|
a2 | M | 30 Tth | 020%, 1[40 8, 1220 5| 168h
| | | | l3l0 8 150 v
oM | M | 18 dth | MBS, S0V, 920V ., 11th
206 | M | 28 | 38 | THOS o I i |
208 F | 18 E TR I T AR [ |
@6 | F | 20 E T O 1 SRR B 11
@7 | F | M Beel S Tl
BB M| 15| Ed | 24D S, 220V, 720 8, 5t
1 a
219 M 45 il fith
| i
ooy F | % Jih | BHNE Lo §iith
24 F | I T T —— Stk
L M| 38 Bth | BHOE | iith
223 | M | 156 Bth | 405t
soi | P | 1| @b |6HOS ... s3rd |
o M 1 Sl | TM0 B, 33 ¥, 4520 8, IElu]l
B/20 8. |
L) M | 28 Tod | 1M B 20 B, &0 OV, L Tth
1 /308,
1
wR M |1 7th | 3205 ...
o | M | 4 st | IHDE .
e | M| 30 e | 3HOE L
230 | F | 40 | A | S80B i
bl Al | 38 dny
=) F | 35 fth | SMDE ...
EH M | 20 s
o3 [ M | 48 Bih | GHORE ..
o8 | M | % fah
|
B | F | 4| ok Bhth [
oag | M | %0 | ... ! |
ow | M | 4l Bl i el | |
| |
o | M | 45 [ |
o1 | M 4 | |
2 M ] S
Mo oM o Sth | 240 8 u.w‘.,nrum FIT T
244 i{ ?g | -::1; I'iﬂm"i S P
5 7 | 47md ] ..
218 M Al i FEH 4 CFHII R i e ___' | ush
1
| |
247 | M | %8 | Geh ETT )
248 Mo|a7 | ath | 4M0E GHDE, TMO8, . | loh
| 8120 &, {
LI b] M | 3= Tead | Al
|
aso | B | 18| s |4sE s datn |
2l | M | @ | Wk | 508 ses |
| |
25 M 7 - Y I e 45th
a5z | M G Bith ik |
|
ﬁ! G { 2:; - E:!II}{,RIEI'JH, uluﬁ Jneh
1] : | 4 Badins
256 M Ak 15th | (DS S |
1

| Bepticacmiic foem ;

| Bubwo, ll.t'h]m.t-:m right elile, and left cervisal: afte
| Eul.u., lede l':nm\rul

| Left femoral bubo ;. mo other enlargement.

o,
| ﬂlﬂﬂxfnrr wnr-aq'qpﬂ

| No siram Hu!ll-!'uhlw-'ul 7 nlight case 3 ded woll from asknvission,§

' Firadd F.l\q.lh-\e J'h'_‘l:ll#rﬂ-il

Henukn

Ledt corviesl habo ; slight ealargemont and enderness of gha |.
i Leoth aville, HII'.F!'LI‘DI.II’II glaml on one i,
Chinese 3 right ingmimal huba ; steadily declined from attack

on Tth day rlﬂ: eervical ghand
alightly enlarged, amd others at later dates.
Mo buboes ; right femeral pland aml vight axillary
=lightly enla o Al clay.

right femoral alin,

extrome lethargy on ndmiasion.

2o serwm ; left fomsoral Db ;L n vesioular LI'I.IE nall
wiasbibered 1o ke Bl.r]ur:ulm: [whick {H.'m i the mll::lr
lately had) ; heemorrlspe orcurred into ench vesh

XNo eorum ; right femoral bube: did mot & vur
wlmiz=ion ; T. 101, . 82; T, foll 2o II.WE'I-EP'
ROTET Fose NgRin.

Mdlmitied dch ﬂ:y nieslernte stdack,

Lot femomal babo only.

Boane testbormoss and Endistinet n'nll.mg in otk axillac ; TEE |
100, F. 80, on selmisdon. 1

No orrime ; sclneitted Sehoday; boft inguinal babo ; T, B8-4, TE
8, o llﬂmimil.ut: WkE EWIVET WaIHE,

Left femorul Tabo; T. 93, 1 92, on admission| was ne

Warse,
103 ; P. dicrotic aml very

On fivst day (evenin 1 T.
|u|.r|;'u' ﬂ'I!-:im pallid.  Un nedmiesion 2nd dagy, alneost.
Loy 3

ill o

Ldieel

i 'Eliw Aion ; l!'“nmmh:l i del

izht axi 2o onlarged iTinng s

- mmld rinpu? at ond of Iil:;ndl:v of i n-r: U HFlpﬁri
wxhansted,

Notified Tth dl{ smiall right fensornl bube ; & alight e

Left femoral 3 elhl not appoar Lo ba il o aalmdesdon,

Riglst inguinal ; on discovery patient
same iy,

Lefe femoral anly ;o modemiely sovere case.

Pieed beffowe veceplion,

Lafe femoral 1 amild case

Ligel begore recepdion,

A alialstio.

S s ; ly throatensd oo run short L
patient ]'n Iy exhibited any constitutional symptoms or
milmizsion

No merahe ; q.ll.mllbmi Oth sday, ami showed no e

ill to remove ; dieds

No seram > although the Lol was axillacy, and |1.u|.|¢-|:||.
bt o Snd dlay of illness, e offred very slight sy mE
of condtifolional illness : he waz =il o have I;-m‘p VEEY
ddolirions during the m;,l:[ which Followed attack.

Bt b e recepiion.

Flied H,ﬂ:l.l'f .l'\!#_llﬂﬁ,'

Mg Biefore Wr:{rmrr

| Lot corvical bule ; left auhﬂm;ml gland enl 1 anal dender,

24 haosre in 'hlﬂ.l|1|.'|=l heapcless st aimission. nme,

Hight cervical 1 congh, nnd bk roall spotens st Beat exnminf

1;r|1.|-:-11 b day of 8llaes b:ﬁlm il !ﬁqrfﬁl will Gtk day 2
deakised stoadily from 1.-|.1|I|l1|n||

o merwn ¢ oright iage

“'r|.!1w1vh|:l. cas,

N seram ¢ aapply short ;. showed no conslitutéonal &
exeapt slight urm:l:mu pther sevore cascs
e

illth]-'rm ‘?!? led ill Ligliily mh‘rﬁl 1 “-r,dg .

aght axillary, leik nxillarr sligld E e Lgh
patient moribamd : veins m'u:IE pot be entored

No wermmm ; IofE fomomal & E:[*EHIE oosvaloesent qun rooapiion,

Ne weewm ; right ili_,:ﬂlhlt i B 114 Ehe only sign of illness «
moonplion, when appetite very gooil.

Left femvoral 1 & mild cass.

st
3]

Hemi-pomacious on recepiion 3 lefi femaral, inguinal; oft ax
Lary ; sight and left corvieal abso enlarged ; Chinese.




7l

I
[0 e of 1atw n whichs | . m;;"f,rh,:h
|

1% yiew of tle ex
Fremier and Colonial Treasurer bas been plessed fo approve of ithe following regulations for its
distribution.

d. Im;mlrulimu will hea

Inoculation against Plague.

|
'th' i I'-:I:I.I.Iu'\mnlihjnlﬂ o ek
Sox | Age | ““"-"'"“!“ 1{.31' e fUL:r:‘l;:'M x| Remmarks.
(admittal TR V. ‘= Inkes- 'I'I'l:ll‘.“l T
Wehou k 4 -
| =1
M fie Ird | A0S, amd 23V, 8 -1’] £ &dth | | Refr ingminal i oosmall carbunele, abilonm, beft side.
M 0 Beedl | 3OS, 4180 'l.'_ o 30th | ... | Laege right cervical hobo.
M L] Dol | LTS, 4405 . Ihth | It J':l-lt imguiml ; r.ug]ll- allt'rillr-lﬂ-’lﬁrmll gl.nL'uh.:nlm tarmwler.
M T ol | 2505, BES And | hig axillary, size of small orange ; 10 hoars i hospital,
M 17 Bral a0 E, 32V, ri i" h et dth liesks 3 catlmipehs on Buel of I|r|.!|! 21 hours in hA.Il.]'ril.ﬂ.]
M = Sl | 2405 1 H ghit. axillary and right eorvical.
al (123 ale GG = S5k "|1|I|pu Arochlear, 13 ]ll also I-Jh:lli dll]l.‘l.r_l.' o ll‘q,;hh cose,
M o@F Tk THn s, 0 Bleh Right femoral amd ||1|,',1|1ru|
M o ol | 40 5, aml 90 ¥ ... 3mh | oo | Lkl inguinal.
F [H ol | 255 5 3408 48008, o Gith | Hight subpeotoral,
S0, 040 8.
F 1 ol | 305 aml 20V, i 115th Right femoral.
M 10 Tl SR e 1 N sepum ; beft femaoral.
A 2 Ard | M0 E | Hight |||q:1u|:|a] a slight cas.
M ] Sih | 03 | | Lt eervical,
M 15 Tl i 4|.] H :tul -||'l‘|." | | Lefi uuhqm-.l.ur-.ﬂ
F 1 Bk Ladt inguinal 3 very slight case.
M 1 Sth H-IEII H Right femoral ; ambalant caee ; handly il on rocoption.
M o MRh | 10405 e | Hight axillary ; o milkd ensc,
M [ e | AMOE dil | Ho babe ¢ workuad s shizavery,
M Ll 1mh 1340 5 s | Bight fersoral @ oeonvaloseent on recoplion,
M M fele | G/800R Lettaxiil: by Mlllmlhrllﬂ_".. glaml in raglit nxilla became Losler,
Al i) Heh e | R I-LH. inguinal ; very +I|,,I|l|1. ill on reoeplion,
Y | 1% mh | 0408 . Lt fomaral § eonvaliscing on recoplion,
M 17 Al | 3408 i.w.! ﬁj 'l., -| Ilfl F Hith No enlarged glumiu: i BT G,
| amd 00V, 040 3, 818 |
s, 140 5,
M | 30 | dath | 4408 and 40V ... 48nd | An ambulant case ; right femoml bubo.
M 1% el | GMOE s ineeeamereaneee | HBEER | Right femorl ; am ambabsal osse ; leal not kain vp befors
| recepiinmn,
1 | 1% | Sth S0 S, anml 20V, 45th H. skt fumnral,
F (153 | Gth | &|s0 h. 140 E!- | ﬁl.!-n | Imu subpesctoral,
M 33 | Tod | AHDE itk | Right femaral ; very alightly ilE; bad net lain up befors
| t'\ﬁ't!'lhutl
.| i ted | 2040 S, sl 40 V. Alad | Lofi fomaral.
i 17 | 1= ! TM0E, and 40V, SR itk | ] | Right fnguinal.
| 1040 5, 1240 5 |
¥ § sl | MBS ... Slst | ... | Eeft oxillary
|2 M o | 2wl | 2205 4th | Hight lurum:l in hoapital 11 haira ; hopobets when notified.
| ) b | 18 | 2wl | 2405 &5th kb Lkt femomal.
201 M 7 Bth | 8375 Esbh | .. | O beceplbon, btk Engainala,
e ] M 34 | Sth | B[40 3, FHOS giith | ... | Left femaml ; a1 time of reception stnck of serum hail bocome
| [ beraguearily oslessted,
m F 39 | Sth | BERS creveeniaaniies] AGRR | ... | Right Eemncal.
F| 2| 2ul|1z08 08 Bith | .. | Loftaxillary,
g M AN S L i | daked reoepdian,
He ¥ 12 | 4tk I-Iﬂl}ii. {Iv.'-lll-":i ennmeas| Btk L | Right ceevical.
k= A 2 Sl | 270F, MO ... . Wtk | ... | Right Eemorval.
oas M 22 Oth | 6405 and 40V el | ... | Right axillary.
ko] M 4l A5tk I e e e 5tk | . | Right inguinsl ; convabeseent on recoplion.
M 445 | s Mk (.. | - e
il M 2 fith H U] ]:'l,;hrl: snbipesetoral.
e | M M St o | BTth | Right axillary.
203 M b= ] T HEth L t. femoral ¢ Lhis case was mwike wel] marked, ams] n,mrmrhﬂ
; kit pover,
APPENDIX F.

Form 3068.
Second Berjes,

Department of Public Health, Now Sonth Wales, Sydney, 10 May, 1900,
et mrrival of a forther consigmoucent of plsgee prophylactic, the Honorable the

S ——

J. ASHEURTON THOMEPS(ON,
President of the Board of Health,

Regpanliaticriis

1. Prefercnce will e givon to porsons resident or en
3. Application must be made by persons desiving to
entrance), between % om. and midday, on and after a
3. Applicants will e furnisled with a dated ticket entitling them to be inoculated on the date

weel within the infected area.
< ipoemlntend ot the Town Hall (Droittstnect

w which will be announeed.

medl at the Town Hall (Dreoittstrect entrance) every day except
Bundey from 130 pom., until the supply of prophylactic bas been exhagsted.  Two afterncons a week will
be reserved for inoculation of women and children,

5
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5. Mo person unprovided with a ticket will be invenlated.  No person provided with » ticket will
be inoculnted on any bat the dote specifed thereon. Bhould any holder of a doted ticket allow the
appointed day to pass without appearing, a new ticket must be procured befor: inocalation will be done,

6. Managors of bosiness estalilishments may furnish lizts of their cmplovees by letter, mddressed to
the Seerctary, Dopartment of Public Health, and endorsod * Tnoculntion.”"  Datod tickets will then be

| to them in Fetorn. Employers may be divided by managers into batelies, and ripuest made that
the different batehes moy be inoculatol on different doys,

7. Inoculation is gratuitous and voluntery.

Cirenlar Letter to the Publie.
Form No. 256,

Hir, Department of Public Health, X.8.W., Sydney, 1 Moy, 1000,
A furiler consignment of plague prophylactic being expected to arrive shortly, T have the
honor to inform you that the following armngement has been made for convenienes of those manngers of
business establishments who may desive inocolntion for themselves and their staffs,

%, On recoipt of this letter o list of the persons employed at yoor eatablishment may be made oui
by you, and may be forwanded by post to me at the nbove address  As soon ns the prophylactic has
mrrived you will then meceive by post a ticket for each person named in your list, entitling him to
incculation on o dote stamped thereon.  You may fimd it convenient £ divide your list, s0 s to wvoid
nhsenes of your whole stall on one alay, andl if you do so it will be wnderstood that you desire a different
date to he ﬂpl'u_l'miﬁj for ineoulation of each division.

3. Ko invculations will be done at this Department, nod the place chosen will be duly announced in
Lle W I have, &o.,

i C. A BIMAIS,
Heeretary.

Letter to Heads of Departments of the Publie Service.

Form Mo, 257,
Sir, Department of Public Health, N.5.W., Sydnoy, 1 May, 1500
A fresh eonsignment of plague prephylactic boing expeeted to arrive shortly, I have the honor,
by direction of the President of the Beard of Health, to inform you of the arrangements which have berae
made for incealation of Civil SBervants emploved in Sydney,
3, Threo methods will be avnilable, apd in sccordanes with regulations which the Premier amd
Coboninl Treasurer has been pleased to make, the number inocolated on any one daey will be strictly limited.

() If ﬁ."u have the gosdness to furnish me with 2 list of the names of officers in your Department
who desire to b inoculated, o portion of prophylactic will be forwarded to you safficient for tle
number.  You may then provide a medical man to make the inoculations, & room in which he
can opeente, ond a elevk to vecord the poames of those opermbed oo, together with the date of
operation.  This list to be forwarded to me for record with roforence to possible cocurmenes of
cnses of plague among tho persons ineenlated at some future date—a matter of great practical
importance ab this Lime.

(&) You may sewl o list of the nomes of members of your stall whe desire insealation to me, when
WMl will receive Lickols i-nﬁ!liug the holder 1o be inecolated on a I'II'I.;I.' E'prl\t"lnﬁl?sl" thereon. TIH;!
names may be divided into batches to be incculated on different daya (s0 as not to interfore with
busivesa widul '}. The halders will then P themaalves at the I:I.I:ll'.i_" of Fl,lhti.q:l imsealation on
the appointed day, and will take their turn with the general public.

l::r:] Inadividunls iy mnloe p:vrmum'| nl'li'ﬂirnl:imn nk the [IIMF wlich will ba nlsl;ln'rnl.ml for the lssoe of
tickets, when they will receive dated tickets as lust mentioned.

& Bhoulid you decide to adopt either of the methods {a) or (5), T am to ssk you to be good onough
Lo commanicate with me at the earliost ]:ﬂm—::ill.h’! date, It is Iharl.'iculu.rlj [Dillll,ﬂlﬂ,l that the names of
gontiemen whe are hahitually employed in SBydney may alone be mentioned, others being in no known
thngvr, adl the nl1|a|:l|."|.' of Im: i]ll'!.'ln.i.".il." Iu.*iuj; limited. The 'L'III'I.IH’" nt which t:iq:h:bi w'rH T imur.'d, i 'I:Jlu
place of public inoculntion, will be annonneed in doe conese in the newspapers,

I hawe, &c.,
C. A. SIMME,
Beeretary,
Form No. 268
Department of Public Health, X.8W.
Sir, S}'d:lll!}'-
In answer to your recent request, 1 have the honor, by direction of the Chicf Medieal Oficer
of the Government, to forward you herewith doses of HalTkine's plague prophylactic,

and to call your attention to the instructions and conditions mentioned hereunder,
As a matter of eonvenience the form referred to, which will be found overleaf, is perforated, so that
it may, whes filled wp with the particulurs, be torn off and retoened to me.
I have, &e.,
. A BIMME
To Dip. o Secretary.

Hoffkine's
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Hafiking's Frophyluciio,

The prophivlactic is issoed o medlical practitioners on comdition tat they forwand o the Seeretary
of this Department, as soon as pessible, particulars concerning ages, aldresses, amd doses administered, e,
by them, in accordance with sulijoined form :—

|
Dosage,
For s male aged 25 yoars or over ... e RS
sk = T 20 34 ¥ waw . i wan DB
L1 " " I:' an " maw 1nn i v e,
M i FT] 10 8 is T . T ] o T,
n ] " a2 n lee,

Intermedinle ages, intermedinge doses. Femnlbes to roecive onefifth loss than males of samee age,

NHore.—Tt is not safe to wse the prophylactic save within an kour or two nfter tee botthe hns been
il Armangements shoald be made for the atbendanes at the s time of o sofficient number of

peophe to use up the whole batile,

Sefierlule
Papvicprars of Persons inoculubed with Hoffkine's Prophylactic,

Date of Imoculubhom’ | Kame. Age, Adiliees, I,

{Signed)

{Addcdress)
The Hecretary, Department of Public Health, Syvdney.

APPEXDIX G. .
Cleansed Aveas.

TanLe H!Hﬂ'fil-'lﬁ the dates on which Chses wers infected within tho several Areas which were :l.]'l;'\("i:l]]!
clenngal, before, during, aml after completion of cleansing @ together with the dates on which each
arca was chised for cleansing.  The dates of release are often merely formal ; aveas seldom rommined
cloged more than seven or cight days, and often less.  (See Dingrams A, I8 nnd ©U)

s Mo, Tisie. Case No. ] Tiste,
M . (LT 1000,
Ares L—Sabdivision 1 ... ... ]1:- March 1| Arcs 2, —Subalivisicas | and 2 ...... 5 March 30
b T Al 1
il [ | Closed .. S g
(1] | I [E] | Beleamsd " G
| Ei 5 14 Bulalivison & ...coomvrnneen .]' kL] Magch §
| 5 15 07 . a1
25 a8 Cloded .| Aeell: @
20 " (] =¥ i}
s . | 51 7 8
i i &3 f
| 4 " a5 | Feleased :. 11
| Folensed | ., 31 Sabslivisions 4 amil 5 .....| Closed .|, £
:;I-! Apwil 3-; Humlnmmd- vanme ane| Peleazed “.. .ﬁ
& W Buladivision 5 ........ o May
Subdivesion 2 e 2 Feli, 18 Subdivimion B ..oovevensn i | March 26
| Cloged ... March 23 5% i
Eo e i8 oo oo
| Foleased | April 3 [ " o0
03 A 20
Subdivision 3 ... .....,.| Clesedd .| March 23 | es B
| Reloaped | May 22 | ﬁllﬂj' .:i|ll'|| 3
ot | Hu Mim
Sulxlivisbon 4 ..., 000000l i March 7] Arca 3, —Sabwlivision | ...oooon ol ] March 30
| Clogasd .. i ag | Closed . | April a
07 | Apeil @ i Feleasod o 1
; {[iF3 : é:; Subulivision 2 ....cocieenies o ?-l:-rl.:lfl 17
Y | Delmsed | May Closed .| April 0
Subdivisions & and G Closed .| March 23 Raleased | May 22
Subdivision 5 . Rebeased | May 22 Sabelivinion 3 .ooeeened Closed | Aprl 9
Smkslivigion " i 25 Beleased | June ¥

| HiT——K
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Aremd . coee e

Area f—SBubdivision 1 ...

Sglxlivigion 2 .. e

Area B
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I | e S Rt B A
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0T, T L e

L T M e
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190,
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140 5
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m L2)
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o B S
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173 T
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LIS (R
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Releasanl | May
H March
183 Al
Clesed ...l
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80| Apeil
Clesod .. i
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L1} June
Clogid ... May
Beelenred s
l 57 March
Closed ..,| May
Roleased o
= Murch
e i
77 April
| [
134 i
154 I e
b [
Chueed ...| hlay
Beleased | |,
Closcd ...| May
Heleased | 3
[ Choged ... i
'
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: 1= April
Chosed ... May
205 )
Roleased | June
wl 1
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4 Fuls,
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i) Ampust
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Juame

T
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-
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Aren 25 R0 M 14
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121 e
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154 B
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oy | A8
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A e e e e e e 212 My 11
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oz T (e
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APPENDIX H.

Text of the Poster and Pamphlet issued on March 1st, 1900,
Department of Public Health, Now South Wales.

Prevertion of Plegee.

Pracue is present in Sydney. [t has been introduced Ly diseased rals, awd there is geeat danger of ils
spreading still further. 5 . el

Greal effortz mwust therefore be at onee made by Munivipal Couneilz and by individoal householders
o kill all eats.  This war must be persistently and steadily earvied o, TU must extend to every neigh.
bourhood, az well as to those where the rats are known 1o be infected, for the following reason :=—As geon
na rads find ey are dying in numbers, or are being ieapped and killod, in any place they inhabat, they
leawee that place amd go to eome other.  IE thers are already rats at the Intter place, tliean become infected
'|:|1'|;' the immvigrants, and then disperse in Uheir torn, thus careying the disease shill farther,  All rats, there
fore, mnst be exterminated as fur poesilile, and thee atteck upon them slionld be simultaneons in the healthy
and infected neizhbourlmds

The following hinds should be carcfully reud :

1. Tk i meost necesary thot rats should be kept out of dwellings.  Take eare that doors are not
broken near the grownd, aml close them at night ; see that all gullies are clfiectually trapped ; see that every
hivise connectel with the sewers in so connected sccording to the Regulations of the Board of Watcer Supply
anl Sewerage, aml that the trape are in gosd onder, so that s cannol gel pust them,

2. tiather up with sceapulons eare all fragments of food, bones, vegetables, petato peelings, corn, de.,
&, nndd either burn them at once behind the kitchen five, or place tlem in o sceurely coversd dirthox ; na
far as pozaible also leave no water alout where rmts cnn get ot it Iiats ore always looking for food, and will
nok stay whvere none is to e Foand,

3. Lastle, take measures to kill any rats which happen to reach the promises.  Poison is the best
NS, fnl ||.-p'|!!:|il|;|_r| 15 batter than ::rm-nii-.-, which iz gald as * “n'l.l:_-:ll ol lt-ﬂ-l—"‘.“ atld wnier other names. [t
ghould never e spread on broad and batter, which mighi attract children, nor oo nny similor fesl, Tk
ul|m,|11l bt mupxedd with a little meal amd water, (O8] of aniseed anmd an oil callod il of eliodim ave said
ta b specially attractive (o rats, and o Jitthe may e mixed with the meal, or smearcd on tmps, Sot imps
alee.  Usa Jng:u l,l.;u,n; du&g very rarely incdesd liave suilered from '|l!||'|gl.li?'J ill'ldlr ak all events, it is nol m:|_'pl
disensed rats which are to be destroyed, but also healthy ones,

Dead rats found about premises should not e touched until they have Gt been scabled witl
}:uimg.wnmr where they fie; they should then not be taken up in the hands bt with tongs 3 they shouald
e burnt.

Exterminniion of rats is the most important thing (o be attempied at this time.  Very gool reason
hng been shown for thinking that the plague spread in Indian citics not so much in proportion to
overcrowding nor to filth as in propostion to the facilities which houses afforded by their construction for
entranes of rats to dwelling-rooma

Btill, it must be remembersd that, although rats may begin an epidemic of plague in man, they are

no means Lthe only carriers of the contagion. Plague is a fever | like other fevers, it is aided in its
attacks by filthy surroundings, and prolably itsa infection is fostered by filthy heaps of neglocted and
lruln-f;l.'in;; !:luh.-ria], amil l:uj' ﬁlll‘ly varth.

Vory great and speeial pains must therefore be taken by houscholders to thoreughly cleanse their
houzes internally, their vards, their guttors, and their drains,  Municipal suthoritics shoubd inercase their
atalf of reavengors, take care that all the minor nuisances (which at prosent are subject of daily
complaint to this Department) arve abated fortlwith, and prevonted feom recurring ; they should also
rogularly eollect and destroy flth, sweep and fush road and other gotters oader their control, ad fake
care that sowers within their jurisdiction are often flushed.  Municipal authorities are seldom provided
with Inrge stalle, and neismees sonetines exist for long before they are detected and dealt with, Every
mibepayor shonld make o point, therefore, of reporting every nuisance which he ohserves in his district o
the Couneil Clerk, who represents the Council, which Intter is the Local Authority under the Pablic Flealth
Act for the district it sorves, Tt Las full legal power to deal with and prevent all nuisanees, either by its
awn action or troagh the Polies Conrts.  Such complaints should not be addressed to this Department,
which cannot execute detail work over the whols Colony, Detail work is the duty of Lol Authoritics
within their several districts or muanicipalitics,

Directions for Special Cleansing amd Disinfecting,

Lil:lH.m"I.Bh -I“ t'd:rilingd a.u-i whitened walls i.!n}ﬂll g ]imeh‘wh ¢.|E |;.'|_:"||;r1 l‘ﬁl:mq_:ni.'. m.d |;|||_L|||_H|5q1 '\'Fﬂ.ll:;_,

Swaly all wosdwork thoroaghly with carbolic water—inelode sash frmes, window eases, Le.,

Temove all floor L‘ﬂM‘iﬂEﬁ : have carpats bnton ; oaleloth, &e., to be washed with carbolic waler
on both sides.  Serub the Aoors if of boands, and swab with carbolic water. Water stome, brick, ami
warth foorings with carbolic water three times o weel,

All lnmber and tho like not in actunl wse must e removed from the premises nnad not rotaensd to
them,  All wastes, garbage, ashes, dung, stalibe bedding, dc., e, most be removed, and stable bedding
renewid with elean staff

Btable floors, if of woad, or likely to be foul beneath, must be torn up, the surface below thoroughly
cleansed as deseribed, and replaced with good floors sy cloae-jointed and conlked, woll-beddod on &
ml-l::i bnttom, and graded to a gntter,  The gotter mnp:toiw ||ﬁru-:nd in communication with o galley londing
tor Elie sewer.

All drains, gullies, sinks, watercloscls must frst be flushed with hot water. They must then be
flushed with carbolic wator, and afterwands be kept dresed with chloride of Hine,

Furniture must Le moved 5o as to give aceess 1o walls for cleansing, de, and to the foor on which
it has been standing,

All
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Al makeshift huil-l”nj;s andd amd shods in bad h.1l!:i.1.' st he 11“]1!‘1] down and removed before the
premises cun b considercd eloan.

Holid disinfectant—Chloride of lime.
Lisquidd disinfectants—Carbelic water—Miscible cacbolic, § pint ; water, 1 gallon.
Carbalic limewhite—Miscible carbiolie, 1 pint to the gallon,

For houschold ase, chloride of lime, mized with water in the proportion of half a pound ta the
pallon, may e wsed for all purposes within sml outside; or carbolic acil sml the well-known tarry
dizinfectants, suitably diluted sceording to instructions with which they are solil.  The poorer inhabitants
should be supplicd by the Loeal Authority for the distriet (the Municigal Couneil) fres of cost, and Sanitary
lll!l:l!l.'ld:lm should ses that the disinfeclant is Ilrﬂlml‘i‘i‘ :ltl}l]il!'ll.

The fullest inforoation as o disinfeetion and disinfectants lns been prioted in o pamplhict,
m:lllrlinil!,ﬂ; Srug;u-ﬂlimm for the EII'L"!'I.']II.;l.Il'I of the Infectious 1)iaeases |m'n:-|h'i1n.a-:] under the Pulslic Healih
Act, of which large numbers of sopies lave been sont b0 ench Local Authority over the whole country,
Thiz was I;Buull,- STTHIEE l,]w.u I VELE g, .-\.ll!,' |7||r|u|.li.'|.'|' can el ang |.l_'p' :l]l|_||iL-..|.lJm| il 1_|||3: l:uuncil ChBTI'LhL'I‘S

in his district.
I!"r arder,

CooA SIMME,
Syduey, 1at March, 1900, Soeretary,
* " Local Anthorilies will be supplied gratis with the disipfoctanta called migilde carbolic acul, oresyleme, and

chlarale of lime, marp]imlivn to the Chiel Imspector of Stores, Young-sireet, Sylecy 1 bt of ibe twe Bral samod one
caly will e fernished,

APPERDIX T
Form No, 25],

Department of Public Health, New South Wales,
Prevention of Plague.
Natica bo Shipuenaters, dgents, aod Quers fouching fumigution and desfricction of rafs,

Ay vessols trading bebween Sydney and every othor port or place in New Bouth Wales having to be fom-

mated under the Proclusation No. 286 of Friday, S0th March, 1900, in acconlance with the requirements

of the Board of Healtly, snd heving to produce o cortificats that such fomigation s Teen so done to the

Custorms OMieer ol the ports or i.-hu:-l.h st which they touch before communication with the shore will ke

}'ﬂ‘h:lillﬂl them, the following suggestions are published with o view to provent loss of time in performing

umigniton :—

I. h[.l.uq,rp-. nre 1-_u|u-'1!l:1'|| L7 assist the ofirers of the Hoasd fn eVEry 'ﬂ'll._}'.

%, Preparation for fumigation sloubd b made by the Mosters as follows: - Compartments to be care-
ﬁ.l Ij' g,-;u;l;un'iquﬂl and all I.IIH'!Ii.II;_"H :-l-wul, t-hl‘.i\'lll. oibr for ACeEd, as wisll as all urau-ka i.l'lll. l}l‘lj\'il;\l__“},
A bucket of paste and a bundle of old newspapers are ail that is required besides the u=ual
1,-!:1hing~.-|. luntehes, i, de.

& Az seon as these preparations are complete or well under way, notice must be given to Caplain
Tait, Superintendent of Fumigntion, at the Costoms Howse, Cireular Quay, stating where the
vossaed Bs Iying, and when she will be ready for fumigation o begine  The Superintendent will
supply forms on npplication.

1. The avtanl fumigation must be dene by or wmler immediate superintendence &f the appointed

oflicers of the Board,

b Afler completion of Tumigation o e satisfotion of the Supennbendent, a certificate will be given
in the appointed form, =tating that fumigation has been dome, and that the certificate s good
undil the date mentioned therein, when it will expie, and when fumigntion must be repeataed.

By Order,
. A, BIMMS,

Bydney, 30 March, 1900 Beoretary.

Form 243

Certificate of Fumization delivered to Master by Buperintendent.
Diepartmeent of Pulilic Fealth, New Sonth Wales.

Tuis is to cortify that the vessel Master, tons rogister, was
fumigated ab this port for the purpose of destroying rats on board, nnder supervision of an officer of this
Diepartmant, on tliis ilay of RUIIE
C. A BIMMS,
Heone -
Hiznd, Buperintendent. o
1900,

Nore —This cortificate ia incompleto and of mo avail unless countorsigaed by the Superintending Offcer

APPENDIX K.
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APPENDIX K.
Governor's Regulations under the * Wharfage and Tonnage Rates Act of 18507

1. Every vessel lying at o public whael at any port or place in New South Wales must be
muintained by fonders ot o distance of not loss than 4 feet from the wharf.

4. The femlers weed, as requinsd by the last preceding Regulation, together with any ropes attackel
to them mnst be freshily tavred cach time Lefore wse, and daily if contimuously used for mone than twonty-
f\m.lr leoiars

B, To ench lwser mnd vopee Dy whicl the vesoel i nnile fast for 6 fieet of length from the shiore end,
and for G feet in length from the ahip end, and te fore and aft springs throoghout their whole Jength, tar
st ke a.]npliud 20 thot the said parts naul silu';u_;qﬂ oo t!.amu-,:hl_-: l.‘-l!ll-'l"'il'i"l!r fl-‘l:‘ﬂ]ﬂ_'l' Tefore ench tinwe of wee
amed alaily of continuomsly nsed for more thon twenty-fonr hours. The tar may be applied '.I:n' menns of
hagging seeurely fastened around the hawser, rope, oF spring. .

4. All gangways must be drawn up, exeept when i actual wee, for receplion of cargo, (I'.\.ﬁ'lrll S
single passenger gangway, snd the said passenger gangway while in use st be constantly mmintained
froshly tarred om its upper surface for a distance of 5 feet at least from its shore end, and for a distamece of
3 freet at lemst fron its ship end,

5. Between sanset and sunvise, lunps of the best available sort must be suspended over the side
sufficient 1o keep the whard fore and aft brightly lighted.

6. Al port and other holes in the ship's side next Ui wharf most be kepd clossd, unless in netual
= for n’:u’-!pﬁun of carge, when they must be brightly hehted as long as the vessel lies at the whart.

7. Mo net must b psed between the ship and the wharf.

& Mo lghter must ba pllowed alongside cxeept by special written permission of the Manager of
Public Wlharves.

9. Every master of o vewsel who contravenes any of these Regulations shall be linble (o o penalty
nob exeveding £20, and not less than £3, which may be recovered inoa summary way bofore a Police or
Etipendinry Magistete, or any twoJustices of the Frace, in accordanes with the Acts relating to proceedings
before Justives of the Peaoe, adopted by the Aot 18 Yie, Noo 435, and any Acts amending the same.

APPENDIX T.
Report of the Board of Ilealth upon the Case of ALP.

Flee Chicf Modical Oficer of the Goverment and Peesident of the Boavd of Wesltl 1o The Tlonoemble the
Premier and Coloaial Treasurer.
February T, 19400,
¥ ¥ - > * - = & ¥ L &

I —CrLisican Accoust.

AP, amal 33, marricd, o rather slight but musenlar man, fair, and of nervous temperament ; had
lnd mo illuees for several years past. On Jasnwpary 1908 ho was dreiving a lorry through the city about
12 o'clock, on a very hot day, when he was suddenly seized with gildiness, headache ag the rertex, ond
pain in the region of the stomach ; he was obliged to lie down for a time when bo reached the warchonse
to which he was then going, but afferwards finished his day’s work, thoegh still suffening.  Aloul four
hours nfter atfack ho bogan to foel pan in fhe left thigh near the groin, omd discoversd o small lnmp
which had not been there before.  He left work at 6 o'clock and went to bed ; he took some castor oil,
and had free action of the bowels ; he also vomited, the vomit being of naturnl appenranee.  ile was very
ill all night with headache, thirst, fever, and continued pain in the gastric region ; the lump in the thigh
ached continuously.  Jesnrey 200k, ot 215 poan, he was found dozing, but was casily roused to atiention ;
his face wns flusked, and o little puffy or heavy-looking ; his eyes were slightly suffused ; the skin folt |
burning hot, the axillary temperatore was 10847 1., and the pulse was rapid and bounding.  Examination |
uf the anyrs dizcovered no sign of disense; he was able to move about the bed frocly, and to show various
paris of his body readily ; he answored questions prompily and elearly ; there was uo deliviom, nor anxiety,

nor interference with apesch; the spleen could not be felt, The lelt lower extremity showed the lowest |
gland of the fomoral ehain enlarged ; it was just visible, wes about the size of an unshelled almond, |
indurated, and but slightly tender on pressure; the swelling was well defined, and limited to the gland |

itself, there being no nfiliration of the surrounding tzsmes ; two other glands, which stemed not to be
enlarged, could be distinguished just aboveit. ‘Thera was no inguinal enlargement, anid eareful examination
of the reat of the body failed to discover any other swollen ganglion, exeept one in the rizht suboaxillae
r-:hgimn this was hand, was not tender, and, though the paticat was unaware of it, was prolably M:E
The genital organs wore fectly free from lesions of any kind, and thera were no signs of venereal
diseane present or past.  The leg was exmmined for injuries which might have given rise to swelling
of the gland, but none were found. A further examination, made twe days later, disclosed the following :—
Behind the left oxternal malleslns, and just anterior to the sdge of the achilles tendon, waz a circular
spot, nbout & mm. in dinmeter; the cutin wos pueplish red ; the enticle which had been detnchol was
n mlherent to the skin; at one point of the circumfcrones it was slighily ragasl. & sremed prabablo
that this hod been a bleb; itz cirenlar form and protected position suggested that it lhad not been
produced by abrasion ; and, while the Feot showed no evidence of chaling ot any other point, the patient
snid he had been wearing the same boots for thros or four months past, and that thoy had never hurt
him. Three days afterwarda the cutis had lost itz raddish-purple eolour, and new :;u:icle{uul been formed,
Earlier observers felt unalie to sny that this losion had not beon presont at the first oxamination.

| (n Jenuary 21sf his temperature had fallen to 102:2° F.; the pulse was no longer bounding, and
| waa nceasiomally intermittent (impesfect avstole) ; he still had some headache at the vertex, but he lad
slept tolerably well, and was better, The gland formed a visible lump of the size of o walnut ; the skin
over
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over it was slightly red, but it had beon conlinnously fomented with hot boracie lotion ; thore was com-
mencing peri-adenitic effusion, but no matting with the smaller glands immediately above could be made
oat. On Jﬂﬂll.ﬂ'rl 2%y hie temperature about widday had fallen to 00°2° F. ; he was cheerful and alert
but pale amd rather tremulons ; the hendache woas less ; hie felt weak, but not exhousted ; the gland had
warkedly increased in superficies, but was not much thickened, and ihulugh still quilﬂ fonder was not at
all neutely sensitive. Ho hod slept well. On Jenvary 230 ﬂ_m patient was in n similar state, bub
devidedly Thinner and paler than at first ; his {emperature had risen again to 10247 I, ; the pulse waa
woak and oasily comprossed, bt not intermittent.  Tho femoral swelling had increased, and wos nml}'
cireular, about 2 inches in diameter. On Jopweory 2408 his temperature waas still 10247 F., and hia
goneral state abont the same ; the femoral gland was of the size of o mandarin orange; 1t was siill hard,
surroutded with offusion, only modembely tender, and free from Muetuation.

¢ ——BacTEroLocioss INVESTIGATION,

The lacteriolory of thiz ease was degeribed by De Frank Tidswell in the following report .—

Om Jannary S1st & pancture of thse SI_\m'I was made with instroments just Ecm'l.lin:runlj' uterilised umhm
far half an hour in the E\'nr'll sberiliser. The colton-woeal wrpqang: wers tolained Ll the time q:-rnl.inn,, aml the
instraments were still warm when weed.  The part hal been coatinsously treated with boracie aeid fomentations for the
provises twenty-foar bours,  Just prior bo the aperation the shin was shaved, well washel with 5 per cent. carbolio lotion,
then with recontly Loibed amd atill wapm distilbe] water, nd fnnlly dried with sterilised cobion wool.  Throngh t}ndﬁ:
apening in the stin by partial withdmawal the syringe ool w.arnaaml in six diiberent directions throagh the gand.
piston was raised oo each occssbon, Tat no Auid eptered the larvel of the syninge. O s final removal the channed of the
weeidle was fonnd to contain o minute guantily of Mood.  This was ejected over the surdace of & serum oxlture tabe brought
fer the I'"*E""‘“-"-““"t“ acogl permim culiwre tole was inoenlatod from the Grsk in the DT\IIiII.'I.I'j' n'a].ll ; mesvns o thie 'Flu.ti.nqm
needle.  Ikoth of these tubes incubated at 37" € remained slerile for o perdod of ten days, when Utheir further obsorvation
wan alandomel,

On Jaunary 22ad, whilst palpating the glamd, a 1|tr:ir of pa-like flaid was cxpresss] through the puncturo hole of
the previous day.  On the 23nd and 20th also similar Buid wos obisined in the ssme way., On cach oecasicn the single
dlrop issuing wns peed to moke smear propacations, and caltivalions on sormm and agar ;@ aml Ghat sbiainad on the Z2nd was
also waed o inoculats a mense,  As the mEcmaeapical and cullspal ehammeters of the tives samples of Buid were Bdentieal,
e deseription will serve for all

The Hodl ex av] was of & ddapk gn—.ﬁpll eobour, showing a little ved (lood), ot no yellow. A small poﬂ.ilmqﬂ
astde was fonmd Ic-l;r::u clotted firmly when examined hall an hour afterwania,  The amount of blosl t was far Lo
small o acommt for &his clotting, and, morcever, the elof was pale in eolour. [t is evident, therefore, that the floid
containsl n large admixture of lymph, Under the microscope the Tuid was ssen te contailn numerons lrmph cells, A
fow were mormal in character, bt met of them showed fragmented nucled, snd more or less gravular eytoplasm, i.c.,
resembled "TII celle.”  Lying in gronps amd singly amoagst the cells wero numerons bacilll; varyisg, but -mrmnn-lrmﬁd
o exlimdeical in form, ranging botweon Lu and & in longth and nhont -Su broad @ cmdls tapering amd finally ronnded of ;
stainimg nell with genbian viclet, fuchsine, or mu!llﬁznuj!lsll.w. aml moro densely at the poles than fn the maldle of the mods.
The majority did mob relain Ubse stain when teeated by Gram’s method, altbough here and there an individon] bacilles
remained coloured.  No spores wero scen,. Hounded bactorial ebtusnis wore not sacommon, sl (o rosulia of cultivation
subeoguently slrowed them to be misrococel, and pot merely ecceo baeilli.

The cultivalions wore npni andisary serming aml npon nulriest agar, the isecklations boing mealo at the bodside with
thes plalinwn needle sterilisal in the flanse of & spirit-lansp.  The toles, isoculated about neon, showed definite growth on
the second morning alterwards, ic., o aboul forty-five hours, having beon incnbatod ot 37 C. in the interval.  The growihs
were of two kinds, one I3 1 of mi i, the other of haedlls

The micrveveeal growth upon serum developed in the form of oasded colonies, attaining a dismeter of =5 mm. in
foriy.eight hoars, and extending €0 2 or 3 mm. in three or four doys.  Thick, opaigue, Hat, !:l1g'h.tla' i'rrepl.“ rnlu‘g'i
smsth aurface, ereamy white in cobour.  Tnsulenltirs the growth was memne hphﬁ'l. first, a | inne, wide eresim uu':i
developing in bwenty-tour hoars,  After this the growth extended slowly, reaching & width of alsout 3 mm, after five days
at 37 G Noalveration in oolour was ebaorved,  Theme wae a thick depoait and turbidity in the eondensstion water.
Upon nutrient agar the growth was similar 0 that on serum, ok whiter,  On gluesss agar the growth was more abundang
than on nutrieod agar, and was well op in bwesky-four hourm,  Ta Bouillan thom waa wmaform terblility alrealy appamit in
twenty-four limar.

The cocel alainod roadily with gentian viodot, fuchsioe or recthylene blue, spld refained Ehe coloar whon treated 1
Liram™s meothod. Under the microse they were ssen bo be regular in outline, ond to lie singly or in grosps (staphy
coegil.  There were na chains.,  Indivilual eocei measured 3 0o 8 g in diamoter. T trassverso line commouly scen in
Ll praenie cocci was mol deteckod in any of the spesimens examined.

. e bacilliney growth wpon soram at 370, was scanty. [t appeared fn focty-eight hours in the form of emall, pound,
slightly rassed translueent eolomies, of & little less than <3 mon in dinmeter,  The growth had mot extended much by the
third slay, alter which, in the eriginal tabes, it became overgrown 1oy more raphlly developing mierocoech,  In aw (1]
upoa sarin Bl growth was visibile ns & thin eolourless steeak, in farty-eight hours it incrensed to s band aboat a millimetre
wiibe,  After fivedays it formed a thin iranabucent streak still lmited te the noighbourhosd of the inocolation lise,
thicker at the margins with nulh'ing oolomies, amd showing granular raised specks af irregular intervals. Upon mmkr
agar amd glacose the growth was vory similar, asd whens loshed at from the back kad a gronnd glas appearmsee.  Tn baath
it formed absiwlant spicelar or crumbelike particles nttached o the side of the tube, with an obvious doposit of same
charnctor as that in Haffkine's rapilylm:m. the brath itechf senssining porfectly clear and aropl. A flnsy appearance
om tho serface dissppeasod on shoking, anid was not reformed after four days st 37° 0. In flosks with oil & ol o few
|m|.l]ln1l growihs 2 to 6 mm., loag were fornsed, as well ns a wpiuﬂi depoait,

The Tacillas stajned I‘l’ﬂ.ﬂl‘}' with violet, fuchsine, or methyleme HMuee 15 decolounised by Gnm‘lﬂﬂlhn:l&:]ﬂ:ugﬁ
hevo aml thore individual baeilli or smsll grenps of them wiain the coloer, Non-malale; at least as regn albwvinns
movements of translation. The bacillas ahows \vrydiﬂlinct- lipolar staiming, more miarked in same iens Lhan in
oibors, but clearly recogmisable inall.  This characteristic may amount (o the colonmation of MIJL_:E nr granule, or to
coloartion of most ol the bacillus, laving only e middle of the ol unstainsd.  Intermeliale NS e SOOI,
The bacillns variea very such in form, regularly cylindrical, boat-akaped, club.shaped, domb-bell, and oval clements arc
the commonest forms.” The length varies between | g aml 3 g, and the breadth i= wsanlly abost 5 o The cals aro
1 fed off.  Noay wene olserond, :

Homk of the matorial abtained frans the femoral swelling on 220d January was inseulated ak 430 pom into & moaee —
|Il'1-"}!h'!‘ 'hﬂﬂgh ok the roat of the tail. The animal 'fruliwl*' |li‘uriug all e moxt day, Thers was no visible "ﬂhg at
the site of incvalation ; but the mouss was oot handlel. Noxk day it was much los lively in the mwrli.n,q;ullul gt very
sick during the afternoon, AL 6 pon it was huddled up, esat rough, respirmtion lureied, sefusing fuod t staried up
when the plass of ita jar was Ricked. Tt was foand -lcmll and #Uiff noxt morning nt 9 a.m., having thus bocoma definltoly
wick withan fortr-eight hours, amd died witlin sicey-four hours sfter Bsoculation.

.. The prineipal pest-morten features were as follows 1 Hamordngis edema ok sitv of incoulation ; en af the
ingmino-demornl glands on the right sile @ mo enlargement of Lﬂ.ﬂ!?ﬂ detected clsewlens 3 pericardinm  dusky, bat no
hecmserhages soen; both vertricles of the beart distended with feebily cloiped blosd : lungs leight red in colour, pa
1"“*'-"""‘"““-“” Liver definitely but nat very mach swollen, mottled white and pink oo surface @ deep red on section 3

Hadiber cmpdy, or nearly so  sploon net mueh, if ot all, langer than normal, but thicker, swelien in such o as fo
it5 normal “hﬂﬂ' eiges aml ssame a san raped form, section deep red, trabecnln conld oot be seen with a Bens 5
stomach nonnal, small fntest gesberd, large intestines not obwioasly sffectad, but contain Auid foees @ kidneys motiled,

vetion pale, interal stractore olecre ¢ Mwdder distonded with wrine of normal colour,  Smear proparabions and callures
made from various organs gave the bacilll shenwing bipolar staining. i

——
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A mecoais] monee, saculated with a small pieco of the splesn of mouse | oo 25th Jansary, at 10050 pom., was lively on
the following sday (26Eh), On the 27th ik bocame alok, exhilqting the same sympaes ae the fiest mowse. O the ﬂﬂﬂf ak
9 a.m., it was Dying partly upen ita bofl side—the hind quarters being in o wormal poaition ; but the forelogs were tucked
away, the lefe ﬂmEI or tosoling ihao wiregaige Ry the enge, miml the lwead sfecbehed ont. Tt resnnimed fubescent e
this .'n;us.ﬁiw AR AR alied ak 1] o'clock.  The secoml mmowse s anse sk 1 abant &lL‘L}'-riglnL heikra, aiwd died in EeTenty -
two awil a half hours afver inocalation,

The prilw:i I gt csmortvo featnres were ag follows, the anemal beamg examined len minites after death : Homorr.
hagio eedoma at tho site of fnoculation ; enlargement of lwmorrhagic infiltiation roaml the right inguinoe-foneoml glanals ;
o &t of the left ingnino-femoml, and right and left axillury glands, but po beworhage,  Pericacdiom xl'u:-E_-{. it
w0 haemcarhages ; right veatricle of heart containg il I-J-rm!ﬂﬁf: vantrich eontractod nm.ﬁrr-]ur: lungs redder tham
sormaal, hat ot so mnch affcoted as in finst meonse ;¢ liver slightly swollen, mobiled pink and white on suriace, section deep
rod ; gall bladder distembed with clear yollow bilo ; apleon not wisilily allored isternally, bt seciion a littlo thickes than
wornel, and of a u'lup rosl cobour ; Ereboomlm fnintly discernibile with lemm ; stomsach normal, small intestines marke
congested, large intestine contains lubl feces ; Kilnoyn sermal on surfaee ; scction pale ; strelers eliscore ; bladder enipty,
Smear pre tions and callnres wore mads from varioas 18 gave bacilli as in Amd mouse,

A thied st isecslated on 2500 bstant with & small plece of Uk aplecs of meouse Mo, 2, becamn slek oa the Mtk
imstant. During sl Jonoary amd 2od Febraary it bad a gevies of seionros, clamcterieed by very harried and lnboured
lreathing nnd.ﬂmham. anil en each decxsion appeared about Lo die.  In the intervals it =t quictly bedidled up, rarely
mowing, and taking very little foosd. 16 was found dend a4 8 aome on the worning of Snd Fobroary, baving thus -
sick on the second day, aod died in about foar and o ball days,  The pesl-morfem appesrances weore very similar to those
shown by the other mice 3 in parficelar, the left inguinofensoral glanils were awollen aml surmoambed by hamsorrhagio
veclemna, and the spleen enlarged to twice its nermal siee,

A guinea-pig, inoculated im left thigh on 250h January with a small picos of the spleen of moses 1, showed no sign of
illmesa h'ﬁ-ullha 2'7:15., buk npon that day me guict amd -Imwn;l,'. andl ook food sparingly. On 1o 281k it becamo very
obvionsly rick, sitding hadidled wp with the back archel, oyes partly closed, and rarely moving. {n the 20th and 3ih it
reriained in very mieh the sase condition, and was found dead st 0sm, o5 U st instant, Tho principal pos-merfom
fentures were an follow :—Hemeorrhagio infilimtion at site of inooulation and in left imgmino.femoral region ; right gmoin
normal'; -gh'l:.rg-,-nqnl. of and bxmeorrhage round boft axillary glasds ; right n.:ci[l:lri,'_u_lnmh enlarged ; hoark showa :Ihl:nﬁ-
candial emarrhages along auricnlo-ventricular and iuI:-t'|."|::|1l'riat'||inr_:li;r\lllrlh-w."uF aml alsa along the edge of the !'.iﬂhi- vemtrocle 3
lungs dark in colour, especlally npper and mildle right loles, in which there is 1 T i latéon ; anb-
plenmal hmorrhages in varions places in all bobes 3 liver enlarged bo abent twice pormal size, mottled red aml white an
surface, numeross small subeaponalar hemorrhages | spleen about three times larger than normal, deep vielet in ecloar,
showing very mamerous while areas on lmlzﬁ\a:i-[m resembling millary tmbercle ia appearance, :ll 3 rounded, no
hamorrhages ; kidneys not enlarged, dusky in esloar, hamorrha under capsule: ssprarcials, especially leie, onlarged
and hwmorrhogio ¢ bladder distembed with elear wrne giving albumin ving with oitrie acid.  No defisitoly abnormnal

ramoea wore detected in stomach or inkestines. "Fhe b cvessels fouml on rcﬂ-ucti.lq; the skin were mark I_!rinimhd_
..15 the bload fuid, The viscers wers wof aliced as it was desived to i the spocimon with the organs i st for
mioroscopical amld caltivation purposes small picces wore abifnined throngh arcas an the under parts of the organs, previens]
seared in the usmal way with a hot lllifﬂ-HéﬂE. Tl snsear preparsibons and oultures slowed the hacilli aleesly :]mril‘-m{

A secand guinea-pig, inoculated on 30th Jamuary with o small picee of the spleen of guinea.pig No. 1, becams sick on
20th Janunry, was very sick during Slak Januney snd 2l Fobraary, and dbsd af 1930 pon, en 20 Folewiry, having thas
leocame sick in two days, and died in about four days. The post-mortom appeamnces wore similar bo tlose of guinespig
No. 1, except that tho splecn, though twice tee nermal size, diul net show the millaey-tulercle-like a B,

Fron: ihe foregal g description of the baclenalogical cxamination of matertal obtaimed from t ¢r|'|n:rgp|l femenral
gland of AP it will ba seen that twe microbis wem lsolated —{a) a micrococens still ondotermalned, bat most likely
one of the varicties of staphylococcus p_u:'ﬂ;gnnnllhm: amal (6 o bacillus answering positively fo all the immoliately

B,

i pasts for Mocilus Pestia el
swillph FRANE TIDEWELL.

B—EripEsiobocicat HELATIONS,

AP, was a lorey.driver, employed by the Central Wharf Company.  Tlis chicf occupation way
carting exporis from eity warehouses to the wharf, and delivering them eilther at his ewmployer's ware.
house ar at the ship’s side.  For several months past he hud been this engaged in earting wool almost
exclusively. Oecasionally ho used a truck te run goods from the warchouso across the wharf. He had
not handied p discharged from any ghip sinee the previous Aungust. e had no business on hoard
ghips, though he may cecasinnally have earnied a message to the mates ; and he had not been below on
any ship for three montha paet at all events. Bineo Christmas lie had only visited one oiber wharf, that
of the A TSN, Co., on January Bth, when he removed green hides imported from Queenstand to a city
warehouse. Both steam and sailing vessels from plague.infected porte must by this time (namely, near
the end of the sixth venr from the date of declaration of the epidemie at Hongkong) have discharged or
loaded ab every guitable wharf in the harbour ; and, as regards Central Wharf alone, between November
1st and Jamuary 20th four steamships, which all carred Chinese crews, amd which bad all touched at
Hongkong, had lnin there—one of them from January Oth to 20th,

b.—Locat CoxmiTioss,

A.E. hod lived in the house where he was found for eight years (see illustration). It was builk of
brick, on a sandstone ridge, which sloped rather steeply to a %r:muh of the harliour, within the eity limits,
and in & neighbourhood containing many large warchouses. 1t had two stories, four reoms, a small atiie,
anil an unused basement, of which the natnral rock Formed the floor. Tt was in average general repair,
but the sewernge was serionsly defeetive.® There wore no insido fittings, but there was o yand gull
bhalfway down the small walled yard, and a waler-closct ot the end of it.  These were drained by G-incl
nzod BW.P., which ran forward under the house in a chase eut in the rock Noor of the basement.  The
rain was in arinl connection with the sowor, anil the last length of piping against the front wall of the
house had hnd a considerable hole knocked in it ; the interiorof the dwelling was thus browght into direet
connection with the interior of the sewer. On the other hand, however, the basement had uﬁ:rgi: opaning
at pavement level in its front wall, and a door at the back, both of which were said to be kept constantly
opon.  The deain junctioned with & very old oviform rubble sewer, which discharged on the foreshore at
Dalton's WharF, about 50 feat below the house and about 150 yands away, next to the Central, and which
wns unprovided with any tide-lap.  Veory few honses were conmected with if, and its chief nso scemed to
bo discharge of storm-waters. In every domestic respect the house was tidy, clean, and well-kept.
J. ASHBEURTOX THOMPION,

* Thin is too menovally the caso within the eity of Sydsey, which in this reapect b very sharply distinguislied from
the rest of the Metropaliton nres.  Ta the lalter seworagn is under exclusive eontral of tho Metropalitan Board of Water
Sﬂmﬂ{;ﬂdﬂﬂ“ rez amil tho 38,000k houses, containing 152,000 persons, to which the Board's service had been extended
down to December 3lat, 1309, are in overy case connected on the most approved prineiples,
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APPENDIX K.
Circalar. Form Ne. 256,
Department of Public fiealih, Now South Wales, Spdoey, § February, 1900,

Bubonie Plague.
i,

"% dda myaclf the lonor to dmow your attention to the enclosed copy of Supplaneatary Government
Gaztte of the Gth instant, Ko 108, in which Plogue 1= proclaimed to be a notifisble disense under the
Public Health Act, Part 111, in aecordanes with Section 20 thernsof

2, In connection with this proclamation, I woubl point out that, whereas nofification of the
commoner infections disease=s 1= pm]w‘q']:r ok nwluin"ll until the dingnosiz las become clear [w Public
Health Act, Boction 21 (b)), it is desirabile ia the geneeal pulilic interest Ahat o somowhat different conrse
shonld bo taken with Plague.  Suecess in the prevention of this disease depends so largely on carly know-
leelge of all cases which ocour that, although it is not the I venture to urge upon you the desirability
of motifyine not only declared cazes, but also those inowlich the clinten] symptomns, the pationt’s eccupations,
hi= recent movements, e, &, furmish gronwd for ressonabile suspicion of plague

I have, &c.,
JoARHBURTON THOMPREON,
Clief Medical Officer of the Government.

APPENDIX
Department of Public Health, N5 W. Form 247,

Directions for Special Cleansing and Disinfecting, issued to the Stafl of Banitary
Inspectors, Scavengers, &e.

Liupwasn ecilings whenever dirty, and in all small propecty ; spare goosd ceilings in good  condition or
decorated, &e., &e,

Limewash all whitened walls afresh ; limewssh all cellar, lasenyent, and outhouse walls,

Swalb all womlwork thoronghly with corbolic weter—include sash froomes, window enses, &c.

Remave all floor coverings ; have carpeis beaten ; oileloth, &c., to be washed with carbolic water
on both sides.  Berub the floors if of boands, and swals with carbolic water.  Thoroughly satorate inside
stone and brick floorings with carbolic water,

Saturate all sutside pavements and soil with sulploric seid water.

All lamlser aond the like not in acteal wse most bo removed from the premises and not retaroed to
them, Al wastes, parbage, ashos, dl.lll.;__',, stalile '|:u'|'|!dil|4'.;, deer, deo must b remnowvid, and stable I.Hhiﬂiﬂg
rencwid with elean stufl

Arable ﬂthﬁ, il of wood, or |:i]-u'-'|_l|r tin b foual Iu‘-nml.l;]a, must be born up, the surface below lhwgﬁ]r
cleansed ns deseribed, and replaced with good fleors propecly closejointed and eanlled, well-leddod on o
!mﬂlrllll buttom, and graded toa gutter.  The gatter must = plieed in communieation with o gulley leading
to the sewer,

All drains, gollies, sinks, waierclosels must be st flushed wiith hot water. They must then
b flnshed with carbolie water, and afterwands be lept dressed with chiboride of lime

In warchouses, &e, merchandize (except heavy machinery) must be moved S0 a8 to give access to
walls for elsnsing, &c, nnd to the floor on which it has been standing,

Al mkeshift buildings and sheds in bad ropaic will be condemped, and must be pulled down and
removed before the promises con be passed as elean.

Oeenpants of premises which have beon poassed as elean will be furnished with a small placard,

which they may affix in o conspiensus pesition, stating that the premises have been clennsed in accordanes
with the regaivementz of 1he Foard,

Holid Disinfectant.— Chloride of line
Liquid Disinfectants. —Corleolic water—Misvible carlolie, § pint.  Water, 1 gallon
F-uullp'lmﬁu acid water. —Sulphwric seid, L pint.  Wator, 1 gallon,
Carlolie lmewhite. —Miseible carbolie.  pint to the gallon.
By Ornder,
. A BIMMs,
Eocretary.

Department of Public Mealth, New South Wales, 3 Form No. 246
Tuse premizes have been eleansed and disinfestod, in aecondanes with the requirerients of the Bourd.
©. A. SIMMS,
Beeretary,
Aulidress of premises, Dute,
Signed, Banitary Inspector in Charge,

————— . W
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N T Department of Public Health, * Form 254
Notice to Cleanse and Disinfeet, under the Public Health Act.
To oeeupEer of situnted at Mo, atroat.

Tur Board of Health, being of opinion that it iz necessary that the premises oconpied by vou shoubd he
cleansed and disinfected, nod that the deains of the said promises shoald alsa be eleansed nmd disinfectad,
and that certain articles should be destroyed, notice is hereby given that anless within twenty-four hours
from the receipt of this matiee vou inferm the Board of Health, in writing, that within a furtler period
uf hours you will earry out the cleansing awd disinfecting operations, aml the destroction of
cortain articles hervinafter mentioned, the Board of Health will enter on the sail promises and carey out
the said cleansing and disinfecting operations and the destroetion of the sanl artiches at your ¢ H_lll:“llﬂ n
PUEFREnCE of the pHIEr Vi wted i them I.l:| Ll |JII.III5|II.'l!I‘1- of the Public Health Act.

Partwnlars of cleansing sl disinfecting operatisns pegquired

List of articles o b 4.|.1;5-ln|i|.'u|

Nork-—All such eleansing and disinfeeting operations, and the destruction of such articles, must T
done to the satisfnction of o legnlly qualified mediend practitioner.

Drate of Bervice

Hour of Service

Insgeector.

Unidder this notices you may elect to take any of the follawing courses @

WA " To cleanse and disinfect the rn mises youssell within the peried mentioned in the notice,

S To request the Board of Health to undertake the eleansing amd disinfecting of the

prennises.
Penalties for Non-compliance,
If, having clected to carry oul the reqoired operations, you fail to do =0 within the thime mentioned,
a bresch of tle Act will have been committbed,

Nore —In addition to thie pennhi:;-:; mewrred wnder the Palilic Health :‘Lq‘:l, Wk will he liable to

have your premizes placed in quarantine and isolaied,
. A STMMSE,

Secretary.

Na. Form Mo, 265,
Department of Public Health, N.8.W,

Notice under the Public Health Act.

Ta wceupier of situated at No, street.
You mre keroby notified that the undermentioned works must be executed before vour premises can be
certified as sanitary,

To avoid institution of procesdings sgainst you under the provisions of the Poblic Health Act,

the improvements must be taken in hamd at ones, and moat be completod within from
date of service of this notice,

Ikate of SBerviee I1'|H|wtw_
Hour of Service

[Five Plates, Une Diagram, Foar Flans. |

{7‘_ 8d.] Bydoay : Williain Applegate Uullick, Governusmi Priobee, =195,
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